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WARRANTY 

During every step in the production of our products, from initial concept through design, 
material selection, manufacturing, inspection, and test procedures, cardinal importance is 
placed on performance and reliability. All products carry this warranty: 

Seller warrants that the supplies to be delivered hereunder shall, at the time of delivery, be free 
from defects in workmanship and material and shall conform to the specifications made a part of 
Buyer's contract or purchase order. This warranty shall remain in effect for a period of one year 
from the date of delivery of the supplies; provided however, that notice of any such defect must 
be provided to the Seller within thirty days of its discovery by Buyer. 

Seller's liability under this warranty is limited to the furnishing of replacement parts on an ex
change basis, or at Seller's option, to the repair or replacement of defective articles at Seller's 
plant, in which event all costs ofpacking and shipment to and from Seller's plant will be borne by 
Buyer. Seller shall have no liability for defects which arise, directly, or indirectly, as a result of 
accident, improper use, or unauthorized repairs. 

THE WARRANTIES STATED HEREIN ARE EXCLUSIVE AND IN liEU OF ALL 
OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY WARRANTY'OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT 
SHALL SELLER BE LIABLE FOR SPECIAL, INCIDENTAL OR CONSEQUENTIAL 
DAMAGES 
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INTRODUCTION 
A CONTINUING TRADITION . ... As an industry 
leader in the RF & Microwave Signal Processing 
market, Adams-Russell is extremely pleased to con
tinue a long standing tradition with our new 1989 
standard product catalog. This edition features more 
than 500 products, including 100 new products, ver
tically integrating each division of the Adams
Russell Components Group. Such industry familiar 
names as Anzac, RHG, and SDI Microwave are now 
featured in our 1989 catalog with a product selec
tion of RF & Microwave Signal Processing com
ponents which is second to none. These devices are 
built to the highest quality standards and have a 
proven performance and quality rating established 
through 3 decades of technical accomplishments 
and manufacturing experience. All are available 
from stock. 
III addition to the outstanding selection of com
ponents, we've taken yet another step to make it 
easy for you, our valued customer, to utilize the 
components we manufacture. Three domestic 
distributors across the U.S.A. have joined our stan
dard product distribution network centered in Burl
ington, MA. Coupled with our International 
Distribution Network, we now offer an "off-the
shelf" inventory of more than 1,000,000 com
ponents. Stock delivery of high performance, state
of-the-art components and "we accept Visa and 
MasterCard," now make it easier than ever to utilize 
Adams-Russell's technology in your system today. 

In addition to the many components you will find 
in this catalog, there are numerous technical articles 
to assist you, the components user, in the use and 
application of our components in your various 
system applications. We have also included articles 
on our subassembly manufacturing, our Space 
Center (the only RF & Microwave components 
operation dedicated solely to producing space 
qualified hardware), and our GaAs MMIC Semi
conductor Center. Throughout this catalog you will 
see many products featuring the technology edge 
offered by our GaAs MMIC and Silicon Semi
conductor Center. 

THE COMPANY 
As stated, Adams-Russell has nearly 30 years of 
technical accomplishments and experience in the 
development and manufacture of RF & Microwave 
Signal Processing components in the industry. Our 
continuous growth is a result of providing quality, 
off-the-shelf components, coupled with the major 
focus on customer requirements for competitive 
price and delivery. This combination of customer 
and technology focus preserves our flexibility to ad
just to the various market needs and requirements. 
Additionally, various groups within Adams-Russell 
foster a uniformly high standard for customer ser
vice, marketing, technology, planning and people 
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development. Today through an active internal 
growth plan and prudent acquisitions of such com
panies as RHG, and SDI Microwave, the Adams
Russell business units form a network offering the 
most extensive line of RF & Microwave components 
and subsystems. The units are: 



COMPONENTS GROUP 
The Adams-Russell Components Group consists of 
five operations designed to provide the widest 
breadth of RF and Microwave Signal Processing 
Products in the industry. They are: 

ANZAC - Burlington, MA and Bangor, ME 

• RF and Microwave components 
• IF, RF, and microwave Amplifiers 
• RF Double balanced Mixers and Passive 

Components 
• Frequency Multipliers and Dielectric 

Resonant Oscillators 
• RF and Microwave Control Devices 
• Modpak RF Shield Enclosures 
• RF and Microwave Subassemblies 

RHG ELECTRONICS - Deer Park, NY 

• RF and Microwave Components 
• Log and Linear Amplifiers 
• Microwave Mixers 
• Subsystems 

SDI MICROWAVE - Billerica, MA 

• RF and Microwave Diodes 
• Microwave Control Devices 
• Microwave Integrated Subassemblies 

SEMICONDUCTOR CENTER - Burlington, MA 

• Gallium Arsenide Monolithic Microwave 
Integrated Circuits (MMIC) 

• GaAs Foundry services 

ADAMS-RUSSELL BV - Cork, Ireland 

• Microelectronics manufacturing 

AEROSPACE PRODUCTS 
GROUP 
The Aerospace Products Group consists of three 
operations serving the RF and Microwave cable and 
antenna markets, the Microwave subassembly and 
complex metal fabrication and brazed assembly 
markets. They are: 

ANTENNA & MICROWAVE - Amesbury, MA 

• High reliability coaxial cable 
• Broadband EW and CNI antennas 
• Double ridge and broadband waveguide 

components 

BRAZONICS - Amesbury, MA 

• Complex metal fabrication 
• Dip and vacuum brazing 
• Avionics chassis and heat exchangers 

MICROWAVE PRODUCTS DIVISION -
Chatsworth, CA 

• Slotted waveguide arrays 
• Microwave subassemblies 
• Antenna subsystems 

SURVEILLANCE 
PRODUCTS GROUP 
The Surveillance Products Group consists of three 
operations serving the UHF/VHF and microwave 
surveillance receiver, signal distribution and switch
ing equipment and calibration equipment market. 
It also provides unique digital signal processing 
systems as well as space qualified components and 
subassemblies. The operational divisions are: 

MICRO-TEL - Hunt Valley, MD 

• Surveillance Receivers 
• Precision measurement equipment 
• Microwave signal generators 

REACTION INSTRUMENTS - Reston, VA 

• Surveillance Receivers 
• Displays 
• Switch Matrices 
• Frequency Converters and Processors 

COMMUNICATIONS PROGRAMS DIVISION 
Waltham, MA 

• Signal Intelligence Processing systems 
• High Speed Signal Analysis computers 

SPACE CENTER - Waltham, MA 

• Space Qualified RF and Microwave 
components 
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THE PRODUCTS 
AND TECHNOLOGY 
Adams-Russell's first products and patents, dating 
back to the early 1960's, were for broadband RF 
hybrid components. The company founders and first 
employees were innovative engineers with an in
depth understanding of magnetic materials. Their 
unique designs using transformer, inductive, and 
transmission mediums, led to a line of extremely 
broadband RF components, which at the time, were 
not generally available. These techniques, and other 
more recent developments, form the core of 
Adams-Russell Components Group technology. 
Adams-Russell has been granted numerous U.S. 
patents for unique circuit techniques which provide 
us with the base on which our state-of-the-art RF 
& Microwave Signal Processing components are 
designed. 

ADAMS-RUSSELL'S 
ADVANTAGE 
Adams-Russell has, for 30 years, supplied com
ponents designed to operate in a military environ
ment. Over this period of time, Adams-Russell has 
developed a reputation on all major programs for 
excellence in performance and quality. Part of the 
outstanding reputation developed from the belief 
that an informed and knowledgeable customer, is 
our best customer. For that reason, all the com
ponents in this catalog are fully specified over the 
temperature range required in a military environ
ment. In addition, typical performance curves are 
provided for all key parameters to aid you in the 
design and analysis of your unique system applica-
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tion. Th further aid in the components selection and 
ordering, small quantity pricing and stock delivery 
is provided for each component. 

Adams-Russell invests a considerable portion of our 
annual revenues into the development of new prod
ucts as dictated by you, our valued customer. This 
commitment to new products has lead to over 100 
new and exciting products in this catalog with over 
200 new products since the 1987 catalog edition. 
Each of the component product lines represented 
by Adams-Russell, has products available from stock 
to meet the majority of most systems requirements. 
Adams-Russell's eight component product lines with 
catalog representative parts are: 

• RF Amplifiers 
Low noise 
High dynamic range 
Broadband GaAs FET amplifiers 
High Isolation amplifiers 
Low DC power consumption 

• RF Mixers 
Doubly balanced 
Termination insensitive 
Biasable 
Phase detectors 

• Microwave Mixers 
Doubly balanced 
Microwave doubly balanced 
Image reject 
Biasable 
Harmonic mixers 

• RF Control Devices 
Pin diode switches 
GaAs MMIC switches 
Data modulators 
Digital and voltage variable attenuators 

• Microwave Control Devices 
Pin diode switches 
High power switches 
2-26 GHz switches 
Low, medium, and high power limiters 
Microwave switch drivers 

• IF Products 
Logarithmic amplifiers 
Constant phase limiters 
Frequency discriminators 

• Passive Components 
Power dividers 
Couplers 
90 0 and 180 0 hybrids 
RF transformers 

• Frequency Generation Products 
Frequency multipliers 
Dielectric resonator oscillators 



" EXCEllENCE THROUGH 
TEAMWORK" - A 
COMMITMENT TO QUALITY 
The quality aspects of all the products included in 
this catalog are from a teamwork approach within 
each of our operations and product lines. Adams
Russell recognizes that a commitment to 
"Excellence Through Teamwork" must be matched 
with a commitment of the resources to accomplish 
the job. Our Total Quality Management system is a 
comprehensive approach to quality in manufactur
ing. Our quality program requirements are based on 
MIL-Q-9858, MIL-M-3851O, MIL-STD-202, and 
MIL-STD-883. Each operation has developed 
workmanship and quality control manuals and pro
cedures consistent with the various military 
documents required to maintain a fully compliant 
MIL-STD program. The manuals and procedures 
define the methods of assembly and the criteria for 
evaluating our workmanship. The manuals are 
available from the quality assurance department of 
each operation and become an integral part of our 
day-to-day activity. Each member of the team is ful
ly familiar with the requirements of our operating 
procedures and workmanship standards. At Adams
Russell, Thtal Quality Management and Excellence 
Through Teamwork are not merely slogans but are 
established guidelines about which we do business 
everyday. 

As we move into the 1990's, Adams-Russell will re
main a leading manufacturer of quality, high per
formance parts through Total Quality Management 
programs, Excellence Through Teamwork, and 
MIL-STD-1772 certification. MIL-STD-1772 certifica
tions require product assurance programs that 
guarantee the involvement of quality in all aspects 
of the contracts performance. Adams-Russell is ac
tively involved with JEDEC, the government liaison 
branch of the electronics industry association, to 
help develop the standards and techniques to be 
used not only by Adams-Russell but the entire RF 
and Microwave industry. When the word "quality" 
is used at Adams-Russell, it's not just a word, it's 
a company commitment. 

ADAMS-RUSSELL'S GOAL 
FOR TODAY 
AND TOMORROW 
In order to secure our foothold in the marketplace 
today and ensure our growth for the future, Adams
Russell has established the following goals: (1) To 
serve our customers with the highest quality prod
ucts modern technology can produce, and (2) To be 
a high-performance company in terms of price, 
delivery and quality of our components as com
pared with those available within our industry. This 
is an Adams-Russell commitment and our catalog 
serves as its cornerstone. With the addition of over 
100 new products, we are in the best position in our 
history to serve your needs. We will continue to ex
tend our product base through research and 
development and appropriate business acquisitions. 
Adams-Russell will continue to add products and 
commit to our "from stock delivery" policy to meet 
the industries changing needs. 

Just in case it's not in the catalog, Adams-Russell 
Components Group is more than just this catalog. 
Custom designs, and other catalog products are 
available on a special order basis from each of our 
operations. If for any reason your system needs are 
not met within the next 500 pages of RF & 
Microwave components, contact any of our opera
tions directly through our world wide field sales of
fices or manufacturers representative organization. 
Each of our salespersons is trained and dedicated 
to providing you the latest up-to-date information 
on our products, technologies, and capabilities. A 
list of addresses and phone numbers for each of our 
field sales offices, distributors, and manufacturers 
representatives is provided in the back of this 
catalog. 

In summary; Quality, Performance, Reliability and 
"from stock delivery" can be yours now via 
the Adams-Russell Components Group. This catalog 
is the solution to more of your RF and Microwave 
Signal Processing problems than ever before. Open 
the pages and solve your design problem today. 
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CUSTOM SUBASSEMBLY PRODUCTS 

The Adams-Russell technical staff offers an un
surpassed capability in the areas of custom design 
and subassembly integration. This capability is 
based on the standard products included in this 
catalog and many custom products designed and 
manufactured for specialized applications. Adams
Russell's vast product base provides a unique library 
of amplifier, switch, mixer, and passive designs to 
form an exceptional foundation for subassembly 
integration. 
Adams-Russell's competent staff of highly qualified 
technical and manufacturing professionals along 
with highly skilled and trained production teams 
will assist the customer in the choice of a design ap
proach for multi-function assemblies that will meet 
the customer's technical, cost, and delivery re
quirements. The highly qualified technical and 
manufacturing teams are supported by in-house 
facilities and equipment to perform and control pro
duct life cycle from electrical design and fabrication 
through environmental testing. These in-house 
capabilities include: 
• Thin and thick film substrate fabrication 
• GaAs MMIC design and fabrication 
• CAD/CAE design 
• Automated Test and Production 
• Hermetic Welding and Sealing 
• Screening and environmental testing 

MIC AND MMIC DESIGN EXPERTISE 
The major strength of Adams-Russell's subassembly 
capability is that critical IF, RF, and microwave com
ponents are internally designed and produced. 
Technology capabilities include stripline and 
microstrip design expertise and, additionally, a 
broad range of GaAs MMIC building blocks such as 
amplifiers, switches, and passives to complement 
the hybrid circuits. The MMIC products are designed 
and fabricated by Adams-Russell. 
Our experience in interconnection and packaging 
technology and system interface performance 
makes Adams-Russell an excellent choice for critical 
subassembly production requirements. Packaging 
techniques range from multiple modules integrated 
in a connectorized package to several intercon
nected carriers in a hermetically sealed package. 
The combination of microwave components may 
include hybrids, MMICs, or hybrids complemented 
by MMICs. 

ADVANTAGES OF INTEGRATION 
Several different levels of integraton can be 
achieved. Packages may be connectorized housings 
or flatpack housings. Adams-Russell's experience 
with interconnection and packaging and the broad 
product library provides many advantages of 
integration. 

8 

• Enhanced Performance - improves RF match 
by reducing interconnections and physical 
size, allows design optimization for specific 
requirements, and reduces parametric 
tolerance build-up. 

• Reduced Size and Weight - eliminates 
separate packages, cabling, connectors, feed
throughs, and redundant circuitry. 

• Improved Reliability - reduces number of 
parts and interconnects. 

• Improved Efficiency - reduces power 
requirements through optimized designs, 
lowers RF losses, and eliminates redundant 
circuitry. 

• Availability of Technical Resources -
customers can concentrate their critical 
engineering resources to their system needs. 

THE ADAMS-RUSSELL SUBASSEMBLY 
INTEGRATION ADVANTAGE 
Adams-Russell has years of experience and a strong 
technology base in component interconnection, 
subassembly packaging, and system interfacing. We 
will work with our customer in the design phase, 
continuing through the production phase, and of
fer support during the critical system integration 
phase. 
• Broad standard and custom product base. 
• Experience with military and high reliability 

applications. 
• Expertise in packaging, interconnect, and 

system interface. 
• Thick and thin film hybrid and MMIC GaAs 

semiconductor fabrication and production 
facilities. 

• Emphasis on design for manufacturability. 
• Fast prototype turn-around 
• Availability of technical experts to meet your 

design needs. 
Several examples of subassemblies designed and 
manufactured by Adams-Russell are shown on the 
following pages. These examples illustrate the 
technologies and techniques available to meet 
your needs. 



CUSTOM SUBASSEMBLY EXAMPLES 
BEAMFORMING NETWORKS 
Adams-Russell's traditional passive ferrite, 
transformer, micros trip and hybrid component 
technologies are combined to produce broadband 
and narrowband beamforming networks. These are 
used in applications where signal amplitudes and 

phase relationships from several channels are pro
cessed and combined vectorially to provide infor
mation such as direction, altitude, range, speed and 
depth in systems used for guidance, direction 
finding (DF), navigation and communication. 

FEATURES 
• Frequency: A to C-Band 
• Loss: < 1 dB 
• Isolation: >23 dB 
• VSWR: < 1.3:1 
• Computer Aided Network Design 

IN 1 

,----+--- ~ OUT 

IN 2 

" OUT 

IN 3 

IN 4 

SPACE QUALIFIED BEAMFORMER 

FEATURES 
• Small 1" xl" Flatpack 
• Hi Rei Qualified 
• Optimized For IF Frequencies 

AIRBORNE/SEEKER BEAM FORMER 
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FEATURES 
• Octave Bandwidth 
• Low Loss 
• High OF Accuracy 

':>11--06 

-t-- t:=i::::::t---o l- 16 

MONOPULSE BEAMFORMER 

FEATURES 

• Octave Bandwidth • Phase Tracking ~8 ° 
• Low Loss • Null Depth > - 30 dB 

J l 

J3 IN PHASE 
lIlN POWER 

J 4 COMBINER 

J2 

NAVIGATION GUIDANCE BEAMFORMER 
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UP AND DOWN CONVERTER 
FRONT-ENDS 
Adams-Russell's thick and thin film process 
technologies are combined with MIC and packag
ing experience to produce multifunctional up and 
down converter supercomponents and subsystems. 

• 

• 

FEATURES 

• Frequency: C and D-Band 
• Image Rejection: >20 dB 
• High Dynamic Range 
• Pulse/CW Operation 

Input 1 O>---------,l 

Input 2 O---'---z!>--_---'k 

180· 

Input 3 0--------------' 

Applications include receivers used in EW, radar, 
navigation, guidance, communication and ground 
support equipment, Digital RF Memories 
(DRFM's), test and measurement equipment, etc. 

---, 
~~~~ I 

UPCONVERT I 
I 
I 
I 

EWIDRFM UP/DOWN CONVERTERS 

FEATURES 
• Channel-to-Channel Tracking of 5° and 0.5 dB 
• Isolation: > 50 dB 
• Designed for Severe Airborne Environment 
• L-Band RF, S-Band LO and P-Band IF 

This down converter features switched inputs and a test 
port on the RF with a high isolation pin diode switch 
module. The 180° hybrid has amplitude balance of 0.1 dB 
typical with 1° phase accuracy typical. The mixer/filter 
outputs are phase and amplitude matched with the filters 
providing LO and RF isolation > 50 dB. 

RF1 
IF1 

LO 

IF2 

NAVIGATION/GUIDANCE DOWN CONVERTERS 
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LO 2 

ELiNT RECEIVER SUBASSEMBLY 
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FEATURES 
• Input Frequency: 40% BW, C·Band 
• IF Frequency: HF to L·Band 
• Output Power: +16 dBm 
• -40 dBC In Band Spurious and Harmonics 
• Linear Attenuation: +15 dB 

ATTENUATION 
RF IN CONTROL 

>----IFOUT 

LOIN 

C-BAND DOWN CONVERTER 

FEATURES 
• Frequency, RF: D·Band 

IF: A and B·Band 
• Bandwidths: Wideband, 100 MHz 

Narrowband, 20 MHz 
• High Dynamic Range 

WIDE BAND 
IF OUT 



FEATURES 
• IF Frequency Range 
• Temperature Compensated 
• Fast Rise Time: < 50 ns 

SIGNAL 
DIODE 

RF IN o------l ~_r_-_y_____, 

POWER SENSOR 

FEATURES 
• Wide Bandwidth 
• Low Current: < 5 mA 
• Fast Switching: < 50 ns 

SWITCHED ATTENUATOR 

FEATURES 
• L-Band Inputs 
• Quadrature IF Outputs 
• +15 dBm typical 1 dB Compression 
• Amplitude Tracking 

EXT BIAS 

EXT BIAS 

• Low Risk - Features Standard Components 

RF , 

co 

DUAL CHANNEL DOWNCONVERTER 

RFOUl 
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FEATURES 
• Compact Packaging 
• 30 dB Image Rejection 
• Switched Output has 55 dB Isolation 

IF 
INPUT 

LO 
INPUT 

IF CONVERTER 

FEATURES 
• Frequency to E-Band 
• Broadband/Narrowband IF's 

I---_R" 

>-+----_RF 1 

\+---_ RF MONITOR 

• Low Noise/High Output Amplitude 
• >30 dB Attenuation Range 

OUTPUT A 

CONTROL LO 

OUTPUT B 

OUTPUT C 

COMMUNICATIONS SYSTEM ATTENUATORI 
DOWN CONVERTER SUBASSEMBLY 



BIT OSCILLATOR AND MULTIPLIER 
ASSEMBLIES 
Low noise sources and multipliers are an integral 
part of most system's architecture. Adams
Russell's Frequency Generation product experience 
offers a wide range of active and passive multipliers 

which can be integrated with low noise sources and 
other catalog components to satisfy the OEM's 
needs in the areas of receiver and transmitter 
applications. 

FEATURES 
• Spurious Free Output 
• CW/Pulse Operation 
• Stable Freq. and Amplitude 

~~[~gJ >----------------' 

BIT OSCILLATOR 

FEATURES 
• Input Freq: C-Band 
• Output Freq: 3,600-3,850 MHz 
• Output Power: + 13 dBm 
• Spurious Outputs: < 80 dBc 

f------o OUTPUT 

TRANSMITTER/RECEIVER 
MULTIPLIERS 

FEATURES 
• Output Power: +24 dBm ±1,dB 
• J1/J2 to J3 Isolation: 90 db 
• Spurious Outputs: -60 dBC 
• Phase Noise @ 1 KHz from Carrier: -145 dBc/Hz 
• Size: 3.2" x 1.25" x 0.3" 

MULTIPLIER SUBASSEMBLY 
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FEATURES 
• Input Frequency: 7% BW, @ C-Band 
• Input Power: 0 ±2 dBm 
• Output Frequency: 7% BW, @ Ku-Band 
• Output Power: 10 ±2 dBm 
• Spurious Outputs: < -SO dBC 

.. 
INPUT OUTPUT 

3 •• 

LIMITING MULTIPLIER 

FEATURES 
• Output Frequency: C, X Band 
• Output Power: +20 dBm Min. 
• Phase Noise: -90 dBc/Hz @ 10 KHz Offset 
• Frequency Tuning: ± 3 MHz Min. 

Tuning will exceed all oscillator frequency drifts 

+15V ---1_--i 

>-_______ OUTPUT 

VOLTAGE TUNED ORO CoX BAND 

FEATURES 
• L Band 5% BW VCO 
• Frequency vs. Temp: ±0.2% over -40 to +85"C 
• Tuning Sensitivity vs. Temp: ±2.5% 
• Pulling ±250 KHz (into 3:1 VSWR, all phases) 

.. "~ 
TUNING veo AMP AMP ~~TPUT 

+15 dBm 

5% BANDWIDTH VCO/AMPLIFIER 
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/>-.t:J\C-\3b 

~1.~,,", 

AM-2S0 OUT 

- .. 

AM-709 
05 60 MH.r 

PAUNfn} 

4 ,/. ""., 1,3 
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AMPLIFIER SELECTION GUIDE 
NOISE 3RD ORDER 

FREQUENCY GAIN FIGURE INTERCEPT 1dB 
MODEL RANGE (dB) (dB) (dBm) COMPRESSION CASE" PAGE 
NO. (MHz) TYP TYP TYP (dBm) STYLE NO. 

AM-109 
AM-'fi4 0.6-100 18 
AM-'110 0.5-100 30 
AM-107 1-100 10 
AM-162 10-100 12.5 1.3 59 
AMC-162 10-100 12.5 1.3 59 
AMS-162 10-100 12.5 1.3 60 
AM-113 10-100 30 1.5 34 
AM-132 5-200 10 4.5 
AMO-132 6-200 10 U 
AM-134 5-200 15 4':8 
AMC-134 5-200 15 4.8 
AM-136 5-200 20 4.8 +49 +29 FP-9 
AMC-136 5-200 20 4.8 +49 +29 C-25 
AM-138 5-200 25 5.3 +48 +29 FP-9 
AMC-138 5-200 25 5.3 +48 +29 C-25 
AM-140 5-200 29 5.4 *IR :I fit .. 
AMC-140 5-200 29 5.4 ~ ... 
AM-117 10-200 8 1.3 +1t PH 
AMC-117 10-200 8 1.3 + III +11 04 
AMS-117 10-200 8 1.3 +30 +11 SF-1 
AM-112 10-200 16 2.0 +24 +9 C-16 
AM-119 30-250 8 2.3 +40 +23 TO-8-1 
AMC-119 30-250 8 2.3 +40 +23 C-6 
AM-102 5-300 9.5 •. 0 +R ~ 
AM-105 5-300 19 5.0 .... '1 
AM-108 5-300 28 6.0 :: ... ., 
AM-181 10-400 8.5 1.5 • '12 
AMC-181 10-400 8.5 1.5 +30 +12 C-6 
AMS-181 10-400 8.5 1.5 +30 +12 SF-1 
AM-210 5-500 15 1.8 +20 +7 TO-8-1 
AMC-210 5-500 15 1.8 +20 + 7 C-6 
AM-143 5-500 16 1.9 •• .6 TQ.I.1 
AMC-143 5-500 16 1.9 +It e C4 
AM-103 5-500 10 2.7 .... .... 't1 pp..f 
AMC-103 5-500 10 2.7 +16 +f1 N 
AM-101 5-500 10 3.5 +40 +22 FP-7 
AM-123 5-500 10 3.5 +42 +22 FP-7 
AMC-123 5-500 10 3.5 +42 +22 C-6 
AM-131 5-500 10 3.5 +42 +22 TO-S-1 
AM-1 51 5-500 12 5.0 +. +tt 1Qe-1 
AMC-151 5-500 12 5.0 •• ...... Q.t: 
A~147 5-500 17 3.5 .. a. +21 1'0<8-1 
AMC-147 5-500 17 3.5 +36 +21 c.e 
AM-148 5-500 14 3.5 +16 +3 TO-8-1 
AM-171 5-500 15 2.4 +12 0 TO-8-1 
AMC-171 5-500 15 2.4 +12 0 C-6 
AM-149 5-500 15 5.0 +30 +16 TO-8-1 
AM-1 56 10-500 12.5 2.0 +18 +4 TU1 
AMC-156 10-500 12.5 2.0 +18 +4 
AM-146 10-500 21 4.0 +. +24 ..... 
AMC-146 10-500 21 4.0 +. +24 C-I5 
AM-157 20-500 12.5 5.5 +42 +24 TO-8-1 
AMC-157 20-500 12.5 5.5 +42 +24 C-6 
AM-212 100-600 8 2.0 +20 +4 TO-8-1 
AMC-212 100-600 8 2.0 +20 +4 C-6 
AIIS-212 1CJO.1OO 8 2.0 +10 + 4 ~1 
AM-1 91 100-600 23.5 2.5 .$2 +23 fIP.;3 
AM-1 60 100-600 28 1.6 +30 +1. PN 
AM·211 5-1000 12 3.2 +12 +2 '1'0'8-1 
AMC-211 5-1000 12 3.2 +12 +2 C-6 
AMS-211 5-1000 12 3.2 +12 +2 SF-1 
AM-176 5-1000 13 4.0 +30 +13 TO-8-1 
AMC-176 5-1000 13 4.0 +30 +13 C-6 
AM-173 5-1000 15 2.4 +12 0 T0-8-1 
AMC-173 5-1000 15 2.4 +12 0 c-e 

"CASE STYLE: FP = FLATPACK; C = CONNECTORIZED; RH = RELAY HEADER; TO-8 = TO-8 PLUG-IN 
CHIP = IC CHIP; CR-1,2,3 = CERAMIC PACKAGE; SF = SURFACE MOUNT 

" "DENOTES GaAs MMIC BASED PRODUCT 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
BOLD TYPE = NEW PRODUCT 
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AMPLIFIER SELECTION GUIDE (continued) 
NOISE 3RD ORDER 

FREQUENCY GAIN FIGURE INTERCEPT 1dB 
MODEL RANGE (dB) (dB) (dBm) COMPRESSION CASE' PAGE 
NO. (MHz) TYP TYP TYP (dBm) STYLE NO. 

14.M-174 5-1000 15 2.5 +17 +4 T0-8-1 63 
~MC-174 5-1000 15 2.5 +17 +4 C-6 63 
AM-175 5-1000 15 3.0 +22 +8 TO-8-1 64 
J\MC-175 5-1000 15 3.0 +22 +8 C-6 64 
AM-182 5-1000 28 2.7 +22 +10 TO-8-1 72 
AMC-182 5·1000 28 2.7 +22 +10 C-6 72 
AM-183 10-1000 28.5 2.9 +25 +14 TO-8-1 73 
AMC-183 10-1000 28.5 2.9 +25 +14 C-6 73 
~145 10-1000 11 4.5 +35 +17 T().8-1 47 

Me-145 10-1. 11 4.5 +$6 +17 C-6 41 
"·117 10-1000 12 7.6 +40 +22 TQ.8.1 .. 

J\M-154 20-1000 9.5 2.0 +20 +8 T0-8-1 54 
AMC-154 20-1000 9.5 2.0 +20 +8 C-6 54 
AM-142 200-1 000 12 2.2 +20 +6 TO-8-1 45 
AMC-142 200-1000 12 2.2 +20 +6 C-6 45 
AM-155 300-1000 12.5 2.5 +37 +21 TO-8-1 55 
~155 300-1000 12.5 2.5 +37 +21 C-6 5& 

J\M-188 10-1200 13 6.5 +29 +18 T().8-1 1& 
153 3CJO.181O 12 1.9 +19 +7 T().8.1 53 

AM-l78 10-2000 10 3.9 +17 +3 T().8-1 87 
AMC-178 10-2000 10 3.9 + 17 +3 C-6 67 
AM-179 10-2000 10 4.2 +23 +8 TO-8-1 68 
AMC-179 10-2000 10 4.2 + 23 + 8 C-6 68 
AM-180 10-2000 10 4.8 +30 +14 TO-8-1 69 
14.MC-180 10-2000 10 4.8 +30 +14 C-6 69 1. 10.a00 18 5.0 +28 +15 T().8.1 15 

..... 184 104G00 20 4.5 +22 +12 T0&01 714 
~184 10-2000 20 4.$ +22 +12 C-6 74 
AM-280" 1100-1700 20 1.5 +23 + 11 CHIP 86 
AM-281* * 1100-1700 18 1.5 +23 + 11 CR-3 91 
AM-282** 1100-1700 18 1.5 +23 + 11 CR-2 91 
AM-250 150-5200 11 6.0 +30 +19 FP-18 83 
~t50 1~ 11 6·9 i +18 C ... 83 
~ .. ~ 8 6.5 +12 0HfP 84 
~1·· ~ 8 6.5 +12 'CR-, 90 

~ .. -** .,..... :f§ 1.0 +8 +10 CHIP 88 
AM-291 * * 700-5250 10 4.5 +25 +10 TO-8-1 92 
AM-292** 700-5250 10 4.5 +25 +10 FP-20 93 

SURFACE MOUNT RF AMPLIFIERS 1.t. 12.5 1.-3 +3J +15 SF·1 80 
~ 8 1.' +. +11 SF-1 38 1,.. 8.' 1.1 +. +12 SF·1 71 ...... a 2.0 +. +4 SF·1 82 
&;1oaO 12 3.2 +1. +2 SF·1 80 

' CASE STYLE: FP = FLATPACK; C = CONNECTORIZED; RH = RELAY HEADER; TO-8 = TO-8 PLUG-IN 
CHIP = IC CHIP; CR-l ,2,3 = CERAMIC PACKAGE; SF = SURFACE MOUNT 

" DENOTES GaAs MMIC BASED PRODUCT 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
BOLD TYPE = NEW PRODUCT 
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AMPLIFIER APPLICATION NOTE 
INTRODUCTION 
Broadband radio frequency amplifiers, designed 
for operation below microwave frequencies, gen
erally use high-gain bipolar transistors in combina
tion with negative feedback circuitry. This note 
presents a discussion of feedback with emphasis on 
the unique circuits, which Anzac has developed, 
having fundamental advantage in noise figure and 
dynamic range performance. Also included are 
basic amplifier definitions and information useful 
for predicting the noise figure and intermodulation 
performance of amplifier cascades. 

FEEDBACK AMPLIFIERS 
The bipolar and field effect transistors, which are 
the basic gain producing devices used in virtually 
all RF receiving amplifiers, are not particularly at
tractive for that use from a design standpoint. 
They are characterized by frequency dependent 
gain, poor impedance match, and non-linear opera
tion. Negative feedback circuits are designed to 
overcome these effects and it is the designer's task 
to provide amplifiers having flat gain, good im
pedance match, and reduced distortion for accept
able systems operation. 

Most such amplifiers are designed using a tech
nique commonly known as resistive feedback, 
shown in Figure 1. One feedback resistor connects 
between collector and base; a second connects be
tween emitter and the ground of the common emit-

..- R OUT 

R/ N ---+-

Figure 1. Resistive Feedback Amplifier 
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ter transistor. Selection of these two resistors 
controls the gain and terminal impedances as 
given by the approximate equations in Figure 1. 
These feedback resistors are inherent noise pro
ducers and power dissipators. As feedback is in
creased in order to decrease gain and distortion, 
these resistors add more noise and dissipate more 
output power. With feedback sufficient to reduce 
gain to 10 dB, the noise figure will have increased 
by about 3 dB and the available output power will 
have decreased by about 3 dB compared to the per
formance of the same transistor operating without 
feedback. 

To avoid this degradation of performance, Anzac 
developed a negative feedback structure based on 
its ferrite transformer capabilities. This patented 
technique, known as "lossless feedback," provides 
lower noise figure and higher linear output than 
can be achieved using resistive feedback with the 
same transistors. Figure 2 shows a block diagram 
of a transformer feedback circuit in which a direc
tional coupler is the feedback network. The cou
pling ratio between ports D and C determines the 
magnitude of the feedback, and hence, the gain. 
The feedback is negative due to the in-phase cou
pling between ports D and C and the inversion of 
the active device. 

The isolation of the coupler prevents output power 
from the active element applied to port D from ap
pearing at the input port A; therefore, impedance 
match can be maintained in the presence of feed
back. Finally, the signal transfer properties of the 
coupler are such that all of the input signal at A is 
added to the transistor output signal at D to yield 
a total output signal at B which is greater than the 
active device output; this is in contrast to the 
resistive feedback configuration in which the out
put power is less than that delivered by the active 
device. The only noise figure degradation is that 
produced by the very small incidental losses in the 
coupler. 

The directional coupler feedback circuit gives great 
flexibility in application. The gain can be varied 
over a wide range by changing the transformer 
turns ratio and therefore the coupling ratio. Taps 
are regularly added to the transformers allowing 
the source and load impedances presented to the 
transistor to be changed. This allows noise figure 
and output linearity characteristics to be opti
mized. The couplers are very broadband devices 
allowing wide bandwidths, limited only by the ac
tive device, to be achieved. 



A more detailed discussion of these circuits is con
tained in the reference (1), of which a reprint is 
available upon request from the Anzac Sales 
Department. 

HIGH GAIN 
INVERTING AMPLIFIER 
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d: Distortion without 
Feedback 

Figure 2. 

INPUT S11 S22 OUTPUT 

Figure 3. 

DEFINITION AND MEASUREMENT OF 
AMPLIFIER PARAMETERS 
Gain 
A network analyzer is used to measure the two
port scattering parameters of the amplifier as 
shown in the accompanying flow graph (Figure 3). 
The small signal insertion gain is defined as the 
ratio of the power delivered to the load to the 
power available from the source, in a 50 ohm 
measuring system on dB, 

G = 20 loglo I S21 I dB 

Return Loss and VSWR 
The input and output return loss and V8WR 
are related to the input and output scattering 
parameters as follows: 

Pin = I 8 11 I Pout = 1822 I 
Return Loss = 20 loglo P dB 

V8WR = l+p 
I-p 

Noise Figure 
The noise factor is the ratio of the signal to noise at 
the input to that at the output. 

f = Signal-to-noise ratio at input 
Signal-to-noise ratio at output 

The noise figure is the noise factor expressed in dB 

F = 10 log f dB 

For very low noise figure determination, measure
ment is made using a highly accurate hot-cold 
noise source. For less critical determination of 
higher noise figures, an accurately calibrated diode 
noise source is used. 

Intermodulation Intercept 
The intermodulation intercept is an expression of 
the low level linearity of the amplifier. The inter
modulation ratio is the difference in dB between 
the fundamental output signal level and the 
generated distortion product level. The relation
ship between intercept and intermodulation ratio 
is illustrated in Figure 4, which shows product out
put levels plotted versus the level of the fundamen
tal output for two equal strength output signals at 
different frequencies. The upper line shows the fun
damental output plotted against itself with a 1 dB 
to 1 dB slope. The second and third order products 
lie below the fundamentals and exhibit a 2:1 and 
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Figure 4. Intercept Diagram 

3:1 slope respectively. The intercept point for 
either product is the intersection of the extensions 
of the product curve with the fundamental output. 

The intercept point is determined by measuring 
the intermodulation ratio at a single output level 
and projecting along the appropriate product slope 
to the point of intersection with the fundamental. 
When the intercept point is known the inter
modulation ratio can be determined by the reverse 
process. The second order IMR is equal to the dif
ference in dB between the second order intercept 
and the fundamental output level. The third order 
IMR is equal to twice the difference between the 
third order intercept and the fundamental output 
level. These are expressed as: 

IP2 = POUT + IMR2 
IPs = POUT + Y2 IMRs 

where POUT is the power level in dBm of each of a 
pair of equal level fundamental output signals, IP 2 

and IP 3 are the second and third order output in
tercepts in dBm, and IMR2 and IMRs are the se
cond and third order intermodulation ratios in dB. 
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The intermodulation intercept is a valid indicator 
of intermodulation performance only in the small 
signal operating range of the amplifier. Above 
some output level which is below the 1 dB com
pression point, the active device moves into large 
signal operation attended by signal strength 
dependent bias level shifts. At this point the inter
modulation products no longer follow the straight 
line output slopes, and the intercept description is 
no longer valid. 

The intermodulation ratios are determined by 
measurement using a conventional spectrum 
analyzer. The measurement dynamic range is 
enhanced using appropriate cancellation techni
ques when required to accomodate high dynamic 
range amplifiers. 

Compression 
The 1 dB compression point is the output level at 
which the amplifier gain drops 1 dB below its small 
signal value. It is an indication of the signal level 
at which small signal conditions no longer apply. 
At this level, the intermodulation intercepts no 
longer adequately predict the amplifier distortion 
behavior. 

The measurement of the compression level is made 
using a frequency discriminating detector in order 
to detect the gain decrease at the fundamental fre
quency. This is preferable to using a total power 
detection measurement, since it is the fundamental 
frequency which is probably of most interest to the 
user. 

Maximum Signal 
The maximum signal level is the largest CW or 
pulsed RF signal which may be safely applied to 
the amplifier. Larger signals will exceed the emit
ter base breakdown voltage of the transistor and 
will result in permanent degradation of noise figure 
and, for large enough signals, reduction of gain and 
increase in distortion. 

The specified level is determined by applying suc
cessively larger CW signals and measuring the 
noise figure until 0.5 dB degradation is observed. 
The maximum signal level is specified 3 dB below 
the level which causes the 0.5 dB degradation. 

Stability 
Broadband feedback amplifiers, in general, may 
not be unconditionally stable at all frequencies, 
particularly outside of their specified operating 
bandwidth. When lossless feedback techniques are 
employed, stability margins tend to be smaller 



than when resistive methods are used. Indeed, it 
has been observed that when completely lossless 
feedback networks are utilized, for the purpose of 
achieving the lowest possible noise figures and 
highest dynamic range, it may not also be possible 
to achieve unconditional stability simultaneously. 
Unconditional stability may well be a trade-off 
against the noise figure requirement in particular. 

For this reason, Anzac has utilized the analysis 
capability of automatic network analyzers in order 
to calculate the stability conditions for amplifiers 
from their measured S-parameters. Using equa
tions from reference (2) it is possible to compute 
the K factor and the stability circle locations 
directly from the S-parameters at all frequencies of 
measurement. If the K factor is greater than unity, 
the amplifier is unconditionally stable at that fre
quency. If K is less than unity, then the stability 
circles, which are the boundaries between the 
stable and the potentially unstable load regions, 
may be calculated and plotted on the source and 
load plane Smith charts. This information, along 
with the system designer's knowledge of the source 
and load impedances in which the amplifier will be 
embeded, make it possible to utilize, with con
fidence, amplifiers whose desirable characteristics 
outweigh their lack of unconditional stability. In
telligent utilization of this information has allowed 
Anzac to supply the lowest noise, highest dynamic 
range amplifiers to the industry. 

Survivability 
Recent published work (3) has been done at Anzac 
on the topic of amplifier survivability and protec
tion against strong RF signal inputs. It was found 
that the most probable overload failure mechanism 
is breakdown of the emitter base junction when the 
applied signal negative peaks drive the base 
beyond the BVEBO rating of the transistor. The ma
jority of Anzac amplifiers utilize transistors with 
breakdown voltages in excess of 3 volts, and these 
devices can withstand signals up to + 20 dBm. 
Recently designed high frequency amplifiers use 
very high f t devices with 1.5 volt breakdown 
voltages. These devices are susceptible to damage 
with signals in the vicinity of + 13 dBm. 

The problem is related to peak voltages rather 
than average power and is therefore as severe for 
low duty cycle pulses as for CW signals. Indeed, it 
may be more severe for repetitive pulses if the 
transient response of the input biasing circuitry is 
not well controlled. 

Special protection technique against overdrive is 
not included in Anzac standard amplifiers. 

However, such techniques have been developed 
and can be incorporated in special designs as re
quired. The most effective protection has been ob
tained by placing a low resistance Schottky diode 
directly across the emitter-base junction in the 
reverse bias direction. This diode has no effect on 
the small signal operation of the amplifier; 
specifically, it does not degrade noise figure or 
intermodulation intercept. When overloading 
signals are applied, however, the diode conducts on 
the negative peaks and limits the emitter-base 
voltage below the level of breakdown. By proper 
application of this technique, including the design 
of the bias circuitry, it is possible to protect very 
low noise amplifiers against overloading signals in 
excess of one watt. 

FIGURES OF MERIT 
There are two figures of merit which are useful for 
comparing the performance capabilities of similar 
amplifiers. These have been designated the dynam
ic range number and the intercept efficiency. 

The first combines the third order intercept, the 
gain, and the noise figure into a single number 
which compares the dynamic range capabilities of 
one amplifier with another. The second compares 
amplifiers based on their conversion of applied DC 
power to third order intercept. These concepts are 
described in the following sections. 

DYNAMIC RANGE NUMBER 
The dynamic range of an amplifier is the range of 
signal levels over which the signal quality meets 
some specified criteria of usability. The low signal 
limit relates to noise while the high limit relates to 
nonlinearities. The lowest usable signal level is 
determined by the device noise figure, the detection 
bandwidth, and the required signal-to-noise ratio. 

The largest usable signal level is determined by the 
device nonlinearity according to criteria which 
reflect the system operation requirements. Linear
ity requirements are variously expressed by 2nd 
and 3rd order harmonic and and intermodulation 
limits, cross-modulation, desensitization, or output 
compression criteria. The dynamic range can be 
determined only after a large signal criterion has 
been selected. Since most system requirements are 
expressed in terms of low-level non-linearities with 
observed results in a relatively narrow frequency 
window, it becomes advantageous to typify the 
device in terms of its third-order output inter
modulation intercept, IPs. Although this is an ar· 
bitrary choice not necessarily suitable to all needs, 
it does yield a readily found measure upon which 
device comparisons can conveniently be made. 
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An expression of dynamic range based on the third
order intercept will involve terms expressing noise 
figure, gain, output intercept, detection bandwidth, 
signal-to-noise ratio, and intermodulation ratio. 

The last three of these quantities are system or user 
determined while the first three are attributes of the 
device. Therefore, it is useful to introduce the 
Dynamic Range Number concept with the follow
ing definition: 

D=IPa-G-F 

where IPa is the third-order output intercept in 
dBm, G is the gain in dB, and F is the amplifier 
noise figure, also in dB. The Dynamic Range 
Number "D" is a positive or a negative number. 
Since the output intercept minus the gain is the in
put intercept, it is seen that the Dynamic Range 
Number is simply the input intercept minus the 
noise figure. 

The dynamic range of an amplifier is directly pro
portional to its dynamic range number. The dy
namic range may be maximized by increasing the 
output intercept and lowering the noise figure. It 
may also be increased by lowering the gain, but this 
leads to a conflict. In a single stage, it may not be 
possible to vary the gain at will without impacting 
both the distortion intercept and the noise figure. 

In general, the object is not to maximize the dynam
ic range of a single stage, but to maximize that of a 
chain of components. Hence, the main usage for the 
Dynamic Range Number will be found in the com
parison of similar devices. 

Intercept Efficiency 
In single stage amplifiers, the range of variation of 
gain, noise figure, and intercept point, the elements 
contained in the Dynamic Range Number, is rela
tively small for the first two items, but is large for 
the third. Stage gains usually lie within a 10 dB 
range from 6 to 18 dB, while noise figures vary by 
about the same amount, lying roughly between 1 
and 10 dB. A much larger variation is found in the 
third order intermodulation intercept point, which 
may lie anywhere in a 60 dB range upward from 
about 0 dBm. This intercept is roughly proportional 
to the amount of DC power applied to the device. 

In many applications there is little concern for the 
DC power required to achieve the desired amplifier 
performance. In some cases however, this may be a 
prime consideration. Instances where this can be 
true are in missile, satellite, and man-pack equip
ment, where the matter of prime power requirement 
of thermal dissipation may be very important. Also, 
in any system where a very large number of ampli
fiers is required, the total amount of power supplied 
may be subject to limitation. Under these circum-

24 

stances, it will be desirable to maximize the inter
cept point relative to the applied power. 

As a measurement of the relationship between the 
third-order intercept and the DC applied power, it is 
useful to define the Intercept Efficiency as follows: 

Intercept Efficiency = 10 log ~ dB 
PDC 

where I P is the third order intercept power expressed 
in milliwatts and PDC is the total DC power applied 
to the amplifier, also in milliwatts. As an example, 
an amplifier dissipating 1200 mWor +30.8 dBm 
having a third-order intercept of + 32 dBm will have 
an Intercept Efficiency of + 1.2 dB. If it were found 
possible to improve the design so that a +35 dBm 
intercept could be achieved with the same dissipa
tion, a 3 dB improvement in efficiency would be ob
tained with important implications to the power
limited system designer. 

Anzac amplifiers, which utilize lossless feedback, 
will exhibit higher dynamic range numbers and in
tercept efficiencies than similar amplifiers using 
resistive feedback. 

CASCADING AMPLIFIERS 
Two graphs are presented here which are useful in 
designing cascades of amplifiers or other com
ponents. The first graph is an easily used presenta
tion of the added noise figure due to the second 
stage in a cascade of two units. The standard for
mula for the total noise figure, f t, in terms of the 
first and second stage noise figures and the first 
stage gain is: 

Since noise figure is normally given in dB rather 
than in power terms, it is useful to reformulate the 
above to: 

F t = FJ +!:::. in dB, where!:::. is given by 

!:::. = 10 log 

Figure 5 allows !:::. to be read directly on the or
dinate in dB at the crossing of the abscissa, which 
represents the sum of the first stage gain and noise 
figure in dB, and the diagonal, which represents 
the second stage noise figure. 

The second graph shows the effect on the inter
modulation intercept caused by the cascading of 
two stages. I t can be shown that the total cascade 
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intercept, ITo is related to that of the second stage, 
12 by: 

IT = 12 -!:::.. 

where IT and 12 are in dBm and!:::.. is in dB, where 

2 [1tL] !:::.. = 20 log 1 + V &. '[ for second order 

3 [1 L] and !:::.. = 10 log 1 + - • - for third order 
g2 ~ 

11 

Here i), i2, and g2 are the first stage intercept, the 
second stage intercept, and the second stage gain, 
respectively, expressed as powers and power ratio. 
The superscripts 2 and 3 identify the product 
order. !:::.. is seen to represent the reduction in the 
cascade intercept from that of the second stage 
alone. 

Figure 6 allows !:::.. to be read directly in dB at the 
intersection of the abcissa which represents the se
cond stage gain and the diagonals which represent 
the difference between the third and second stage 
intercept in dB. Both second and third order pro
ducts are represented. 
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CONCLUSION 
Low noise amplifiers utilizing various negative 
feedback techniques are available. Anzac produces 
both resistive and "lossless" coupler feedback 
designs. Understanding the advantages of coupler 
feedback allows the system designer to achieve im
proved system performance and when necessary 
the ultimate possible amplifier performance. As 
with all our products, Anzac's applications 
engineers are ready to assist the systems engineer 
in proper selection, specification and use of our 
devices. 

REFERENCES 
1. D.E. Norton, High Dynamic Range Transistor 

Amplifier Using Lossless Feedback, Microwave 
Journal, May, 1976, pp. 53-57. 

2. Hewlett Packard application note 154. 
3. D.E. Norton, Strong Signal Survivability 

Design for Lossless Feedback Amplifiers, Pro
ceedings, Eleventh Annual European Micro
wave Conference. 
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MODEL AM-101 HIGH PERFORMANCE AMPLIFIER 
5-500 MHz GAIN: 10 dB 

3.5 dB Typical Midband Noise Figure 
+ 42 dBm Typical Midband Intercept 

Guaranteed Specifications * 
(From - SSOC to + OSOC Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 10 MHz 
Frequency Response 

5-500 MHz 
10.0 ±0.6 dB 

±0.75 dB Max 
Gain Variation with Temperature +0.5, -1.0dB Max 
Output Power (1 dB Compression) 
Noise Figure 

5-500 MHz 
10-300 MHz 

Reverse Transmission 

VSWR 
5-500 MHz 
5-400 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to +10 dBm) 

Second Order (5-500 MHz) 
Second Order (10-300 MHz) 
Third Order (5-500 MHz) 
Third Order (10-300 MHz) 

+ 17 dBm Min 

7.5 dB Max 
5.5 dB Max 

-15dB Max 
-18dBTyp 

2.5:1 Max 
2:1 Max 

+33 dBm Min 
+40 dBm Min 
+22 dBm Min 
+32 dBm Min 

Bias Power + 15 VDC @ 75 mA Max 
(62 mA, 930 mW Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 Ohms Nominal 

+23 dBm 
Flatpack (FP-7) 

(See page 475 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All specIfications apply when operated at + 15 VDC, with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3,624 ,536. 

Heat Sinking: Operation at case temperature above 95"C IS not recommended Heat Sinking 
adecuate to dissipate 1 W Must be provided In use 

S-Parameters: For typical S·Parameter data , see page 96 

Ordering Information 

Model No. Part No. Connectors 
AM-101 9169 Pin 

Dehvery IS from stock 

Unit Price 
(5-9 Units) 

$158 

Typical Performance 
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MODEL AM-102 GENERAL PURPOSE AMPLIFIER 
5-300 MHz GAIN: 9.5 dB 

5.3 dB Typical Midband Noise Figure 
+ 17 dBm Typical Compression Level 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

5-300 MHz 
5-100 MHz 

Reverse Transmission 

VSWR 
5-300 MHz 
5-100 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to + 5 dBm) 

Second Order (5-300 MHz) 
Second Order (5-100 MHz) 
Third Order (5-300 MHz) 
Third Order (5-100 MHz) 

5-300 MHz 
9.5 ±OA dB 

±1.0dB Max 
±0.5 dB Max 

+ 15 dBm Min 

14dBMax 
9 dB Max 

-13 dB Max 
-15 dB Typ 

2.0:1 Max 
1.5:1 Max 

+34 dBm Min 
+40 dBm Min 
+24 dBm Min 
+28 dBm Min 

Bias Power -20 VDC @ 75 mA Max 
(60 mA, 1.2W Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

Package Type 

Environmental 

50 Ohms Nominal 

+22 dBm Max 

Connectorized (C-6) 
(See page 481 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All specifications apply when operated at - 20 VDC. with 50 ohm source and load Impedance 

Heat Sinking : Operation at case temperature above 95"C IS not recommended Heat sinking 
adequate to dissipate 1 2 W Must be provided In use 

S-Parameters: For tYPical S·Parameter data, see page 96 

Ordering Information 

Model No. 
AM-102 
AM-102 

DelIvery 1$ from stock 

Part No. 
9601 
9604 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$140 
$144 

Typical Performance 
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MODELS 
AM-/ AMC-1 03 

LOW NOISE AMPLIFIER 
5-500 MHz GAIN: 10 dB 

2.7 dB Typical Midband Noise Figure 
+ 11 dBm Typical Compression Level 
Lower Dissipation Version of AM-101 

Guaranteed Specifications * 
(From - Ssoc to + Osoc Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 100 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

5-500 MHz 
5-200 MHz 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order (5-500 MHz) 
Second Order (5-200 MHz) 
Third Order (5-500 MHz) 
Third Order (5-200 MHz) 

5-500 MHz 
10.0 ±0.5 dB 

±0.75 dB Max 
±1 .0dB Max 
+8 dBm Min 

5.0 dB Max 
3.5 dB Max 

-15 dB Max 
-18 dB Typ 

2.1:1 Max 

+20 dBm Min 
+30 dBm Min 
+ 15 dBm Min 
+21 dBm Min 

Bias Power + 15 VDC @ 25 mA Max 
(20 mA, 300 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+22 dBm 
Package Type Flatpack (FP-2) 

Connectorized (C-6) 
(See pages 474 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration Output; P1 , Input; P5, 
+ DC IN; P4 & P8, - DC IN; P3 & P7, 

GND; P2 & P6 
• All speclflcallons apply when operated al + t 5 VDC with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3,624 ,536. 

Heat Sinking : Operation at case temperature above 950C IS not recommended Heat sinking 
adequate to diSSipate 032 W Must be provided In use 

S-Parameters : For typical S-Parameter data, see page 96 

Ordering Information 

Model No. 
AM-103 
AMC-103 

Delivery IS from stock 

Part No. 
8549 
8544 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$131 
225 

Typical Performance 
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MODELS 
AM-105/108 

GENERAL PURPOSE AMPLIFIERS 
5-300 MHz GAIN: 19/28 dB 

5.2 dB Typical Midband Noise Figure 
+ 17 dBm Typical Compression Level 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

MODEL AM-lOS 
Frequency Range 5-300 
Gain ( + 25°C) @ 50 MHz 19 ± 0.5 
Frequency Response + 1.5 
Gain Variation with 
Temperature + 1.0, -1.5 
Output Power 
(1 dB Compression) 
Noise Figure 

5-300 MHz 
10-100 MHz 

Reverse Transmission 

VSWR 

+15 

14 
9 

-29 
-30 

Input (5-300 MHz) 1.5:1 
Input (10-100 MHz) 
Output (5-300 MHz) 2.5:1 
Output (10-100 MHz) 1.5:1 

Intermodulation Intercept Point (for 
two-tone output power to + 5 dBm) 

Second Order (5-300 MHz) 
Second Order (10-100 MHz) 
Third Order (5-300 MHz) 
Third Order (10-100 MHz) 

Bias Power 

AM-loa 
5-300 MHz 

28.5 ±0.5 dB 
+2.5 dB Max 

± 1.5 dB Max 

+ 15 dBm Min 

14 dB Max 
9 dB Max 

-42 dB Max 
-44 dB Typ 

2.0:1 Max 
1.5:1 Max 
2.5:1 Max 
1.5:1 Max 

+28 dBm Min 
+36 dBm Min 
+23 dBm Min 
+27 dBm Min 

AM-105 -20 VDC @ 130 mA Max 
(105 mA, 2.1W Typical) 

AM-108 - 20 VDC @ 180 mA Max 
(105 mA, 2.6W Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 Ohms Nominal 

+19 dBm 
Connectorized (C-16) 

(See page 483 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog. 

'All specifications apply when operated at -20 VDC, with SO ohm source and Impedance 

Heat Sinking: Operallon at case temperature above 9Soc; IS not recommended Heat sinking 
adequate to diSSipate 2.6 W Must be provided In use 

S-Parameters: For tYPlcat S·Parameter data, see page 96 

Ordering Information 

Model No. 
AM-105 
AM-105 
AM-108 
AM-108 

Delivery IS from stock 

Part No, 
8391 
8394 
8411 
8414 

Connectors 
BNC 
SMA 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$189 
194 
198 
203 

Typical Performance 
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MODEL AM-107 
LOW NOISE AMPLIFIER 
1-100MHz GAIN: 10 dB 

1.5 dB Typical Midband Noise Figure 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 1-100 MHz 
Gain ( + 25°C) @ 50 MHz 10.6 ± 0.7 dB 
Frequency Response ± 0.8 dB 
Gain Variation with Temperature + 0.5, - 0.7dB 

Output Power (1 dB Compression) - 2 dBm Min 
2.5 dB Max 

-1 4 dB Max Typical Performance 
Noise Figure 
Reverse Transmission 

- 17 dB Typ 

VSWR 2: 1 Max 

Intermodulation Intercept Point (for 
two-tone output power up to -12 dBm) 

Second Order + 15 dBm Min 
+ 10 dBm Min Third Order 

Bias Power + 15VDC@12mAMax 
(1 0mA, 150 mW Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 Ohms Nominal 

+20 dBm 
Connectorized (C-6) 

(See page 481 for physical dimensions.) 

These units are deSigned to meet the environmental and screening 
requ irements of Table 1 B, page 497 of the Adams-Russell catalog . 

• All specllicatlons apply when operated at + 15 VDC. with 50 ohm source and load Impedance 

S·Parameters : For tYPical S·Parameter data. see page 96 

Ordering Information 

Model No. 
AM-107 
AM-107 

Delivery IS from stock. 

Part No. 
8401 
8404 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$140 
144 
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MODEL AM-109 
HIGH PERFORMANCE AMPLIFIER 
0.5-60 MHz GAIN: 10 dB 

Push-Pull Circuitry 
Ideal for HF Antenna Distribution 

Guaranteed Specifications * 
(From - 55°C to +85°C Case Temp) 

Frequency Range 
Gain ( +25°C) @ 10 MHz 
Freguency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

0.5-60 MHz 
2-32 MHz 

Noise Figure 
0.5-60 MHz 
2-32 MHz 

Reverse Transmission 

VSWR 
0.5-60 MHz 
2-32 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to + 10 dBm) 

Second Order (0.5-60 MHz) 
Second Order (2-32 MHz) 
Third Order (0 .5-60 MHz) 
Third Order (3-32 MHz) 

0.5-60 MHz 
10.7 ± 0.5 dB 
± 0.5 dB Max 
±0.5 dB Max 

+27 dBm Min 
+28 dBm Min 

7 dB Max 
6 dB Max 

-1 5 dBMax 
-18 dB Typ 

1.6:1 Max 
1.3:1 Max 

+ 70 dBm Min 
+ 75 dBm Min 
+40 dBm Min 
+ 45 dBm Min 

Bias Power + 20 VDC @ 225 mA Max 
(180 mA, 3.6W Typical) 

Operati ng Characteristics 
Impedance 
Maximum Rating 

RF Input 

Package Type 

Environmental 

50 Ohms Nominal 

+ 24 dBm Max 
Connectorized (C-1 5) 

(See page 483 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
• All specifications apply when operated at + 20 VDC. with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3,624,536. 

Heat Sinking : Operation at case temperatu re above 9S"C IS not recommended Heat sinking 
adecuate to diSSipate 36 W Must be provided In use 

S-Parameters: For typical S·Parameter data, see page 96. 

Ordering Information 

Model No. 
AM-109 
AM-109 

Delivery IS Irom stock. 

Part No. 
8421 
8424 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$252 
257 

Typical Performance 
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MODEL AM-11 0 GENERAL PURPOSE AMPLIFIER 
0.5-100 MHz GAIN: 30 dB 

4.5 dB Typical Midband Noise Figure 
+ 23 dBm Typical Compression Level 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 10 MHz 
Frequency Response 

0.5-100 MHz 
1-60 MHz 

Gain Variation with Temperature 
0.5-100 MHz 
1-60 MHz 

Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
0.5-100 MHz 
1-60 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to + 10 dBm) 

Second Order (0.5-100 MHz) 
Second Order (1 -60 MHz) 
Third Order 

0.5-100 MHz 
29.7 ±0.5 dB 

±0.5 dB Max 
±0.3dB Max 

±0.8 dB Max 
±OA dB Max 
+21 dBm Min 

5.5 dB Max 
-35 dB Max 
-37dBTyp 

1.7:1 Max 
1A:1 Max 

+33 dBm Min 
+42 dBm Min 
+33 dBm Min 

Bias Power 20VDC@130mAMax 
(110 mA, 2.2WTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 Ohms Nominal 

+ 18 dBm Max 
Connectorized (C-23) 

(See page 484 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
-All specifications apply when operated at 20 VDC. wllh 50 ohm source and load Impedance 

Heat Sinking Operation al case lemperalure above 95"C IS nOI recommended Heat sinking 
adequale 10 dlsslpale 2 2 W Musl be provided In use 

S-Paramelers: For Iyplcal S·Parameter data. see page 96 

Ordering Information 

Model No. 
AM-110 
AM -110 

Delivery IS from Slock 

Part No. 
9651 
9654 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$189 
194 

Typical Performance 
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MODEL AM-112 LOW NOISE AMPLIFIER 
10-200 MHz GAIN: 16 dB 

2.0 dB Typical Midband Noise Figure 
+ 22 dBm Typical Midband Intercept 
+ 9 dBm Typical Compression Level 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 

10-200 MHz 
16.4 ±0.5 dB 

Frequency Response + 0.25, - 1.0 dB Max 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

10-200 MHz 
10-100 MHz 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to - 5 dBm) 

Second Order 
Third Order 

±0.75 dB Max 
+ 7 dBm Min 

4.0 dB Max 
3.5 dB Max 

-18 dB Max 
-23 dB Typ 

2.0:1 Max 

+25 dBm Min 
+20 dBm Min 

Bias Power + 15VDC@33mAMax 
(27 mA, 405 mW Typical) 

Operating Characteristics 
Impedance 50 Ohms Nominal 
Maximum Rating 

RF Input +20 dBm 
Package Type Connectorized (C-16) 

(See page 483 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

• All specilicalions apply when operated at + 15 VDC. with 50 ohm source and load Impedance 

Heat Sinking : Operation at case tempera1ure above 95"C IS not recommended Heat sinking 
adequate to diSSipate 0 4 W Must be provided In use 

S-Parameters : For typ'cal S·Parameter data. see page 96 

Ordering Information 

Model No. Part No. Connectors 
AM-112 9661 BNC 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$185 

Typical Performance 
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MODEL AM-113 LOW NOISE AMPLIFIER 
10-100 MHz GAIN: 30 dB 

1.5 dB Typical Midband Noise Figure 
+ 18 dBm Compression Level 
Ideal for Broadband IF Applications 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( +25°C) @ 60 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

-55 to +30°C 
+30 to +85°C 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

10-100 MHz 
30.6 ±0.5 dB 
±0.8 dB Max 
+1.0dB Max 

+ 14 dBm Min 

1.8 dB Max 
2.3 dB Max 

-37dBMax 
-40 dB Typ 

2.5:1 Max 

+45 dBm Min 
+28 dBm Min 

Bias Power + 15 VDC @ 70 mA Max 
(50 mA, 750 mW Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 ohms Nominal 

+20 dBm 
Flatpack (FP-6) 

(See page 475 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
Pin Configuration IN ; P12, Out; P4 , 

DC IN ; P8, 
All other pins are ground. 

• All specifications apply when operated at + 15 VDC, with 50 ohm source and load Impedance. 

This product contains elements protected by United States Patent Number 3.891 ,934. 

Heat Sinking : Operation at case temperature above 95"C IS not recommended Heat sinking 
adequate to diSSipate 0.75 W Must be provided In use 

S-Parameters: For typical S·Parameter data. see page 96 

Ordering Information 

Model No. Part No. Connectors 
AM-113 8619 Pin 

Delivery IS from stock . 

Unit Price 
(5-9 Units) 

$235 

Typical Performance 
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MODELS 
AM-! AMC-117 

LOW NOISE AMPLIFIER 
10-200 MHz GAIN: 8 dB 

1.3 dB Typical Midband Noise Figure 
+ 30 dBm Typical Midband Intercept 
Ideal for Broadband IF Applications 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 60 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

10-200 MHz 
10-100 MHz 

Noise Figure 
10-200 MHz 
10-100 MHz 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to - 5 dBm) 

Second Order (10-200 MHz) 
Second Order (10-100 MHz) 
Third Order (10-200 MHz) 
Third Order (10-100 MHz) 

10-200 MHz 
8.2 ±0.5 dB 

±0.3 dB Max 
+0.5 dB Max 

+ 7 dBm Min 
+9 dBm Min 

2.5 dB Max 
2.0 dB Max 
-9 dB Max 

- 11 dB Typ 
2.0:1 Max 

+32 dBm Min 
+35 dBm Min 
+20 dBm Min 
+23dBm Min 

Bias Power + 15 VDC @ 13 mA Max 
(11 mA, 165mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+20 dBm 

Package Type Flatpack (FP-2) 
Connectorized (C-6) 

(See pages 474 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN ; P5, Out; P1 , 
DC IN ; P4, 

All other pins are ground. 
• All specifications apply when operated at + 15 VDC. with 50 ohm source and load Impedance. 
This product contains elements protected by United States Patent Number 3,891 ,934. 

S-Parameters : For tYPical S-Parameter data, see page 96 

Ordering Information 

Model No. 
AM-117 
AMC-117 
Delivery IS from stock. 

Part No. 
8539 
8534 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 80 
177 

Typical Performance 
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MODEL 
AMS-117 

SURFACE MOUNT LOW NOISE 
AMPLIFIER 10 - 200 MHz GAIN: 8 dB 

Fully Hermetic Package 
1.3 dB Typical Midband Noise Figure 
+30 dBm Typical Midband Intercept 
Ideal for Broadband IF Applications 

Guaranteed Specifications* 
(From -55°C to +85°C Case Temp) 
Frequency Range 
Gain (+25°C) @ 60 MHz 

Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

10-200 MHz 
10-100 MHz 

Noise Figure 
10-200 MHz 
10-100 MHz 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point 
(for two-tone output power up to -5 dBm) 

Second Order (10-200 MHz) 
Second ORder (10-100 MHz) 
Third Order (10-200 MHz) 
Third Order (10-100 MHz) 

10 - 200 MHz 

8.2 ±G.5 dB 

±0.3 dB Max 

±0.5 dB Max 

+7 dBm Min 
+9 dBm Min 

2.5 dB Max 
2.0 dB Max 

- 9 dB Max 
-11 dBTyp 

2.0:1 Max 

+32 dBm Min 
+35 dBm Min 
+20 dBm Min 
+23 dBm Min 

Bias Power +15 VDC @ 13 mA Max 
(11 mA, 165 mW Typ) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

Package Type 

Environmental 

50 Ohms Nominal 

+20 dBm Max 

Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN ; P3, Out; P1 , 
DC IN; P2 , 

All other pins are ground. 

'All specifications apply when operated at + 15 VDC. with 50 ohm source and load Impedance 
This product contains elements protected by United States Patent Number 3.891,934 

S·Parameters: For typical S·Parameter data , see page 96. 

Ordering Information 

Model No. Connector 
AMS-117 PIN 

Unit Price 
(5-9 Units) 

$90 

Typical Performance 
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MODELS 
AM-/AMC-119 

HIGH PERFORMANCE AMPLIFIER 
30-250 MHz GAIN: 8 dB 

2.3 dB Typical Midband Noise Figure 
+ 23 dBm Typical Midband Output Power 
+ 40 dBm Typical Midband Third Order 
Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @250 MHz 
Frequency Response 
Gain Variation 
with Temperature 
Output Power 
(1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to + 10 dBm) 

Second Order 
Third Order 

30-250 MHz 
8.0 ±0.5 dB 

±0.75 dB Max 
± 1.0dB Max 

+20 dBm Min 

3.5 dB Max 
- 9.5 dB Max 

- 11 .0 dB Typ 
2.3:1 Max 

+ 39 dBm Min 
+34 dBm Min 

Bias Power + 15 VDC @60 mA Max 
(50mA, 750mWTyp) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+13 dBm Max 

Package Type Pin (TO-8-1) 
Connectorized (C-6) 

(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requi rements of Table 1 B, page 497 of the Adams-Russell catalog . 

• All specifications apply when operated at + 15 VDC, with 50 ohm source and load Impedance 
This product contains elements protected by United States Patent Number 3,891,934. 

Heat Sinking: Operation at case temperature above 95"C IS not recommended. Heat sinking 
adecuate to diSSipate 1 W. Must be provided In use. 

Ordering Information 

Model No. 
AM -11 9 
AMC-11 9 

Delivery IS from stock 

Part No. 
9849 
9844 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$134 
231 

Typical Performance 
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MODELS HIGH PERFORMANCE AMPLIFIER 
AM-I AMC-123/131 5-500 MHz GAIN: 10 dB 

3.5 dB Typical Midband Noise Figure 
+ 42 dBm Typical Midband Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 
Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

5-500 MHz 
10-300 MHz 

Noise Figure 
5-500 MHz 
10-300 MHz 

Reverse Transmission 

VSWR 
5-500 MHz 
10-400 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to 10 dBm) 

Second Order (5-500 MHz) 
Second Order (10-300 MHz) 
Third Order (5-500 MHz) 
Third Order (10-300 MHz) 

5-500 MHz 

10.0 ±0.6 dB 
±0.7 dB Max 
±1 .0dB Max 

+ 16 dBm Min 
+ 19 dBm Min 

7.5 dB Max 
5.5 dB Max 

-15dBMax 
-18 dB Typ 

2.5:1 Max 
2:1 Max 

+33 dBm Min 
+40 dBm Min 
+22 dBm Min 
+32 dBm Min 

Bias Power + 15 VDC@75mAMax 
(62 mA, 930 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+23 dBm 
Package Type AM-123 Flatpack (FP-7) 

AMC-123 Connectorized (C-6) 
AM-131 Pin (TO-8-1) 

(See pages 475, 481 and 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog. 

Pin Configuration (AM-123 only) IN; P5, Out; P1 
DC IN ; P4/P8 

All other pins are ground. 
• All specifications apply when operated at + 15 VDC. wllh 50 ohm source and load Impedance 
This product contains elements protected by United States Patent Number 3.624.536. 

Heat Sinking: Operalion at case temperature above 95"C IS not recommended Heat sinking 
adequate to diSSipate 1.0 W musl be provided In use 

S·Parameters: For tYPical S·Parameter data. see page 96 and 97 

Ordering Information 

Model No. 
AM-123 
AMC-123 
AM-131 

Delivery IS from stock. 

Part No. 
8669 
8664 
8859 

Connectors 
Pin 

SMA 
Pin 

Unit Price 
(5-9 Units) 

$ 94 
191 
100 

Typical Performance 
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MODEL AM-124 GENERAL PURPOSE AMPLIFIER 
0.5-100 MHz GAIN: 16 dB 

3.8 dB Typical Noise Figure 
Low Cost 

Guaranteed Specifications * 
(@2S0C) 

Frequency Range 
Gain 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to - 15 dBm) 

Second Order 
Third Order 

0.5-100 MHz 
16 ± 1 dB 

-5 dBm Min 
4.5 dB Max 

-19dB Max 
-22 dB Typ 

2.0:1 Max 

+8dBm Min 
+8 dBm Min 

Bias Power + 15 VDC @ 15 mA Max 
(10mA,150mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

Package Type 

Environmental 

50 Ohms Nominal 

+13 dBm Max 

Relay Header (RH-1) 
(See page 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requ irements ofT able 1 B, page 497 of the Adams-Russell catalog. 
Pin Configuration IN ; P6, Out; P5, VDC ; P1 , 

All other pins are ground . 
• All specifications apply when operated at + 15 VDC. with 50 ohm source and load Impedance. 

Ordering Information 

Model No. Part No. Connectors 
AM -124 8609 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$44 

Typical Performance 
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MODELS 
AM-/ AMC-132 

HIGH PERFORMANCE 
AMPLIFIERS 5-200 MHz GAIN: 10 dB 

+ 49 dBm Typical Midband Third Order 
Intercept 
+ 29 dBm Typical Midband 1 dB 
Compression 
4.5 dB Typical Midband Noise Figure 

Guaranteed Specifications * 
(From - SSOC to + OSOC Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with 
Temperature 
Output Pow.er (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power to + 10 dBm) 

Second Order 
Third Order (5-200 MHz) 
Third Order (5-70 MHz) 

5-200 MHz 
10±0.5dB 

±0.5dBMax 
±0.6dB Max 

+25dBm Min 
6dBMax 

-13dBMax 
-14dBTyp 

1.5:1 Max 

+54dBmMin 
+38dBm Min 
+45dBm Min 

Bias Power +24 VDC@ 130mAMax 
(110 mA, 2.6WTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Bias 

50 Ohms Nominal 

+23 dBm Max 
26 VDC Max 

Package Type Flatpack (FP-8) 
Connectorized (C-25) 

(See pages 475 and 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements ofT able 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN , P6; OUT, P1 ; VDC, P5 

• All speclflcallons apply when operaled al + 24 VDC, wllh 50 ohm source and load Impedance 

This producl conlains elements protected by United States Patent Number 3,624.536. 

Heat Sinking : Operation at case temperalure above 95"C IS not recommended Heal sinking 
adequate to dlsslpale 2 6 W Must be provided In use 

S·Parameters: For IYPlcal S-Parameler data, see page 97 

Ordering Information 

Model No. 
AM-132 
AMC-132 

Dehvery IS from stock 

Part No. 
8869 
8864 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$147 
244 

Typical Performance 
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MODELS 
AM-! AMC-134 

HIGH PERFORMANCE 
AMPLIFIERS 5-200 MHz GAIN: 15 dB 

+ 49 dBm Typical Midband Third Order 
Intercept 
+ 29 dBm Typical Midband 1 dB 
Compression 
4.8 dB Typical Midband Noise Figure 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain( +25°C)@50MHz 
Frequency Response 

5-200 MHz 
14.6 ±0.6dB 
±0.5dB Max 

Gain Variation with 
Temperature 

+0.5, - 1.0dB Max 

Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power to + 10 dBm) 

Second Order 
Third Order (5-200 MHz) 
Third Order (5-70 MHz) 

+23dBmMin 
7dBMax 

-19dBMax 
-21dBTyp 

2.5:1 Max 

+55dBmMin 
+37dBmMin 
+42dBm Min 

Bias Power + 24 VDC@ 130 mA Max 
(110 mA, 2.6WTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Bias 

50 Ohms Nominal 

+23 dBm Max 
26 VDC Max 

Package Type Flatpack (FP-8) 
Connectorized (C-25) 

(See pages 475 and 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements ofT able 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN, P6; OUT, P1 ; VDC, P5 

• All speclflcallons apply when operaled al + 24 VDC. Wl lh 50 ohm source and load Impedance. 

This produci contains elements protected by Uniled Stales Palenl Number 3.624.536. 

Heat Sinking: Operallon al case lemperalure above 95"C IS nol recommended Heal Sinking 
adequale 10 dlsslpale 26 W Musl be prOVided In use 

S-Paramelers: For IYP,cal S·Parameler data. see page 97 

Ordering Information 

Model No. 
AM-134 
AMC-134 

Delivery IS from stock. 

Part No. 
8889 
8884 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$147 
244 

Typical Performance 
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MODELS 
AM-/AMC-136 

HIGH PERFORMANCE 
AMPLIFIERS 5-200 MHz GAIN: 20 dB 

+ 49 dBm Typical Midband Third Order 
Intercept 
+ 29 dBm Typical Midband 1 dB 
Compression 
4.8 dB Typical Midband Noise Figure 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 
Frequency Range 
Gain( + 25°C) @50MHz 
Frequency Response 
Gain Variation with 
Temperature 
Output Power (1 dB Compression) 

5-200 MHz 
5-70 MHz 

Noise Figure 
Reverse Transmission 

VSWR 
5-200 MHz 
5-70MHz 

Intermodulation Intercept Point (for 
two-tone output power to + 10 dBm) 

Second Order (5-200 MHz) 
Second Order (5-70 MHz) 
Third Order (5-200 MHz) 
Third Order (5-70 MHz) 

5-200 MHz 
20 ±0.8dB 

±0.8dBMax 
± 1.0dB Max 

+23dBm Min 
+25dBm Min 

7dBMax 
-26dBMax 
-28dBTyp 

2.5:1 Max 
1.7:1 Max 

+53dBmMin 
+57dBmMin 
+36dBm Min 
+44dBm Min 

Bias Power + 24 VOC @ 250 mA Max 
(210 mA, 5WTYPlcal) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Bias 

50 Ohms Nominal 

+15 dBm Max 
26 VOC Max 

Package Type Flatpack (FP-9) 
Connectorized (C-25) 

(See pages 475 and 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN , P6; OUT, P1 ; VOC, P5, P10 

• All specifications apply when operated al + 24 VDC. with 50 ohm source and load Impedance 
This product contains elements protected by ~nited States Patent Number 3.624.536. 
Heat Sinking: Operation at case temperature above 95"(; IS not recommended Heat sinking 
adequate to dissipate 5 W Must be provided In use 

Ordering Information 

Model No. 
AM-136 
AMC-136 

DelIvery IS from stock. 

Part No. 
8909 
8904 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$192 
289 

Typical Performance 
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MODELS 
AM-/AMC-138 

HIGH PERFORMANCE 
AMPLIFIERS 5-200 MHz GAIN: 25 dB 

+ 49 dBm Typical Midband Third Order 
Intercept 
+ 29 dBm Typical Midband 1 dB 
Compression 
5.3 dB Typical Midband Noise Figure 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 
Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 

5-200 MHz 
25 ± 0.8 dB 

± 1.0 dB Max 
Gain Variation with 
Temperature 

+ 1.0, - 1.4 dB Max 

Output Power (1 dB Compression) 
5-200 MHz 
5-70 MHz 

Noise Figure 
Reverse Transmission 

VSWR 
5-200 MHz 
5-70MHz 

Intermodulation Intercept Point (for 
two-tone output power to + 10 dBm) 

Second Order (5-200 MHz) 
Second Order (5-70 MHz) 
Third Order (5-200 MHz) 
Third Order (5-70 MHz) 

+23dBm Min 
+25 dBm Min 

7 dB Max 
-33dB Max 
-35 dB Typ 

2.5:1 Max 
1.8 :1 Max 

+50dBmMin 
+ 56 dBm Min 
+ 35 dBm Min 
+41 dBm Min 

Bias Power + 24 VDC @ 250 mA Max 
(210 mA, 5WTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Bias 

50 Ohms Nominal 

+ 10 dBm Max 
26 VDC Max 

Package Type Flatpack (FP-9) 
Connectorized (C-25) 

(See pages 475 and 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
req ui rements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN , P6; OUT, P1; VDC, P5, P10 

• All speci fications apply when operated at + 24 VDC. with 50 ohm source and load Impedance 
This product contains elements protected by United States Patent Number 3,624,536. 

Heat Sinking: Operation at case temperature above 95"C IS not recommended. Heat sinking 
adequate to diSSipate 5 W Must be provided In use 

S-Parameters: For tYPical S-Parameter data, see page 97 

Ordering Information 

Model No. 
AM-138 
AMC-138 

Delivery IS from stock 

Part No. 
8929 
8924 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$192 
289 

Typical Performance 
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MODELS 
AM-! AMC-140 

HIGH PERFORMANCE AMPLIFIERS 
5-200 MHz GAIN: 29 dB 

+ 47 dBm Typical Midband Third Order 
Intercept 
+ 28 dBm Typical Midband 1 dB 
Compression 
5.4 dB Typical Midband Noise Figure 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

5-200 MHz 
5-70 MHz 

Noise Figure 
Reverse Transmission 

VSWR 
5-200 MHz 
5-70 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to + 10 dBm) 

Second Order 
Thi rd Order (5-200 MHz) 
Third Order (5-70 MHz) 

5-200 MHz 
29.3 ± 1 dB 

± 1.2 dB Max 
± 1.2 dB Max 

+ 23 dBm Min 
+ 24 dBm Min 

7 dB Max 
- 38 dB Max 
- 42 dB Typ 

2.5:1 Max 
2.0:1 Max 

+52 dBm Min 
+ 36 dBm Min 
+40 dBm Min 

Bias Power + 24 VDC @ 250 mA Max 
(210 mA, 5W Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Bias 

50 Ohms Nominal 

+ 5 dBm Max 
26 VDC Max 

Package Type Flatpack (FP-9) 
Connectorized (C-25) 

(See pages 475 and 484 for physical d imensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN , P6; OUT, P1 , VDC, P5, P10 

• All specifications apply when operated at + 24 VDC, with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3,624,536. 

S-Parameters: For typical S-Parameter data , see page 97 

Ordering Information 

Model No. 
AM-140 
AMC-1 40 

Delivery IS from stock. 

Part No. 
8949 
8944 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$192 
289 

Typical Performance 
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MODELS 
AM-/ AMC-142 

LOW NOISE AMPLIFIER 
200-1000 MHz GAIN: 12 dB 

2.2 dB Typical Midband Noise Figure 
+ 6 dBm Typical Midband Output Power 
+ 20 dBm Typical Midband Third Order 
Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 600 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to -10 dBm) 

Second Order 
Third Order 

200-1000 MHz 
12 +0.6dB 

+0.5, -0.8dB Max 
+0.8, -0.6 dB Max 

+2 dBm Min 
3.8 dB Max 

-13dB Max 
-15dBTyp 

3.5:1 Max 

+25 dBm Min 
+ 15 dBm Min 

Bias Power + 15VDC@15mAMax 
(13 mA, 200 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+20dBm 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requi rements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All specifications apply when operated at + 15 VDC , with 50 ohm source and load impedance. 

This product contains elements protected by United States Patent Number 3,624,536. 

S-Parameters : For Iypical S-Parameler data , see page 97. 

Ordering Information 

Model No. 
AM -142 
AMC-142 

Delivery IS from stock. 

Part No. 
8969 
8964 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 95 
192 

Typical Performance 
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MODELS 
AM-/AMC-143 

LOW NOISE AMPLIFIER 
5-500 MHz GAIN: 16 dB 

1.9 dB Typical Midband Noise Figure 
+ 7 dBm Typical Midband Output Power 
+ 20 dBm Typical Third Order Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

5-500 MHz 
5-100 MHz 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to - 10 dBm) 

Second Order 
Third Order 

5-500 MHz 

15.8 ±0.5 dB 
± 1 dB Max 

±0.8 dB Max 
+4 dBm Min 

3.5 dB Max 
2.7 dB Max 

-1 6dB Max 
-21 dB Typ 

2.5:1 Max 

+24 dBm Min 
+ 16 dBm Min 

Bias Power + 15 VDC @ 15 mA Max 
(13 mA, 200 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+20 dBm Max 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the envi ronmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
• All speclflcallons apply when operated at + 15 VDC. with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3,624 ,536. 

S-Parameters: For tYPical S·Parameter data . see page 97 

Ordering Information 

Model No. 
AM-143 
AMC-143 

Delivery IS from stock 

Part No. 
8979 
8974 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 89 
186 

Typical Performance 
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MODELS 
AM-/ AMC-145 

HIGH PERFORMANCE AMPLIFIER 
10-1000 MHz GAIN: 11 dB 

2.5 dB Typical Midband Noise Figure 
+ 19 dBm Typical Midband Output Power 
+ 37 dBm Typical Midband Thi rd Order 
Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 300 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

10-1 000 MHz 
100-1 000 MHz 

Noise Figure 
10-1000 MHz 
10-500 MHz 

Reverse Transmission 

VSWR 
10-1000 MHz 
10-500 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to + 5 dBm) 

Second Order 
Third Order 

10-1000 MHz 
10.7 ±0.6 dB 

± 1.0 dB 
+ 1.0, - 0.8 dB 

+ 14 dBm Min 
+ 17 dBm Min 

5.5 dB Max 
4.0 dB Max 

- 11 dB Max 
-13.5 dB Typ 

3:1 Max 
2:1 Max 

+38 dBm Min 
+26 dBm Min 

Bias Power + 15 VDC @60 mA Max 
(50mA, 750 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+10 dBm 
Package Type Pin (T0-8-1) 

Connecotrized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meetthe environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

• All speCifications apply when operated at + 15 VDC. with 50 ohm source and load Impedance. 

This product contains elements protected by United States Patent Number 3,624,536. 

Heat Sinking: Operallon at case temperature above 95"(; IS not recommended Heat sinking 
adequate to diSSipate 0.8 W Must be prOVided in use 

S-Parameters: For typical S·Parameter data, see page 97 

Ordering Information 

Model No. 
AM-145 
AMC-145 

Oellvery IS from stock 

Part No. 
8379 
8374 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$115 
21 2 

Typical Performance 
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MODELS 
AM-/ AMC-146 

HIGH PERFORMANCE AMPLIFIER 
10-500 MHz GAIN: 21 dB 

4 dB Typical Midband Noise Figure 
+ 38 dBm Typical Midband Third Order 
Intercept 
+ 24 dBm Typical Midband 1 dB 
Compression 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

10-500 MHz 
10-300 MHz 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to + 10 dBm) 

Second Order 
Third Order 

10-500 MHz 
21 ±0.7 dB 

± 1 dB 
+ 0.8, - 1.2 dB 

+ 20.0 dBm Min 

7 dB Max 
5.5 dB Max 

-30 dB Max 
-35 dB Typ 

2:1 Max 

+40 dBm Min 
+30 dBm Min 

Bias Power + 15 VDC @ 140 mA Max 
(130 mA, 2W Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm Max 

Package Type Flatpack (FP-9) 
Connectorized (C-25) 

(See pages 475 and 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

Pin Configuration IN, P6; OUT, P1 ; VDC, P5, P10 

'AII speclftcatlons appty when operated at + 15 VDC with 50 ohm source and load Impedance 
This product contains elements protected by United States Patent Number 3,624,536. 

Heat Sinking : Operation at case temperature above 95"C IS not recommended Heat sinking 
adequate to diSSipate 2 W Must be provided In use 

S-Parameters : For tYPical S-Parameter data , see page 97 

Ordering Information 

Model No. 
AM-146 
AMC-146 

Delivery IS Irom stock 

Part No. 
8139 
8134 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$185 
282 

Typical Performance 
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MODELS 
AM-/ AMC-14 7 

HIGH PERFORMANCE AMPLIFIER 
5-500 MHz GAIN: 17 dB -

2 dB Typical Midband Noise Figure 
+ 20 dBm Typical Midband Output Power 
+ 38 dBm Typical Midband Third Order 
Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

5-500 MHz 
5-300 MHz 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to + 5 dBm) 

Second Order 
Third Order 

5-500MHz 
17 +0.6dB 

+ 1.0 dB 
- 1.2, +.5dB 

+ 19 dBm Min 

4.5 dB Max 
3.5 dB Max 

-16dB Max 
-20 dB Typ 

2.0:1 Max 

+38 dBm Min 
+28 dBm Min 

Bias Power + 15 VDC@60mAMax 
(50mA, 750mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements onable 1 B, page 497 of the Adams-Russell catalog . 
• Al l specificalions apply when operated al + 15 VDC, with 50 ohm source and load Impedance. 

This product contains elements protected by United States Patent Number 3,624,536. 

Heat Sinking : Operalion at case temperalure above 95"C is not recommended. Heat sinking 
adequate to dissipale 0.75 W. Must be provided in use. 

S-Parameters: For typical S-Parameter data, see page 97. 

Ordering Information 

Model No. 
AM-147 
AMC-147 

Dehvery is from stock 

Part No. 
8739 
8734 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 94 
191 

Typical Performance 
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MODEL AM-148 CASCADABLE THIN FILM 
AMPLIFIER 5-500 MHz GAIN: 14 dB 

3.5 dB Typical Midband Noise Figure 
1.2 Typical Midband VSWR 
+ 16 dBm Typical Midband Third Order 
Intercept 

Guaranteed Specifications* 
(From -55°C to +85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

5-500 MHz 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to -5 dBm) 

Second Order 
Third Order 

5-500 MHz 
13.7 ± 0.5dB 

± 1 dB 
± 0.8 dB 

+ 1.5 dBm Min 

4.5dB Max 
-1 5dB Max 
-1 9 dB Typ 

2:1 Max 

+20 dBm Min 
+14 dBm Min 

Bias Power + 15VDC@16mAMax 
(13 mA, 200 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 Ohms Nominal 

+20 dBm 
Pin (T0-8-1) 

(See page 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

'AII specifications apply when operated at + 15 VDC. with 50 ohm source and load 
Impedance 

S-Parameters: For typical S·Parameter data. see page 97 

Ordering Information 

Model No. Part No. Connectors 
AM-148 8749 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$61 

Typical Performance 
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I 

MODEL AM-149 CASCADABLE THIN FILM 
I 

AMPLIFIER 5-500 MHz GAIN: 15 dB 

5 dB Midband Noise Figure 
+ 16 dBm Midband Output Power 
+ 30 dBm Typical Third Order Intercept 

Guaranteed Specifications· 
(From -55°C to +85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

5-500 MHz 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to + 5 dBm) 

Second Order 
Third Order 

5-500 MHz 
15.25 + 0.5 dB 

+1dB 
+ 0.8 dB 

+ 14.5 dBm Min 

6.5 dB Max 
-15 dB Max 
-19 dB Typ 

2:1 Max 

+35 dBm Min 
+28 dBm Min 

Bias Power + 15VDC@49mAMax 
(47mA, 700mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 Ohms Nominal 

+20dBm 
Pin (T0-8-1) 

(See page 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
• All specifications apply when operated at + 15 VDC, with 50 ohm source and load Impedance. 

Heat Sinking : Operation at case temperature above 950C is not recommended. Heat sinking 
adequate to dissipate 0.7 W. Must be provided in use. 

S-Parameters : For typical S-Parameter data, see page 97. 

Ordering Information 

Model No. Part No. Connectors 
AM-149 8989 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$76 

Typical Performance 
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MODELS 
AM-! AMC-151 

CASCADABLE THIN FILM 
AMPLIFIER 5-500 MHz GAIN: 12 dB 

5 dB Typical Midband Noise Figure 
+ 38 dBm Typical Midband Third Order 
Intercept 
+ 21 dBm Typical Midband 1 dB 
Compression 

Guaranteed Specifications * 
(From -55°C to +85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

5-500 MHz 
10-500 MHz 

Noise Figure 
5-500 MHz 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to + 10 dBm) 

Second Order 
Third Order 

5-500 MHz 
12 ±0.5 dB 

± 1 dB 
±0.8 dB 

+ 19 dBm Min 
+20 dBm Min 

7 dB Max 
-13dB Max 
-16dBTyp 

2:1 Max 

+48 dBm Min 
+34 dBm Min 

Bias Power +15 VDC @ 100 mA Max 
(85mA,1275mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+20 dBm 
Package Type Pi n (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
"All specifications apply when operaled at + 15 VDC. with 50 ohm source and Impedance 

Heat Sinking: Operation al case temperature above 95"C IS not recommended Heal sinking 
adequale 10 diSSipate 13 W Must be provided In use 

Ordering Information 

Model No. 
AM-151 
AMC-151 

Delivery IS from stock 

Part No. 
9059 
9054 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 76 
173 

Typical Performance 
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MODEL AM-153 LOW NOISE AMPLIFIER 
300-1800 MHz GAIN: 12 dB 

1.9 dB Typical Midband Noise Figure 
+ 7.5 dBm Typical Midband Output Power 
+ 19 dBm Typical Midband Third Order 
Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain (+2S0C) @ 600 MHz 
Frequency Response 

300 - 1800 MHz 

12.4 ±0.5 dB 

±1.2 dB Max 

Gain Variation with Temperature +0.5, - 0.7 dB Max 

Output Power (1 dB Compression) 
Noise Figure 

300-1500 MHz 
1500-1800 MHz 

Reverse Transmission 

VSWR 
Output 

Input 

300-400 MHz 
400-1500 MHz 
1500-1800 MHz 
300-1500 MHz 
1500-1800 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to - S dBm) 

Second Order 
Third Order 

300-1000 MHz 
1000-1800 MHz 

+6 dB Min 

3.0 dB 
3.5 dB 

- 12 dB Max 
- 14 dB Typ 

3.5:1 
3.0:1 
2.5:1 
2.5:1 
3.3:1 

+22 dBm Min 

+ 17 dBm Min 
+ 15 dBm Min 

Bias Power + 15VDC@15mAMax 
(13 mA, 200 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 ohms Nominal 

+ 10 dBm 
Package Type Pin (T0-8-1) 

(See page 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All specifications apply when operated at + 15 VDC, with 50 ohm source and load Impedance. 

This product contains elements protected by United States Patent Number 3,624,536. 

Ordering Information 

Model No. Part No. Connectors 
AM-153 9319 Pin 

Delivery is from stock. 

Unit Price 
(S-9 Units) 

$125 

Typical Performance 
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MODELS 
AM-! AMC-154 

LOW NOISE AMPLIFIER 
20-1000 MHz GAIN: 9.5 dB 

2 dB Typical Midband Noise Figure 
+ 8 dBm Typical Midband Output Power 
+ 20 dBm Typical Midband Third Order 
Intercept 

Guaranteed Specifications * 
(From - 55°C to + 05°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 300 MHz 
Frequency Response 

20-1000 MHz 
9.5 ± 1.0 dB 

± 1.0 dB Max 
Gain Variation with Temperature +0.5, -1 dB Max 
Output Power (1 dB Compression) 
Noise Figure 

20-500 MHz 
500-1000 MHz 

Reverse Transmission 

VSWR 
20-500 MHz 
500-1000 MHz 

Input 
2:1 

2.5:1 
Intermodulation Intercept Point (for 
two-tone output power up to -10 dBm) 

Second Order 
Third Order 

+4 dB Min 

3.0 dB Max 
3.8 dB Max 

-10 dB Max 
-14 dB Typ 

Output 
2.5:1 Max 
3.0:1 Max 

+22 dBm Min 
+ 18 dBm Min 

Bias Power + 15VDC@15mAMax 
(13 mA, 200 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm 

Package Type Pin (T0-8-1) 
Connectorized (C-6) 

(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All speclflcallons apply when operated at + 15 VDC. with 50 ohm source and load Impedance 

This product contains etements protected by United States Patent Number 3,624,536. 

S-Parameters : For typlcat S·Parameter data, see page 98 

Ordering Information 

Model No. 
AM-154 
AMC-154 

Delivery IS from stock. 

Part No. 
6209 
6204 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 95 
192 

Typical Performance 

GAIN 
11 

J -Ssoc 
--"1 ----- -.8S':C- -

~ I--~" .':Jsoc -I .... 

7 
v ....... I I 
S 10 20 50 100 300 500 700 eoo 1100 1300 

VSWR 

I~ll tEljd~4H1 
5 10 20 so 100 300 500 700 eoo 1100 1300 

NOISE FIGURE 

rI Q-J H~:e 
S 10 20 50 100 300 500 700 eoo 1100 1300 

INTERMODULATION INTERCEPT - " ~ 
1a:30 35 a: 

~~ 2S 30 ~ 
~~20 25! 

~ 15 20 
5 10 20 50 100 300 500 700 eoo 1100 1300 

rnIli 11111 
8 S 10 20 50 100 300 SOO 700 eoo 1100 1300 

FREOUENCY MHz 

ANZAC _____ l\4ake the Connection ... Adams!i Russell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 

54 



MODELS 
AM-/ AMC-155 

HIGH DYNAMIC RANGE 
AMPLIFIER 300-1000 MHz GAIN:12.5 dB 

2.5 dB Typical Midband Noise Figure 
+ 21 dBm Typical Midband Output Power 
+ 37 dBm Typical Midband Third Order 
Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 600 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

300-700 MHz 
300-1000 MHz 

Reverse Transmission 

VSWR Input 
2.0:1 

Intermodulation Intercept Point (for 
two-tone output power up to + 5 dBm) 

Second Order 
Third Order 

300-1000 MHz 
12.25 ± 1.0 dB 

+0.5 dB Max 
±0.7 dB Max 
+18 dBm Min 

4.0dB Max 
5.5 dB Max 

-10dB Max 
- 14 dB Typ 

Output 
3.0:1 Max 

+40 dBm Min 
+27 dBm Min 

Bias Power + 15VDC@60mAMax 
(50 mA, 750 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+10dBm 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meetthe environmental and screening 
requ irements of Table 1 B, page 497 of the Adams-Russell catalog . 

·AII specifications apply when operated at + 15 VDC, with 50 ohm source and load impedance 

This product contains elements protected by United States Patent Number 3, 624 ,536. 

Heat Sinking : Operalion at case temperature above 95"C is not recommended. Heat sinking 
adequate to dissipale 0.90 W. Must be provided in use. 

S-Parameters: For typical S·Parameter data. see page 98. 

Ordering Information 

Model No. 
AM-155 
AMC-155 

Delivery IS from slock 

Part No. 
6219 
6214 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$133 
230 

Typical Performance 
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MODELS 
AM-/ AMC-156 

LOW NOISE ISOLATION 
AMPLIFIER 10-500 MHz GAIN: 12.5 dB 

35 dB Typical Reverse Isolation 
2 dB Typical Noise Figure 
1 .2: 1 Typical VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 

10-500 MHz 
12.5 ±0.5 dB 
±0.5dB Max 

Gain Variation with Temperature + 0.75 , -1 .0 dB Max 
Output Power (1 dB Compression) 

10-100 
100-500 

Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to -10 dBm) 

Second Order 
Third Order 

+3 dBm Min 
o dBm Min 

4.0dB Max 
- 25dBMax 
-35 dB Typ 

1.5:1 Max 

+ 17 dBm Min 
+ 12 dBm Min 

Bias Power + 15VDC @20 mAMax 
(15 mA, 225 mW Typical) 

Operating Characteristics 
Impedance 50 Ohms Nominal 
Maximum Rating 

RF Input + 10 dBm 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements ofTable 1 B, page 497 of the Adams-Russell catalog . 

• All specifications apply when operated at + 15 VDC. with 50 ohm source and load Impedance. 

This product contains elements protected by United States Patent Number 3.426.298. 

Ordering Information 

Model No. 
AM-156 
AMC-156 

Delivery IS from stock 

Part No. 
6229 
6224 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 89 
186 

Typical Performance 
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MODELS 
AM-/AMC-157 

HIGH PERFORMANCE ISOLATION 
AMPLIFIER 20-500 MHz GAIN: 12.5 dB 

35 dB Typical Reverse Isolation 
+ 42 dBm Typical Third Order 
Intercept 
+ 24 dBm Typical 1 dB Compression 
1 .2: 1 Typical VSWR 

Guaranteed Specifications * 
(From - 5SOC to + Osoc Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 50 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
20-30 MHz 
30-500 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to + 5 dBm) 

Second Order 
Third Order 

20-500 MHz 
12.5 ± O.S dB 

± 0.5 dB Max 
±1.0dB Max 

+21 dBm Min 
7.5 dB Max 

-22 dB Max 
-30 dB Typ 

2.0:1 Max 
1.5:1 Max 

+40 dBm Min 
+ 30 dBm Min 

Bias Power + 15VDC@ 90 mA Max 
(SO mA, 1 .2W Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 13 dBm 
Package Type Pin (TO-S-1) 

Connectorized (C-6) 
(See pages 472 and 4S1 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

• All speclhcatlons apply when operated at + 15 VDC. with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3,426,298. 

Heat Sinking: Operalion at case temperatures above 95"C IS not recommended. Heat 
sinking adequate to diSSipate 1.2 W must be proVided In use 

Ordering Information 

Model No. 
AM-157 
AMC-157 

Delivery IS from stock 

Part No. 
6239 
6234 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$103 
200 

Typical Performance 
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MODEL AM-160 LOW NOISE AMPLIFIER 
100-600 MHz GAIN: 28 dB 

1.6 Typical Midband Noise Figure 
+ 19 dBm Typical 1 dB Compression Point 
+ 30 dBm Typical Third Order Intercept 
Point 

Guaranteed Specifications * 
(From - 55°C to + 05°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 250 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
100-600 MHz 
100-400 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to +5 dBm) 

Second Order 
Third Order 

100-600 MHz 
28.2 ± 1 dB 

± 1.25 dB Max 
± 1 dB Max 

+ 16 dBm Min 
3.0 dB Max 

-32 dB Max 
-38 dB Typ 

2.5:1 Max 
2:1 Max 

+36 dBm Min 
+27 dBm Min 

Bias Power + 15 VDC @ 75 mA Max 
(70 mA, 1050 mW Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+10dBm 

Package Type Flatpack (FP-9) 
(See pages 475 for physical dimensions.) 

Environmental 
These units are designed to meetthe environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN , P6; OUT, P1; VDC, P5, P10 

• All specifications apply when operated at + 15 VDC. with 50 ohm scurce and load Impedance 

This product contains elements protected by United States Patent Number 3.624.536. 

Heat Sinking: Operation at case temperature above 95"C IS not recommended Heat sinking 
adequate to diSSipate 12 W. Must be provided In use. 

S·Parameters: For tYPical S·Parameter data . see page 98 

Ordering Information 

Model No. Part No. Connectors 
AM-160 6189 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$170 

Typical Performance 
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MODELS 
AM-/ AMC-162 

LOW NOISE AMPLIFIER 
10-100 MHz GAIN: 12.5 dB 

Low Noise Figure 
1,1 dB Typical @ 50 MHz 
High Output Power -
+ 15 dBm Typical @ 50 MHz 
+ 32 dBm Typical 3rd Order Intercept 
@ 50 MHz 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @50 MHz 
Frequency Response 
Gain Variation 
with Temperature 
Output Power 
(1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

10-1 00 MHz 
12.5 ± 0.5 dB 
±0.6 dB Max 
±0.6 dB Max 

+ 13 dBm Min 

1.6 dB Max 
-14dBMax 
- 15 dB Typ 

2.0:1 Max 

+40 dBm Min 
+26 dBm Min 

Bias Power + 15 VDC @1 5 mA Max 
(11 mA, 165 mW Typ) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+10 dBm 
Package Type Pin (T0 -8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These u nits are designed to meet the environmental and screening 
requirements ofT able 1 B, page 497 of the Adams-Russell catalog. 
°AII specifications apply when operated at + 15 VDC, with 50 ohm source and load Impedance 
This product contains elements protected by U.S. Patent Number 3,891 ,934 . 
S·Parameters: For tYPical S·Parameter data, see page 98 

Ordering Information 

Model Noo 
AM-162 
AMC-162 

Delivery IS from stock 

Part No, 
9589 
9584 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$103 
200 

Typical Performance 
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MODEL 
AMS-162 

SURFACE MOUNT LOW NOISE 
AMPLIFIER 10 - 100 MHz GAIN: 12.5 dB 

Fully Hermetic Package 
Low Noise Figure -
1.1 dB Typical at 50 MHz 
High Output Power-
+15 dBm Typical at 50 MHz 
+32 dBm Typical 3rd Order Intercept 
at 50 MHz 

Guaranteed Specifications* 
(From -55°C to +85°C Case Temp) 

Frequency Range 

Gain (+25DC) @ 60 MHz 

Frequency Response 

Gain Variation with Temperature 

Output Power 
(1 dB Compression) 

Noise Figure 

Reverse Transmission 

VSWR 

Intermodulation Intercept Point 
(for two-tone output power up to 0 dBm) 

Second Order 
Third Order 

10 - 100 MHz 

12.5 ±0.5 dB 

±0.6 dB Max 

±0.6 dB Max 

+ 13 dBm Max 

1.6 dB Max 

- 14 dB Max 
- 15 dB Typ 

2.0:1 Max 

+ 40 dBm Min 
+ 26 dBm Min 

Bias Power + 15 VDC @ 15 mA Max 
(11 mA, 165 mW Typ) 

Operating Characteristics 
IF Impedance 

Maximum Rating 
RF Input 

50 Ohms Nominal 

+10 dBm 

Package Type Pin (SF-1) 

(See page 490 for physical d imensions.) 

Environmental 
These units are designed to meet the environmental and screening 

requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN , P3; OUT, P1 ; VDC, P2 

'AII specifications apply when operated at + 15 VDC. with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3,891 ,934. 

S·Parameters: For tYPical S-Parameter data, see page 98. 

Ordering Information 

Model No. Connector 

AMS-162 PIN 

Unit Price 
(5-9 Units) 

$113 

Typical Performance 

14 GAIN 

-55"C r--.,., 
13 - ,- - -- rr-
~- ;If 

12 

I +85"C +25"C 

I I I 11 
5 10 20 30 40 50 75 100 125 

VSWR 
2,2 

\ 
2.0 

~ 
~ 

1.8 

1.4 
r--

5 10 20 30 40 50 

I 
OUT~~"" 

.... - f---" -INPUT 

75 100 125 

i JBlll1l"J 
(5 
z 

40 

5 10 20 30 40 50 75 100 125 

(1,:,.1 
SECOND ORDER 

20 '--'--..I...-..J........l.---'-_..I...-.....JL...-......J 

5 10 20 30 40 50 75 100 125 

5 10 20 30 40 50 75 100 125 

FREQUENCY (MHz) 

ANZAC _ ___ l\4ake the Connection ... Adams~ Russell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

Fur TN hni, al Informalion, Call (617) 273-3311 

60 

For Ordering Information, Call (617) 271-3333 



MODELS 
AM-/ AMC-171 

CASCADABLE THIN FILM 
AMPLIFIER 5-500 MHz GAIN: 15 dB 

2.3 dB Typical Midband Noise Figure 
1.2: 1 Typical Midband Output VSWR 

Guaranteed Specifications· 
(From -55°C to +85°C Case Temp) 

Frequency Range 5-500 MHz 
Gain ( + 25°C) @ 250 MHz 15.2 ± 0.7 dB 
Frequency Response ± 1.0 dB 
Gain Variation with Temperature ± 1.0 dB 

Noise Figure 3.0 dB Max Typical Performance 
~~~~~------------------------~~~~ 

Output Power (1 dB Compression) - 3 dBm Min 

Reverse Transmission -17 dB Max 

VSWR 
Input 
Output 

Intermodulation Intercept Point (for 
two-tone output power up to -10 dBm) 

Second Order 
Third Order 

-20 dB Typ 

2.0:1 Max 
1.5:1 Max 

+ 11.5 dBm Min 
+8.5 dBm Min 

Bias Power + 15VDC@12.5mAMax 
(11 mA, 180mWTypical) 

Operati ng Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+10dBm 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

• All specifications apply when operated at + 15 VDC, with 50 ohm source and load Impedance. 

S-Parameters: For typical S-Parameter data. see page 98. 

Ordering Information 

Model No. 
AM-171 
AMC-171 

Det,very IS from stock. 

Part No. 
6249 
6244 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 76 
173 

3 5 10 20 50 100 200 300 400 500 600 

3 5 10 20 50 100 200 300 400 500 600 

NOISE FIGURE r'l ~ 2.5 

2 
LL 2.0 
ll! 
g 1.5 1IIIIltili 
E 16 

! 15 

t: 14 

~ 13 

ffi 12 
~ 
~ I I 

3 5 10 20 50 100 200 300 400 500 600 

INTERMODULATION INTERCEPT 
(,,1,,) - (I , - I!!;. - 2nd ORDER 

I 
I -3rd ORDER 

3 5 10 20 50 100 200 300 400 500 600 

tnrl3TNIIII~ 
o 3 5 10 20 50 100 200 300 400 500 600 

FREQUENCY MHz 
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MODELS 
AM-/ AMC-173 

CASCADABLE THIN FILM 
AMPLIFIER 5-1000 MHz GAIN: 15 dB 

2.4 dB Typical Midband Noise Figure 
1.2:1 Typical Midband Output VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 500 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to -10 dBm) 

Second Order 
Third Order 

5-1000 MHz 
15.1 ±O.? dB 

± 1.0 dB 
± 1.0 dB 

-3 dBm Min 
3.3 dB Max 

-17 dB Max 
-20 dB Typ 

2.0:1 Max 

+ 11 .5 dBm Min 
+8.5 dBm Min 

Bias Power + 15VDC@12.5mAMax 
(11 mA. 180mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell catalog . 

• All speclflcalions apply when operated at + 15 VDC. with 50 ohm source and load Impedance 

S-Parameters: For typical S·Parameter data. see page 98 

Ordering Information 

Model No. 
AM-173 
AMC-173 

Delivery IS from stock 

Part No. 
6259 
6254 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 89 
186 

Typical Performance 
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MODELS 
AM-/ AMC-17 4 

CASCADABLE THIN FILM 
AMPLIFIER 5-1000 MHz GAIN: 15 dB 

2.5 dB Typical Midband Noise Figure 
± 0.3 dB Typical Gain Flatness 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 500 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to - 10 dBm) 

Second Order 
Third Order 

5-1000 MHz 
15.2 +0.5 dB 

± 1.0 dB 
± 1.0 dB 

+2 dBm Min 
3.8 dB Max 

-17dBMax 
-20 dB Typ 

2.0:1 Max 

+ 18 dBm Min 
+ 14 dBm Min 

Bias Power + 15 VDC @ 18 mA Max 
(16 mA, 290 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+10dBm 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Envi ronmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1 B, page 497 of the Adams-Russell catalog . 
• All specillcatlons apply when operated at + 15 VDC. with 50 ohm source and load Impedance. 
S-Parameters: For typical S-Parameter data. see page 98. 

Ordering Information 

Model No. 
AM -174 
AMC-174 

Delivery IS from stock. 

Part No. 
6269 
6264 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 89 
186 

Typical Performance 
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MODELS 
AM-/AMC-175 

CASCADABLE THIN FILM 
AMPLIFIER 5-1000 MHz GAIN: 15 dB 

3.0 dB Typical Midband Noise Figure 

+ 8.5 dB Typical 1 dB Compression 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 

Gain ( + 25°C) @ 500 MHz 

Frequency Response 

Gain Variation with Temperature 

Output Power (1 dB Compression) 

Noise Figure 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to - 5 dBm) 

Second Order 
Third Order 

5-1000 MHz 

15.4 ±0.7 dB 

± 1.0 dB 

± 1.0 dB 

+ 7.0 dBm Min 

4.2 dB Max 

- 17 dB Max 
-20 dB Typ 

2.0:1 Max 

+28 dBm Min 
+ 19 dBm Min 

Bias Power + 15 VDC @29 mAMax 
(25 mA, 375 mW Typical) 

Operating Characteristics 

Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm 

Package Type Pin (T0-8-1) 
Connectorized (C-6) 

(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 

requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

• All specifications apply when operaled at + 15 VDC. with 50 ohm source and load Impedance 

Heat Sinking: Operation at case temperatures above 95"C IS not recommended Heal 

sinking adequate to diSSipate 0.375 W musl be provided In use 

S·Parameters : For tYPical S·Parameter data. see page 98 

Ordering Information 

Model No. 
AM-175 
AMC-175 

Delivery IS from stock 

Part No. 
6279 
6274 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 89 
186 

Typical Performance 
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MODELS 
AM-/ AMC-176 

CASCADABLE THIN FILM 
AMPLIFIER 5-1000 MHz GAIN: 13 dB 

4.0 dB Typical Noise Figure 
13.5 dBm Typical Midband 1 dB 
Compression 
1.25: 1 Typical VSWR 

Guaranteed Specifications * 
(From - 55°C to + 8SOC Case Temp) 

Frequency Range 
Gain ( +25°C) @ 500 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

5-1000 MHz 
Noise Figure 

5-1 000 MHz 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

5-1000 MHz 
13,2 ±1 dB 
+1 dB Max 
+1 dB Max 

+ 12 dBm Min 

5,0 dB Max 
-14dB Max 
-17 dB Typ 

1,8:1 Max 

+37 dBm Min 
+25 dBm Min 

Bias Power + 15VDC@43mA Max 
(38 mA, 570 mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions,) 

Environmental 
These units are designed to meet the environmental and screening 
requirements ofTable 1 B, page 497 of the Adams-Russell catalog , 
• All speclflcallons apply when operated at + 15 VDC, with 50 ohm source and load Impedance. 

Heat Sinking : Operation al case temperatu res above 950C is not recommended Heat 
sinking adequate to diSSipate 0.575 W must be provided In use, 

S·Parameters: For tYPical S·Parameter data, see page 98, 

Ordering Information 

Model No. 
AM-176 
AMC-176 

Delivery IS from stock 

Part No. 
6289 
6284 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 98 
195 

Typical Performance 
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MODEL AM-177 CASCADABLE THIN FILM 
AMPLIFIER 10-1000 MHz GAIN: 12 dB 

High 1 dB Compression 
+ 22 dBm Typical 
High 3rd Order Intercept -
+ 38 dBm Typical 
1.2: 1 Typical VSWR 

Guaranteed Specifications * 
(From - SSOC to + 8SOC Case Temp) 

Frequency Range 
Gain ( + 25°C) @500 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

10-1000 MHz 
12.0 +0.5 dB 
+0.5 dB Max 
+0.8 dB Max 
+20 dBm Min 

8.5 dB Max 
-14 dB Max 
-16 dB Typ 

2.0:1 Max 

+42 dBm Min 
+30 dBm Min 

Bias Power + 15 VDC @115 mA Max 
(105mA, 1575mWTyp) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 Ohms Nominal 

+20 dBm 
Pin (T0-8-1) 

(See page 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog . 

• All specifications apply when operated at + t5 VDC. wllh 50 ohm source and load Impedance 
ThiS product contains elements protected by U.S. Patent Number 3.891 .934 . 

Heat Sinking : Operation at case temperature above 95"C IS not recommended Heat sinking 
adequate to diSSipate 1 75 W Must be provided In use 

Ordering Information 

Model No. Part No. Connectors 
AM-177 9469 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$121 

Typical Performance 
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MODELS 
AM-! AMC-178 

CASCADABLE THIN FILM 
AMPLIFIER 10-2000 MHz GAIN: 10 dB 

3.9 dB Typical Midband Noise Figure 
± 0.3 dB Typical Gain Flatness 
+ 17 dBm Typical Third Order Intercept 

Guaranteed Specifications * 
(From -55°C to +85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 1000 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

10-2000 MHz 
Noise Figure 

10-2000 MHz 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to -10 dBm) 

Second Order 
Third Order 

10-2000 MHz 
10 ± 1 dB 

±1 dB Max 
±1 dB Max 

+2 dBm Min 

5.3 dB Max 
-13 dB Max 
-15 dB Typ 

2:1 Max 

+20 dBm Min 
+ 13 dBm Min 

Bias Power + 15 VDC @ 17 mA Max 
(14.5mA,220mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements ofTable 1 B, page 497 of the Adams-Russell catalog . 

• All specifications apply when operated at + 15 VDC. Wllh 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3,426,298. 

S-Parameters: For tYPIcal S-Parameter data. see page 98 

Ordering Information 

Model No. 
AM-178 
AMC-178 

Delivery IS from stock 

Part No. 
6309 
6304 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$107 
204 

Typical Performance 
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MODELS 
AM-/ AMC-179 

CASCADABLE THIN FILM 
AMPLIFIER 10-2000 MHz GAIN: 10 dB 

4.2 dB Typical Midband Noise Figure 
+ 23 dBm Typical Midband Third Order 
Intercept 
+ 8.0 dBm Typical Midband 1 dB 
Compression 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 1000 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to - 5 dBm) 

Second Order 
Third Order 

10-2000 MHz 
10 ± 1 dB 

± 1 dB Max 
± 1 dB Max 

+ 7.0 dBm Min 
6.0 dB Max 

-13 dB Max 
-15dBTyp 

2:1 Max 

+30 dBm Min 
+20 dBm Min 

Bias Power + 15VDC@26mAMax 
(23 rnA, 350 mW Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

• All specifications apply when operated at + 15 VOC. with 50 ohm source and load Impedance 

Ordering Information 

Model No. 
AM-179 
AMC-179 

Delivery IS from stock 

Part No. 
6319 
6314 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 95 
192 

Typical Performance 
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MODELS 
AM-/ AMC-180 

CASCADABLE THIN FILM 
AMPLIFIER 10-2000 MHz GAIN: 10 dB 

+ 14 dBm Typical 1 dB Compression 
5 dB Typical Noise Figure 
1 .4: 1 Typical VSWR 

Guaranteed Specifications * 
(From - 5SOC to + 8SOC Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 1000 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

10-2000 MHz 
Noise Figure 

10-2000 MHz 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

10-2000 MHz 
9.7 + 1 dB 

±1dBMax 
± 1 dB Max 

+ 13 dB Min 

7.0dB Max 
-12dB Max 
-14 dB Typ 

2:1 Max 

+39 dBm Min 
+25 dBm Min 

Bias Power + 15VDC@50mAMax 
(45 mA, 680 mW Typical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+10dBm 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements olTable 1 B, page 497 ofthe Adams-Russell catalog . 

• All speclficallons apply when operaled al + 15 VDG. wllh 50 ohm source and load impedance. 

Heat Sinking : Operation at case temperature above 95"C is not recommended. Heat sinki ng 
adequale to dissipate 0.75 W. Musl be provided in use. 

S-Parameters: For tYPical S-Parameter data, see page 98. 

Ordering Information 

Model No. 
AM -180 
AMC-180 

Delivery IS from Slock 

Part No. 
6329 
6324 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$116 
213 

Typical Performance 
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MODELS 
AM-/AMC-181 

LOW NOISE AMPLIFIER 
10-400 MHz GAIN: 8.5 dB 

1.5 dB Typical Midband Noise Figure 
+ 31 dBm Typical Midband Intercept 
Ideal for Broadband IF Applications 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 100 MHz 

10-400 MHz 
8.5 ±0.5 dB 

Frequency Response + 10. - 0.5 dB Max 
Gain Variation with Temperature 
Output Power (1 dB Compression) 

10-400 MHz 
10-200 MHz 

Noise Figure 
10-400 MHz 
10-200 MHz 

Reverse Transmission 

VSWR 
10-400 MHz 
10-300 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 10-400 MHz 
Second Order 10-200 MHz 
Third Order 10-400 MHz 
Third Order 10-200 MHz 

±0.5dB Max 

+6 dBm Min 
+9 dBm Min 

2.5dB Max 
2.2 dB Max 
-9dBMax 

-11 dB Typ 

2.2:1 Max 
2.0:1 Max 

+25 dBm Min 
+35 dBm Min 
+ 15 dBm Min 
+23 dBm Min 

Bias Power + 15VDC@15mAMax 
(11 mA. 165mWTypical) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell catalog. 
'All specifications apply when operattld at + 15 VDC. with 50 ohm source and load Impedance. 

This product contains elements protected by United States Patent Number 3,891 ,934. 

S-Parameters : For tYPical S-Parameter data , see page 98 

Ordering Information 

Model No. 
AM-181 
AMC-1 81 

Delivery IS from stock 

Part No. 
6339 
6334 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$118 
215 

Typical Performance 
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MODEL AMS-181 SURFACE MOUNT LOW NOISE 
AMPLIFIER 10 - 400 MHz GAIN: 8.5 dB 

Fully Hermetic Package 
1.5 dB Typical Midband Noise Figure 
+31 dBm Typical Midband Intercept 
Ideal for Broadband IF Applications 

Guaranteed Specifications· 
(From -55°C to +85°C Case Temp) 
Frequency Range 
Gain (+25°C) @ 60 MHz 

10 - 400 MHz 

8.5 ±0.5 dB 

Frequency Response + 1.0, - 0.5 dB Max 

Gain Variation with Temperature ±0.5 dB Max Typical Performance 
Output Power (1 dB Compression) 

10-400 MHz 
10-200 MHz 

Noise Figure 
10-400 MHz 
10-200 MHz 

Reverse Transmission 

VSWR 
10-400 MHz 
10-300 MHz 

Intermodulation Intercept Point 
(for two-tone output power up to 0 dBm) 

Second Order (10-400 MHz) 
Second Order (10-200 MHz) 
Third Order (10-400 MHz) 
Third Order (10-200 MHz) 

Bias Power 

+6 dBm Min 
+9 dBm Min 

2.5 dB Max 
2.2 dB Max 

- 9 dB Max 
-11 dB Typ 

2.2:1 Max 
2.0:1 Max 

+25 dBm Min 
+35 dBm Min 
+15 dBm Min 
+23 dBm Min 

+15 VDC @ 15 mA Max 
(11 mA, 165 mW Typ) 

Operating Characteristics 
IF Impedance 
Maximum Rating 

RF Input 

Package Type 

Environmental 

50 Ohms Nominal 

+10 dBm 

Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental requirements 
of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN , P3; OUT, P1 ; VDC, P2 

'All specifications apply when operated at + 15 VDC. with 50 ohm source and load Impedance 
ThiS product contains elements protected by United States Patent Number 3.891 ,934 

S-Parameters : For IYPlcal S·Parameler dala . see page 98 

Ordering Information 

Model No, Connector 
AMS-181 PIN 

Unit Price 
(5-9 Units) 

$126 
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MODELS 
AM-/ AMC-182 

CASCADABLE THIN FILM 
AMPLIFIER 5-1000 MHz GAIN: 28 dB 

High Gain - 28.5 dB Typical 
Low Noise - 2.7 dB Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @300 MHz 
Frequency Response 
Gain Variation 
with Temperature 
Output Power 
(1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

5-1000 MHz 
28.2±1 .0 dB 

± 1.2 dB Max 
± 1.2 dB Max 

+9 dBm Min 

4.5 dB Max 
-32dBMax 
-36 dB Typ 

2.0:1 Max 

+28 dBm Min 
+18dBm Min 

Bias Power + 15 VDC @50 mA Max 
(44mA. 660mWTyp) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 13 dBm 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These u nits are desig ned to meet the envi ronmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell catalog . 
• All specifications apply when operated at + 15 VDC, with 50 ohm source and load Impedance 
This product contains elements protected by U,S. Patent Number 3,891 ,934 . 

Heat Sinking: Operation at case temperature above 95"C IS not recommended Heat sinking 
adequate to diSSipate 08 W Must be provided In use 

Ordering Information 

Model No. 
AM-182 
AMC-182 

Delivery IS from stock 

Part No. 
9389 
9384 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$192 
289 

Typical Performance 
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MODELS 
AM-/AMC-183 

CASCADABLE THIN FILM 
AMPLIFIER 10-1000 MHz GAIN: 28.5 dB 

High Gain - 28 dB Typical 
High Compression - + 15 dBm Typical 

Guaranteed Specifications * 
(From - 55 °C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @700 MHz 
Frequency Response 
Gain Variation 
with Temperature 
Output Power 
(1 dB Compression) 

10-1000 MHz 
28.5 ± 1.0 dB 
± 1.5 dB Max 
±1 .2dB Max 

+ 13 dBm Min 

Noise Figure 10-500 MHz 4.5 dB Max 
10-1000MHz 5.0dBMax 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

-32 dB Max 
- 35 dB Typ 

2.0:1 Max 

+30 dBm Min 
+20 dBm Min 

Bias Power + 15 VDC @80 mA Max 
(72 mA, 1.1W Typ) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+13 dBm 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimension~. ) 

Environmental 
These units are designed to meet the environmental and screening 
requirements ofT able 1 B, page 497 of the Adams-Russell catalog. 

• All speclflcalions apply when operated at + 15 VDC, with 50 ohm source and load Impedance. 
This product contains elements protected by U.S. Patent Number 3,891 ,934. 

Heat Sinking : Operat'on at case temperature above 95"C IS not recommended Heat s,"klng 
adequate to diSSipate 1 25 W Must be provided in use 

S-Parameters: For typical S·Parameter data. see page 99 

Ordering Information 

Model No. 
AM-183 
AMC-183 

Delivery IS from stock 

Part No. 
9269 
9264 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$185 
282 

Typical Performance 
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MODELS 
AM-/ AMC-184 

CASCADABLE THIN FILM 
AMPLIFIER 10-2000 MHz GAIN: 20 dB 

High Gain, 20 dB 
Low Power, 60 rnA Max 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @1000 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

10-2000 MHz 
20 ± 1.0 dB Max 

± 1.5 dB Max 
± 1.5 dB Max 
+ 10 dBm Min 

6.0 dB Max 
-27dB Max 
-30 dB Typ 

2.0:1 Max 

+30 dBm Min 
+20 dBm Min 

Bias Power + 15 VDC @ 60 mA Max 
(52 mA, 780 mW Typ) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 13 dBm Max 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

• All specIfications apply when operated at + 15 VDC. with 50 ohm source and load Impedance 

Heat Sinking : Operation at case temperature above 95"C IS not recommended Heat sinking 
adequate to diSSipate 1 W Must be provided In use. 

S·Parameters: For tYPical S·Parameler data. see page 99 

Ordering Information 

Model No. 
AM-184 
AMC-184 

Delivery IS lrom stock 

Part No. 
9079 
9074 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$174 
271 

Typical Performance 
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CASCADABLE THIN FILM MODEL AM-185 
AMPLIFIER 10-2000 MHz GAIN: 19 dB 

High Gain , 19 dB 
High Power, + 15 dBm Typical 
High 3rd Order Intercept Point, 
+ 28 dBm Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @1000 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Th ird Order 

10-2000 MHz 

19 ±1 .0dB Max 
± 1.5 d B Max 
±2.0 d B Max 
+ 13 dBm Min 

6.8 d B Max 
-26 dB Max 
-29 d B Typ 

2.0:1 Max 

+33 dBm Min 
+22 dBm Min 

Bias Power + 15 VDC @ 90 mA Max 
(76mA, 1.14 W Typ) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

Package Type 

Environmental 

50 Ohms Nominal 

+ 13 dBm Max 

Pin (T0-8-1) 
(See page 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

• All speclflcallons apply when operated at + 15 VDC. with 50 ohm source and toad Impedance 

Heat Sinking : Operation at case temperature above 950C IS nol recommended Heat sinking 
adequate to dlsslpale 1.5 W Musl be proVided In use 

S-Parameters: For typical S·Parameler dala. see page 99 

Ordering Information 

Model No. Part No. Connectors 
AM-185 8919 Pin 

DelIVery IS from stock 

Unit Price 
(5-9 Units) 

$201 

Typical Performance 
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MODEL AM-188 HIGH REVERSE ISOLATION 
AMPLIFIER 10-1200 MHz GAIN: 13 dB 

26 dB Typical Reverse Isolation 
+ 18 dBm Typical 1 dB Compression 
1.2: 1 Typical VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @500 MHz 
Frequency Response 

10-1200 MHz 
12.8 + 0.5 dB 

± 1.0 dB Max 
Gain Variation 
with Temperature 

+ 0.5, -1 .0 dB Max 

Output Power 
(1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

Bias Power 

+ 16.0 dBm Min 

8.0 dB Max 
- 24dBMax 
- 26 dB Typ 

2.0:1 Max 

+ 40 dBm Min 
+ 26 dBm Min 

+ 15 VDC @150mA Max 
(130 mA,1950 mW Typ) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 
Package Type 

Environmental 

50 Ohms Nominal 

+ 10 dBm 
Pin (TO-8-1) 

(See page 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

• All specl flcallons apply when operaled al + 15 VDC. Wllh 50 ohm source and load Impedance 
This product conlains elements prolected by U.S. Palen I Number 3,891 ,934 . 

Heat Sinking : Operallon al case lemperalu re above 95"C IS not recommended . Heal sinking 
adequale 10 disslpale 2 W MuSI be provided In use 

Ordering Information 

Model No. Part No. Connectors 
AM-188 9039 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$138 

Typical Performance 
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MODEL AM-191 LOW NOISE AMPLIFIER 
100-600 MHz GAIN: 23.5 dB 

2.5 dB Typical Midband Noise Figure 
+ 23 dBm Typical 1 dB Compression Point 
+ 32 dBm Typical 3rd Order Intercept Point 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @ 250 MHz 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 100-600 MHz 
200-500 MHz 

Intermodulation Intercept Point (for 
two·tone output power up to + 10 dBm) 

Second Order 
Third Order 

100-600 MHz 
23.5 ±0.5 dB 
±1.0dB Max 
± 1.0dB Max 
+20dSm Min 

4.5dBMax 
-35 dB Max 
-38 dB Typ 

2.5:1 Max 
2.0:1 Max 

+38dSm Min 
+28dSmMin 

Bias Power + 15 VDC@90mAMax 
(77mA, 1155 mWTypical) 

Operating Characteristics 
Impedance 50 Ohms Nominal 
Maximum Rating 

RF Input +10 dSm 

Package Type Flatpack (FP-3) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 S, page 497 of the Adams-Russell catalog. 

Pin Configuration (AM-191) IN, P6; OUT, P1 ; VDC, P5 

• All speclflcauons apply when operaled al + 15 VDC. with 50 ohm source and 
load Impedance 
This producl contams elements protected by United States Paten I Number 3,891,934 and 
3,624,536. 

Heat Sinking: Operallon at case temperature above 95"C IS not recommended. Heat sinking 
adecuate 10 dlsslpale 1.25 W Must be proVided In use. 

S-Paramelers : For tYPical S-Parameter data, see page 99 

Ordering Information 

Model No. Part No. Connectors 
AM-191 6499 Pin 

Delivery IS Irom stock 

Unit Price 
(5-9 Units) 

$196 

Typical Performance 
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MODELS 
AM-/ AMC-21 0 

LOW NOISE 5V AMPLIFIER 
5-500 MHz GAIN: 15 dB 

Low DC Power Requirements -
+ SV @12 mA Typical 
1.8 dB Typical Midband Noise Figure 
+ 6.S dBm Typical Midband Output Power 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 5-500 MHz 

-=.:G=ai.:.-'.-n ..L( +.:....:2=5'-°C=)L.O@~2=5'-=-O-'-'M'-'-H=z ______ -'-15=.2=5'-'±=--0"-'-.5=-d=B Typical Performance 
Frequency Response ± 1.0 dB Max 
Gain Variation ± 1.0 dB Max 
with Temperature 
Output Power 
(1 dB Compression) 
Noise Figure 

Reverse Transmission 

VSWR 

5-250 MHz 
5-500 MHz 
5-250 MHz 
5-500 MHz 

Intermodulation Intercept Point (for 
two-tone output power up to - 5 dBm) 

Second Order 
Third Order 

+3 dBm Min 
o dBm Min 

2.8 dB Max 
3.5 dB Max 

-17 dB Max 
-19 dB Typ 

2.5:1 Max 

+ 18 dBm Min 
+ 12 dBm Min 

Bias Power + 5 VDC @15mA Max 
(12mA,60mWTyp) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm Max 
Package Type Pin (T0-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
'AII specilications apply when operated at +5 VDC. with 50 ohm source and load Impedance 
This product contains elements protected by United States Patent Number 3,624 ,536. 

S·Parameters: For typical S· Parameter data. see page 99 

Ordering Information 

Model No. 
AM-210 
AMC-210 

Delivery IS from stock 

Part No. 
8999 
8994 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 
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MODELS 
AM-/ AMC-211 

CASCADABLE THIN FILM + 5 Vdc 
AMPLIFIER 5-1000 MHz GAIN: 12 dB 

Ultra Low DC Power Requirements, 
55 mW Typical 
3.2 dB Typical Midband Noise Figure 
1.2:1 Typical Midband VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 5-1000 MHz 
Gain ( + 25°C) @500 MHz 12.0 +0.7 dB Max 
Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to -10 dBm) 

Second Order 
Third Order 

+ 1 dB Max 
+ 1 dB Max 
o dBm Min 
4.5 dB Max 

-13dB Max 
-15 dB Typ 

2.0:1 Max 

+ 15 dBm Min 
+ 7 dBm Min 

Bias Power +5VDC@ 12mA Max 
(11 mA,55mWTyp) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm Max 

Package Type Pin (T0-8-1) 
Connectorized (C-6) 

(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

• All specifications apply when operated at + 5 VDC. with 50 ohm source and load Impedance 

S·Parameters : For typical S·Parameter data. see page 99. 

Ordering Information 

Model No. 
AM-211 
AMC-211 

Delivery IS from stock 

Part No. 
6509 
6504 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 85 
182 

Typical Performance 
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MODEL AMS-211 
CASCADABLE SURFACE MOUNT 
AMPLIFIER 5 -1000 MHz GAIN: 12 dB 

Fully Hermetic Package 
Thin Film 
Ultra Low DC Power Requirements, 
+5 Vdc: 55 mW Typical 
3.2 dB Typical Midband Noise Figure 
1.2:1 Typical Midband VSWR 

Guaranteed Specifications* 
(From -55°C to +85°C Case Temp) 
Frequency Range 

Gain (+25°C) @ 60 MHz 

Frequency Response 
Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 

Reverse Transmission 

VSWR 
Intermodulation Intercept Point 
(for two-tone output power up to -10 dBm) 

Second Order 
Third Order 

5 - 1000 MHz 

12.0 ±07 dB 

±1 dB Max 

±1 dB Max 

o dBm Min 

4.5 dB Max 

- 13 dB Max 
-15 dB Typ 

2.0:1 Max 

+15 dBm Min 
+7 dBm Min 

Bias Power +5 VDC @ 12 mA Max 
(11 mA, 55 mW Typ) 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

Package Type 

Environmental 

50 Ohms Nominal 

+10 dBm Max 

Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

Pin Configuration IN , P3 ; OUT, P1 ; VDC, P2 

-All spec,l,calions apply when operaled al +5 VDC. wllh 50 ohm source and load Impedance 

S-Parameters : For tYPical S·Parameler data. see page 99 

Ordering Information 

Model No. Connector 
AMS-211 PIN 

Unit Price 
(5-9 Units) 

$95 

Typical Performance 
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MODELS . 
AM-/ AMC-212 

LOW NOISE + 5 Vdc AMPLIFIER 
100-600 MHz GAIN: 8.0 dB 

Low DC Power Requirements -
35 mW Typical 
1.5 dB Typical Midband Noise Figure 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @300 MHz 
Frequency Response 
Gain Variation 
with Temperature 
Output Power 100-600 MHz 
(1 dB Compression) 100-300 MHz 
Noise Figure 
Reverse Transmission 

VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to -10 dBm) 

100-600 MHz 
8,0 +0,5 dB 

±0,7 dB Max 
±1 ,OdB Max 

-2 dBm Min 
+2 dBm Min 

3,0 dB Max 
-9dBMax 

-11 .5 dB Typ 
20:1 Max 

Second Order 100-600 MHz + 24 dBm Min 
Second Order 100-300 MHz +30 dBm Min 
Third Order 100-600 MHz + 10 dBm Min 
Third Order 100-300 Mf-h + 15 dBm Min 

------~~~~~ 

Bias Power + 5 VDC @8 mA Max 
(7 mA, 35 mWTypical) 

Operati n9 Characteristics 
Impedance 
Maximum Rating 

RF Input 

50 Ohms Nominal 

+ 10 dBm Max 
Package Type Pin (TO-8-1) 

Connectorized (C-6) 
(See pages 472 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements oITable 1 B, page 497 of the Adams-Russell catalog . 

• All specllicaltons apply when operated at + 5 VDC. with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent number 3,891,934. 

S·Parameters : For tYPical S·Parameter data, see page 99. 

Ordering Information 

Model No. 
AM-212 
AMC-212 

Delivery IS from stock 

Part No. 
6519 
6514 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$111 
208 

Typical Performance 
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MODEL AMS-212 
SURFACE MOUNT AMPLIFIER 
100 - 600 MHz GAIN: 8.0 dB 

Fully Hermetic Package 
Low DC Power Requirements, 
+5 Vdc: 35 mW Typical 
1.7 dB Typical Midband Noise Figure 

Guaranteed Specifications· 
(From -55°C to +85°C Case Temp) 
Frequency Range 100 - 600 MHz 

Gain (+2S°C) @ 60 MHz 8.0 ±0.5 dB Typical Performance 
Frequency Response ±0.7 dB Max 

Gain Variation with Temperature 

Output Power 100-600 MHz 
(1 dB Compression) 100-300 MHz 

Noise Figure 

Reverse Transmission 

VSWR 

Intermodulation Intercept Point 
(for two-tone output power up to -10 dBm) 

Second Order 100-600 MHz 
Second Order 100-300 MHz 
Third Order 100-600 MHz 
Th ird Order 100-300 MHz 

±1.0 dB Max 

-2 dBm Min 
+2 dBm Min 

3.0 dB Max 

- 9 dB Max 
- 11.5 dB Typ 

2.0:1 Max 

+24 dBm Min 
+30 dBm Min 
+10 dBm Min 
+15 dBm Min 

Bias Power +5 VDC @ 8 mA Max 
(7 mA, 35 mW Typ) 

Operating Characteristics 
IF Impedance 

Maximum Rating 
RF Input 

Package Type 

Environmental 

50 Ohms Nominal 

+10 dBm Max 

Pin (SF-1) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

Pin Configuration IN , P3; OUT, P1 ; VDC, P2 

'All specifications apply when operaled al +5 VDC. with 50 ohm source and load Impedance 

S-Parameters : For 'YPlcal S·Parameter data. see page 99 

Ordering Information 

Model No. 
AMS-212 

ANZAC 

Connector 
PIN 

Unit Price 
(S-9 Units) 
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MODELS 
AM-/ AMC-250 

BROADBAND GaAs FET AMPLIFIER 
150 MHz-5.2 GHz GAIN:11 dB 

> 2 Decade Bandwidth 
+ 19 dBm Compression Point 
+ 30 dBm Typical Intercept 
Internal Voltage Regulator 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 150 MHz-5.2 GHz 
Gain 150 MHz - 5.2 GHz 

300 MHz - 4.8 GHz 

Frequency Response 150 MHz - 5.2 GHz 
300 MHz - 4.8 GHz 

Gain Variation with Temperature 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 
VSWR 
Intermodulation Intercept Point (for 
two-tone output power up to +5 dBm) 

Second Order 
Third Order 

Bias Voltage 
Bias Current 

Operating Characteristics 
Impedance 
Maximum Rating 

RF Input 

11 dB Min 
12 dB Min 

±1.75 dB Max 
+1.5 dB Max 

+2.0 dB Max 
+ 15 dBm Min 

7.5 dB Max 
-25 dB Max 

2.5:1 Max 

+30 dBm Min 
+25 dBm Min 

+ 7 to +20 VDC 
160 mA Typ 

250 mA Max 

50 Ohms Nominal 

+10dBm 

Package Type Flatpack (FP-18) 
Connectorized (C-4) 

(See pages 477 and 481 for physical dimensions.) 

Envi ronmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

Pin Configuration IN ; P1 , Out; P3 , 
DC IN ; P2 , Case 

Ground. 
-All specifications appfy when operated at +7 to +20 VDC. with 50 ohm source and load 
Impedance 

Ordering Information 

Model No. 
AM-250 
AMC-250 

Delivery IS from stock 

Part No. 
9399 
9394 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 933 
1030 

Typical Performance 

GAIN 
17 

16 
... - - "" 

:2s:t- .. -SS·C 

~...-Ii) 
~ 15 

~ 14 

" 13 
12 

/-"-

0 .1 0.5 

VSWR 

- .- --:wC- ..... ~, 
I '.' I " 

2.5 ,----,---,,----,-----,-----,--.---r-, 

2.0 1-~-___1I-___1---+--+--t+--:;;;;j 

1.0 '-----,J':----,J'-----,J_~-----'---:----'. 
0.1 

NOISE FIGURE 

INTERMODULATION INTERCEPT 
E 40 .. 
~ 35 
0-
w 
~ 30 
w .... 
! 25 

'-'"-

0 .1 

--
0.5 

2nd ORDER ----r-- -
I 

3.d 07DER 

--
-

LEBR"Sfl fiR 
5 0.1 0 .5 1 2 3 4 5 6 

FREQUENCY GHz 

ANZAC ____ Make the Connection. Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fa x (61 7) 273-1921 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 

83 



MODEL AM-260 GaAs MMIC AMPLIFIER CHIP 
2-8 GHz GAIN: 8 dB 

Monolithic Amplifier Chip 
10 dB Gain Block 
On Chip Bias Network 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Gain ( + 25°C) @4 GHz 
Frequency Response 
Gain Variation with Temperature 
VSWR 

Operating Characteristics 

2-8 GHz 
8.0 dB Min 

± 1.5 dB Max 
± 2.0 dB Max 

2.5:1 Max 

Impedance 50 Ohms Nominal 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 
Maximum Rating 

RF Input 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

+ 12 dBm Typ 
6.5 dB Typ 

- 35 dB Typ 

+10 dBm Max 

+30 dBm Typ 
+25 dBm Typ 

Bias Power 
VD1 
VD2 
VG 

+3to +5VDC@35mATyp, 70mAMax 
+3to +5VDC@45mA Typ, 80 mA Max 

-1 to -2VDC @ 10 /:I A Typ, 200 yA Max 
Die Size 

Environmental 

0.058 x 0.048 x 0.01 0 inch 
(1.45 x 1 .20 x 0.25 mm) 

These units are designed to meet or exceed the following : 
Test Notes 
Electrical 100% probing @25 °C 

for selected parameters 
Visual I nspection 100% with reference to 

MIL-STD-883 Method 2010, Condition B. 
Lot Traceability Supplied on request. 

• All speclflcallons apply when operaled al VD 1 ~ VD2 ~ 4 VDC. VG = - 1 5 VDC. Wllh 50 ohm 
source and load Impedance connected to Ie with 0 0007 Inch Au wire bonds 

For mounting and bonding Instructions. see page 85 

Ordering Information 

Model No. Part No. Connector 
AM -260 8950 Chip 
Delivery IS from stock. 

Unit Price 
(1-24 Units) 

$75 

Typical Performance 
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AM-260 Handling, Mounting, Bonding Procedure 

Maximum Ratings 

A. Drain Voltages: + 5 Vdc 

B. Drain Currents: +80 rnA 

C. RF Input Power: +13dBm 

D. Operating Temperature : +125°C 

E. Storage Temperature: -65°C to + 175 °c 

BondPad Dimensions 
Inches (mm) 

0.003 x 0.003 
(0.080 x 0.080) 

0.003 x 0.012 
(0.080 x 0.294) 

Die Size 
Inches (mm) 

0.058 x 0 .048 x 0.010 
(l.47 x l.22 x 0.25) 

Handling Precautions 
Permanent damage to the AM-260 may occur if the follow
ing precautions are not adhered to: 
A. Cieanliness - The AM-260 should be handled in a clean 

environment. DO NOT attempt to clean unit after the 
AM-260 is installed. 

B. Static Sensitivity - All chip handling equipment and 
personnel should be DC grounded. 

c. Transients - Avoid instrument and power supply tran
sients while bias is applied to the AM-260. Use shielded 
signal and bias cables to minimize inductive pick-up. 

Mounting 
The AM-260 is back-metallized with TiPtAu (300/1000/5000A) 
metallization. It can be die-mounted with AuSn eutectic 
preforms or with thermally conductive epoxy. The package 
surface should be clean and flat before attachment. 

Eutectic Die Attach: 
A. A 80/20 gold/tin preform is recommended with a work 

surface temperature of approximately 255°C and a tool 
temperature of 265 DC. When hot 90/10 nitrogenlhydrogen 
gas is applied, tool tip temperature should be approx
imately 290°C. 

B. DO NOT expose the AM-260 to a temperature greater 
than 320°C for more than 20 seconds. No more than 3 
seconds of scrubbing should be required for attachment. 

Epoxy Die Attach: 
A. Preheat assembly to 125-150°C. Apply a minimum 

amount of epoxy and place the AM-260 into position. A 
thin epoxy fillet should be visible around the perimeter 
of the chip. 

B. Cure epoxy per manufacturer's recommended schedule. 
c. Electrically conductive epoxy may be used but is 

not required. 

Wire Bonding 
A. Thermosonic wedge wire bonding of 0.001 diameter pure 

gold wire is recommended with a nominal stage tempera
ture of 150°C and a bonding force of 18 to 22 grams. 
Ultrasonic energy and time should be adjusted to the 
minimum levels required to achieve reliable wirebonds. 

B. Wirebonds should be started on the chip and terminated 
on the package. RF bonds should be as short as possible; 
every ground pad should be bonded to the package. 
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MODEL 
I AM-280 

GaAs L-BAND LOW NOISE 
AMPLIFIER 1.1-1.7 GHz 

Low Noise Amplifier, 1.4 dB Typical 
Monolithic Amplifier Chip 
On Chip Bias Network 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Minimum Gain (@25°C) 

Gain Variation with Temp. 
VSWR 

INPUT 

OUTPUT 

1.1-1.3GHz 
1.3-1.5 GHz 
1.5-1.7 GHz 

1.1-1.5 GHz 
1.5-1.7 GHz 
1.1-1 .7GHz 

1.1-1.7 GHz 
20 dB 
18 dB 
16 dB 

±3 db Max 

2.0:1 
2.3:1 
2.0:1 

Noise Figure 
1.1-1.5 GHz 
1.5-1.7 GHz 

@25°C 
1.7 
2.0 

@ - 54°C 

Output Power for 1 dB Compression 
1.1-1.7GHz 

Operating Characteristics 
Impedance 
Intermodulation Intercept Point 
(for two-tone output power up to 0 dBm) 

Second Order 
Third Order 

1.5 dB Max 
1.8 dB Max 

10.0dBmMin 

50 Ohms Nominal 

+35dBmTyp 
+22dBmTyp 

Bias Power V01 = 2.0-5.0Vdc@ 101 = 20-50mA 
V02 = 2.0-5.0Vdc@ 102 = 20-50mA 

(Set VG 1 and VG2 in the range of OVdc to - 3Vdc to achieve de
sired 101 and 102 bias setting). 

Die Size 0.058 x 0.048 x 0.01 0" 
(1.4 7 x 1.22 x 0.25mm) 

Environmental 
These units are designed to meet or exceed the following : 

Test Notes 
Electrical 100% probing @ 25°C for 

selected parameters. 
Visual Inspection 100% with reference to MIL-STO-883 

Method 2010, Condition B. 
Lot Traceability Supplied on request. 

'AII specilicalions apply when operaled al VOl ~ V02 ~ 3 Vdc and VG1. VG2 sel 
so 101 - 102 ~ 30 mA 

For mounting and bonding Instructions, see page 87 

Ordering Information 

Model No. Part No. Connector 
AM-280 6876 Chip 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$75 

Typical Performance 
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AM-280 Handling, Mounting, Bonding Procedure 

Maxi'mum Ratings 

A. Drain Voltages: +5Vdc 

B. Drain Currents: + 50mA 

C. RF Input Power: + 13dBm 

D. Operating Temperature: + 125°C 

E. Storage Temperature: - 65°C to + 175°C 

BondPad Dimensions 
Inches (mm) 

0.003 x 0.003 
(0.080 x 0.080) 

Die Size 
Inches (mm) 

0.058 x 0.048 x 0.010 
(1.47 x 1.22 x 0.25) 

Handling Precautions 
Permanent damage to the AM-280 may occur if the follow
ing precautions are not adhered to: 

A. Cleanliness - The AM-280 should be handled in a 
clean environment. DO NOT attempt to clean unit after 
the AM-280 is installed. 

B. Static Sensitivity - All chip handling equipment 
and personnel should be DC grounded. 

C. Transients - Avoid instrument and power supply tran
sients while bias is applied to the AM-280. Use shielded 
signal and bias cables to minimize inductive pick-up. 

Mounting 
TheAM-280 is back-metallized with TiPtAu (30011000/5000A) 
metallization. It can be die-mounted with AuSn eutectic 
preforms or with thermally conductive epoxy. The 
package surface should be clean and flat before attach-
ment. 

Eutectic Die Attach: 

A. A 80/20 goldltin preform is recommended with a work 
surface temperature of approximately 255 °C and a tool 
temperature of 265 °C. When hot 90/lO nitrogenlhydrogen 
gas is applied, tool tip temperature should be approxi
mately 290°C. 

B. DO NOT expose the AM-280 to a temperature greater 
than 320°C for more than 20 seconds. No more than 3 
seconds of scrubbing should be required for attachment. 

Epoxy Die Attach: 
A. Preheat assembly to 125-150 °C. Apply a minimum 

amount of epoxy and place the AM-280 into position. A 
thin epoxy fillet should be visible around the perimeter of 
the chip. 

B. Cure epoxy per manufacturer's recommended schedule. 
C. Electrically conductive epoxy may be used but is 

not required. 

Wire Bonding 
A. Thermosonic wedge wire bonding of 0.001 diameter pure 

gold wire is recommended with a nominal stage tempera
ture of 150°C and a bonding force of 18 to 22 grams. 
Ultrasonic energy and time should be adjusted to the 
minimum levels required to achieve reliable wirebonds. 

B. Wirebonds should be started on the chip and terminated 
on the package. RF bonds should be as short as possible; 
every ground pad should be bonded to the package. 
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MODEL 
AM-290 

GaAs WIDEBAND MMIC AMPLIFIER 
0.7 - 5.25 GHz GAIN: 10.0 dB 

Monolith ic Amplifier Chip 
10 dB Minimum Gain 
On Chip Bias Network 

Guaranteed Specifications* 
(From -55°C to +85°C Case Temp) 
Frequency Range 

Gain 

Frequency Response 

Gain Variation with Temperature 

VSWR 

Output Power (1 dB Compression) 

Noise Figure 

Reverse Transmission 

Operating Characteristics 

0.7 - 5.25 GHz 

10 dB Min 

±1 .5 dB Max 

±1.5 dB Max 

2.0:1 Max 

+10 dBm Min 

6 dB Max 

30 dB Min 

Impedance 50 Ohms Nominal 

Maximum Rating 
RF Input 

Intermodulation Intercept Point 
(for two-tone output power up to 0 dBm) 

Second Order 
Th ird Order 

+13 dBm Max 

+35 dBm Typ 
+25 dBm Typ 

Bias Power· VD = 12 to 15 Volts @ 65 mA Max, 
40 mA Typ, using on-chip bias circuitry 

VD = 8 to 15 Volts @ 65 mA Max, 
40 mA Typ via output pad using off-chip bias circuitry 

Bias current adjustable via on-chip resistor network. 

Die Size 0.058 x 0.048 x 0.010 inch 
(1.45 x 1.20 x 0.25 mm) 

Environmental 
These units are designed to meet or exceed the following : 

Test Notes 
Electrical 100% probing @ 25"C 

for selected parameters 
Visual Inspection 100% with reference to 

MIL-STD-883 Method 2010, Condition B. 
Lot Traceability Supplied on request. 

'AII specilications apply when operated at recommended bias. see Application Note on page 
94 lor details 

For bonding and mounting Instructions. see page 89 

Ordering Information 

Model No. Connector 
AM-290 Chip 

Delivery's from stock 

Unit Price 
(1-24 Units) 

$75 

Typical Performance 
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AM-290 Handling, Mounting, Bonding Procedure 

Maximum Ratings 

A. Bias Voltage: +20 V 

B. Bias Current: + 100 rnA 

C. RF Input Power: + 13dBm 

D. Operating Thmperature: + 125°C 

E. Storage Temperature: -65°C to +175°C 

BondPad Dimensions 
Inches (mm) 

0.003 x 0.003 
(0.080 x 0.080) 

0.010 x 0.010 
(0.250 x 0.250) 

Die Size 
Inches (mm) 

0 .058 x 0.048 x 0.010 
(1.47 x 1.22 x 0.25) 

Handling Precautions 
Permanent damage to the AM-290 may occur if the follow
ing precautions are not adhered to: 
A. Cleanliness - The AM-290 should be handled in a clean 

environment. DO NOT attempt to clean unit after the 
AM-290 is installed. 

B. Static Sensitivity - All chip handling equipment and 
personnel should be DC grounded. 

C. Transients ~ Avoid instrument and power supply tran
sients while bias is applied to the AM-290. Use shielded 
signal and bias cables to minimize inductive pick-up. 

Mounting 
The AM-290 is back-metallized with TiPtAu (300/1000/5000A) 
metallization. It can be die-mounted with AuSn eutectic 
preforms or with thermally conductive epoxy. The package 
surface should be clean and flat before attachment. 

Eutectic Die Attach: 
A. A 80/20 gold/tin preform is recommended with a work 

surface temperature of approximately 255°C and a tool 
temperature of 265 DC. When hot 90/10 nitrogenlhydrogen 
gas is applied, tool tip temperature should be approx
imately 290 DC. 

B. DO NOT expose the AM-290 to a temperature greater 
than 320 DC for more than 20 seconds. No more than 3 
seconds of scrubbing should be required for attachment. 

Epoxy Die Attach: 
A. Preheat assembly to 125-150°C. Apply a minimum 

amount of epoxy and place the AM-290 into position. A 
thin epoxy fillet should be visible around the perimeter 
of the chip. 

B. Cure epoxy per manufacturer's recommended schedule. 
C. Electrically conductive epoxy may be used but is 

not required. 

Wire Bonding 
A. Thermosonic wedge wire bonding of 0.001 diameter pure 

gold wire is recommended with a nominal stage tempera
ture of 150 DC and a bonding force of 18 to 22 grams. 
Ultrasonic energy and time should be adjusted to the 
minimum levels required to achieve reliable wirebonds. 

B. Wirebonds should be started on the chip and terminated 
on the package. RF bonds should be as short as possible; 
every ground pad should be bonded to the package. 
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MODEL AM-261 GaAs MMIC AMPLIFIER 
2-6 GHz GAIN: 8 dB 

+ 5 Vdc Operation 
General Purpose 10 dB Gain Block 
Ceramic Package 

Guaranteed Specifications * 
(From - SSOC to + 8SOC Case Temp) 

Frequency Range 

Gain ( + 25°C) @4 GHz 
Frequency Response 
Gain Variation with Temperature 
VSWR 

Operating Characteristics 

2-6 GHz 
8.0 dB Min 

+ 1.5 dB Max 
+2.0 dB Max 

2.5:1 Max 

Impedance 50 Ohms Nominal 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 
Maximum Rating 

RF Input 
Intermodulation Intercept Point (for 
two-tone output power up to 0 dBm) 

Second Order 
Third Order 

Bias Power 

+ 12 dBm Typ 
6.5 dB Typ 

- 35 dB Typ 

+ 10 dBm Max 

+30 dBm Typ 
+25 dBm Typ 

+5VDC@125mAMax 
(80mATyp,400mWTyp) 

Package Type Ceramic (CR-1) 
(See page 489 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

• All specifications apply when operated at + 5 VDe with 50 ohm source and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
AM-261 8939 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$225 

Typical Performance 
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~ MODELS 
AM-281 1282 

GaAs LOW NOISE AMPLIFIER 
1.1-1.7 GHz GAIN: 16 dB 

Low Noise Ampl ifier, 1.5 dB Typical 
Monolith ic Amplifier Chip In 
Miniature Ceramic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Minimum Gain (@25°C) 

Gain Variation with Tem~. 
VSWR 

INPUT 

OUTPUT 

1.1-1.3 GHz 
1.3-1.5 GHz 
1.5-1.7 GHz 

1.1-1.5 GHz 
1.5-1.7 GHz 
1.1-1.7 GHz 

1.1-1.7 GHz 

18 dB 
16 dB 
14 dB 

+3dbMax 

2.0:1 
2.3:1 

2.0:1 
Noise Figure 

1.1-1.5GHz 
1.5-1.7 GHz 

@25°C 
1.9 
2.2 

@85°C 
2.3 
2.7 

@- 54°C 

Output Power for 1 dB Compression 
1.1-1.7 GHz 

Operating Characteristics 
Im~edance 

Intermodulation Intercept Point 
(for two-tone output power up to 0 dBm) 

Second Order 
Third Order 

1.7 dB Max 
2.0 dB Max 

10.0dBm Min 

50 Ohms Nominal 

+35dBmTyp 
+22dBmTl£ 

Bias Power V01 = 2.0-5.0 Vdc @ 101 = 20-50 mA 
V0 2 = 2.0-5.0Vdc@ 102 = 20-50mA 

(Set VG 1 and VG2 in the range of OVdc to - 3Vdc to achieve de
sired 101 and 102 bias settingl. 
Package Type AM-281: Ceramic (CR-3); 

AM-282: Ceramic (CR-2) 
(See pages 490 and 489 for physical dimensions.) 

Environmental 
These u nits are designed to meet the envi ronmental and screeni ng 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

·AII specIfications appty when operated at VOl ~ V02 ~ 3 Vdc and VG1 . VG2 set so 
tOl ~ 102 ~ 30 rnA 

S-Parameters : For typical S·Pararneter data. see page 99 

Ordering Information 

Model No. 
AM-281 
AM-282 
Delivery IS from stock 

Part No. 
6877 
9063 

Connector 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$113 
$ 95 

Typical Performance 
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Pin Configuration 
VGI VG2 

vo, nP1N 
ORIENTATION MARK 

VG2 RFOUl 

VGI AM·2SI GNO 

\/01 GND 
RFIN 

YOII I I t Y02 

RFIN ---I AM·282 t..---.-- RFOUl 

GNO 

Schematic 
VOl VGI VG2 V02 
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MODEL AM-291 
GaAs BROADBAND AMPLIFIER 
0.7 - 5.25 GHz GAIN: 10 dB 

+15 Vdc Operation 
10 dB Minimum Gain 
Monolithic Amplifier Chip in TO-8 

Guaranteed Specifications* 
(From -55°C to +85°C Case Temp) 
Frequency Range 
Gain 

Frequency Response 
Gain Variation with Temperature 

VSWR 
Output Power (1 dB Compression) 

Noise Figure 
Reverse Transmission 

Operating Characteristics 

0.7 - 5.25 GHz 

10 dB Min 

±1 .5 dB Max 

±1.5 dB Max 

2.3:1 Max 

+10 dBm Min 

6 dB Max 

30 dB Min 

Impedance 50 Ohms Nominal 

Maximum Rating 
RF Input + 13 dBm Max 

Intermodulation Intercept Point 
(for two-tone output power up to 0 dBm) 

Second Order +35 dBm Typ 
+25 dBm Typ Third Order 

Bias Power 

Package Type 

Environmental 

+15 VDC @ 65 mA Max 
(30 mA Typ. 600 mW Typ) 

TO-8-1 
(See pages 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requ irements of Table 1 B, page 497 of the Adams-Russell catalog. 

'All specifications appfy when operated at + t 5 VDC. with 50 ohm source and load Impedance 

Ordering Information 

Model No, Connector 
AM-291 PIN 

Unit Price 
(5-9 Units) 

$180 

Typical Performance 
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Pin Configuration 
+15V 

IN--t+--I OUT 
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MODEL 
AM-292 

GaAs BROADBAND AMPLIFIER 
0.7 - 5.25 GHz GAIN: 10 dB 

+15 Vdc Operation 
10 dB Minimum Gain 
Monolithic Amplifier Chip in Flatpack 

Guaranteed Specifications· 
(From -55°C to +85°C Case Temp) 
Frequency Range 
Gain 
Frequency Response 
Gain Variation with Temperature 
VSWR 
Output Power (1 dB Compression) 
Noise Figure 
Reverse Transmission 

Operating Characteristics 

0.7 - 5.25 GHz 

10 dB Min 

±1.5 dB Max 

+1.5 dB Max 

2.3:1 Max 

+10 dBm Min 

6 dB Max 

30 dB Min 

Impedance 50 Ohms Nominal 

Maximum Rating 
RF Input 

Intermodulation Intercept Point 
(for two-tone output power up to 0 dBm) 

Second Order 
Third Order 

+13 dBm Max 

+35 dBm Typ 
+25 dBm Typ 

Bias Power +15 VDC @ 65 mA Max 
(40 mA Typ, 600 mW Typ) 

Package Type 

Environmental 

Flatpack (FP-20) 
(See page 477 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

'All specifications apply when operated at +15 VDC. with 50 ohm source and load Impedance. 
Heat Sinking: Operation at case temperatures above 95'(; is not recommended. Heat 
sinking adequate to diSSipate 0.6 W must be provided in use. 

Ordering Information 

Model No, Connector 
AM-292 PIN 

Unit Price 
(5-9 Units) 

$194 

Typical Performance 
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AM-290 Application, Features, DC Biasing 

Application and Features 
The AM-290 is a two stage, unconditionally stable broad
band GaAs MMIC amplifier ideal for use as a cascadable 
gain block from 0.7 to 5.25 GHz. The schematic is shown 
on page 88 . Although the stages are configured in an RF 
cascade, the first stage acts as a DC current source for 
the second stage. This feature allows both stages to 
share the same bias current. In normal operation, the 
chip is biased from a single positive power supply of 
either +12 or 15V volts with total bias current adjust
able between 30 and 65 rnA. 
DC blocking and source bypass capacitors are not incor
porated on-chip which allows the chip to be employed in 
a variety of circuit configurations. Requirements for ex
ternal capacitors will vary with application. External 
capacitors should be single layer microwave chip 
capacitors with a minimum value of 100 pF (Dielectric 
Laboratories PIN D30BH101K5PX, for example). Source 
bypass and bias line decoupling capacitors should be 
mounted on the same ground plane as the AM-290 chip. 
Th insure good high frequency performance it is essential 
that these capacitors be placed as close as possible to 
the chip to minimize bond wire length and inductance. 
A minimum of four wire bonds per source connection is 
recommended . 

Bias Circuits 
SELF BIAS 
Figure 1 shows the AM-290 in the self-bias configuration . 
Source bypass capacitors C1 and C2 are required at the 
source connections of the chip (Sl and S2). Also shown 
are DC blocking capacitors C3 and C4 at the input and 
the output. The bias voltage can either be from a + 12V 
or + 15V supply, the proper bonding pad for either 
supply should be used. C5 provides additional bias line 
decoupling. 

The bias current for both stages is set by altering the 
gate to source voltage Vgs of the first stage. Since the Vg 
connection of the chip is grounded, Vgs is set by select
ing and bonding to ground one of the on-chip source 
resistances; R1 or R2. Alternatively, off-chip source 
resistors can be employed to realize any desired bias 
setting. 

DUAL BIAS 
Figure 2 shows the AM-290 in the dual bias configura
tion. In this mode, Sl is directly grounded, eliminating 
the need for the source bypass capacitor Cl. The source 
resistances have no connection as the bias current is set 
directly by adjusting the voltage at Vg in the range of 
-0.5V to -2.5V until the desired bias current is 
achieved. 
Like the self bias configuration, a supply voltage of 
+ 12V or + 15V is required and must be connected 
to the proper bonding pad. 

EXTERN AL BIAS 
Figure 3 shows the AM-290 employed in the external 
bias configuration. This mode can be used in applica
tions where the available bias voltage is less than +12V 
and as low as + 7V. The positive voltage bias is brought 
onto the chip via the output bonding pad. Supply line 
decoupling must be done off-chip and C5 is required to 
eliminate any passband resonance caused by the unused 
drain coil. 
Figure 1 shows the bias current being set by the self 
bias method, however, the dual bias method may be 
used as well. 
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SELECTED S-PARAMETER DATA 
AM-101 511 521 512 522 AM-109 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.10 -77.9 3.22 -159.5 0.12 176.3 0.19 90.2 0.5 0.01 36.2 3.47 14 .2 0.13 5.9 0.07 18.8 
10.0 0.08 -73.1 3.22 -172.6 0.13 177.0 0.05 128.5 1.0 0.01 160.9 3.41 5.8 0.14 1.7 0.04 12.2 
20.0 0.06 -64.9 3.21 178.1 0.13 172.9 0.04 151 .6 2.0 0.01 169.6 3.41 0.5 0.14 - 1.7 0.04 4.4 
50.0 0.04 -70.5 3.19 162.6 0.1 3 161.4 0.04 166.4 5.0 0.01 - 153.3 3.40 - 7.4 0.14 - 7.9 0.04 - 5.3 

100.0 0.03 -79 .2 3.14 143.4 0.13 144.6 0.03 164.3 10.0 0.01 - 112.8 3.39 - 17.0 0.14 - 16.6 0.04 -17.1 
200.0 0.02 -74 .3 3.07 106.3 0.14 109.1 0.03 -42.7 20.0 0.03 - 105.2 3.36 - 34 .7 0.13 - 33.8 0.04 -51.6 
300.0 0.05 - 42.3 3.05 69 .5 0.14 76 .8 0.10 -71 .9 40.0 0.07 - 129.1 3.38 - 69.4 0.13 - 67.7 0.08 - 168.4 
400.0 0.08 -59.6 309 31 .2 0.14 44.2 0.12 - 105.3 50.0 0.09 - 145.9 3.42 - 87 .1 0.13 -84.9 0.11 162.0 
500.0 0.10 - 70.7 3.11 -13.9 0.14 8.6 0.17 - 167.6 60.0 0.10 - 163.6 3.45 - 106.4 0.12 - 103.0 0.18 141 .9 

AM-102 511 521 512 522 AM-110 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.05 -153.9 3.05 5.1 0.18 - 179.1 0.11 148.9 0.5 0.11 -114.6 29.74 29.7 0.01 26.8 0.08 70.2 
10.0 0.04 176.5 3.05 -2.0 0.18 - 178.4 0.07 149.3 1.0 0.06 -138.4 30.01 14.3 0.01 13.8 0.04 56.9 
20.0 0.04 144.0 3.02 - 9.9 0.18 176.6 0.05 142.7 2.0 0.04 -158.0 30.03 4.6 0.01 6.4 0.03 42.8 
50.0 0.04 69.7 2.97 - 28.5 0.18 167.4 0.05 106.1 5.0 0.04 172.5 30.04 -5.8 0.01 0.5 0.02 9.9 

100.0 0.08 - 4.8 2.94 -57.7 0.18 153.8 0.06 58.1 10.0 0.04 145.1 29.52 - 16.0 0.01 -3.3 0.02 -3.7 
150.0 0.12 -53.7 2.91 -85.3 0.18 138.8 0.10 19.5 25.0 0.04 91 .6 29.24 - 42.7 0.01 - 12.6 0.03 -31.5 
200.0 0.13 -91 .0 2.90 - 113.6 0.18 123.0 0.15 - 10.8 50.0 0.05 39.6 28.81 - 85.5 0.01 -27.8 0.06 -57.4 
250.0 0.15 - 126.7 2.91 -143.6 0.18 108.7 C.18 -41 .3 75.0 0.05 -31 .0 29.00 -130.5 0.01 -44.0 0.11 -80.4 
300.0 0.20 -47.1 2.99 -176.6 0.18 93.8 0.21 -68.8 100.0 0.08 -152.5 29.00 -178.4 0.01 -61 .8 0.20 -111 .0 

AM-103 511 521 512 522 AM-112 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.13 -73.9 3.24 - 164.5 0.12 -172.7 0.03 148.3 10.0 0.14 37.9 6.80 -1 .0 0.08 -0.8 0.12 101 .8 
10.0 0.07 -64 .3 3.25 - 174.4 0.13 -178.4 0.04 162.1 20.0 0.15 26.5 6.75 -12.2 0.08 -10.1 0.11 88.9 
20.0 0.04 -46.1 3.26 177.7 0.13 175.7 0.04 156.7 50.0 0.17 12.1 6.70 -30.0 0.08 -31 .8 0.15 57.0 
50.0 0.02 -9.1 3.26 164.2 0.13 164.3 0.05 133.9 75.0 0.19 6.7 6.64 -57.9 0.08 -48.5 0.19 36.7 

100.0 0.04 36.4 3.18 147.0 0.13 148.9 0.06 92.7 100.0 0.20 -0.9 6.52 -78.0 0.08 -65.8 0.21 17.4 
200.0 0.09 34 .5 3.15 114.2 0.13 117.1 0.11 25.1 125.0 0.21 -9.0 6.46 -96.1 0.08 -80.7 0.23 - 1.0 
300.0 0.14 12.0 3.09 82 .2 0.1 4 89 .8 0.13 - 22.5 150.0 0.22 - 19.5 6.37 - 115.4 0.08 -96.7 0.22 -18.5 
400.0 0.17 - 7.8 3.05 49.8 0.14 62 .9 0.15 - 68.3 175.0 0.22 - 29.1 6.32 - 134.4 0.08 - 112.7 0.20 -34.3 
500.0 0.18 -1 8.4 3.04 23.5 0.15 36 .9 0.17 - 129.4 200.0 0.21 - 41.4 6.24 -154.1 0.09 - 129.0 0.17 - 48.9 

AM-105 511 521 512 522 AM-113 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.05 -159.0 884 101 0.03 14.3 0.07 130.9 10.0 0.05 -90.1 34.57 -176.6 0.01 6.0 0.13 104.0 
10.0 0.04 139.2 8.92 -2.6 0.03 4.1 0.05 134.9 20.0 0.08 - 101 .1 34.81 167.6 0.01 - 5.4 0.08 101 .9 
20.0 0.03 - 65.6 8.87 - 17.4 0.03 - 5.3 0.05 1384 30.0 0.12 - 106.0 34.47 157.8 0.01 - 10.2 0.06 81.8 
50.0 0.03 - 41.2 8.72 - 50.2 0.03 -24.7 0.05 122.6 40.0 0.17 - 110.0 33.92 147.8 0.01 - 16.2 0.04 53.7 

100.0 0.04 - 52 .9 858 - 102.8 0.03 - 53.3 0.09 71.1 50.0 0.20 - 113.6 33 .57 138.5 0.01 -22.9 0.04 24.8 
150.0 0.06 - 80.0 8.32 - 154.4 0.03 - 80.9 0.15 19.8 60.0 0.23 - 122.2 33.27 130.1 0.01 - 29.4 0.07 1.6 
200.0 0.07 - 117.5 8.16 153.2 0.03 -109 .8 0.22 -26.6 70.0 0.25 -124 .2 32.56 121.7 0.01 -33.8 0.09 -15.2 
250.0 0.08 - 169.2 8.06 99.6 0.03 - 139.0 0.29 - 69.4 85.0 0.30 -129.9 31 .84 109.7 0.01 -41.4 0.12 -32.8 
300.0 0.08 -9 .6 8.13 41 .0 0.03 - 173.0 0.28 - 111 .7 100.0 0.33 -135.8 31 .20 97.8 0.01 -48.4 0.14 -46.7 

AM-107 511 521 512 522 AM-117 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

1.0 0.11 - 6.3 3.59 11 .1 0.15 4.9 0.07 12.7 10.0 0.04 -166.2 2.59 3.7 0.29 4.1 0.04 -172.2 
2.0 0.10 4.7 3.64 5.3 0.15 1.8 0.07 17.1 20.0 0.03 - 151 .6 2.60 -1 .5 0.29 -1 .0 0.04 -170.2 
5.0 0.11 3.2 3.66 - 0.6 0.16 -1 .5 0.08 16.5 50.0 0.03 -133.5 2.61 -9 .6 0.29 - 8.3 0.03 -163.4 

10.0 0.12 1.7 3.66 - 4.9 0.16 -4 .7 0.09 17.4 75.0 0.04 - 128.7 2.60 -15 .2 0.29 -13.4 0.03 -164.6 
20.0 0.12 11 3.63 -11 .7 0.16 - 10.5 0.11 21 .1 100.0 0.06 -124.3 2.59 -20.9 0.29 -18.1 0.05 -167.0 
40.0 0.12 - 1.0 3.53 - 23.8 0.16 - 20.8 0.14 22 .5 125.0 0.08 -124.1 2.59 -26.3 0.29 -22.7 0.06 -168.0 
60.0 0.11 -2.2 3.45 - 34.8 0.16 - 30.7 0.16 21 .3 150.0 0.11 -121 .6 2.60 - 31.4 0.29 -27.5 0.06 -169.3 
80.0 0.1 1 - 2.8 3.35 - 45.6 0.16 - 41 .1 0.19 161 175.0 0.13 - 123.3 2.60 -36.8 0.29 -32.2 0.07 -170.0 

100.0 0.11 - 3.3 3.28 - 56.8 0.16 - 49.8 0.21 9.0 200.0 0.14 -124.6 2.59 -42.2 0.28 -37.0 0.07 - 171 .1 

AM-108 511 521 512 522 AM-123 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.03 143.0 25.53 29.6 0.01 - 142.2 0.04 - 159.8 5.0 0.21 - 69 .6 3.15 - 158.8 0.11 171 .3 0.15 92.8 
10.0 0.02 157.8 26 .01 0.4 0.01 - 168.7 0.04 - 167.0 10.0 0.11 -81 .5 3.17 -172.2 0.11 175.0 0.06 116.1 
20.0 0.02 156.4 25.83 - 27.9 0.01 168.5 0.04 175.7 20.0 0.08 -88.5 3.18 - 178.4 0.12 171 .7 0.04 139.8 
50.0 0.01 171 .5 25.40 -88 .7 0.01 129.4 0.06 138.6 50.0 0.06 -108.4 3.17 162.9 0.13 159.9 0.03 174.7 

100.0 0.03 108.3 25.22 176.6 0.01 73.0 0.11 69.4 100.0 0.05 -122.8 3.14 142.8 0.13 141.4 0.04 - 163.9 
150.0 0.05 - 2.4 24 .35 81 .8 0.01 17.4 0.19 -6.8 200.0 0.05 -141 .8 3.11 104.8 0.13 102.1 0.04 -119.4 
200.0 0.05 - 103.0 22.49 - 14.9 0.01 - 35.6 0.26 -80 .1 300.0 0.07 -155.4 3.09 66.9 0.12 64.9 0.14 - 114.6 
250.0 0.05 28.2 21 .71 -1 12.6 0.01 - 84.4 0.28 - 149.4 400.0 0.15 177.2 3.08 26 .7 0.11 27.3 0.22 - 153.2 
300 .0 0.15 -481 21.30 135.2 0.01 - 141 .2 0.25 129.1 500.0 0.20 151 .3 3.05 - 21 .9 0.09 - 20.9 0.25 83.4 
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SELECTED S-PARAMETER DATA (continued) 
AM·131 511 521 512 522 AM·143 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.23 -71.9 3.15 -1 57.9 0.11 173.2 0.1 5 90.6 5.0 0.20 - 60.7 5.90 - 161.0 0.09 -160.5 0.32 -24.9 
10.0 0.12 -65.2 3.16 - 171.9 0.12 175.7 0.07 105.5 10.0 0.12 - 63.8 6.07 -1 71.8 0.09 -172.6 0.27 -24.9 
20.0 0.08 -55.5 3.17 178.4 0.13 172.0 0.04 124.1 20.0 0.09 -65.3 6.16 -179.8 0.10 178.9 0.26 -17.4 
50.0 0.05 -61.3 3.17 162.9 0.13 160.8 0.02 -178.6 50.0 0.10 - 82.7 6.08 167.5 0.10 166.3 0.25 -28.0 

100.0 0.04 - 78.3 3.15 143.5 0.13 143.9 0.03 -103.7 100.0 0.14 -1 01.0 6.06 153.3 0.10 150.5 0.26 -49 .3 
200.0 0.02 41.9 3.12 106.2 0.13 108.1 0.12 - 83.4 200.0 0.21 -1 30.6 6.00 126.7 0.10 119.8 0.26 -82.3 
300.0 0.10 5.0 3.10 68.8 0.1 3 75.7 0.20 -108.0 300.0 0.23 -1 49.2 6.01 100.9 0.10 93.6 0.24 -104 .5 
4000 015 - 28.7 3.09 29.8 0.14 42.3 0.24 - 144.5 400.0 0.20 -155.5 6.09 70.7 0.10 67.4 0.22 -100.5 
500.0 0.20 -18.6 3.07 -16.4 0.14 5.3 0.27 15.0 500.0 0.22 - 142.9 6.11 36 .8 0.10 43 .3 0.20 -79.8 

AM-132 511 521 512 522 AM·145 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.13 -73.5 3.32 -171.2 0.19 -177.7 0.06 -8.0 10.0 0.03 59.0 3.53 -160.8 0.21 -168.6 0.05 60.4 
10.0 0.07 -58.3 3.31 179.9 0.20 177.7 0.05 -4.1 20.0 0.02 107.8 3.42 -171.3 0.22 -175.4 0.04 94.5 
20.0 0.06 -12.3 3.31 171.0 0.21 170.8 0.05 29.2 50.0 0.03 81 .9 3.43 179.0 0.22 177.3 0.04 83.4 
50 .0 006 24 .2 3.24 152.6 0.23 146.6 0.07 54.3 100.0 0.04 55 .5 3.47 171 .3 0.22 170.1 0.05 61 .5 
75.0 0.07 16.6 3.22 138.1 0.28 124.9 0.09 37.0 200.0 0.07 30.2 3.48 157.2 0.22 157.5 0.08 36.2 

100.0 0.08 8.3 3.17 124.5 0.29 117.5 0.09 32.4 400.0 0.10 -18.6 3.5 131 .8 0.22 134.3 0.11 -1.5 
125.0 0.1 0 -4.0 3.15 110.6 0.21 114.8 0.10 21 .6 600.0 0.14 -64.1 3.54 106.9 0.23 111 .8 0.14 -32.1 
150.0 0.14 -20.2 3.15 97.3 0.21 106.2 0.10 14.7 800.0 0.17 -115.9 3.49 82 .1 0.23 90.6 0.16 -62.0 
200.0 0.17 -50.3 3.19 68.8 0.21 83.6 0.11 35.2 1000.0 0.21 162.9 3.51 55 .5 0.23 69.3 0.18 -89.9 

AM·134 511 521 512 522 AM·146 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.1 6 -80.9 5.29 -165.4 0.08 -73.5 0.13 -21 .8 10.0 0.13 -118.5 11.44 16.8 0.02 7.1 0.14 164.6 
10.0 0.1 0 -94.2 5.33 -177.2 0.08 179.6 0.09 -36.4 20.0 0.12 -144.0 11.63 -1.0 0.02 -4.0 0.16 168.2 
20.0 0.08 -104.1 5.37 172.3 0.09 171 .0 0.09 -50.5 50.0 0.13 -175.5 11 .56 -27.1 0.02 -25.3 0.15 155.9 
50.0 0.12 -122.4 5.35 150.7 0.09 151.7 0.12 -85.7 75 .0 0.14 169.0 11.49 -44 .3 0.02 -41.3 0.13 143.8 
75.0 0.14 -133.6 5.26 134.8 0.08 137.8 0.15 -107.0 1000 0.15 163.8 11.45 -59.9 0.02 -55.7 0.08 132.5 

100.0 0.18 -143.5 5.24 120.3 0.08 122.8 0.17 -120.9 200 .0 0.16 121.4 11 .24 -120.3 0.02 -113.3 0.05 160.6 
125.0 0.20 -153.4 5.17 105.8 0.08 108.5 0.19 -137.7 300.0 0.18 86.3 11 .34 176.4 0.02 -170.1 0.07 167.7 
150.0 0.22 -164.9 5.23 90.2 0.08 91 .7 0.21 -150.7 400 .0 0.20 55.2 11.33 110.4 0.02 133.3 0.12 159.2 
200.0 0.24 178.7 5.36 55.2 0.07 58.9 0.23 162.8 500.0 0.23 13 .1 10.84 31 .1 0.01 75 .6 0.23 174.8 

AM·138 511 521 512 522 AM·147 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.20 -60.7 17.49 26.0 0.01 11 .6 0.17 -7.2 5.0 0.19 -68.2 6.75 -153.1 0.09 -152.0 0.20 -21.0 
10.0 0.14 -69.0 17.73 5.6 0.01 2.2 0.10 -25.6 10.0 0.11 -78.1 7.05 -167.3 0.09 -168.0 0.12 -22.9 
20.0 0.10 -73.0 17.85 -12.4 0.02 10.3 0.D7 -32.9 20.0 0.07 -83.8 7.17 -176.4 0.1 0 -177.7 0.10 -13.5 
50.0 0.13 -96.4 17.91 -47.3 0.01 -35.8 0.05 -82.3 50.0 0.06 -95.0 7.15 171.4 0.10 170.1 0.09 -1 .9 
75.0 0.16 -112.3 17.76 -74.6 0.01 -58.0 0.04 -146.0 100.0 0.07 -100.1 7.14 159.2 0.10 156.7 0.10 2.6 

100.0 0.20 -130.9 17.63 -103.3 0.01 -82.4 0.06 149.3 200.0 0.11 -122.1 7.17 136.3 0.11 130.3 0.13 3.8 
125.0 0.22 -148.5 17.82 -131.8 0.01 -115.9 0.11 109.4 300.0 0.14 -141.7 7.08 114.7 0.11 108.4 0.14 -5.5 
150.0 0.21 -168.4 17.91 -168.8 0.01 179.5 0.15 78.5 400.0 0.15 -166.3 7.16 91.0 0.11 86.6 0.17 -19.9 
200.0 0.19 159.9 17.90 132.4 0.01 95.3 0.18 15.8 500.0 0.17 164.6 7.24 67.9 0.12 66.5 0.19 -38.9 

AM·140 511 521 512 522 AM·148 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.20 -68.5 28 .34 30.2 0.01 11.8 0.16 -17.7 5.0 0.10 -12.8 4.89 -176.5 0.13 5.3 0.06 -0.3 
10.0 0.13 -85.6 29.26 8.0 0.01 4.4 0.12 -41.0 10.0 0.08 -3.2 4.88 -179.6 0.13 2.5 0.06 -0.5 
20.0 0.12 -99.8 29.37 -10.2 0.01 -7 .3 0.12 -63.3 20.0 0.07 9.2 4.86 177.3 0.14 0.8 0.06 -2.0 
50.0 0.19 -126.8 29.36 -45.4 0.01 -30 .5 0.19 -109.6 50.0 0.08 34.9 4.84 170.1 0.14 -1 .0 0.06 -5.7 
75.0 0.25 -145 .8 29.26 - 71 .6 0.01 -48.3 0.24 -136.5 100.0 0.11 46.3 4.80 161 .0 0.14 -3.0 0.06 -10.9 

100.0 0.29 -165.0 29.68 -97.9 0.01 -68.5 0.26 -161.0 200.0 0.21 38.3 4.75 142.9 0.14 -6.4 0.04 -32.0 
125.0 0.30 174.9 29.71 - 125.2 0.01 102.5 0.25 172.4 300.0 0.28 24.2 4.73 125.9 0.15 -10.6 0.02 31.5 
150.0 0.25 154.5 29.48 -156.3 0.01 89.0 0.18 143.1 400.0 0.30 5.9 4.76 107.8 0.16 -15.0 0.06 126.6 
200.0 0.14 143.4 29.12 133.2 0.01 64.8 0.13 -171.7 500.0 0.30 -18.6 4.86 91 .0 0.18 -21.3 0.13 114.1 

AM·142 511 521 512 522 AM·149 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

200.0 0.24 41 .0 3.95 175.9 0.18 160.6 0.25 34.6 5.0 0.08 -46.1 5.82 -173.6 0.11 8.4 0.06 50.8 
300.0 0.1 2 16.0 3.93 156.0 0.18 147.1 0.28 7.4 10.0 0.05 -27.8 5.87 -177.9 0.11 4.3 0.06 28.4 
400.0 0.08 -6.4 3.97 140.8 0.17 134.9 0.31 -15.4 20.0 0.04 -8.9 5.84 178.6 0.11 2.5 0.06 15.8 
500.0 0.07 142.1 3.98 126.6 0.17 112.7 0.33 -35.9 50.0 0.05 25.2 5.82 170.8 0.11 1.4 0.06 8.6 
600.0 0.06 127.8 4.04 112.9 0.17 110.4 0.33 -54.7 100.0 0.07 39.8 5.82 161 .3 0.12 0.6 0.07 10.1 
700.0 0.12 109.4 4.07 99.1 0.17 98.2 0.34 -73.6 200.0 0.12 32.0 5.80 142.6 0.12 -0.6 0.07 15.1 
800.0 0.18 90 .1 4.12 84.5 0.16 86.5 0.36 - 92.0 300.0 0.13 13.6 5.75 124.4 0.13 -3.0 0.06 42.2 
900.0 0.24 69.4 4.20 68.9 0.15 74.7 0.37 -110.7 400.0 0.14 -13.7 5.74 103.8 0.14 -6.9 0.07 57.0 

1000.0 0.31 47.9 4.15 50.4 0.15 63.9 0.38 -129.9 500.0 0.14 -66.1 5.73 84.0 0.15 -1 3.0 0.10 49.8 

FREQUENCY IN MHz 
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SELECTED S-PARAMETER DATA (continued) 
AM-154 Sll S21 S12 S22 AM-174 Sll S21 S12 S22 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

20.0 0.25 62.1 2.72 -165.1 0.17 -165.3 0.37 163.8 5.0 0.14 -1.0 6.06 -176.9 0.09 4.3 0.09 -168.5 
50.0 0.22 28.6 2.86 -177.4 0.17 -177.2 0.34 160.0 10.0 0.14 -2.9 6.08 -179.7 0.10 2.2 0.09 -175.1 

100.0 0.21 2.7 2.94 173.5 0.18 173.5 0.30 151.0 20.0 0.14 -2.6 6.02 178.2 0.10 0.9 0.08 -179.5 
150.0 0.20 -14.0 2.96 166.3 0.18 166.3 0.29 140.7 50.0 0.13 -2.4 6.00 173.4 0.10 -0.2 0.08 175.8 
200.0 0.19 -27.7 2.97 159.4 0.19 159.4 0.27 130.4 100.0 0.13 -6.6 5.98 167.3 0.10 -1.4 0.08 170.0 
400.0 0.19 -74.5 2.92 134.2 0.21 134.2 0.24 82.3 250.0 0.13 -5.0 5.89 148.1 0.10 -4.5 0.09 153.7 
600.0 0.20 -117.3 2.85 109.3 0.22 109.3 0.27 17.8 500.0 0.14 -35.1 5.85 117.3 0.10 -10.6 0.09 126.2 
800.0 0.23 -156.9 2.82 86.1 0.25 86.4 0.30 -54.0 750.0 0.15 -87.2 5.85 86.3 0.11 -20.6 0.12 86.5 

1000.0 0.26 159.5 2.80 63.8 0.27 63.8 0.32 -107.7 1000.0 0.20 -159.3 5.84 61.8 0.12 -35.6 0.16 30.8 

AM-155 511 S21 512 522 AM-175 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

300.0 0.30 42.3 4.05 166.3 0.18 173.3 0.36 87.8 5.0 0.14 -0.6 6.01 -177.2 0.09 3.0 0.05 177.7 
350.0 0.26 12.9 4.12 153.2 0.18 161 .3 0.33 80.5 10.0 0.13 -1 .7 5.99 -179.9 0.09 1.7 0.04 -171 .3 
400.0 0.24 -25.7 4.13 142.0 0.19 150.6 0.30 76.2 20.0 0.12 -2.9 5.92 178.2 0.09 0.6 0.04 -173.0 
500.0 0.20 -88.2 4.03 122.0 0.20 131 .8 0.28 73.4 50.0 0.12 -2.9 5.92 173.7 0.09 -0.6 0.04 -169 .0 
600.0 0.23 -123.0 3.94 104.9 0.20 115.3 0.27 67.8 100.0 0.12 -7.9 5.89 167.9 0.10 -1.9 0.04 -1 66.8 
700.0 0.26 -144.7 3.88 89.4 0.21 100.1 0.28 51.3 250.0 0.12 -17.0 5.83 149.3 0.10 -5.3 0.04 -167.4 
800.0 0.29 -163.9 3.88 74.5 0.21 85.2 0.28 21.3 500.0 0.12 -49.0 5.80 119.2 0.10 -11.9 0.04 163.7 
900.0 0.27 175.6 4.01 59.5 0.22 69.8 0.30 -20.2 750.0 0.13 -108.5 5.78 89.3 0.10 -21.6 0.05 94.4 

1000.0 0.25 147.1 4.22 41.3 0.23 53.6 0.32 -63.0 1000.0 0.17 -175.3 5.82 57.4 0.11 -36.0 0.13 22.0 

AM-160 511 521 512 522 AM-176 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

100.0 0.14 126.3 28.21 -5.6 0.01 -18.0 0.07 -73.4 5.0 0.14 151 .3 4.59 -168.1 0.13 -0.9 0.12 144.6 
150.0 0.12 56.7 28 .30 -53.5 0.01 -68.5 0.08 -144.7 10.0 0.14 168.4 4.67 -175 .5 0.13 0.1 0.10 156.3 
200.0 0.08 - 15 .5 27.45 -93.3 0.01 -108.2 0.09 150.5 20.0 0.14 178.2 4.61 -179.6 0.13 0.0 0.09 166.5 
250.0 0.17 - 67.8 26.79 -126.3 0.01 -143.8 0.10 101 .3 50.0 0.14 167.9 4.61 174.5 0.13 -0.1 0.09 170.5 
300.0 0.18 -87.7 25 .37 -155.5 0.01 -178.1 0.12 64.4 100.0 0.13 161 .6 4.58 168.6 0.13 -1 .0 0.08 166.8 
350.0 0.18 -96.1 25.42 172.0 0.01 149.5 0.14 34.6 250.0 0.12 132.4 4.56 150.1 0.14 -3.5 0.08 149.9 
400.0 0.23 -115.4 24 .92 141.7 0.02 120.6 0.11 4.7 500.0 0.10 83.9 4.57 119.8 0.15 -9.0 0.07 121 .3 
500 .0 0.27 175.5 25.67 78.7 0.02 59 .1 0.10 - 101.1 750.0 0.08 39.7 4.52 89.1 0.16 -17.7 0.05 76.1 
600.0 0.32 19.1 25.58 0.7 0.02 -1 4.6 0.24 143.7 1000.0 0.04 - 91.4 4.39 58.4 0.16 -28.4 0.07 -9.9 

AM-162 511 521 512 522 AM-178 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

10.0 0.07 165.0 406 66 016 68 0.11 169.1 10.0 0.05 - 146.0 3.19 -176.9 0.17 5.2 0.08 153.2 
20.0 009 -1668 413 -6.5 017 -5.8 0.09 -158.2 20.0 0.05 -153.1 3.21 180.0 0.17 2.3 0.08 160.1 
30.0 008 -151 .5 418 -15.8 017 -15.2 0.09 -1 29.5 40.0 0.05 -176.0 3.22 176.9 0.18 0.2 0.06 163.7 
40.0 0.10 -146.9 4.20 -24 .0 0.17 -23.3 0.11 - 120.3 100.0 0.05 172.4 3.23 169.6 0.18 -3.0 0.06 162.1 
50.0 011 -147 .9 423 -32.2 017 -309 0.12 ··117.7 200 .0 0.04 143.7 3.19 158.4 0.18 -7.0 0.05 151 .1 
60.0 0.11 -152.0 4.19 - 39 .8 017 -386 0.13 -118.5 500.0 0.07 77.9 3.02 128.4 0.18 -18.5 0.09 96.6 
70.0 0.12 -1597 4.20 -47 .7 0.17 - 46.0 0.1 4 -120.3 1000.0 0.08 -47.5 2.99 75 .3 0.18 -40.0 0.17 -71 .1 
85.0 0.12 -171 .5 4.17 -59 .5 016 -57 .7 0.14 -122.6 1500.0 0.09 - 109.6 3.03 17.6 0.17 -64.9 0.24 -119 .1 

100.0 0.12 1741 4.15 -72 1 016 -69 .8 0.15 -123.6 2000 .0 0.17 174.5 2.99 -51 .1 0.17 -86.3 0.28 -156.1 

AM-17l Sll 521 512 522 AM-180 511 521 512 S22 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.17 -1 .1 5.75 -176.9 0.10 4.1 0.02 -77.1 10.0 0.20 -156.1 2.97 -173.1 0.17 8.6 0.24 166.9 
10.0 0.17 -2.7 5.74 -179.3 0.10 1.9 0.01 -62.8 20.0 0.21 -169.7 2.98 -177.4 0.17 4.4 0.23 170.3 
20.0 0.17 -4.3 5.70 178.5 0.10 0.7 0.00 -27.3 40.0 0.22 -174.2 3.01 179.0 0.18 1.7 0.22 171 .1 
50.0 0.16 -7.3 5.69 173.0 0.10 -1.3 0.01 56.9 100.0 0.23 174.3 3.02 171 .6 0.18 -1.4 0.21 166.1 

100.0 0.15 -14.7 5.62 166.7 0.10 -3.7 0.03 68.2 200.0 0.18 170.9 301 162.0 0.18 -4.5 0.20 154.5 
200.0 0.15 -26.8 5.57 154.5 0.10 -7.5 0.05 60.1 500.0 0.13 149.3 3.05 134.3 0.19 -14.1 0.18 113.3 
300.0 0.14 -39 .9 5.52 143.1 0.10 -11.5 0.08 50.8 1000.0 0.07 -140 .6 3.12 86.4 0.20 -35.9 0.17 5.5 
400.0 0.14 -54.9 5.53 129.7 0.10 - 15.1 0.10 39.1 15000 018 -133 .3 3.05 32.4 0.18 -59.6 0.20 -93 .3 
500.0 0.14 -75.4 5.48 118.1 0.10 -18.8 0.12 24.0 2000.0 0.24 - 168.2 3.01 -23.7 0.17 -76.2 0.26 -147.3 

AM-173 511 521 512 522 AM-18l 511 521 S12 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.17 -0.4 5.70 -177.3 0.10 3.6 0.08 -19.7 10.0 0.13 111 .1 2.58 12.4 0.29 13.1 0.14 112.3 
10.0 0.17 -2.6 5.70 180.0 0.10 1.7 0.08 -9.0 20.0 0.08 121.6 2.59 2.7 0.29 3.5 0.10 113.0 
20.0 0.17 -6.5 5.65 177.9 0.10 0.5 0.07 -3.1 50.0 0.07 170.9 2.62 -9.0 0.29 -8.2 0.03 127.1 
50.0 0.17 -7.8 5.64 173.1 0.10 -0.8 0.07 -8.0 100.0 0.06 -128.6 2.63 -22.8 0.29 -21.7 0.05 -117.5 

100.0 0.17 -12.6 5.63 167.0 0.10 -2.6 0.07 -16.8 150.0 0.09 -131.5 2.64 -35.8 0.29 -34.2 0.09 -122.8 
250.0 0.17 -30.7 5.55 147.6 0.10 -6.7 0.07 -38.5 200.0 0.12 -136.6 2.64 -49.3 0.28 -46.8 0.13 -134.3 
500.0 0.18 -78.3 5.53 115.5 0.10 -14.4 0.08 -43.0 250.0 0.17 -141 .8 2.64 -62.3 0.27 -59.3 0.1 5 -148.8 
750.0 0.19 -139.2 5.47 83.1 0.11 -24.0 0.09 38.3 300.0 0.19 -146.8 2.65 -76.1 0.27 -72.6 0.16 -168.4 

1000.0 0.22 160.9 5.39 49.0 0.11 -37.5 0.12 0.6 400.0 0.22 -151.6 2.68 -105.9 0.25 -1 02.4 0.17 116.1 

FREQUENCY IN MHz 
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SELECTED S-PARAMETER DATA (continued) 

AM·183 511 521 512 522 AM·2ll 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0 .1 4 -148.3 31.43 17.9 0.01 1.9 0.20 177.2 5.0 0.05 8.2 4.09 -173.0 0.1 4 2.3 0.04 64.1 
10.0 0.13 170.1 32.36 6.3 0.01 1.6 0.12 92.7 10.0 0.05 1.5 4.12 -1 77.6 0.14 1.0 0.04 31 .9 
20.0 0.13 -178.3 32.65 -2.6 0.01 1.3 0.09 69.8 20.0 0.05 -0.1 4.12 178.8 0.14 - 0.1 0.04 11.2 
50.0 0.12 179.2 33.31 -13.6 0.01 -0.5 0.06 -72.9 50.0 0.06 8.3 4.12 172.9 0.14 -1.6 0.04 -8.6 

100.0 0.11 -178.0 33.09 -29.3 0.01 -2.1 0.05 -98.1 100.0 0.07 - 10.2 4.09 165.1 0.14 -3.7 0.05 -24.7 
250.0 0.12 171.1 31 .87 -71.9 0.D1 -9.3 0.06 -123.4 250.0 0.09 - 15.9 4.07 143.1 0.14 -9.7 0.06 -57.7 
500.0 0.12 129.7 29.37 -144.8 0.01 -22.1 0.17 -153.9 500.0 0.12 -48.1 4.07 105.4 0.15 -20.3 0.07 -94.9 
750.0 0.14 -44.0 27.01 145.8 0.01 -45.8 0.25 178.1 750.0 0.14 -100.5 4.11 65.7 0.16 -33.9 0.07 -117.4 

1000.0 0.23 150.0 30.09 65.9 0.01 -97.1 0.28 80.0 1000.0 0.18 -156.7 4.05 18.9 0.16 -57.4 0.08 -103.5 

AM·184 511 521 512 522 AM·212 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

10.0 0.13 -171.5 10.33 6.2 0.03 4.5 0.10 80.7 100.0 0.10 169.4 2.35 -17.9 0.25 -19.3 0.09 160.0 
20.0 0.12 -175.9 10.48 0.3 0.03 2.8 0.08 47.2 150.0 0.08 180.0 2.40 -30.7 0.25 -32.6 0.06 -166.2 
40.0 0.12 174.9 10.48 -4.6 0.03 1.4 0.08 7.2 200.0 0.10 -179 .7 2.42 -43.2 0.25 -45.9 0.09 -142.3 

100.0 0.12 165.0 10.51 -15.7 0.03 -1.8 0.06 -38.9 250.0 0.17 175.6 2.45 -55.5 0.25 -58.9 0.09 -135.8 
200.0 0.12 149.1 lQ.42 -32.4 0.03 -4.8 0.05 -76.4 300.0 0.17 168.5 2.48 -69.0 0.25 -71 .9 0.09 -137.5 
500.0 0.12 105.1 10.13 -79.8 0.03 -12.1 0.10 -131.1 350.0 0.16 162.5 2.48 -82.5 0.25 -85.4 0.08 -142.9 

1000.0 0.12 9.8 9.60 -156.4 0.03 -27.2 0.12 173.5 400.0 0.15 153.4 2.44 -94.5 0.24 -97.9 0.09 -143.7 
1500.0 0.14 -99.8 9.53 126.5 0.02 -51.5 0.14 -89.3 500.0 0.17 150.5 2.49 -125.7 0.26 -127.9 0.10 -175.8 
2000.0 0.28 176.9 9.63 53.4 0.01 -75.0 0.30 -142.7 600.0 0.22 159.0 2.40 -160.1 0.26 -163.4 0.15 74.5 

AM·18S 511 521 512 522 AM·281 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

10.0 0.08 179.9 9.00 6.0 0.03 6.7 0.12 160.6 Vdsl = Vds2 = 3.0 Volts Idl = Id2 = 30 mA 
20.0 0.07 172.6 9.03 0.1 0.03 3.6 0.10 168.3 1100.0 0.20 -103 12.95 -136 0.015 77 0.24 98 
40.0 0.07 167.7 9.07 -5.0 0.03 1.8 0.08 178.4 1200.0 0.08 -154 11.50 173 0.014 40 0.24 49 

100.0 0.07 161.8 9.07 -16.5 0.03 -1.3 0.09 -171 .7 1300.0 0.03 83 11 .50 123 0.014 3 0.25 2 
200.0 0.09 138.6 8.95 -34.4 0.03 -4.3 0.10 -163.8 1400.0 0.10 -5 9.00 76 0.013 -33 0.28 -37 
500.0 0.11 91 .0 8.71 -84.2 0.03 -10.3 0.17 -169.7 1500.0 0.16 -48 8.01 29 0.012 -68 0.30 -73 

1000.0 0.16 20.4 8.73 -163.9 0.03 -22.7 0.18 155.3 1600.0 0.22 -84 7.17 -17 0.011 -102 0.32 -105 
1500.0 0.18 -80.6 8.32 116.8 0.03 -44.2 0.16 150.0 1700.0 0.28 -119 6.43 -62 0.009 -133 0.35 -135 
2000.0 0.25 157.6 8.59 34.4 0.02 -48.8 0.27 -158.9 

AM·282 511 521 512 522 
AM·19l 511 521 512 522 FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG Vds 1 = Vds2 = 3.0 Volts Idl =ld2 = 30 mA 

100.0 0.33 -115.7 14.54 -143.3 0.02 -143.4 0.20 -171 .1 1100.0 0.22 -26 12.30 -39 0.012 146 0.24 -163 
150.0 0.25 -128.6 15.35 167.9 0.02 -168.5 0.25 121 .6 1200.0 0.12 -78 11 .71 -87 0.011 114 0.27 164 
200.0 0.17 -148.7 15.32 133.1 0.02 -130.5 0.27 8.5 1300.0 0.09 -157 10.70 -128 0.011 82 0.27 113 
250.0 0.16 -165.8 15.47 103.0 0.01 96.3 0.29 -43.6 1400.0 0.13 136 9.65 -169 0.011 49 0.27 80 
300.0 0.16 177.3 15.07 76.5 0.01 63.3 0.29 -79.5 1500.0 0.19 91 8.74 150 0.011 17 0.27 47 
350.0 0.17 165.0 14.37 51.7 0.01 30.8 0.26 -109.7 1600.0 0.25 55 7.77 111 0.010 - 15 0.26 19 
400.0 0.18 157.2 14.16 27.6 0.01 0.9 0.24 -140.3 1700.0 0.32 21 7.04 76 0.010 -45 0.30 -10 
500.0 0.21 176.3 14.33 -17.6 0.02 -44.7 0.21 -4.6 FREQUENCY IN MHZ 
600.0 0.30 -174.0 15.11 -68.9 0.02 -86.9 0.23 -59.4 

AM-2l0 511 521 512 522 
FREQUENCY MAG ANG MAG ANG MAG ANG MAG ANG 

5.0 0.20 -58.3 5.66 -164.1 0.09 -164.2 0.30 -24.6 
10.0 0.14 -60.9 5.90 -174.1 0.09 -174.5 0.26 -19.6 
20.0 0.13 -64.0 5.97 178.3 0.10 177.3 0.27 -19.7 
50.0 0.13 -81 .0 5.95 165.8 0.10 163.3 0.27 -32.9 

100.0 0.16 -101.9 5.89 149.5 0.10 144.3 0.27 -56.7 
200.0 0.24 -130.1 5.74 119.1 0.10 110.6 0.28 -95.7 
300.0 0.27 -152 .0 5.72 88.0 0.10 81 .2 0.29 -124.2 
400.0 0.29 -172.5 5.83 54.4 0.10 54.3 0.23 -140.4 
500.0 0.32 156.6 5.75 14.3 0.09 30.7 0.20 -63.5 
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IF PRODUCT SELECTION GUIDE 
LOG AMPLIFIERS 

DYNAMIC SLOPE 
FREQUENCY RANGE LINEARITY SLOPE VARIATION RISE 

MODEL RANGE (dB) (dB) (mV/dB) (%) TIME 
NO. TYP TYP NOM TYP 

ICLX3010B 30 80 :1:0.5 
ICLA310 ., 80 :1:1.0 
I~Q ; 86 :1:10 
I~ eo :1:0'.-
ICLX16040B 160 70 ±0.5 5 30 C-24 109 
ILM16040 160 70 ±1.0 10 30 FP-23 110 
LV160 110-210 75 ±1.0 10 20 C-36 111 
ICLA351 100-300 75 ± 1.0 10 10 C-22 112 

3 *\ 
t 

15 tt .,. 
*'" ICLLWP300 100-500 70 ±1.0 15 20 FP-21 114 

ICLA361 250-500 70 ± 1.0 25 10 C-22 115 
ICLAP361 250-500 70 ± 1.0 25 10 FP-12 115 
ICLA371 500-1000 65 ± 1.5 25 10 C-22 116 

• *'.1 .. sf • 
f::t. 

*"-• 1.' 
FREQUENCY DISCRIMINATORS 

FREQUENCY PEAK-TO-PEAK LINEAR SLOPE RISE 
MODEL RANGE BANDWIDTH BANDWIDTH (mV/MHz) TIME CASE' PAGE 
NO. (MHz) (MHz) (MHz) NOM (nsec) STYLE NO. 

ICDL 16035 160 60 35 100 25 C-37 120 
ICDLP16035 160 60 35 100 25 FP-22 120 
ICDS1000 1000 500 300 10 5 C-24 121 

CONST ANT PHASE LIMITERS 
DYNAMIC OUTPUT 

FREQUENCY MINIMUM RANGE OUTPUT LEVEL PHASE 
MODEL RANGE BANDWIDTH (dB) (dBm) VARIATION VARIATION CASE PAGE 
NO. (MHz) (MHz) TYP NOM (dB) (Deg) STYLE NO. 

ISM16MO 160 40 75 :1:10 :1:0.5 <10 c-35 122 
ISMP16040 160 40 75 :1:10 :1:0.5 <10 FP·24 122 

(1) CASE STYLE: C = CONNECTORIZED: FP = FLATPACK 
BOLD = NEW PRODUCT 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
·For additional RHG products, see the latest RHG Electronics Laboratory, Inc. catalog . 
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LOGARITHMIC IF AMPLIFIERS 
INTRODUCTION 
This article is presented to give a basic understand
ing of logarithmic IF amplifiers. It describes the 
design technique utilized to produce these units, as 
well as the definitions of terms and design 
applications. 

A logarithmic IF amplifier/detector, conventional
ly called a log amp, is a device that produces a video 
output that is proportional to the logarithm of the 
RF input amplitude. This can be represented by the 
equation: 

b..Eo=Klog~ 
E/N2 

Where: Eo = video output voltage 

K = constant which determines log 
slope 

ErN 1 • f RF . . al --- = ratIO 0 mput sIgn S 
ErN 2 

E/N 2 can be approximated by the equivalent 
amplifier input noise and the expression can be 
rewritten: 

Eo=Klog~ 
E IVai. ... e 

where Eo will be 0 when the input signal is equal 
to noise. This non-linear response enables the 
device to accept an extremely wide dynamic 
range of input signals (70 to 80 dB) without 
limiting or overloading. Because the log amp has 
no AGC, it can respond to a single pulse or a train 
of pulses of widely differing amplitudes on a pulse 
to pulse basis. I t can also be used to measure CW 
signals, and a combination of pulses in the pres
ence of CW or noise without overload problems. 

TWO DISTINCT DESIGN APPROACHES 
The log IF amplifiers offered in this catalog are based 
on two differerent approaches both using the suc
cessive detection techniques. The first approach 
provides a piecewise approximation of a logarithmic 
funciton of output vs. input. This is achieved by 
using a number of iterative cascaded stages, each 
consisting of an amplifier, detector, and limiter, as 
shown in Figure 1. Each stage will have a gain and 
a linear dynamic range of about lO dB, and the out
put of each detector/limiter is fed to a video delay 
line called a sum line. The sum of all the detec
tor/limiter outputs will be fed to an operational 
video amplifier. 
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Since the output of each stage is linear, rather than 
logarithmic, there is a limit to the dynamic range 
of a single detector that can be utilized before 
deviating excessively from the desired logarithmic 
response. Figure 2 shows a linear input/output curve 
with an ideal log curve superimposed. Examination, 
of these curves shows the ideal linear logarithmic 
approximation deviates ± 1 dB over a 12 dB range, 
therefore the gain and dynamic range of each stage 
must be held to less than this value to insure log 
accuracy, and a sufficient number of stages must 
be used to provide the required dynamic range 
(Figure 3). 

A unique feature of this circuit is the use of video 
limiting rather than RF or IF limiting. This 
eliminates the constraint of designing an RF 
amplifier stage with controlled limiting 
characteristics, while maintaining the desired linear 
response. Video limiting will begin while the RF 
stage is operating in its linear region, thus making 
the transistor limiting characteristics unimportant. 
This technique allows design of a logarithmic 
amplifier at any frequency and bandwidth where 
it is practical to build a linear amplifier, and 
eliminates RF limiting problems such as bandwidth 
variations with signal level, and limiting variation 
with temperature. 

The mechanical design of the log amp uses thick 
film hybrid integrated circuitry mounted in her
metically sealed flatpacks. These flatpacks are 
mounted on a printed circuit board which is 
assembled into a machined housing for the con
nectorized units. 

LOGGING 
STAGE 

LOGGING 
STAGE 

VIDEO AMP 

Figure 1. Functional Schematic 
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TOTAL 
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OUTPUT OF STAGE 8 OUTPUT OF STAGE 1 
INPUT POWER 

Figure 3. Successive Detecting Logging 

IF INPUT VIDEO OUTPUT 

I I 
PREAMPLIFIER BROADBAND VIDEO EF 

AND - LOG IF ~ AND BIAS 
FIL TER AMPLIFIER NETWORKS 

Figure 4. Typical Block Diagram 

The second approach is based on the development 
of a successive detection technique which uses a 
highly advanced differential amplifier configura
tion. Using wideband differential amplifiers 
eliminates video delay lines which lead to improved 
pulse performance. 
A block diagram of this technique is shown in 
Figure 4. The input preamp and filter serves three 
purposes: 

• It adjusts the sensitivity of the overall 
amplifier 

• It proves a good input power match 
(typical VSWR 1.5:1). 

• The filter is used to align the overall 
bandpass of the amplifier. 

The broadband log section consists of several iden
tical differential IF stages which amplify and detect 
the incoming signal. The video emitter follower is 
then used to provide a low impedance video out
put capable of supplying 2V into the typical 50 ohm 
or 93 ohm video load. Video amplification is usually 
not required . 

An individual log IF amplifier stage (with the at
tendant video bias and output circuitry) is shown 
in Figure (5). Detection in each stage occurs when 
the signal level at the base of the IF transistor in
creases causing the base-emitter junction to be 
overdriven. This results in an increase in the collec
tor current on the IF side of the differential pair 
which causes a corresponding decrease in video 
current until the video transistor is turned off. 

The composite log curve is obtained by connecting 
all the video collectors to the sum line and driving 
the appropriate video load depending on the log 
slope required. This technique results in unsur
passed stability, accuracy, and pulse fidelity. 

The circuit configuration uses an alumina substrate 
with selective etching techniques to provide the 
conductors and resistive elements. Discrete 
semiconductors, coils and capacitors are then 
added. The Ie board is then enclosed in a housing 
providing RFI protection and SMA connectors or 
pins are used to bring out the RF and video signals. 
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Figure 5. Individual Log IF Amplifier Stages Provide 
Amplification and Detection 

DEFINITION OF TERMS RELATED TO 
LOG AMPS 

Log IF Amplifier 
A log IF amplifier is an amplifier that provides a 
video output voltage that varies proportionally to 
the log of an IF or RF input signal. This is not to be 
confused with a log video amplifier that provides 
video out with video in. The log video amplifier is 
sometimes used in conjunction with an RF detec
tor, however this technique has limited sensitivity 
(-45 dBm Typ.). 

Log Linearity 
Log linearity is the maximum deviation in dB 
(referred to the input) from a best fit straight line 
of the input/output characteristic over the dy
namic range. See Figure 6. 

OUTPUT 
VOLTAGE 
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Figure 6. Definition of Terms 

Log Slope 
The log slope is the average slope of the input/out
put characteristic over the dynamic range, ex
pressed in millivolts per dB . See Figure 6. 

D.C. Offset 
D.C. offset is the residual D.C. output of a log amp 
with no signal applied to the input. See Figure 6. 

Log Accuracy 
Log accuracy is the absolute accuracy with which 
the output voltage represents the input power. 
Note that log accuracy is a combined effect of log 
linearity, log slope, and D.C. offset. Changes in any 
of these parameters over frequency and temper
ature will affect the log accuracy. 

Dynamic Range 
The dynamic range is the input signal range in dB 
over which the output linearity requirements are 
met. 

Tangential Sensitivity (TSS) 
TSS defines the input level that results in an out
put signal to noise ratio of 7 dB. TSS is related to 
bandwidth and noise figure and aids in defining the 
lower limit of the input dynamic range of a log 
amp. Since noise figure is not easily measured in a 
log amp because it provides video out, TSS is a 
convenient way of specifying noise performance. 

Equivalent Input Noise 
The equivalent input noise is the equivalent RMS 
noise power appearing at the input of an amplifier, 
related to noise figure and bandwidth. Input noise 
is defined by the equation: 

p " = - 174 + 10 log BW + NF 

Applications of Log IF Amplifiers 
Logarithmic IF amplifiers are designed for opera
tion in military environments and for systems re
quiring high precision. Log amplifiers have been 
found useful in applications which require the com
pression of high/input dynamic ranges into 
smaller, more manageable ranges without loss of 
level information and in systems that need high 
sensitivity and instantaneous pulse to pulse 
response. 

Some typical examples are: 

Monopulse Receivers 
A monopulse receiver often has very wide varia
tions in signal level from channel to channel and 
within any channel. In this type of system the out
puts of matched sets of log amps can be subtracted 
to give the necessary ratio or angle information 

A (log - = Log A - Log B). The pulse response ca-
B 

pability of the log amp allows this information to 
be made available on a pulse to pulse basis so im
portant in today's difficult threat environments. 



Instantaneous Frequency Discriminators 
By using log amplifiers, after a bank of filters each 
tuned to a different frequency, the output of the 
log amps can provide single pulse frequency infor
mation proportional to output level. Further, if the 
system's signal processor can handle the informa
tion, multiple signals can be discriminated 
simultaneously. 

ECM Receivers 
In general, the log amplifier allows the ECM 
receiver to handle low level pulse signals in the 
presence of CW or noise jamming without over
load. This feature can be most advantageous in 
today's complex EW environment. 

Spectrum Analysis 
Spectrum analysis requires high sensitivity and 
the capability to handle a wide input dynamic 
range as well as preserve low level signals in the 

presence of noise and other signals. The log am
plifier allows this to be done as well as compressing 
the input dynamic range into a more useable out
put range. 

CONCLUSION 
Now you have a choice in logarithmic amplifier 
techniques from one source. Adams-Russell can 
supply you the right unit for your specific require
ment. So if you require fast response, or broadband 
hermetic flatpack's or need to operate at +5V, 
we've got the Logarithmic Amplifier to meet your 
needs. 
Our application engineering staff can supply more 
detailed information and technical assistance in 
using these devices in systems application and in 
adapting circuits to specific system problems. 
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MODEL 
ICLX3010B 

80 dB Dynamic Range 
High Pulse Fidelity 
Linearity ± 0.5 dB 

LOGARITHMIC AMPLIFIER 
30 MHz 

Guaranteed Specifications * 
(From - 30°C to + 71°C Case Temp) 

Frequency 
Bandwidth 
Input Dynamic Range 

Log Output 
Linearity 

30MHz 
10 MHz 

80dB Min Typical Performance 
(-80 toOd Bm) 

±0.5d B Max 
± 1.0d B Max 

(@ room temp) 
(-30 °C to + 71 dc) 

Slope (@ room temp) 25 mV/dB Nom INPUT-OUTPUT CHARACTERISTIC 
Slope Variation vs . Temperature 

(-30 °Cto + 71 dc) 
Voltage Range (Direct Coupled) 
Rise Time (1 0-90%) 

Limited IF Output 
Bias Power"" 

5% Max 
Ot02VNom 

100 nsec Max 

OdBmNom 
+ 12VDC@60mATyp 

-12VDC@100mATyp 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 
Video Load Impedance 93 Ohms Nominal 
Package Type Connectorized (C-24) 

(See page 484 for physical dimensions.) 

Envi ron mental 
These units are designed to meet the environmental and screening 
requ irements of Table 1C. page 498 of the Adams-Russell catalog. 
·AII speCi fications apply when operated at ±12 VDC and with a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance 

•• ± 15 VDC opllon available Consult factory 

For addillonal RHG producls see the latest RHG Electronics Laboratory. Inc. catalog. 

Ordering Information 

Model No. Connector 
ICLX3010B SMA 

Oellvery IS from slock 

Unit Price 
(1-9 Units) 

$1225 

2.0 
iii" 
!::; 

° 1.5 
~ .. 
=> 1.0 0-.. 
=> 
° 
° 0.5 
w 
a 
;; 

.--
V ~ 

,/' ~ 

V '" 
V "'" -1-: 80 dB RANGE (± 0.5 dB ACCURACY) __ 

90 80 - 70 60 - 50 40 - 30 - 20 - 10 0 . 10 

INPUT POWER (dBm) 

TRANSIENT RESPONSE 

P:IIIIII~ II 
TIME (0.2 ~ 5ecIDIVISION) 

INPUT VSWR 

10 20 30 40 50 

FREQUENCY (MHz) 

~ [}={] @3 _____ I\take the Connection . .. Adams !i Russell 
COMPONENTS GROUP 161 E_ Industry Court Deer Park, NY 11729 Fax (516) 242-1222 

For Technical Information, Call (516) 242-1100 

106 
For Ordering Information, Call (61n 273·3333 



MODEL 
ICLAP310/lCLA310 

LOGARITHMIC AMPLIFIER 
60 MHz 

Linearity ± 1.0 dB Typical 
Dynamic Range 85 dB Typical 
Hermetically Sealed Microcircuit 
Construction 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Input Dynamic Range 

Tangential Sensitivity 
Input VSWR 
Log Output 

Linearity 
Slope 
Slope Variation vs. Frequency 
and Temperature 

-40 to + 70 °C 
-55 to +85 °C 

Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 

60 MHz 
80 dB Min 

( -80 to 0 dBm) 
-80 dBm Min 

2.0:1 Max 

± 1.50 dB Max 
22 mV/dB Nom 

± 7% Max 
± 10% Max 

o to 1.75V Nom 
25 nsec Max 

o dBm ± 1.5 dB 
Bias Power + 12 VDC @ 45 mA Max 

-12VDC@160mAMax 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 
Video Load Impedance 93 Ohms Nominal 
RF Input Power + 10 dBm Max 
Package Type Flatpack (Fp·12); Connectorized (C-22) 

(See pages 476 and 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 
• All speclflcallons apply when operaled al ± 12 VDC and Wllh a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance 

" Prevlously ANZAC model AM/AMC-31O 

Ordering Information 

Model No_ 
ICLAP310 
ICLA310 

Delivery IS from stOCk 

Part No. 
6079 
6074 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$1225 
1415 

Typical Performance 
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MODEL 
ICLX6020B 

LOGARITHMIC AMPLIFIER 
60 MHz 

80 dB Dynamic Range 
High Pulse Fidelity 
Linearity ± 0.5 dB 

Guaranteed Specifications * 
(From - 30°C to + 71°C Case Temp) 

Frequency 
Bandwidth 
Input Dynamic Range 
Log Output 

Linearity 
(@ room temp) 
( - 30°C to + 71 0c) 

Slope (@ room temp) 
Slope Variation vs . Temperature 

(-30°Cto + 71°C) 
Voltage Range (Direct Coupled) 
Rise Time (1 0·90%) 

Limited IF Output 
Bias Power ** 

60MHz 
20MHz 

(-80toOdBm) 

±O.SdBMax 
± 1.0dB Max 

25mV/dBNom 

5%Max 
Ot02VNom 

50 nsec Max 
OdBmNom 

+ 12VDC@60mA Typ 
-12VDC@ 100mATyp 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 
Video Load Impedance 93 Ohms Nominal 

Package Type Connectorized (C-24) 
(See page 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1C, page 498 of the Adams·Russell catalog. 
'AII specifications apply when operated at ± 12 VDC and with a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance 

•• ± 15 VDC opllon avai lable Consult factory 

For additional RHG products see the latest RHG Electronics Laboralory, Inc. catalog. 

Ordering Information 

Model No. Connector 
ICLX6020B SMA 

Delivery IS from stock 

Unit Price 
(1-9 Units) 

$1270 

Typical Performance 
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MODEL 
ICLX16040B 

LOGARITHMIC AMPLIFIER 
160 MHz 

70 dB Dynamic Range 
High Pulse Fidelity 
Linearity ± 0.5 dB 

Guaranteed Specifications * 
(From - 30°C to + 71°C Case Temp) 

Frequency 
Bandwidth 
Input Dynamic Range 

Log Output 
Linearity 

(@roomtemp) 
(-30°Cto + 71°C) 

Slope (@ room temp) 
Slope Variat ion vs. Temperature 

(- 30°C to + 71°C) 
Voltage Range (Direct Coupled) 
Rise Time (1 0-90%) 

Limited IF Output 
Bias Power· · 

160 MHz 
40MHz 

70dBMin 
(-70toOdBm) 

±05dBMax 
±1.0dBMax 

25mV/dBNom 

5% Max 
Ot02VNom 

30 nsec Max 
OdBmNom 

+ 12VDC@60mA Typ 
-12VDC@ 100mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 
Video Load Impedance 93 Ohms Nominal 
Package Type Connectorized (C-24) 

(See page 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 
"±15 VDC option available. Consult factory. 
For additional RHG products see the latest RHG Electronics Laboratory. Inc. catalog 

Ordering Information 

Model No. Connector 
ICLX16040B SMA 

Delivery IS from siock 

Unit Price 
(1-9 Units) 

$1325 

Typical Performance 
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MODEL 
ILM16040 

SMALLEST HIGH PERFORMANCE 
LOG AMPLIFIER 160 MHz 

Less than 0.5 cubic inches 
Weight < 1.0 oz. 
Hermetically Sealed 
P.C. Mount 

Guaranteed Specifications* 
(From - 55°C to +85°C Case Temp) 
Frequency 

Bandwidth 

Input Dynamic Range 
Log Output 

Linearity 
(@ room temp) 
(- 30"C to +71 "C) 

Slope (@ room temp) 
Slope Variation vs. Temperature 

(- 30"C to +71"C) 
Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 
Bias Power·· 

160 MHz 

40 MHz Min 

- 70 dBm to 0 dBm 

±1 dB Max 
±2 dB Max 

25 mV/dB Nom 

5% Max 
o to 2V Nom 
30 nsec Max 

o dBm Nom 

+12 VDC @ 60 mA Typ 
- 12 VDC @ 100 mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 93 Ohms Nominal 

Package Type p.c. Mount (FP-23) 
(See page 477 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

'AII speClllcatlons apply when operated at ± 12 VDC and with a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance 

.• ± 15 VDC option available Consuillactory 

Ordering Information 

Model No. Connector 
ILM16040 P.c. Mount 

Unit Price 
(1-9 Units) 

$1950 

Typical Performance 
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MODEL LV160 LOW VOLTAGE WIDEBAND LOG 
AMPLIFIER 110 - 210 MHz 

±5 VDC Operation 
Low Power Dissipation; 0.5 Watts 
Wideband Operation 
Hermetically Sealed 

Guaranteed Specifications· 
(From -30°C to +71°C Case Temp) 
Frequency Range 

Input VSWR 

Input Dynamic Range 

Log Output 
Linearity 

(@ room temp) 
(-30"C to +71 "C) 

Slope (@ room temp) 
Slope Variation vs. Temperature 

(-30"C to +71 "C) 
Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 

DC Power 
Quiescent 

Max. Signal 

110 - 210 MHz 

$1.5:1 

- 70 dBm to +5 dBm 

±15 dB Max 
±2.25 dB Max 
15 mV/dB Nom 

5% Max 
o to 1.15V Nom 

20 nsec Max 

o dBm Nom 

+5 VDC @ 30 mA Typ 
-5 VDC @ 80 mA Typ 
+5 VDC @ 45 mA Typ 

- 5 VDC @ 105 mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 93 Ohms Nominal 

Package Type 

Environmental 

Connectorized (C-36) 
(See page 486 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

'AII spec III cations apply when operated at ±5 VDC and with a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance 

For additional RHG products see the latest RHG Electronic Laboratory. Inc Catalog 

Ordering Information 

Model No. Connector 

LV160 SMA 

Unit Price 
(1-9 Units) 

$2850 

Typical Performance 
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MODEL 
ICLAP351/1CLA351 

LOGARITHMIC AMPLIFIER 
100-300 MHz 

Linearity ± 1.0 dB Typical 
Dynamic Range 80 dB Typical 
Hermetically Sealed Microcircu it 
Construction 

Guaranteed Specifications * 
(From - SSOC to + 8S0C Case Temp) 

Frequency Range 100·300 MHz 
Input Dynamic Range 75 dB Min 

(-70to +5dBm) 
Tangential Sensitivity 
Input VSWR 
Log Output 

Linearity 
Slope 
Slope Variation vs. Frequency 
and Temperature 

- 40 to + 70 °C 
-55 to +85 °C 

Voltage Range (Direct Coupled) 
Rise Time (10·90%) 

Limited IF Output 
Bias Power 

-75 dBm Min 
2.0:1 Max 

± 1.5 dB Max 
22 mV/dB Nom 

± 10% Max 
± 15% Max 

o to 1.75V Nom 
10 nsec Max 

o dBm ± 15 dB 
+ 1 2 VDC @ 45 mA Max 
-12VDC@ 160mA Max 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 
Video Load Impedance 93 Ohms Nominal 

RF Input Power + 10 dBm Max 
Package Type Flatpack (FP-12) ; Connectorized (C-22) 

(See pages 476 and 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 
• All specllicauons apply when operated at ± 12 VDC and with a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance 

"Prevlously ANZAC model AM/AMC·351 

Ordering Information 

Model No. 
ICLAP351 
ICLA351 

Delivery IS from stock 

Part No. 
6049 
6044 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$1290 
1477 

Typical Performance 
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MODELS 
ICLAP352/1CLA352 

5Vdc LOGARITHMIC AMPLIFIER 
100-300 MHz 

Linearity ± 1.0 dB Typical 
Dynamic Range 80 dB Typical 
Hermetically Sealed Microcircuit 
Construction 
0.55 Watt Quiescent DC Power 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 100-300 MHz 
Input Dynamic Range 75 dB Min 

( - 70 to + 5 dBm) 
Tangential Sensitivity 
Input VSWR 
Log Output 

Linearity 
Slope 
Slope Variation vs. Frequency 
and Temperature 

-40 to + 70°C 
-55 to +85°C 

Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 
Bias Power: Quiescent 

+ 5 dBm CW. Signal In 

-75 dBm Min 
2.0:1 Max 

± 1.5 dB Max 
22 mV/dB Nom 

± 7% Max 
± 10% Max 

o to 1.75V Nom 
10 nsec Max 

o dBm + 1.5 dB 
+5 VDC @ 16 mA Max 
-5 VDC @ 95 mA Max 
+5 VDC @ 40 mA Max 

-5 VDC @ 130 mA Max 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 
Video Load Impedance 93 Ohms Nominal 

RF Input Power + 10 dBm Max 
Package Type Flatpack (FP-12); Connectorized (C-22) 

(See pages 476 and 484 for physical dimensions.) 

Environmental 
These units are designed to meetthe environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

• All specifications apply when operated at ± 5 VDC and with a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance. 

· · Previously ANZAC model AM/AMC-352 

Ordering Information 

Model No. 
ICLAP352 
ICLA352 

Delivery IS from stock 

Part No. 
6099 
6094 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$1384 
1571 
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MODEL ICLLW300 
ICLLWP300 

WIDEBAND LOG AMPLIFIER 
100 - 500 MHz 

Hermetic Ultraminiature Design 
Linearity ± 1 dB 
Greater than Two Octave Operating Band 

Guaranteed Specifications· 
(From -30°C to +71°C Case Temp) 
Frequency Range 

Input Dynamic Range 

Log Output 
Linearity 

(@ room temp) 
(- 30OC to +71 OC) 

Slope (@ room temp) 
Slope Variation vs. Temperature 

(- 30OC to +71OC) 
Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 

100 - 500 MHz 

- 70dBm to OdBm 

±1 dB Max 
±2 dB Max 

15 mV/dB Nom 

5% Max 
o to 1V Nom 
20 nsec Max 

o dBm Nom 

Bias Power"" +12 VDC @ 60 mA Typ 
- 12 VDC @ 100 mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 93 Ohms Nominal 

Package Type ICLLWP300 (FP-21) 
ICLLW300 (C-36) 

(See pages 477 and 486 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

'AII speCifications apply when operated at ±12 VDC and with a 50 ohm tF source and load 
Impedance and 93 ohm video load Impedance 
-- ± 15 VDC option available Consult factory 

Ordering Information 

Model No_ 
ICLLW300 
ICLLWP300 

Connector 
SMA 

Pc. Mount 

Unit Price 
(1-9 Units) 

$2195 
$2295 

Typical Performance 
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MODEL 
ICLAP361/1CLA361 

LOGARITHMIC AMPLIFIER 
250-500 MHz 

Linearity ± 1.0 dB Typical 
Dynamic Range 70 dB Typical 
Hermetically Sealed Microcircuit 
Construction 

Guaranteed Specifications * 
(From - S5°C to + 8S0C Case Temp) 

Frequency Range 
Input Dynamic Range 

Tangential Sensitivity 
InputVSWR 
Log Output 

Linearity 
Slope 
Slope Variation vs. Frequency 
and Temperature 

-40 to + 70 °C 
- 55 to +85°C 

Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 

250-500 MHz 
65 dB Min 

( -65 to 0 dBm) 
-70 dBm Min 

2.0:1 Max 

±1 .5dBMax 
25 mV/dB Nom 

± 10% Max 
± 15% Max 

o to 1.75V Nom 
10 nsec Max 

o dBm ± 1.5 dB 
Bias Power + 12 VDC @ 45 mA Max 

-12VDC@160mAMax 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 
Video Load Impedance 93 Ohms Nominal 

RF Input Power + 10 dBm Max 
Package Type Flatpack (FP-12); Connectorized (C-22) 

(See pages 476 and 484 for physical dimensions.) 

Envi ronmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 
• All speCifications apply when operated at ± 12 VDC and Wilh a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance 

· · Prevlously ANZAC model AM/AMC-361 

Ordering Information 

Model No. 
ICLAP361 
ICLA361 

Delivery 1$ from stock 

Part No. 
6059 
6054 

Connectors 
PIN 

SMA 

Unit Price 
(5-9 Units) 

$1330 
1517 
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Typical Performance 
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MODELS 
ICLAP37111CLA371 

LOGARITHMIC AMPLIFIER 
500-1000 MHz 

Linearity ± 1.0 dB Typical 
Dynamic Range 70 dB Typical 
Hermetically Sealed Microcircuit 
Construction 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency Range 
Input Dynamic Range 

Tangential Sensitivity 
Input VSWR 
Log Output 

Linearity 
Slope 
Slope Variation vs. Frequency 
and Temperature 

-40 to + 70°C 
-55 to +85°C 

Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 

500-1000 MHz 
65 dB Min 

( - 65 to 0 dBm) 
-70 dBm Min 

2.0:1 Max 

± 1.75 dB Max 
25 mV/dB Nom 

± 10% Max 
± 15% Max 

o to 1.70V Nom 
10 nsec Max 
-3 dBm Min 

Bias Power +12 VDC @ 45 mA Max 
- 12 VDC @ 240 mA Max 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 93 Ohms Nominal 

RF Input Power + 10 dBm Max 
Package Type Flatpack (FP-12); Connectorized (C-22) 

(See pages 476 and 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 
• All speCifications apply when operated at ± 12 VDC and With a 50 ohm tF source and load 
Impedance and 93 ohm video toad Impedance 

• ' Prevlously ANZAC model AM/AMC-371 

Ordering Information 

Model No. 
ICLAP371 
ICLA371 

Delivery IS from stock 

Part No. 
6069 
6064 

Connectors 
PIN 

SMA 

Unit Price 
(5-9 Units) 

$1845 
2031 

Typical Performance 
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o 

INPUT POWER (dBm) 
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2_0 

dBm 
0 

;;; 1.5 

~ 
- 10 

- 20 
~ -... 
:> 1_0 "- - 30 ... .. 
:> 
0 - 40 
0 .. 0.5 0 - so :; 

- 60 
-65 

500 750 1000 

LllRlT 1111 
o - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 

INPUT POWER (dBm) 

FREQUENCY (MHz) 

Adams !iRussell 
COMPONENTS GROUP 

~ C=O ~ _____ Make the Connection. 
161 E. Industry Court Deer Park, NY 11729 Fax (516) 242-1222 

For Technical Information, Call (516) 242-1100 
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MODEL ICLLW750 
ICLLWP750 

WIDEBAND LOG AMPLIFIER 
500 - 1000 MHz 

Hermetic Ultraminiature Design 
Linearity ± 1 dB 
Wideband Log Characteristics 

Guaranteed Specifications* 
(From - 30°C to +71°C Case Temp) 
Frequency Range 

Input Dynamic Range 

Log Output 
Linearity @ room temp. 
- 30°C to +71 °C 

Log Output 
Linearity 

(@ room temp) 
(- 30OC to + 71 OC) 

Slope (@ room temp) 
Slope Variation vs. Temperature 

(- 30OC to +71OC) 
Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 

500 - 1000 MHz 

- 65dBm to OdBm 

±1 .0dB 
±20dB 

±1 dB Max 
±2 dB Max 

15 mV/dB Nom 

5% Max 
o to 1V Nom 
20 nsec Max 

o dBm Nom 

Bias Power" +12 VDC @ 60 mA Typ 
- 12 VDC @ 100 mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 93 Ohms Nominal 

Package Type ICLLWP750 (FP-21) 
ICLLW750 (C-36) 

(See page 477 and 486 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

'AII speclftcatlons apply when operated at ± 12 VDC and with a 50 ohm IF source and load 
Impedance and 93 ohm video load Impedance 
.. ± 15 VDC option available. Consult factory. 

Ordering Information 

Model No. 
ICLLW750 
ICLLWP750 

Connector 
SMA 

Pc. Mount 

Unit Price 
(1-9 Units) 

$2550 
$2650 

Typical Performance 
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TIME (20 nsec/div) 
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MODEL 
MWL1000 

WIDEBAND LOGARITHMIC 
AMPLIFIER 500 - 1500 MHz 

1 GHz Operating Bandwidth 
Hermetic Ultraminiature Design 
Clean Pulse Response 

Guaranteed Specifications* 
(From -30°C to +71°C Case Temp) 
Frequency Range 

Input VSWR 

Input Dynamic Range 
Log Output 

Linearity 
(@ room temp) 
(-30"C to +71"C) 

Slope (@ room temp) 
Slope Variation vs, Temperature 

(- 30"C to +71 "C) 
Voltage Range (Direct Coupled) 
Rise Time (10-90%) 

Limited IF Output 

Bias Power * * 

500 - 1500 MHz 

2,0:1 Max 

-65 dBm to 0 dBm 

±1 dB Max 
±2 dB Max 

15 mV/dB Nom 

5% Max 
o to 1V Nom 
15 nsec Max 

o dBm Nom 

+12 VDC @ 50 mA Typ 
-12 VDC @ 100 mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 93 Ohms Nominal 

Package Type Connectorized (C-36) 
(See pages 486 for physical dimensions,) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog, 

'AII speclflcallons apply when operated at ± 12 VDC and with a 50 ohm tF source and toad 
Impedance and 93 ohm video load Impedance 
.. ± 15 VDC option avallabte, consutt factory 

For addltlonat Informallon 01 the RHG MWL Senes 10 Amps (up to 3 GHz ) see the latest RHG 
Etectronlc Laboratory Catatog 

Ordering Information 

Model No. Connector 
MWL1000 SMA 

Unit Price 
(1-9 Units) 

$2675 

Typical Performance 

INPUT OUTPUT CHARACTERISTIC 
Iii 
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MODEL 
MWLN1C 

1 nsec RISE TIME LOG AMPLIFIER 
1000 MHz 

1 nsec Rise Time 
60 dB Dynamic Range 
MIL Grade 

Guaranteed Specifications* 
(From -30°C to +71°C) 
Frequency 
Bandwidth 

1000 MHz 

700 MHz Nom 

Input Dynamic Range - 60 dBm to 0 dBm 

Log Output 
Li nearity 

(@ room temp) 
(-30"C to +71 "C) 

Slope (@ room temp) 
Slope Variation vs. Temperature 

(-30"C to +71"C) 
Voltage Range (Direct Coupled) 

Input VSWR (50 Ohms) 

Rise Time 
Bias Power +15 VDC 

- 15 VDC 

± 1 dB Max 
±2 dB Max 

15 mV/dB Nom 

5% Max 
o to 1V Nom 

s; 2:1 

1 nsec Max 

75 mA Typ 
150 mA Typ 

Operati ng Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 50 Ohms Nominal 

Package Type 

Environmental 

Connectorized (C-38) 
(See page 486 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requ irements of Table 1C, page 498 of the Adams-Russell catalog. 

"All specifications apply when operated at ± 15 VDC and with a 50 ohm IF source and load 
impedance and 50 ohm video load impedance. 

For additional RHG products see the latest RHG Electronics Laboratory, Inc. catalog. 
Call RHG for information on lnsec Logs at other operating frequencies 

Ordering Information 

Model No. Connectors 
MWLN1C SMA 
Delivery IS from stock . 

Unit Price 
(1-9 Units) 

$3,750 

Typical Performance 

INPUT-OUTPUT CHARACTERISTIC 
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MODEL 
ICDL16035 
ICDLP16035 

FREQUENCY DISCRIMINATOR 
160 MHz 

Hermetic Ultraminiature Discriminator 
Connector and PC. Mount Designs 
1 Cubic Inch (16.4 ml) 

Guaranteed Specifications* 
(From -40°C to +71°C Case Temp) 
Crossover Frequency 

Rated Input 

Output 
Linear Bandwidth 

Peak to Peak Bandwidth 

Linearity 

Video Output 

Minimum Video Output 

Rise Time 

Bias Power"" 

160 MHz 

o dBm (usable -20 to OdBm) 

35 MHz Min 

60 MHz Min 

:s ±3% over linear 
bandwidth at room temperature 

:s ±6% over linear 
bandwidth at - 40"C to +71"C 

DC coupled emitter follower, 
rated output into 93 on load 

0.100 Volts/MHz 

25 nsec Max 

+ 12 VDC @ 100 mA Typ 
- 12 VDC @ 100 mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 93 Ohms Nominal 

Package Type ICDLP16035 (FP·22) 
ICDL1 6035 (C·37) 

(See pages 477 and 486 for physical dimensions.) 

Envi ronmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams·Russell catalog. 
'AII speclflcallons apply when operated at ± 12 VDC and With a 50 ohm IF source and load Im
pedance and 93 ohm video load Impedance 
.. ± 15 VDC option available Consult factory 

Ordering Information 

Model No. 
ICDL16035 
ICDLP16035 

Connector 
SMA 

Pc. Mount 

Unit Price 
(1-9 Units) 

$1425 
$1525 

Typical Performance 

+7.5 
Ul 
~ +5.0 
0 
~ +2.5 
I-
::l +0.0 0 
0 

- 2 .5 w 
c 
:> - 5.0 

- 7.5 

S CURVE 

/' r----
/,V 

./ 
V 

" V 

120 130 140 150 160 170 180 190 200 
FREQUENCY (MHz) 

FREQUENCY ERROR RELATIVE 
.. TO IDEAL CURVE 
J: +3.0 

+2~OC ~ 
z o 
~ 
~ 
C 

~ 
Z 
W 
::l 
o 
W 
rr ... 

+2 .0 

+1.0 

+0.0 

- 1.0 

- 2.0 

-3.0 

-- ---
+73OC 

- 40OC , \ \ 
- -:.- tx ~~ --

140 144 148 152 156 160 164 168 172 176 180 
FREQUENCY (MHz) 

PULSE RESPONSE @ 177.5 MHz 

I 

o I--f-J .---- ----- -.-.------ ----- ---.. -.... ----. 

TIME (50 nsec/Dlv) 

~ [J=CJ @3 _____ l\4ake the Connection. Adams !i Russell 
COMPONENTS GROUP 161 E. Industry Court Deer Park, NY lln9 Fax (516) 242-1222 

For Technical Information, Call (516) 242-1100 For Ordering Information, Call (617) 273·3333 

120 



MODEL 
ICDS1000 

DELAY LINE FREQUENCY 
DISCRIMINATOR 1000 MHz 

Fast Rise Time: ::5 5 nanoseconds 
Direct Coupled Video 
Excellent Transient Response 

Guaranteed Specifications· 
(From -54°C to +71°C Case Temp) 
Crossover Frequency 

Linear Bandwidth 

Rated Input 

Discriminator Output 
Slope 
Linear Bandwidth 

Peak to Peak Bandwidth 

Frequency Accuracy 

Rise Time 

Bias Power* 

1000 MHz 

300 MHz 

o dBm (usable to - 10 dBm) 

10 mV/MHz Min 

300 MHz Min 

500 MHz Min 

:S ±12 MHz over linear 
bandwidth @ +25"C 

:S ±30 MHz over linear 
bandwidth and temperature"C 

5 nsec Max 

+12 VDC @ 40 mA Typ 
- 12 VDC @ 190 mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Video Load Impedance 93 Ohms Nominal 

Package Type Connectorized (C-24) 
(See page 484 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

-±15 VDC option available. Consult factory. 
For additional RHG products see the latest RHG Electronics Laboratory, Inc. catalog 

Ordering Information 

Model No. Connector 
ICDS1000 SMA 

Unit Price 
(1-9 Units) 

$1 995 

Typical Performance 
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MODEL ISM16040 
ISMP16040 

CONSTANT PHASE LIMITER 
160 MHz 

High Performance 
Hermetically-Sealed 
Connector and PC. Mount Designs 
1 Cubic Inch (16.4 ml) 

Guaranteed Specifications* 
(From -40°C to +71°C Case Temp) 
Frequency 

Bandwidth 

160 MHz 

40 MHz 

Input Dynamic Range -70 to -5 dBm 

Output 
Phase Variation Over 
Input Dynamic Range 

Output Power (nominal) 

Output Level Variation 
Over Input Dynamic Range 

Noise Figure (nominal) 

Input/Output VSWR 

Phase Tracking"" 
Two Channels 

Three Channels 

±2.5° (room temperature) 
±5.00 (-40OC to +70OC) 
±3.0o (room temperature) 
±6.00 (-40OC to +70OC) 

< 100 

+10 dBm 

±05 dB 

10 dB 

:51.5:1 

Bias Power" - 12 VDC @ 150 mA Typ 

Operating Characteristics 
IF Impedance 50 Ohms Nominal 

Package Type ISM16040 Connectorized (C·35) 
ISMP16040 Pc. Mount (FP·24) 

(See pages 486 and 478 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 
• -15 VDC opllon available. consull factory 
· ·SpeCial order reqUIrement - Option " M" 

For addilional RHG products see the latest RHG Eleclronlcs Laboratory. Inc catalog 

Ordering Information 

Model No. 
ISM16040 
ISMP16040 

Connector 
SMA 

Pc. Mount 

Unit Price 
(1-9 Units) 

$1615 
$1715 

Typical Performance 
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RF CONTROL DEVICE SELECTION GUIDE 

FREQUENCY 
MODEL RANGE SILICONI 

INSERTION 
LOSS 
(dB) 
TYP 

ISOLATION 
(dB) 
TYP 

VSWR 
TYP NO. (MHz) GaAs 

SW·209 
SW·209B 
SW·211 
SW·212 

SW·222 
SW·223 
SW·215 
SW·216 

SW·239 
SW·122 
SW·162 
SW·224 

SW·218 
SW·233 
SW·234 
SW·236 

SW·202 
SW·203 
SW·204 
SW·219 

7 
SW·228 
SW·205 
SW·206 ---
SW·123 
SW·163 
SW·113 
SW·241 

DC·3000 
DC·3000 
DC·3000 
DC·3000 

DC-4000 
DC·4000 
5·4000 
5·4000 

DC·l000 
5·1000 
10·1500 
DC·2000 

5·2000 
5·2000 
5·2000 
5·2000 

OC·3000 
DC·3000 
DC·3000 
DC·3000 

5·1000 
10·1500 
5·2000 
5·2000 

GaAs 
GaAs 
GaAs 
GaAs 

GaAs 
GaAs 
GaAs 
GaAs 

GaAs 
Si 
Si 

GaAs 

GaAs 
GaAs 
GaAs 
GaAs 

GaAs 
GaAs 
GaAs 
GaAs 

Si 
Si 
Si 

GaAs 

SW·248 5·2000 GaAs 
SW·251 5·2000 GaAs 
SW·252 5·2000 GaAs 
SW·133 200·2000 Si 

' CASE STYLE: FP = FLATPACK; 01 
" DENOTES SURFACE MOUNT 
BOLD = NEW PRODUCTS 

124 

0.7 
0.5 
1.0 
1.0 

0.5 
0.5 
0.8 
0.6 

1.0 
1.0 
1.0 
1.0 

0.5 
0.8 
0.8 
0.5 

0.6 
0.5 
1.3 
1.0 

60 
45 
60 
60 

1.15:1 
1.15:1 
1.15:1 
1.15:1 

1.15:1 
1.15:1 

1.2:1 
1.2:1 

SPOT SWITCHES 
55 
60 
60 
40 

55 
50 
55 
50 

50 
50 
50 
40 

1.1:1 
1.1 :1 
1.1: 1 
1.2:1 

1.2:1 
1.2:1 
1.2:1 
1.2:1 

1.15:1 
1.15:1 
1.15:1 
1.1 :1 

SP3T SWITCHES 
60 1.1: 1 
45 1.2:1 
60 1.1 :1 
60 1.2:1 

1.0 55 1.2:1 
1.0 55 1.2:1 
1.0 55 1.2:1 
0.6 45 1.2:1 

= DUAL IN LINE; TO = TO·5/B ; CHIP = IC CHIP 

TERM 

50 OHM 
50 OHM 
OPEN 
OPEN 

OPEN 
OPEN 

50 OHM 
50 OHM 

OPEN 
OPEN 

50 OHM 
OPEN 

OPEN 
50 OHM 
OPEN 

50 OHM 

OPEN 
50 OHM 
50 OHM 
OPEN 

OPEN 
50 OHM 
OPEN 

50 OHM 

OPEN 
50 OHM 
OPEN 
OPEN 

DRIVER 

0/-5V 
0/-5V 
0/-5V 
0/-5V 

0/-5V 
0/-5V 
TTL 

CMOS 

0/-5V 
TIL 
TIL 
TTL 

CMOS 
TTL 
TTL 

CMOS 

01-5V 
0/-5V 
0/-5V 
0/-5V 

TIL 
TIL 
TIL 
TTL 

TTL 
CMOS 
CMOS 
TIL 

CASE' PAGE 
STYLE NO. 

CR·3 168 
CR·3 168 

TO·5·3 169 
FP·13 170 

CR·2 174 
CR·2 174 
01·1 171 
01·1 171 

SF·2 182 
01·1 145 
01·1 153 

TO·5·3 175 

01·1 172 
FP·16 179 
FP·16 180 
FP·16 179 

Fp·13 165 
TO·5·3 164 
FP·13 165 
CR·3 173 

CR·2 
01·1 
01·1 

01·2 
01·2 
01·2 
01·5 

FP·17 
Fp·17 
FP·17 
01·2 

146 
154 
140 
183 

187 
186 
187 
150 



RF CONTROL DEVICE SELECTION GUIDE (continued) 

FREQUENCY 
MODEL RANGE SILICONI 
NO. (MHz) GaAs 

SW·255 
SW·257 
SW·258 
SW·261 

SW·240 
SW·243 

SW·281 
SW·280 

SW-119 
SW·283 

MODEL 
NO. 

AT-200 
AT-201 
AT-202 

MODEL 
NO. 

PM·111 

5-1000 
lQ-11OO 

:II: 
5·2000 
5·2000 
5·2000 
5·2000 

DC·4000 
DC·4000 

DC-4000 
oc-eooo 

10-2000 
DC·3000 

FREQUENCY 
RANGE 
(MHz) 

DC-5000 
DC-5000 
DC-5000 

FREQUENCY 
RANGE 
(MHz) 

28.5-31 .5 

SI 
SI 
Sl .... 

GaAs 
GaAs 
GaAs 
GaAs 

Sl 
GaAs 
GaAs 

GaAs 
GaA. 

Si 
GaAs 

SILICONI 
GaAs 

II 
81 

J1. 
GaAs 
GaAs 
GaAs 

INSERTION 
LOSS 
(dB) 
TYP 

0.6 
0.9 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.
i.e 
1 .. 
o.e 
0.6 
0.7 

0.5 
O.S 

ISOLATION 
(dB) 
TYP 

VSWR 
TYP 

SP4T SWITCHES 
eo 
80 .. • 55 
55 
55 
55 

50 
40 

1.1:1 
1.1:1 
VI:1 
101:1 
1.2:1 
1.2:1 
1.2:1 
1.2:1 

1.2:1 
1.2:1 

DPDT SWITCHES 
50 
50 

1.1S:1 
1.1S:1 

TRANSFER SWITCHES 
0.9 
0.8 

INSERTION 
LOSS 
(dB) 
TYP 

2.0 

:I 
8.0 
1.0 

1.25 
1.25 

50 
55 

1.1 :1 
1.15:1 

ATTENUATORS 
ATTENUATION 

RANGE 
(dB) 
TYP 

VSWR 
TYP 

PHASE SHIFTERS 

PHASE 
RANGE 
(Deg) 

0.180 

INSERTION 
LOSS 
(dB) 
TYP 

0.8 

l CASE STYLE: FP = FLATPACK; 01 = DUAL INLlNE; TO = TO-5/8 ; CHIP = IC CHIP 
""DENOTES SURFACE MOUNT 
BOLD = NEW PRODUCTS 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

TERM 

OPEN 
50 OHM 
OPEN 

50 OHM 

OPEN 
OPEN 

OPEN 
OPEN 

OPEN 
OPEN 

TYPE 

VSWR 
TYP 

1.3:1 

DRIVER 

TTL 
CMOS 
CMOS 
TTL 

0/-5V 
0/-5V 

O/-SV 
O/-SV 

TTL 
OI-5V 

CASEl PAGE 
STYLE NO. 

01·5 187 
01·5 188 
01·5 189 

FP-17 190 

CHIP 160 
CR·4 185 

CR-4 193 
CHIP 162 

01-4 143 
CR-4 194 

CASEl PAGE 
STYLE NO. 

CASE 
STYLE 

FP-4 

PAGE 
NO. 

195 
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PIN DIODE RF SWITCHES 

INTRODUCTION 
PIN diode RF switches are devices which control 
the path of RF signals through transmission line 
media. The switching is performed by biased PIN 
diodes in the RF path and is totally solid state in 
operation. 

PIN diode RF switches are typically used in small 
signal (less than + 10 dBm) applications, although 
higher power switches have been designed. System 
designers use PIN switches at frequencies between 
5 MHz and 18 GHz in any application requiring 
RF switches. Some of these include the following: 

High Band/Low Band Receiver Switches 
Selecting Various Bandwidth IF Filters 
Controlling Antenna Arrays 
Pulse Modulation 
Signal Sampling 
Selecting Local Oscillators 

The purpose of this application note is to 
familiarize the systems designer with the capa
bilities of RF PIN switches. We will define perfor
mance parameters, outline design tradeoffs and 
determine typical specification margins. 

SWITCH DESIGN CONFIGURATIONS 
To understand the basic performance limitations, 
t he systems designer needs to be familiar with the 
various switch configurations and their capa
bilities and limitations. This will be a brief in
troduction with a more detailed treatment avail
able in the literature. 4.6 

Series 
The series PIN diode switch is shown in Figure lao 
This circuit can provide excellent isolation at lower 
frequencies (below 2 G Hz). Because of its simplici
ty, this switch has very low insertion loss over a 
very broad frequency range with values below 
0.5 dB possible. When re-applied as a multi throw 
as in Figure 1 b, the circuit performs as a broad
band switch having the same properties of the 
single throw switch in each arm. In fact, this con
figuration is the simplest way to design a broad
band multi throw switch. 

Shunt 
The shunt switch is the workhorse configuration 
for PIN diode switches. Shown in Figure 2a, the 
shunt switch has excellent isolation properties 
over a very broad frequency range (approximately 
20 dB for a single diode & switch). In addition, in
sertion loss is low because of the lack of any 
elements in series with the transmission line. In-
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Figure 2a. Shunt SPST 
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sertion loss and VSWR are limited at 10 GHz and 
above by the shunt capacitance of the diode. Good 
performance with moderate VSWR to 18 GHz is 
possible. 

To enhance isolation over octave bandwidths, 
several shunt diodes separated by quarter-wave 
transmission lines may be incorporated. One such 
switch is shown in Figure 2b. The isolation is ap
proximately double that of the single shunt diode 
plus 6 dB. 4 Although limited in bandwidth, this 
configuration can achieve very high isolation 
values (70-90 dB) with additional shunt diodes and 
transmission line sections. However, insertion loss 
will increase as more components are added to the 
circuit. 

Multithrow switches are difficult to realize using 
only shunt diodes. A band-limited shunt multi
throw as shown in Figure 2c uses quarter-wave 
transmission lines to give the "off' arm a high 
input impedance at the common port to prevent 
loading of the "on" arm. Because this is achieved 
with quarter-wave sections, the switch is inherent
ly band-limited to approximately one octave. 7 

Series-Shunt 

To combine the broadband insertion loss of the 
series switch with the broadband isolation of the 
shunt switch, plus adding multithrow capability, a 
PIN diode switch is given the series-shunt con
figuration as shown in Figure 3a. The increased 
complexity degrades insertion loss and VSWR but 
overall performance is greatly enhanced. Like the 
shunt switch, isolation can be increased with the 
addition of diode/quarter-wave transmission line 
sections at the expense of insertion loss and 
VSWR. 

Multithrow series-shunt switches are configured 
as shown in Figure 3b. Arms may be added to con
struct a switch of the desired order. Multithrow 
series-shunt switches are the best overall per
formers when broadband isolation is required and 
reasonable (1-2 dB) insertion loss is tolerable. 

Additional variations are possible from those 
shown here. Modifications and innovations can be 
made to optimize a particular parameter. However, 
with the adoption of a given configuration comes a 
set of performance characteristics which the 
designer has to live with. Although he can modify 
them somewhat, the designer is often limited to 
what he can achieve without a total change in his 
design. 
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UNDERSTANDING PARAMETERS 
Insertion Loss 
Insertion Loss, as well as Isolation, and VSWR are 
the primary parameters which describe a PIN 
switch. Insertion Loss is a measure of RF signal 
loss when passing through the switch when it is in 
the "on" condition. Although it is desirable for In
sertion Loss to be ideally non-existent, it is never
theless a necessary evil. Some amount of Insertion 
Loss must be tolerated in order to allow tradeoffs 
for other parameters. Typical values are between 
0.5 dB and 2 dB. See Figure 4a. 

Isolation 
Isolation is a measure of the degree which an 
unwanted RF signal is attenuated when the switch 
path is in the "off' condition. Being the difference 
in power levels appearing at a load with the switch 
"off' as compared to the switch "on", isolation is 
sometimes referred to as the on/off ratio. A mini
mum amount of isolation is required by the system 
designer to provide adequate rejection of 
unwanted signals in a given RF path. Because real
izable isolation values are finite and are at the 
expense of other parameters, no higher isolation 
than necessary should be specified. Isolation levels 
range from 20 dB to 70 dB or more with values 
above 90 dB achievable but designs to achieve 
these levels are at the expense of other parameters, 
principally insertion loss. A switch in the isolated 
state presents a reflective termination at each port 
at which no alternate RF path exists. In cases 
where this is a problem, a switch can be designed 
to present a matched termination in both "on" and 
"off' states (at the expense of other design 
parameters, of course). This type of switch is com
monly called a "matched" or "terminated switch". 
See Figure 4b. 

VSWR 
VSWR (Voltage Standing Wave Ratio) measures 
the degree of impedance match present at a PIN 
switch RF port. Because a switch is used to merely 
control the path of RF signals, VSWR levels of the 
switch are expected to be better than other devices 
used in the system. As a switch design parameter, 
VSWR usually follows from good insertion loss 
design. It has a major impact when considering in
ternal switch transmission line media, component 
parasitics and RF port transitions and therefore is 
very sensitive to the layout of the switch. Minimiz
ing VSWR is a case of reducing parasitics and 
designing a good layout. See Figure 4c. 

128 

Vs 

Vs 

Vs 

Zo 

P~ = Power Delivered To Load 
With Switch In Path 

P, = Power Delivered To Load 
Without Switch In Path 

IL = 10 log ~ 
P~ 

Expressed in Decibels (dB) 

Figure 4a. Insertion Loss 

P~ = Power Delivered To Load 
With Switch In The ·on" 

Zo Condition. 
P~ - Power Delivered To Load 

With Switch In The ·off' 
Condition. 

ISO - 10 .log~~) 
Zo Expressed in Decibels (dB) 

Figure 4b. Isolation 

1 + In 
VSWR = 1=-rrT 

P, = Incident Power To 
Switch RF Port 

P. = Reflected Power From 
Z Switch RF Port 

o In _ Magnitude Of The 
Voltage Reflection 
Coefficient 

WI = ~ Jp; 

Figure 4c. VSWR 

Switching Speed 
One of the features of PIN diode RF switches is the 
ability to switch quickly and reliably. The all-solid
state electronics allows frequent switching with no 
impact on reliability and as such, PIN diode 
switches find application as pulse modulators, 
time multiplexers and any application requiring 
many switching operations. 



To specify switching characteristics, an under
standing of the various parameters is required. 
Terminology and definitions vary, but the most 
popular parameters are listed as follows and are 
defined in Figure 5: 

CONTROL 
SIGNAL 

RF 
SIGNAL 

50% 

T Rise = Rise Time 
TFall = Fall Time 
Ton = On Time 
T Off = Off Time 

TR , .. 

50% 

90% RF 

10% RF 

TR ". = Rise Time = Time for RF signal to rise from 10% 
to 90% of the maximum "on" level. 

TF." = Fall Time = Time for RF signal to fall from 90% 
to 10% of the maximum "on" level. 

To. = On Time = Time from 50% of the control pulse 
to 90% of the maximum "on" level. 

T OJJ = Off Time = Time from 50% of the control pulse 
to 10% of the maximum "on" level. 

Figure 5. Switching Parameters 

The most significant parameters are rise time and 
fall time. They determine the upper limit in switch
ing rate and dictate the minimum time necessary 
for the switch to change state. On and Off time 
measures the total switching time starting at con
trol pulse transition (50% point) to RF level stabi
lization (90% point). Although the on/off time 
parameter includes control pulse delay which is in
ternal to the RF switch, this delay may be de
signed out at the system level by allowing ade
quate control lead time to anticipate this delay. 

Typical Ton and T qff are around 1 /A s to 2 J.i s for 
switches below 1 GHz. Switches above 1 GHz can 
easily achieve 100-500 ns switching times while 
faster times of 10-30 ns have been designed. High 
speeds of 1-10 ns can be achieved at lower frequen
cies (1-500 MHz) by using Schottky diodes in a 
balanced configuration similar to that of a double 
balanced mixer. These switches are inherently 
limited in bandwidth (one or two octaves) due to 
the use of input and output ferrite transformers. 

Switching Transients 
One of the consequences of fast switching is the 
switching transients which appear at the RF ports. 
The transients are due to the DC shifts which oc
cur internally in the switch during switching. Tran
sients can cause problems because their spectral 
content can cause false signals to occur during 
switching. The problem is particularly serious 
when the spectral content is inside the RF band of 
the switch. The frequency of the transient spectral 
content is a function of the speed of the switch. 
Faster switching produces transient energy at 
higher frequencies. The amplitude of the transients 
are higher for faster switching speeds and for 
switches designed for lower frequencies. 

Transients are specified several ways. One ap
proach is to specify the maximum allowable 
amplitude of the transient found at each of the RF 
ports. Alternately, when the majority of the spec
tral content is outside the switch RF band, tran
sient amplitude can be specified in-band only. This 
can be measured by filtering off the out-of-band 
transient energy. An additional method specifies 
the spectral content, in dBm, in the RF band of 
interest. 

RF Power Handling 
PIN diode switches are usually considered to be 
small signal devices and generally handle RF 
power levels up to +20 dBm (100 mW) with op
timum performance below + 5 dBm. The basic 
power limitation is the use of the PIN diode 
devices in series with the RF path. Any power loss 
due to the diodes themselves is dissipated by the 
diode. Heat sinking can improve this somewhat 
but the real solution is to change the design 
approach. 

Switches specifically designed for high power use 
specially designed high power PIN diodes mounted 
in shunt with the RF line. As opposed to series 
mounting, shunt mounting offers fewer obstacles 
to RF power passing through the switch. Because 
of the limitations of shunt mounting and the use of 
high power devices, electrical performance is sever
ly limited when compared to small signal switch 
designs. 

"Hot Switching" is a term used to describe 
switching states with RF power applied. This is 
the most stringent condition for a high power 
switch because, in the transition, the diodes are in 
an intermediate resistance state and bear the brunt 
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of the RF power for a short period of time. High 
power switches mayor may not be designed for hot 
switching and are specified accordingly. 

INTERMODULATION PRODUCTS 
PIN diode switches by nature are low distortion 
devices. The reason is that the PIN diodes them
selves have excellent distortion characteristics. 
The letters PIN stand for Positive-Intrinsic
Negative and refer to the layers of doped silicon 
which comprise the diode structure. The intrinsic 
(undoped) layer is incorporated to provide excep
tionally low back bias capacitance which allows 
high isolation and low insertion loss RF perfor
mance. A benefit of the intrinsic layer is that it pro
vides spacing between the P and N layers. This 
causes the transition time of carriers crossing the 
intrinsic layer to be lengthened which reduces the 
effect of non-linear diode resistance on an RF 
signal. Thus, switches in the 2 to 18 G Hz range are 
seldom specified for intermodulation. 

PIN diode switches used at lower frequencies have 
more of a problem. As the RF signal approaches 
lower frequencies, the transition time is no longer 
long enough to prevent non-linear effects. Second 
and third order intercept points degrade for lower 
frequencies and can determine the lower frequency 
limit of operation. Typical values are a +30 dBm 
third order intercept and a + 60 dBm second order 
intercept. 

UNDERSTANDING SWITCH DESIGN 
TRADEOFFS 
As can be expected, each parameter has a possible 
tradeoff relative to other parameters. It helps to 
understand some of the fundamental tradeoffs 
made by switch designers because it yields insight 
as to what is feasible and where to emphasize 
switch performance. 

Insertion loss and isolation are fundamental trade
off parameters. Changes of 0.6 dBm in insertion 
loss can mean a 10 dB change in isolation. I t is 
seldom that a change in one does not affect 
another. Another pair is switching speed vs. 
switching transients. Faster switches yield larger 
transients and can be critical for systems design. 
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Specifying unnecessary low end frequency opera
tion will aggravate both achievable speed and tran
sients. RF power level may dictate switch design 
and has severe consequences for all other param
eters, particularly isolation. Bandwidth consid
erations may dictate broadband or narrowband 
designs. Narrowband design, where possible, of
fers higher performance with less complexity. This 
is especially true at microwave frequencies where 
distributed line lengths can be used to great advan
tage to improve overall performance. 

CONCLUSION 
The PIN diode switch proves to be an excellent 
choice when fast switching or frequent switching is 
required. Optimum performance can be achieved 
by understanding the trade-offs inherent in PIN 
diode switch operation and by specifying only 
what is actually needed for system operation. 
Anzac's switch line adds the versatility of broad
band operations, internal driver and hermetic 
packaging to further simplify usage and improve 
reliability. The devices shown in this catalog are 
only a few of the many switch devices Anzac can 
supply. Custom versions are available and our Ap
plications Engineers can help the designer in speci
fying the design of a custom unit, if necessary, or 
application of one of our standard units to your 
system needs. 
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THE SW-200 GaAs SPOT MMIC SWITCH, 
MIC APPLICATIONS AND PRODUCTS 

INTRODUCTION 
Adams-Russell Semiconductor Center has devel
oped a GaAs monolithic microwave integrated cir
cuit (MMIC) SPOT switch, the SW-200 and, in ajoint 
effort with the Anzac Division, has implemented it 
in a family of MMIC/MIC hybrid switch products in 
this catalog. These products include versions with 
and without TTL/CMOS input compatible drivers. 
RF performance of this GaAs switch product fam
ily is comparable to high performance PIN diode 
switch designs with the additional benefits of 
nanosecond switching and minimal power consump
tion. Potential applications include; phased array 
radar, electronic countermeasures, switching 
matrices, general microwave and RF switching ap
plications, or any other signal processing system 
where the demand for faster and more reliable com
ponents of reduced size, weight, and DC power con
sumption cannot be compromised. 

MMIC SPDT SWITCH DESIGN 
The SW-200 is based on the use of Metal
Semiconductor Field Effect Transistors (MESFET) 
as the active elements. As shown in the schematic of 
Figure la, four MESFETs are arranged in two 
mirror·image series-shunt configurations 
originating at the common RF node. The series 
MESFET provides a through path for the "on" arm 
while the shunt MESFET provides isolation for the 
"off' arm. Four 2kohm resistors connect control in· 
puts A and B to the MESFET gates while providing 
isolation between the RF path and the control cir
cuitry. Each series MESFET gate is connected to 
the shunt MESFET gate on the opposite arm of the 
switch. Prevention of long term electrostatic build· 
up on the gates is achieved through the connection 
of a Schottky diode-20kohm resistor circuit be
tween each control/gate network and respective 
ground. Although gate leakage current is present, 
DC power consumption is dominated by the "micro" 
currents in the 20kohm resistors. These currents 
are shown beneath the truth-table of Figure la. 

MESFET SWITCH OPERATION 
Arrangement of the control network is such that 
complementary gate control voltages of 0/-5 to - 8 
V dc applied at control inputs A and B switch the 
series-shunt MESFETs "on" or "off' per the truth 
table shown in Figure 1 a. Therefore, if the RF to 
RFI path of Figure 1 is "on" MESFETs Q2 and Q4 
are "on" while Ql and Q3 are "off'. Control of an in
dividual MESFET is demonstrated by the 
MESFET equivalent circuit/truth table of figure 
lb. The "on" or low impedance state occurs when 0 
to -0.2 Vdc is applied to the MESFET gate. Con
versely, the "off' or high impedance state occurs 
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when a voltage (-5 to -8 Vdc) greater than the 
MESFET pinch-off voltage is applied to the gate. 
The pinch-off voltage is determined by the ion
implantation dose of the MESFET channel and is 
designed to be -4.0 Vdc maximum. This voltage 
provides the highest channel conductance and 
lowest "on" resistance that can be reliably turned 
"off' by a -5.0 Vdc gate bias. 

GaAs MMIC TECHNOLOGY 
N-channel depletion mode GaAs MESFETs with 1 
~m Schottky gates are used in the SW-200. Im
planted resistors and Schottky diodes along with 
the MESFETs are configured into a switch circuit 
utilizing air bridge interconnects to form a GaAs 
monolithic integrated circuit. MMIC wafer fabrica
tion follows an eight-mask process using direct ion 
implantation into semi -insulating GaAs 
substrates. Contact lithography with deep UV op
tics defines circuit patterns by exposing 
photoresist in areas determined by each mask. An 
E-beam evaporation system deposits metals that 
are later defined by the liftoff of the unexposed 
photo-resist, removing undesired metal. 

MMICLAYOUT 
A photograph of the 30x30x10 mil SW-200 chip is 
shown in Figure 2. Each of the four MESFETs is 
defined as a 1 ~ gate length by 1200 ~ gate width 
device with four 1 x 300 ~ gate fingers centered in 
3 ~m drain-source channels to minimize parasitic 
series resistance. Air bridge interconnects tie 
MESFET drains to the RF "out" ports and provide 
a crossover for the control network. Bondpads are 
configured to accomodate RF coplanar wafer prob
ing. Ground pads are large, 0.004 x 0.013 mils, to 
provide for low inductance grounding, maximizing 
isolation. 

.. ~~ 

Figure 2. SW-200 
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MMIC SWITCH PERFORMANCE 
Figure 3 shows measured performance for the 
SW-200 GaAs SPDT switch. With less than 1dB in
sertion loss and more than 30 dB isolation at 4 G Hz, 
the SW-200 demonstrates impressive RF perfor
mance in a small package. The absence of DC block
ing capacitors and bias chokes enables broadband 
performance literally down to DC and minimizes 
the area occupied by the circuit. The upper frequen
cy is limited to 6 G Hz by parasitic source-drain 
capacitance. Direct coupling such as this enables 
the SW-200 to achieve high switching speeds of 
Trise/fall=2ns typical at frequencies down to DC. 
(The RC time constant of the 2kohm resistor and 
the 1pF input gate capacitance defines the speed of 
the SW-200) This accomplishment has only been ap
proximated by more complex balanced mixer type 
switches. 

Input power for 1dB compression is+25 dBm for 
standard 01-5 Vdc control voltages. A maximum 
power capacity of + 31dBm occurs at 01-8 V dc con
trol (midway between pinch-off and gate breakdown 
voltage). Second and third order intermodulation 
intercept points are +66 and +41 dBm typical, 
respectively. This is excellent power handling 
capability for a control device of this simplicity and 
speed, and with such low current consumption. 
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DRIVER CIRCUIT DESIGN 
In order to integrate the SW-200 into a signal pro
cessing system, a driving circuit must be provided. 
The circuit must supply bias voltages of 0 to -0.2 
Vdc and -5 to -8 Vdc to the SW-200. It would be 
desirable for such a driver circuit to be compatible 
with a popular logic family such as TTL or CMOS, 
require only a single supply voltage, introduce little 
switching delay, and consume little DC current. 

One driver technique that satisfies the above re
quirements "floats" the channel of each MESFET 
on the MMIC switch above ground potential. 
Through the use of pull-up resistors and DC block
ing and bypass capacitors, -5 Vdc control now 
becomes 0 V dc and 0 V dc control becomes + 5 V dc 
at the SW-200's control nodes. Therefore, the 
MESFETs will now turn "off' with 0 V dc and turn 
"on" with +5 V dc applied to the respective control 
port. 

Figure 4 shows a schematic of the SW-200 being 
driven by a QMOS CD54HCT04 hex inverter. 
QMOS, (Quick-cMOS), is a LSTTL input compati
ble logic family. Characteristics include the fast 
speed of LSTTL and the low DC power consump
tion and +5 Vdc output voltage of CMOS. Unlike 
CMOS, the QMOS bias supply is limited to +5 Vdc 
+ /-10%. This driver makes anidealpartnerforthe 
fast, low DC current SW-200. 

As shown in figure 4, DC blocking capacitors, C1, 
C2, C3, required at each RF port, are chosen to give 
minimum insertion loss at the desired low frequen
cy. Bypass capacitors, C5 and C6, required to float 
the SW-200 ground above circuit ground, are 
chosen to give maximum isolation at the desired 
high frequency. A bypass capacitor, C4, of the same 
value as Cl, C2, C3, is required between DC bias and 
ground to bypass any RF signal leakage on the DC 
bias line. 

The floating bias circuit must hold the drain/source 
potentials to + 5 V dc, and must also isolate the RF 
ports from each other and ground (see Figure 4). 
Resistors, R2 and R3, that connect DC bias to the 
sources of Ql and Q4 may be approximately 1kohm. 
However, the resistors, Rl and R4, that connect DC 
bias to the drains of Q1, Q2, Q3, Q4 must be much 
larger in value, approximately 10kohm; these 
resistors are critical in reducing crosstalk between 
the RF paths. The sources of Q2 and Q3 do not need 
a direct connection to DC bias; they are alternately 
pulled to + 5 V dc by R1 and R4 during each respec
tive switching condition. 

Driver selection is determined by tradeoffs of 
switching speed, DC power consumption, and max
imum allowable RF input power. Alternate drivers 
to the QMOS CD54HCT04 include the LSTTL 
54LS04 hex inverter and the CMOS CD4041UB 
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quad true/complement buffer. The logic gates of 
these devices are also connected as true/comple
ment buffers as shown in figure 4. 

With additional pull-up circuitry connected be
tween the 54LS04 outputs and + 5 V dc, the LSTTL 
driver can be substituted for the pin compatible 
QMOS driver. However, a degradation in switching 
speed and an increase in DC current consumption 
from the QMOS performance will result. 

The CMOS driver can be implemented in place of 
the QMOS driver with no additional circuitry. The 
CD4041 VB interface to the SW-200 connects the 
complement output to control B and the true output 
to control A. Due to the SW-200's control voltage in
put limitations the CMOS driver may only be bi
ased up to +8 Vdc. This delivers +8 Vdc to the 
SW-200 and increases the maximum allowable RF 
input power from +25 to +31 dBm. 

In some applications, the two previously discussed 
LSTTL and CMOS driver circuits may be suffi
cient, but they do not take full advantage of 
SW-200's fast switching speed and ultra-low DC 
power consumption. A QMOS driver circuit makes 
optimal use of these high performance character
istics with a total switching speed of 20 nS and DC 
current consumption of less than 1 rnA at +5 Vdc. 

A thick or thin-film MIC assembly approach can be 
utilized to transform the driver circuit from paper 
to proto. Five I/O's are required consisting of RF 
common, RF1, RF2, +Vdc, and control input. RF 
I/O's should be separated from each other as much 
as possible for isolation purposes; layout symmetry 
is important in a SPDT application. Both the 
QMOS and CMOS unused logic gate inputs must be 
grounded for static protection purposes. 
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When wire bonding the SW-200, it is important to 
keep bonds as short as possible. For the RF ports 
this minimizes insertion loss and VSWR. For the 
ground ports, three short bonds from the SW -200 to 
ground (capacitor) are recommended. This provides 
for low inductance grounding which maximizes 
isolation. 

CONCLUSION 
With the growing demand for faster, smaller, more 
complex signal processing systems, the SW-200 is an 
important milestone. Incorporation of the switching 
function on a GaAs MMIC is a step towards inte
grating both switches and amplifiers in a monolithic 
format. Packaged versions are offered by Adams
Russell , Anzac Division to relieve the user from 
handling GaAs dice and from designing driver cir
cuitry. Monolithic switches from the Adams-Russell 
Semiconductor Center provide performance 
previously unavailable on the market place, such as 
nanosecond switching, microwatt DC power con
sumption , monolithic construction reliability, and 
low volume cost . It is now up to the system designer 
to exploit the application of monolithic GaAs 
technology to the systems of today and tomorrow. 
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Performance Monoli thic GaAs SPDT Switch", 15th 
European Microwave Confe rence, Paris, 1985, 
Digest of Technical Pape rs. 



Techniques to Achieve High Isolation 
With GaAs MMIC Switch Chips 

Mounting Techniques 

1. Mount the base of the chip directly on 
the ground plane (i.e. the metal floor of the 
package) and use short connections from 
the ground pads of the MMIC to the 
ground plane. 

2. Use short ribbon bonds (0.005 to 
0.010" wide) instead of wirebonds in the 
connection of the ground pads to ground. 

3. Elevate the ground plane to be at the same 
level as the ground pads on the chip 
surface. This can be done by: 
A. Using ground plane pedestals next 

to the chip, as shown. 

RI • • ON~ESTAl 

GROUND PLANE CHIP 

B. Depressing the chip into a channel in the 
ground plane, as shown. 

RI.OON~~~\ss~ 
GROUND PLANE CHIP 

Isolation performance of a GaAs MMIC switch can be de
graded by parasitic effects introduced by the circuit in 
which the MMIC is used. Two primary causes of isolation 
degradation are excessive ground path inductances and 
crosstalk between RF paths (external to the MMIC). This 
note will focus on techniques to reduce ground path 
inductances. 

The achievable isolation of a GaAs MMIC switch is a func
tion of how Iowan inductance one can achieve between the 
ground pad of the MMIC and the ground plane within a 
particular circuit. The lower the inductance, of course, the 
higher the isolation that can be achieved. 

For example, the curves shown for the SW-200 chip in the 
catalog were obtained using coplanar RF probes directly on 
the chip. Because this is a coplanar probe configuration 
(which also includes the ground plane), there is virtually no 
ground inductance in the measurement. Thus, the isolation 
obtained for SW-200 data sheet was for the case in which 
very small ground inductances exists and should be con
sidered optimum. 

However, the isolation curves for the SW-210 chip in the 
catalog were obtained with the chip mounted in a package 
having a flat ground plane on the floor of the package. 
Short wire bonds were used from the ground pads to the 
ground plane. Thus, the isolation obtained in the SW-210 
data sheet was for the case in which a finite inductance 
exists in the ground path. 

In practice, when a chip is mounted into a circuit, there will 
always be some finite inductance which can degrade the 
isolation performance. Several precautions can be taken to 
improve the isolation within a particular circuit. (See box.) 

The technique used by Anzac in most of the packaged 
MMIC switch products (SW-200 series) is that of #1 above. 
Catalog performance of these products can be used as an 
indicator of what can be expected if technique #1 is used. 
However, improvements can be expected in isolation 
performance if techniques 2 or 3 are used. 

This note briefly described techniques to obtain the max
imum possible isolation when using GaAs MMIC switch 
chips. Several options were outlined which involved varying 
degrees of complexity. Crosstalk, not addressed here, can 
also degrade isolation, and must be minimized to obtain 
overall performance. 
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SW-210 Configuration Guide 

Terminated (T) Configuration 
The SW·210 Terminated (T) Configuration is 
achieved by switching between RFI and RF2 with 
GNDl and TERM grounded. ALT RF and GND2 
remain open in this configuration. 

Figure lA. Terminated Circuit 

High Isolation Unterminated 
(H) Configuration 
The SW·21O High Isolation (H) Configuration is 
achieved by switching between RFI and RF2 with 
GNDl and GND2 grounded. ALT RF and TERM 
remain open in this configuration. 

Figure 2A. High Isolation Circuit 

Low Loss Unterminated (L) 
Configuration 
The SW·210 Low Loss (L) Configuration is 
achieved by switching between ALT RF and RF2 
with GND2 grounded. RFI. GNDl and TERM 
remain open in this configuration. 

Figure 3A. Low Loss Circuit 

ALl RF 
8 A ole 

(CONTROL) 

Figure 1 B. Terminated Schematic 

0" 

ALl RF 
OIC 

(CONTROL) 

Figure 2B. High Isolation Schematic 

ALl AF 

(CONTROl) 

Figure 3B. Low Loss Schematic 

SCHEMATIC KEY: OIC = OPEN-CIRCUIT 

" 

TERM 
OIC 

OF> 

o---f\-o = WIREBOND CONNECTION 
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MODEL SW-111 SPST RF SWITCH 
5-2000 MHz 

Ultra Broadband 
High Isolation - 80 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion loss 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
10-500 MHz 
5-2000 MHz 
5-1000 MHz 
5-2000 MHz 
5-1000 MHz 
5-500 MHz 

Operating Characteristics 
Impedance 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

5-2000 MHz 
2.0 dB Max 
1.8 dB Max 
1.6 dB Max 

1.5:1 Max 
1.2:1 Max 
50 dB Min 
60 dB Min 
70 dB Min 

50 Ohms Nominal 

2.0 /AS Typ 
1.0 /AS Typ 
40 mV Typ 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

Bias Power +9to +15VDC@35mAMax 
- 5VDC ±5%@35mAMax 

(450 mWTypical) 

Package Type 

Environmental 

Dual Inline (01-1) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
' AII speCifications apply when operaled wllh bias vollages 01 + 12 VDC and - 5 VDC (±50f0) 
and 50 ohm Impedance al all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-111 9429 Pin 

Delivery IS from Slock 

Unit Price 
(5-9 Units) 

$230 

Typical Performance 

INSERTION LOSS 
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Truth Table 

- SS ' C 

so 100 SOO 1000 2000 

--~ 
so 100 

so 100 

FREQUENCY MHz 

"'-" 
SOO 1000 2000 

~ -V 
SOO 1000 2000 

TTL CQNTROl INPUT CONDITION OF SWITCH 

"1" = TTL lOGIC HIGH RFl TO RF2 

0 OFF 

1 ON 
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MODEL SW-112 SPOT RF SWITCH 
5-2000 MHz 

Ultra Broadband 
High Isolation - 70 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
10-500 MHz 
5-2000 MHz 
5-1000 MHz 
5-2000 MHz 
5-1000 MHz 
5-500 MHz 

Operating Characteristics 

5-2000 MHz 
2.2 dB Max 
2.0 dB Max 
1.8 dB Max 

1.5:1 Max 
1.2:1 Max 
50 dB Min 
60 dB Min 
70 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

Bias Power 

2.0 liS Typ 
1.0 liS Typ 
40 mV Typ 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

+ 9to + 15 VOC@35mAMax 
- 5 VOC ± 5%@35mAMax 

(500 mW Typical) 
Package Type Dual Inline (01-1) 

(See page 480 for physical dimensions.) 

Envi ronmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1 B, page 497 of the Adams-Russell catalog. 
. All speCifications apply when operated with bias voltages of + 12 VDC and - 5 VDC (± 5%) 
and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-112 9439 Pin 

Delivery IS from stock . 

Unit Price 
(5-9 Units) 

$252 

Typical Performance 

INSERTION LOSS 
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Truth Table 

50 100 

50 100 
FREQUENCY MHz 

--~ , 
" 

500 1000 2000 

~ -v 
500 1000 2000 

TTL CONTROL INPUT CON D ITION OF SWITCH 

RF COMMO N TO 
"1" = TTL LOGIC HIGH EACH RF PORT 

RF1 RF2 

0 ON OFF 

1 OFF ON 
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MODEL SW-113 SP3T RF SWITCH 
5-2000 MHz 

Ultra Broadband 
High Isolation - 60 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
10-500 MHz 
5-2000 MHz 
5-1000 MHz 
5-2000 MHz 
5-500 MHz 
5-100 MHz 

Operating Characteristics 
Impedance 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

5-2000 MHz 
2.8 dB Max 
2.1 dB Max 
1.8 dB Max 

1.8:1 Max 
1.2:1 Max 
35 dB Min 
45 dB Min 
60 dB Min 

50 Ohms Nominal 

2.0 I-IS Typ 
1.0 I-IS Typ 
40 mVTyp 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

Bias Power + 9to + 15 VDC@45mAMax 
-5VDC ±5%@25mAMax 

(540 mWTypical) 
Package Type 

Environmental 

Dual Inline (01-2) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
• All speCIfications apply when operated with bias voltages of + 12 VDC and - 5 VDC (± 5%) 
and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-113 9491 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$333 

Typical Performance 
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Truth Table 
TTL CONTROL INPUTS CONDITION OF SWITCH 

RFCOMMONTO 
"1" - TTL LOGIC HIGH EACH RF PORT 

1 2 3 RFl RF2 RF3 

1 a a ON OFF OFF 

0 1 a OFF ON OFF 

a a 1 OFF OFF ON 
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MODEL SW-114 SP4T RF SWITCH 
5-2000 MHz 

Ultra Broadband 
High Isolation - 60 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - S5°C to + 8S 0C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
10-500 MHz 
5-2000 MHz 
5-1000 MHz 
5-2000 MHz 
5-500 MHz 
5-100 MHz 

Operati ng Characteristics 

5-2000 MHz 
2.8 dB Max 
2.1 dB Max 
1.8dB Max 

1.8:1 Max 
1.2:1 Max 
35 dB Min 
45 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

Bias Power 

2.0 /-IS Typ 
1.0 /-IS Typ 
40 mV Typ 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

+9to +15VDC@50 mA Max 
-5VDC ±5%@25mAMax 

(550 mW Typical) 
Package Type Dual Inline (01-2) 

(See page 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All speCifications apply when operated with bias vollages at + 12 VOC and - 5 VOC (± 5%) 
and 50 ohm Impedance at all RF ports. 

Ordering Information 

Model No. Part No. Connectors 
SW-114 9459 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$375 

Typical Performance 
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Truth Table 

TTL CONTROL INPUTS CONDITION OF SWITCH 

RFCOMMON TO 
.. , .. - TTL LOGIC HIGH EACH RF PORT 

, 2 3 4 RF' RF2 RF3 RF4 

1 0 0 0 ON OFF OFF OFF 

0 1 0 0 OFF ON OFF OFF 

0 0 1 0 OFF OF F ON OF F 

0 0 0 1 OFF OFF OFF ON 
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MODEL SW-118 SPOT RF SWITCH 
10-2000 MHz 

Integral Driver, TTL 
Low Loss - 0.6 dB Typical 
High Isolation - 50 dB Typical 
Fast Switching Speed - 50 nSec Typical 

Guaranteed Specifications * 
(From - 5S0C to + 8S°C) 

Freguenc~ Range 10-2000 MHz 
Insertion Loss 10-2000 MHz 1.6 dB Max 

20-2000 MHz 1.1 dB Max Typical Performance 
50-1000 MHz 1.0dB Max 

VSWR 10-2000 MHz 1.5:1 Max 
20-1000 MHz 1.3:1 Max 

Isolation 10-2000 MHz 35 dB Min 
10-800 MHz 40 dB Min 
10-300 MHz 50 dB Min 

Amelitude Balance ±0.2 dB 
Phase Balance 10-2000 MHz ±8° 

10-1000 MHz ±4° 
10-100 MHz ± 1 0 

Operating Characteristics 
1m edance 
Switching Characteristics 

tON, tOFF 
tRISE, tFALL 
Transients (In-Band) 

Input Power 
for 1 dB Comeression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 

Third Order 

BiasPower 

10-2000 MHz 
200-2000 MHz 

50 Ohms Nominal 

60 nS Typ 
50 nS Typ 

300 mV Typ 
+4 dBm Typ 

+ 25 dBm Typ 

(10-2000 MHz) + 42 dBm Typ 
(50-2000 MHz) + 65 dBm Typ 
(10-2000 MHz) + 16 dBm Typ 
(50-2000 MHz) + 35 dBm Typ 

+5to + 15VOC@20mAMax 
(150 mWTypical) 

Package Type Dual Inline (01-4) 
(See page 480 for physical dimensions.) 

Environmental 
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These units are designed to meet the environmental and screening Truth Table 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

• All specll,cattons apply when operated With bias voltage 01 + 15 VDC and 50 ohm Impedance 
at all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-118 6349 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$314 

ANZAC ____ ~ake the Connection. 

CONDITION OF SWITCH 
RF PATH 

CONTROL INPUT 
RF-IN TO RF1 RF·IN TO RF2 

LOGIC HIGH OFF 

I 
ON 

LOGIC LOW ON OFF 

ConlrOlloglC IS CMOS Of open COllectOr TIL With external putt up 10 .. V 
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MODEL SW-119 RF TRANSFER SWITCH 
10-2000 MHz 

High Isolation - 60 dB Typical 
Low Loss - 0.7 dB Typical 
Fast Switching - 50 nSec Typical 
Integral Driver, TTL 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

Amplitude Balance 
Phase Balance 

10-2000 MHz 
20-2000 MHz 
50-1000 MHz 
10-2000 MHz 
20-1000 MHz 
10-2000 MHz 
10-800 MHz 
10-300 MHz 

10-2000 MHz 
10-1000 MHz 
10-100 MHz 

Operating Characteristics 

10-2000 MHz 
1.6 dB Max 
1.1dBMax 
1.0 dB Max 

1.5:1 Max 
1.3:1 Max 
35 dB Min 
40 dB Min 
50 dB Min 

+0.2 dB 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tON, tOFF 60 nS Typ 
50 nS Typ 

300 mV Typ 
tR ISE, tFALL 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 

Third Order 

Bias Power 

10-2000 MHz 
200-2000 MHz 

+4 dBm Typ 
+ 25 dBm Typ 

(10-2000 MHz) + 42 dBm Typ 
(50-2000 MHz) + 65 dBm Typ 
(10-2000 MHz) + 16 dBm Typ 
(50-2000 MHz) + 35 dBm Typ 

+ 5 to + 15 VOC @ 20 mA Max 
(150 mW Typical) 

Package Type Dual Inline (01-4) 
(See page 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
. All speclficallons apply when operaled wllh a bias vollage 01 + 15 VDC and 50 ohm 
Impedance al all RF porls. 

Orderi ng Information 

Model No. Part No. Connectors 
SW-119 6359 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$314 

Typical Performance 
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Truth Table 

CONOITION OF SWITCH 
CONTROL --RFPATH--

INPUT 
RF1·RF2 RF2-RF3 RF3·RF4 RF4-RFl 

LOGIC HIGH ON OFF ON OFF 

LOGIC LOW OFF ON OFF ON 

Control logic is CMOS or open collector TTL with external pu ll up 
to +V. 
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MODEL SW-121 SPST RF SWITCH 
5-1000 MHz 

Low Loss - 0.5 dB Typical 
High Isolation - 60 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-1000 MHz 
5-500 MHz 
5-1000 MHz 
5-500 MHz 
5-1000 MHz 
5-500 MHz 
5-100 MHz 

Operating Characteristics 
Impedance 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

5-1000 MHz 
1.0 dB Max 
0.8 dB Max 
1.25:1 Max 

1.2:1 Max 
40 dB Min 
50 dB Min 
50 dB Min 

50 Ohms Nominal 

2.0 I'S Typ 
1.0 ,..S Typ 
40 mV Typ 

+ 13 dBm Typ 

+50dBmTyp 
+30dBmTyp 

Bias Power +9to + 15VDC@35mAMax 
- 5VDC ±5%@35mAMax 

(450 mW Typical) 
Package Type 

Environmental 

Dual Inline (DI-1) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
. Ali specillcallons apply when opera led wllh bias voltages of + ·12 VDC and - 5 VDC (± SOfa) 
and 50 ohm Impedance al all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW·121 9759 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$220 

Typical Performance 

3 

iii' 2 
:!!. 

'" '" g 1 

a 

100 

iii' 80 
:!!. 
z 
0 60 >= « 
-' 
0 
!!! 40 

20 

1.8 

1.6 

; 1.4 

'" > 
1.2 

1.0 

INSERTION LOSS 

2SoC 

:: - +85°C 
~--- r-.~--- --~ -- ..----

-55°C 

2 5 10 50 100 SOO 1000 2000 

ISOLATION 

-~ 
......... 

" I' 
2 5 10 SO 100 500 1000 2000 

VSWR 

~ 

J 
............ V 

2 5 10 SO 100 500 1000 2000 
FREQUENCY MHz 

Truth Table 

TTL CONTROL INPUT CONDITION OF SWITCH 

"1" = TTL LOGIC HIGH RF1 TO RF2 

0 OFF 

1 ON 
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MODEL SW-122 SPOT RF SWITCH 
5-1000 MHz 

Low Loss - 0.5 dB Typical 
High Isolation - 60 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-1000 MHz 
5-500 MHz 
5-1000 MHz 
5-500 MHz 
5-1000 MHz 
5-500 MHz 
5-100 MHz 

Operating Characteristics 

5-1000 MHz 
1.0 dB Max 
0.8 dB Max 
1.25 :1 Max 

1.2:1 Max 
40 dB Min 
50 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

Bias Power 

2.0 /-IS Typ 
1.0 /-IS Typ 
40 mVTyp 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

+9to + 15VOC@35mAMax 
-5VOC ±5%@35mAMax 

(500 mW Typical) 
Package Type Ouallnline (01-1) 

(See page 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog . 
• All speclficallons apply when operated with bias voltages of + t 2 VDC and - 5 VDC (± 5%) 
and 50 ohm Impedance al all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-122 9769 Pin 

Delivery IS from Slock 

Unit Price 
(5-9 Units) 

$242 

Typical Performance 
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Truth Table 

TTL CONTROL INPUT CONOITION OF SWITCH 

RF COMMON TO 
.. , .. = TTL LOGIC HIGH EACH RF PORT 

RF' RF2 

0 ON OFF 

1 OFF ON 
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MODEL SW-123 SP3T RF SWITCH 
5-1000 MHz 

Low Loss - 0.6 dB Typical 
High Isolation - 60 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - SsoC to + 8S°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-1000 MHz 
5-500 MHz 
5-1 000 MHz 
5-500 MHz 
5-1000 MHz 
5-500 MHz 
5-100 MHz 

Operating Characteristics 
Impedance 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

5-1000MHz 
1.4 dB Max 
1.0 dB Max 

1.5:1 Max 
1.2:1 Max 
40 dB Min 
50 dB Min 
60 dB Min 

50 Ohms Nominal 

2.0 fJS Typ 
1.0 fJS Typ 
40 mV Typ 

+ 13 dBm Typ 

+ 60dBm Typ 
+30dBmTyp 

Bias Power +9to + 15VDC@40mAMax 
-5VDC ±5%@25mAMax 

(540 mW Typical) 
Package Type 

Environmental 

Dual Inline (DI -2) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
. All specilicalions apply when operaled Wl!h bias vollages of + 12 VDC and 5 VDC (± 50;0) 
and 50 ohm Impedance al all RF POriS 

Ordering Information 

Model No. Part No. Connectors 
SW-123 9779 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$317 
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Typical Performance 
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Truth Table 

TTL CONTROL INPUTS CONDITION OF SWITCH 

RF COMMON TO 
"'" = TTL LOGIC HIGH EACH RF PORT 

, 2 3 RF' RF2 RF3 

1 0 0 ON OFF OFF 

0 1 0 OFF ON OFF 

0 0 1 OFF OFF ON 
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MODEL SW-124 SP4T RF SWITCH 
5-1000 MHz 

, 

Low Loss - 0.6 dB Typical 
High Isolation - 60 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-1000 MHz 
5-500 MHz 
5-1000 MHz 
5-500 MHz 
5-1000 MHz 
5-500 MHz 
5-100 MHz 

Operati ng Characteristics 

5-1000 MHz 
1.4dBMax 
1.0 dB Max 

1.5:1 Max 
1.2:1 Max 
40 dB Min 
50 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

Bias Power 

2.0 IJS Typ 
1.0 IJS Typ 
40 mV Typ 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

+9to + 15VDC@50mAMax 
-5VDC ±5%@25mAMax 

(450mWTypical) 
Package Type Dual Inline (DI-2) 

(See page 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 S, page 497 of the Adams-Russell catalog. 
• All specifications apply when operated with bias voltages of + 12 VDC and 5 VDC (± 50;0) 
and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-124 9789 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$356 
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Typical Performance 
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Truth Table 
TTL CONTROL INPUTS CONDITION OF SWITCH 

RF COMMON TO 
"'" = TTL LOGIC HIGH EACH RF PORT 

, 2 3 4 RF' RF2 RF3 RF4 

1 0 0 0 ON OFF OFF OFF 

0 1 0 0 OFF ON OFF OFF 

0 0 1 0 OFF OFF ON OFF 

0 0 0 1 OFF OFF OFF ON 
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MODEL SW-131 SPST RF SWITCH 
200-2000 MHz 

Low Loss - 0.5 dB Typical 
High Isolation - 50 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

200·2000 MHz 
200·1000 MHz 
200-2000 MHz 
300-1500 MHz 
200·2000 MHz 
200-1000 MHz 
200-500 MHz 

Operating Characteristics 
1m edance 
Switching Characteristics 

tON 
tOFF 
Transients (I n-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

200·2000 MHz 
1.0 dB Max 
0.8 dB Max 
1.65:1 Max 
1.35:1 Max 
30 dB Min 
40 dB Min 
50 dB Min 

50 Ohms Nominal 

2.0 lAS Typ 
1.0 !-IS Typ 
40 mV Typ 

+ 13 dBm Typ 

+ 60 dBm Typ 
+30dBmTyp 

Bias Power + 9 to + 15 VDC @ 35 mA Max 
- 5VDC ±5% @35mAMax 

(450 mW Typical) 
Package Type 

Environmental 

Dual Inl ine (0 1-1) 
(See page 480 for physical d imensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
. All specll!cailons apply when opera led wllh bias vollages 01 + 12 VDC and - 5 VDC (± 5%) 
and 50 ohm Impedance al all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-131 9799 Pin 

DelIvery IS from stock 

Unit Price 
(5-9 Units) 

$220 

Typical Performance 
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Truth Table 

TTL CONTROL INPUT CONDITION OF SWITCH 

" ' " z TTL LOGIC HIGH RF' TO RF2 

0 O FF , ON 
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MODEL SW-132 SPOT RF SWITCH 
200-2000 MHz 

Low Loss - 0.5 dB Typical 
High Isolation - 50 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

200-2000 MHz 
200-1000 MHz 
200-2000 MHz 
300-1 500 MHz 
200-2000 MHz 
200-1000 MHz 
200-500 MHz 

Operating Characteristics 

200-2000 MHz 
1.0 dB Max 
0.8 dB Max 
1.65:1 Max 
1.35:1 Max 
35 dB Min 
40 dB Min 
50 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

Bias Power 

2.0 /AS Typ 
1.0 /AS Typ 
40 mV Typ 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

+9to + 15VDC@35mAMax 
- 5 VDC ± 5%@35mAMax 

(500 mWTypical) 
Package Type Dual Inline (0 1-1) 

(See page 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

• All speCIfications apply when operated with bias voltages 01 + t2 VDC and - 5 VDC (± 50/0) 
and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-132 9869 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$242 

Typical Performance 
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Truth Table 

TTL CONTROL INPUT CONDITION OF SWITCH 

RF COMMON TO 
" ' " = TTL LOGIC HIGH EACH RF PORT 

RF l RF2 

0 ON OFF , OFF ON 
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MODEL SW-133 SP3T RF SWITCH 
200-2000 MHz 

Low Loss - 0.6 dB Typical 
High Isolation - 45 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 
Isolation 

200·2000 MHz 
200·1000 MHz 
200-2000 MHz 
200-2000 MHz 
200-1000 MHz 
200-500 MHz 

Operating Characteristics 
Impedance 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

200·2000 MHz 
1.5 dB Max 
1.0 dB Max 

1.6:1 Max 
30 dB Min 
35 dB Min 
45 dB Min 

50 Ohms Nominal 

2.0 ~S Typ 
1.0 ~S Typ 
40 mV Typ 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

Bias Power +9 to + 15VOC@50mAMax 
-5VOC ±5%@25mAMax 

(550 mW Typical) 
Package Type 

Environmental 

Ouallnline (01-2) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
. All speCIfications apply when operated with bias voltages of + t 2 VDC and - 5 VDC (± 50/0) 
and 50 ohm Impedance al all RF POrlS 

Ordering Information 

Model No. Part No. Connectors 
SW-133 9879 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$319 

Typical Performance 
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Truth Table 

TTL CONTROL INPUTS CONDITION OF SWITCH 

RF COMMON TO 
"1" - TTL LOGIC HIGH EACH RF PORT 

1 2 3 RF1 RF2 RF3 

1 0 0 ON OFF OFF 

0 1 0 OFF ON OFF 

0 0 1 OFF OFF ON 
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MODEL SW-134 SP4T RF SWITCH 
200-2000 MHz 

Low Loss - 0.6 dB Typical 
High Isolation - 45 dB Typical 
Integral TTL Driver 
Hermetic Package 

Guaranteed Specifications * 
(From - 55 °C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 
Isolation 

200-2000 MHz 
200-1000 MHz 
200-2000 MHz 
200-2000 MHz 
200-1000 MHz 
200-500 MHz 

Operating Characteristics 

200·2000 MHz 
1.5 dB Max 
1.0 dB Max 

1.6:1 Max 
30 dB Min 
35 dB Min 
45 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 
for 1 dB Compression 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 
Third Order 

Bias Power 

2.0 ~S Typ 
1.0 ~S Typ 
40 mV Typ 

+ 13 dBm Typ 

+60dBmTyp 
+30dBmTyp 

+9to + 15VDC@45mAMax 
-5VDC ±5%@25mAMax 

(540 mW Typical) 
Package Type Dual Inline (01-2) 

(See page 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All specifications appfy when operated with bias voltages of + 12 VDC and - 5 VDC (± 5%) 
and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-134 9889 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$356 

Typical Performance 
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Truth Table 

TTL CONTROL INPUTS CONDITION OF SWITCH 

RF COMMON TO 
'"1'" ~ TT L LOG IC HIGH EACH RF PORT 

1 2 3 4 RF1 R F2 RF3 RF4 

1 0 0 0 ON OFF OFF OFF 

0 1 0 0 OFF ON OFF OFF 

0 0 1 0 OFF OFF ON OFF 

0 0 0 1 OFF OFF OFF ON 
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MODEL SW-161 MATCHED SPST RF SWITCH 
10-1500 MHz 

Internally Terminated 
Integral TTL Driver 
Low Loss - 0.8 dB Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) , 
Frequency Range 
Insertion Loss 

VSWR (All States) 

Isolation 

10-1500 MHz 
10-1000 MHz 
20-500 MHz 
10-1500 MHz 
20-1000 MHz 
10-1500 MHz 
10-1000 MHz 
10-500 MHz 

Operating Characteristics 
1m edance 
Switching Characteristics 

ION 
tOFF 
Transients (In-Band) 

Input Power 10-1500 MHz 
for 1 dB Compression 50-1500 MHz 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

10-1500 MHz 
1.5 dB Max 
1.2 dB Max 
1.0 dB Max 
1.50:1 Max 
1.25:1 Max 
40 dB Min 
50 dB Min 
60 dB Min 

50 Ohms Nominal 

3 '0f.l STyp 
1.5f.l STyp 
40 mV Typ 

+5 dBm Typ 
+ 15 dBm Typ 

Second Order (10-1500 MHz) +55 dBm Typ 

Third Order 

Bias Power 

Package Type 

Environmental 

(50-1500 MHz) + 70 dBm Typ 
(10-1500 MHz) +25 dBm Typ 
(50-1500 MHz) +40 dBm Typ 

+ 910 + 15 VDC @ 35 mA Max 
-5VDC ±5%@35mAMax 

(450 mW Typical) 

Dual Inline (01-1) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
. All specilications apply wilen operated Wllil bias voltages 01 + 12 VDC and 5 VDC (; 5Ofo) 
and 50 ohm Impedance at all RF- ports 

Ordering Information 

Model No. Part No. Connectors 
SW-161 6369 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$244 

Typical Performance 
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Truth Table 

TTL CONTROL INPUT CONDITION OF SWITCH 

"1" - TTL LOGIC HIGH RF PATH RFl TO RF2 

0 OFF 

1 ON 
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MODEL SW-162 MATCHED SPOT RF SWITCH 
10-1500 MHz 

Internally Terminated 
Integral TTL Driver 
Low Loss - 0.8 dB Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR (All States) 

Isolation 

10-1500 MHz 
10-1000 MHz 
20-500 MHz 
10-1500 MHz 
20-1000 MHz 
10-1500 MHz 
10-1000 MHz 
10-500 MHz 

Operating Characteristics 

10-1500MHz 
1.5 dB Max 
1.2 dB Max 
1.0 dB Max 
1.50:1 Max 
1.25:1 Max 
40 dB Min 
50 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tON 3.0 I<S Typ 
1.5 I<S Typ 
40 mV Typ 

tOFF 
Transients (In-Band) 

Input Power 10-1500 MHz +5 dBm Typ 
+ 15 dBm Typ for 1 dB Compression 50-1500 MHz 

Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

Second Order 

Third Order 

Bias Power 

Package Type 

Environmental 

(10-1500 MHz) + 55 dBm Typ 
(50-1500 MHz) + 70 dBm Typ 
(10-1500 MHz) +25 dBm Typ 
(50-1500 MHz) + 40 dBm Typ 

+ 9 to + 15 VDC @ 35 mA Max 
-5VDC ±5%@35mAMax 

(500 mW Typical) 
Dual Inline (01 -1) 

(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All speclflcallons apply when operated With bias voltages of + 12 VDC and - 5 VDC ( ± 5% ) 

and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-162 6379 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$271 

Typical Performance 
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Truth Table 

TTL CONTROL INPUT CONDITION OF SWITCH 

RFCOMMONTO 
" 1" - TTL LOGIC HIGH EACH RF PORT 

RFl RF2 

0 ON OFF 

1 OFF ON 
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MODEL SW-164 MATCHED SP4T RF SWITCH 
10-1500 MHz 

Internally Terminated 
Integral TTL Driver 
Low Loss - 0.9 dB Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR (All States) 

Isolation 

10-1 500 MHz 
10-1000 MHz 
10-500 MHz 
10-1500 MHz 
10-1000 MHz 
20-500 MHz 
10-1500 MHz 
10-1000 MHz 
10-500 MHz 

Operating Characteristics 
Impedance 
Switching Characteristics 

tON 
tOFF 
Transients (In-Band) 

Input Power 10-1500 MHz 
for 1 dB Compression 50-1500 MHz 
Intermodulation Intercept 
Point (for two-tone input 
power up to + 5 dBm) 

10-1500 MHz 
2.0 dB Max 
1.5 dB Max 
1.2 dB Max 
1.80:1 Max 
1.50:1 Max 
1.25:1 Max 
35 dB Min 
40 dB Min 
50 dB Min 

50 Ohms Nominal 

3.0 lA S Typ 
1.5 lA S Typ 
40 mV Typ 

+5 dBm Typ 
+ 15 dBm Typ 

Second Order (10-1500 MHz) +55 dBm Typ 

Third Order 

Bias Power 

Package Type 

Environmental 

(50-1500 MHz) + 70 dBm Typ 
(10-1500 MHz) + 25 dBm Typ 
(50-1500 MHz) + 40 dBm Typ 

+9to + 15VOC@50mAMax 
-5VOC ±5%@25mAMax 

(550 mW Typical) 
Dual Inline (01 -2) 

(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
. All speCilleallons apply wilen opera led wllh bIas voliages 01 + 12 VDC and 5 VDC ( ± 50,u) 
and 50 ohm Impedance at al. RF ports 

Ordering Information 

Model No. Part No. Connectors 
SW-164 6399 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$392 

Typical Performance 
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Truth Table 

TTL CONTROL INPUTS CONDITION OF SWIT!;;H 

RF COMMON TO 
"'" = TTL LOGIC HIGH EACH RF PORT 

, 2 3 4 RF' RF2 RF3 RF4 

1 0 0 0 ON OFF OFF OFF 
0 1 0 0 OFF ON OFF OFF 
0 0 1 0 OFF OFF ON OFF 
0 0 0 , OFF OFF OFF ON 

ANZAC ___ --I~ake the Connection . Adams ~Russell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 
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MODEL SW-200 GaAs SPOT SWITCH CHIP 
DC-6 GHz 

Low Insertion Loss, 0.5 dB Typical 
Fast Switching Speed, 4ns Typical 
Ultra Low DC Power Consumption 
Integral Static Protection 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

DC-6 GHz 
DC-6 GHz 
DC-2 GHz 
DC-1 GHz 

1.4 dB Max 
0.8 dB Max 
0.6 dB Max Typical Performance 

VSWR 

Isolation '" 

DC-6 GHz 
DC-2 GHz 
DC-1 GHz 

1.8:1 Max 
1.3:1 Max 
1.2:1 Max 

iii' 
~ 

INSERTION LOSS 
2.0 

1.5 
. 85°C .2rC ., 

DC-6 GHz 
DC-2 GHz 
DC-1 GHz 

30 dB Min 
40 dB Min 
45 dB Min en en 

0 

1.0 

0.5 -- ~'-- ~ ~ ... 

Operating Characteristics 
Impedance 50 Ohms Nominal 
Switching Characteristicst 

tRISE. tFALL (10/90% or 90/10% RF) 
tON . tOFF (50% CTL to 90/10% RF) 
Transients (In -Band) 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 01- 5 01- 8 
0.5-6 GHz + 27 + 33 
0.05 GHz + 21 + 26 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

0.5-6GHz +68 + 46 
0.05 GHz + 62 + 40 

Control Voltages (Complementary Logic) 

2 ns Typ 
4 ns Typ 

10 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VINLow Oto -0.2V@20 I'AMax 
VINHi -5V@50 IAATyp to -8V@300 IAAMax 

Die Size 0.030" x O.030" xO.010" 
(0.76 mm x 0.76 mm x 0.25 mm) 

Environmental: These units are designed to meet or exceed the 
following : Electrical 100% probing @25 °C for selected 
parameters. Visual 100% per M I L-STD-883 Method 2010 
Condition B. Lot traceabili ty supplied on request. 
'AII speclilcallons apply with 50 ohm Impedance at all RF ports wilh 0 and -5 VDC control 
voltages 
"When ei ther RF1 or RF2 IS "OFF" illS shorted to ground through 01 or 02 
'''Appllcatlon note lor high Isolallon techniques. see page 135 
t Fasler sWitching speed can be achieved with enhanced dnver waveform 

Ordering Information 
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Schematic 

A 

Truth Table·· 

/~ 
~/ 

6 7 

-......... 
6 7 

6 7 

Unit Price 
(1-49 Units) 

Control Input Condit ion Of Switch 

Model No. Connectors Part No. 
H! {..;ommon 0 

Each AF Pon 
A A , A 2 

SW-200 6840 Chip $25 L~~ I L~~ g~ I ~~ 
Dehvery IS from stock 

Adams!i Russell ANZAC ____ !\take the Connection. 
80 Cambridge Street, 8urlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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SW-200 Handling, Mounting, Bonding Procedure 

Maximum Ratings 

A. Control Voltage (A or B): - 8.5 Vdc 

B. Max Input RF Power: +34dBm 
(500 MHz - 6 GHz) 

C. Storage Temperature: -65°C to + 175 °C 

D. Maximum Operating Temperature: +175°C 

BondPad Dimensions 
Inches (mm) 

RF1: 0.005 x 0.005 
(0.130 x 0 .130) 

GND: 0.004 x 0.013 
(0.100 x 0.320) 

RF1, RF2: 0.004 x 0.004 
(0.100 x 0.100) 

A,B: 0.004 x 0.004 
(0.100 x 0.100) 

Die Size 
Inches (mm) 

0.030 x 0.030 x 0.010 
(0.76 x 0.76 x 0.25) 

Handling Precautions 
Permanent damage to the SW-200 may occur if the follow
ing precautions are not adhered to: 
A. Cleanliness - The SW-200 should be handled in a 

clean environment. DO NOT attempt to clean unit after 
the SW-200 is installed. 

B. Static Sensitivity - All chip handling equipment 
and personnel should be DC grounded. 

c. Transients - Avoid instrument and power supply tran
sients while bias is applied to the SW-200. Use shielded 
signal and bias cables to minimize inductive pick-up. 

D. Bias - Apply voltage to either control port A or B only 
when the other is grounded. Neither A nor B should be 
allowed to "float". 

E. General Handling - It is recommended that the SW-200 
chip be handled with a sharp pair of bent tweezers. DO 
NOT touch the surface of the chip with fingers or 
tweezers. 

Mounting 
The SW-200 is back-metallized with TiPtAu (300 /1000/5000A) 
metallization. It can be die-mounted with AuSn eutectic 
preforms or with thermally conductive epoxy. The package 
surface should be clean and flat before attachment. 

Eutectic Die Attach: 

A. A 80/20 goldltin preform is recommended with a work 
surface temperature of approximately 255 °C and a tool 
temperature of 265 °C. When hot 90/10 nitrogenlhydrogen 
gas is applied, tool tip temperature should be approx
imately 290 °C. 

B. DO NOT expose the SW-200 to a temperature greater 
than 320°C for more than 20 seconds. No more than 3 
seconds of scrubbing should be required for attachment. 

Epoxy Die Attach: 
A. Preheat assembly to 125-150 °C. Apply a minimum 

amount of epoxy and place the SW-200 into position. A 
thin epoxy fillet should be visible around the perimeter of 
the chip. 

B. Cure epoxy per manufacturer's recommended schedule. 
c. Electrically conductive epoxy may be used but is 

not required. 

Wire Bonding 
A. Thermosonic wedge wire bonding of 0.001 diameter pure 

gold wire is recommended with a nominal stage tempera
ture of 150°C and a bonding force of 18 to 22 grams. 
Ultrasonic energy and time should be adjusted to the 
minimum levels required to achieve reliable wirebonds. 

B. Wirebonds should be started on the chip and terminated 
on the package. RF bonds should be as short as possible; 
at least three and no more than four bond wires from 
ground pads to package are recommended. 
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MODEL SW-210 GaAs SPST SWITCH CHIP 
DC-6 GHz 

Three Configurations on Single Chip 
Terminated(T), High Isolation(H), Low Loss(L) 
Fast Switching Speed, 6nS Typical 
Ultra Low DC Power Consumption 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range 
Switching 
Configurationt 
Insertion loss 

(T) (H) 
DC-6 GHz 1 .8 1.6 
DC-2 GHz 1.0 1.0 
DC-1 GHz 0.9 0.9 

DC-6GHz 

(l) 
1.3 dB Max 
0.7 dB Max 
0.6 dB Max 

VSWR DC-6 GHz 2.5:1 20:1 
DC-2 GHz 1.4:1 1.4:1 
DC-1 GHz 1.21 1.2:1 

1.8:1 Max 
1.2: 1 Max 
1.15: 1 Max 

Isolation" " DC-6 GHz 17 23 10 dB Min 
DC-2 GHz 43 45 20 dB Min 
DC-1 GHz 55 55 27 dB Min 

Operating Characteristics 
Impedance 50 Ohms Nominal 
Switching Characteristicst 

tRISE, tFALL (10/90% or 90/10% RF) 
tON . tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 01- 5 01- 8 
0.5-6 GHz + 27 + 33 
0.05 GHz + 21 + 26 

Intermodulation Intercept Point (for 
two-tone input power up to + 5 dBm) 

Intercept Points IP2 IP3 

0.5-6 GHz + 68 + 46 
0.05 GHz + 62 + 40 

Control Voltages (Complementary logic) 

3 nS Typ 
6 nS Typ 

30 mV TYp 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VINLow Oto -0.2V@20 "AMax 
VIN HI -5V@50 "A Typto -8V@300 "A Max 

Die Size 0.030" x 0.050" x 0.01 0" 
(0 .76 mm x 1.27 mm x 0.25 mm) 

Environmental: These units are designed to meet or exceed the 
following : Electrical : 100% probing @25"C for selected parameters. 
Visual : 100% per MIL-STD-883 Method 2010, Condition B. Lot 
traceability supplied on request. 
'AII specilications apply with 50 ohm Impedance connected to all RF ports. a and -5 Vdc 
control voltages. and chip Interconnections made with 0001" Dla wire bonds 
tFaster sWitching speed can be achieved with enhanced driver waveform 
tConfiguralion GUide on page t 36 

"Application note lor high Isolation techniques. see page 135 

Ordering Information 

Model No. Part No. Connectors 
SW-210 6760 Chip 

Uellvery IS trUIll stuck 

Unit Price 
(1-49 Units) 

$25 

Typical ' Performance 

INSERTION LOSS 
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Schematic 
AlT 

BARF 

RF1 RF2 

GN01 A B GN02 TERM 

Truth Table 
Control Input Condition Of Switch 

A B RF1 or AL T RF to RF2 

Hi Low ON 
Low Hi OFF 

ANZAC ___ ---'Make the Connection. Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street , Burlington, MA 01803 Fax (61 7) 273-1921 

For Technical Info rmation, Ca ll (617) 273-3333 For Ordering Information, Call (617) 273-3333 

158 



SW-210 Handling, Mounting, Bonding Procedure 

Maximum Ratings 
A. Control Voltage (A or B): -8.5 Vdc 

B. Max Input RF Power: +34dBm 
(500 MHz - 6 GHz) 

C. Storage Temperature: -65°C to 
+175°C 

D. Maximum Operating 
Temperature: +175°C 

BondPad Dimensions 
Inches (mm) 

RF1, RF6: 0.004 x 0.008 
(0.100 x 0.200) 

ALT RF: 0.004 x 0.005 
(0.100 x 0.130) 

A,S : 0.004 x 0.004 
(0.100 x 0.100) 

GND1 : 0.008 x 0.012 
(0.200 x 0.304) 

G ND2: 0.007 x 0.010 
(0.184 x 0.252) 

TERM: 0.005 x 0.007 
(0.130 x 0.184) 

Die Size 
Inches (mm) 

0.030 x 0.050 x 0.010 
(0.76 x l.27 x 0.25) 

Handling Precautions 
Permanent damage to the SW-21O may occur if the follow
ing precautions are not adhered to: 

A. Cleanliness - The SW-21O should be handled in a clean 
environment. DO NaT attempt to clean unit after the 
SW-21O is installed. 

B. Static Sensitivity - All chip handling equipment and 
personnel should be DC grounded. 

C. Transients - Avoid instrument and power supply tran
sients while bias is applied to the SW-21O. Use shielded 
signal and bias cables to minimize inductive pick-up. 

D. Bias - Apply voltage to either control port A or B only 
when the other is grounded. Neither A nor B should be 
allowed to "float' '. 

E. General Handling - It is recommended that the SW-21O 
chip be handled along the long side of the die with a 
sharp pair of bent tweezers. DO NaT touch the surface 
of the chip with fingers or tweezers. 

Mounting 
The SW-21O is back-metallized with TiPtAu (300/1000/5000A) 
metallization. It can be die-mounted with AuSn eutectic 
preforms or with termally conductive epoxy. The package 
surface should be clean and flat before attachment. 

Eutectic Die Attach: 
A. A 80/20 gold/tin preform is recommended with a work 

surface temperature of approximately 255°C and a tool 
temperature of 265°C. When hot 90/10 nitrogen/hydrogen 
gas is applied, tool tip temperature should be approx
imately 290 °C. 

B. DO NaT expose the SW-21O to a temperature greater 
than 320°C for more than 20 seconds. No more than 3 
seconds of scrubbing should be required for attachment. 

Epoxy Die Attach: 
A. Preheat assembly to +125-150°C. Apply a minimum 

amount of epoxy and place the SW-21O into position. A 
thin epoxy fillet should be visible around the perimeter 
of the chip. 

B. Cure epoxy per manufacturer's recommended schedule. 

C. Electrically conductive epoxy may be used but is 
not required. 

Wire Bonding 
A. Ball or wedge bond with l.0 Mil diameter pure gold wire. 

Thermosonic wirebonding with a nominal stage tempera
ture of 150°C and a ball bonding force of 40 to 50 grams 
or wedge bonding force of 18 to 22 grams is recommend
ed. Ultrasonic energy and time should be adjusted to the 
minimum levels required to achieve reliable wirebonds. 

B. Wirebonds should be started on the chip and terminated 
on the package. RF bonds should be as short as possible; 
at least three and no more than four bond wires from 
ground pads to package are recommended. 
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MODEL SW-240 
GaAs SP4T SWITCH CHIP 
DC - 4 GHz 

Low Insertion Loss, 0.6 dB Typical 
Fast Switching Speed , 4ns Typical 
Ultra Low DC Power Consumption 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range 

Insertion Loss 

VSWR 

Isolation 

DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - O.S GHz 

DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - O.S GHz 

DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - O.S GHz 

Operating Characteristics 

DC - 4 GHz 

1.2dB Max 
0.9dB Max 
0.8dB Max 
0.7dB Max 

1.8:1 Max 
1.4:1 Max 
1.2:1 Max 
1.2:1 Max 

2SdB Min 
3SdB Min 
43dB Min 
48dB Min 

Impedance SO Ohms Nominal 

Switching Characteristicst 
tRISE, tFALL (10/90% or 90/10% RF) 
tON, tOFF (SO% control to 90/10% RF) 
Transients (In-Band) 

Input Power for l dB Compression 
Control Voltages (Vdc) Ol- S 

0.5 to 4 GHz 
O.OS GHz 

Intermodulation Intercept Point 

+26 
+20 

(for two-tone input power up to +SdBm) 
intercept points IP2 

O.S to 4 GHz + 68 
O.OS GHz +SS 

Control Voltages (Complementary Logic) 

01- 8 

+32 
+23 

+SO 
+ 37 

2ns Typ 
4ns Typ 

2Smv Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VIN Low 0 to - 0.2V @ S fJA Max 
VIN Hi -SV @ 10 fJA Typ to -8V @ 100 fJA Max 

Die Size 

Environmental 

0.040 " xO.040" xO.01 0 " 
(1.02mm x 1.02mm x 0.2Smm) 

These units are designed to meet or exceed the following : Electrical, 100% 
probing at 25"C for selected parameters. Visual, 100% per MIL-STO-883 
Method 2010 Condition B. Lot traceability supplied on request. 
"AU specifications apply with 50 ohm Impedance connected to all AF ports. 0 and -5 Vdc control voltages. 
and chip interconnections made WIth 0001" Dla wlfebonds 

tFaster sWitching speed can be achieved with enhanced driver wavelarm 

"When an RF output port 1$ " off" illS shorted to ground through an "on" shunt MESFET 

Ordering Information 

Model No. Connectors 
SW-240 CHIP 
Delivery IS from stock 

Unit Price 
(1-9 Units) 

$7S 

Typical Performance 
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Schematic 

Truth Table** 
Control Input Condition 01 Switch 

RF Common to Eoch RF_1'I>!1 
A1 81 102 82 A3 B3 A4 84 RF1 RF2 RF3 RF4 

HI low low HI low HI low HI ON OFF OFF OFF 
low HI HI low low HI low HI OFF ON OFF OFF 
low HI low HI HI low low Hi OFF OFF ON OFF 
Low Hi low HI Low Hi HI low OFF OFF OFF ON 

ANZAC ___ ----J~ake the Connection. Adams ~Russell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 
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SW-240 Handling, Mounting, Bonding Procedure 

Maximum Ratings 
A. Control Voltage (A or B): -8.5 Vdc 

B. Max Input RF Power: +33dBm 
(0.5 - 4.0 GHz with 0/-8V CTL) 

C. Storage Temperature: -65°C to 
+175°C 

D. Maximum Operating 
Temperature: + 175°C 

BondPad Dimensions 
Inches (mm) 

RF, RF1-RF4: .004 x .004 
(.100 x .100) 

GND1-GND4: 0.004 x 0.008 
(.100 x .200) 

A1, B1, A2, B2 
A3, B3, A4, B4: 0.004 x 0.004 

(0.100 x 0.100) 

Die Size 
Inches (mm) 

0.040 x 0.040 x 0.010 
(1.02 x 1.02 x 0.25) 

Handling Precautions 
Permanent damage to the SW-240 may occur if the follow
ing precautions are not adhered to: 
A. Cleanliness - The SW-240 should be handled in a clean 

environment. DO NOT attempt to clean unit after the 
SW-240 is installed. 

B. Static Sensitivity - All chip handling equipment and 
personnel should be DC grounded. 

C. Transients - Avoid instrument and power supply tran
sients while bias is applied to the SW-240. Use shielded 
signal and bias cables to minimize inductive pick-up. 

D. Bias - Apply voltage to either control port A or B only 
when the other is grounded. Neither A nor B should be 
allowed to "float". 

E. General Handling - It is recommended that the SW-240 
chip be handled with a sharp pair of bent tweezers. DO 
NOT touch the surface of the chip with fingers or 
tweezers. 

Mounting 
° The SW-240 is back-metallized with TiPtAu (300/1000/5000A) 

metallization. It can be die-mounted with AuSn eutectic 
preforms or with thermally conductive epoxy. The package 
surface should be clean and flat before attachment. 

Eutectic Die Attach: 
A. A 80/20 goldltin preform is recommended with a work 

surface temperature of approximately 255°C and a tool 
temperature of 265 °C. When hot 90/10 nitrogen/hydrogen 
gas is applied, tool tip temperature should be approx
imately 290°C. 

B. DO NOT expose the SW-240 to a temperature greater 
than 320°C for more than 20 seconds. No more than 3 
seconds of scrubbing should be required for attachment. 

Epoxy Die Attach: 
A. Apply a minimum amount of epoxy and place the 

SW-240 into position. A thin epoxy fillet should be visi
ble around the perimeter of the chip. 

B. Cure epoxy per manufacturer's recommended schedule. 
C. Electrically conductive epoxy may be used but is 

not required. 

Wire Bonding 
A. Ball or wedge bond with 1.0 Mil diameter pure gold wire. 

Thermosonic wirebonding with a nominal stage tempera
ture of 150°C and a ball bonding force of 40 to 50 grams 
or wedge bonding force of 18 to 22 grams is recommend
ed. Ultrasonic energy and time should be adjusted to the 
minimum levels required to achieve reliable wire bonds. 

B. Wirebonds should be started on the chip and terminated 
on the package. RF bonds should be as short as possible ; 
at least three and no more than four bond wires from 
ground pads to package are recommended. 
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MODEL 
SW-280 

GaAs DPDT SWITCH CHIP 
DC - 6 GHz 

Low Insertion Loss, 0.5 dB Typical 
Fast Switching Speed, 4ns Typical 
Ultra Low DC Power Consumption 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range 

Insertion Loss DC - 6 GHz 
DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 

VSWR DC - 6 GHz 
DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 

Isolation DC - 6 GHz 
DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 

Operating Characteristics 

DC - 6 GHz 

1.5dB Max 
1.odB Max 
O.8d B Max 
0.6dB Max 

1.8:1 Max 
1.5:1 Max 
1.4:1 Max 
1.2:1 Max 

20dB Min 
25dB Min 
35dB Min 
40dB Min 

Impedance 50 Ohms Nominal 

Switching Characteristicst 
tRISE , tFALL (10/90% or 90/10% RF) 
tON , tOFF (50% control to 90/10% RF) 
Transients (In-Band) 

Input Power for 1dB Compression 
Control Voltages (Vdc) 01- 5 

0.5 to 6 GHz +27 
0.05 GHz +21 

Intermodulation Intercept Point 
(for two-tone input power up to +5dBm) 

Intercept POints IP2 

0.5 to 6 GHz +68 
0.05 GHz +62 

Control Voltages (Complementary Logic) 

01-8 

+33 
+26 

+40 
+45 

2ns Typ 
4ns Typ 

15mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VIN Low 0 to - 0.2V @ 5 VA Max 
VIN HI - 5V @ 10 vA Typ to -8V @ 100 VA Max 

Die Size 0.036 I xO.o46 I xO.010" (0.91mm x 1.17mm x 0.25mm) 

Environmental 
These units are designed to meet or exceed the following : Electrical , 100% 
probing at 25"C for selected parameters. Visual , 100% per MIL-STO-883 
Method 2010 Condition B. Lot traceability supplied on request. 
"All spec1f1callons apply with 50 ohm Impedance connected to aU RF ports 0 and ·5 Vdc control voltages 
and chip interconnections made with 0001" Ola wlrebonds 
tFaster s'o'mchlng speed can be achieved with enhanced driver waveform 
"When an RF output port IS 'Off It IS shorted to ground through an "on' shunt MESFET 

Ordering Information 

Model No. Connectors 
SW-280 CHIP 
Delivery IS from stock 

Unit Price 
(1-9 Units) 

$45 

Typical Performance 
INSERTION LOSS 
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Schematic 

Truth Table** 
Control Input 

A B 

HI 

I 
Low 

Low HI 

2 3 4 5 
FREQUENCY (GHz) 

6 

Condition of SWHch 

7 

RF1 to RF610 
RF2 RF3 RF4 RF5 

ON OFF I ON OFF 
OFF ON OFF ON 
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SW-280 Handling, Mounting, Bonding Procedure 

Maximum Ratings 
A. Control Voltage (A or B): -S .5 Vdc 

8. Max Input RF Power: +34dBm 
(0.5 - 6.0 GHz with O/-SV CTL) 

C. Storage Temperature: -65°C to 
+ 175°C 

D. Maximum Operating 
Temperature: + 175°C 

BondPad Dimensions 
Inches (mm) 

RF1, RF6: (.005 x .006) 
(.130 x .150) 

RF2-RF5: (.004 x .004) 
(.100 x .100) 

GND: (.005 x .013) 
(.130 x .320) 

Die Size 
Inches (mm) 

0.036 x 0.046 x 0.010 
(0.91 x 1.17 x 0 .25) 

Handling Precautions 
Permanent damage to the SW-2S0 may occur if the follow
ing precautions are not adhered to: 
A. Cleanliness - The SW-2S0 should be handled in a clean 

environment. DO NOT attempt to clean unit after the 
SW-2S0 is installed . 

B. Static Sensitivity - All chip handling equipment and 
personnel should be DC grounded. 

C. Transients - Avoid instrument and power supply tran
sients while bias is applied to the SW-2S0. Use shielded 
signal and bias cables to minimize inductive pick-up. 

D. Bias - Apply voltage to either control port A or B only 
when the other is grounded. Neither A nor B should be 
allowed to "float". 

E. General Handling - It is recommended that the SW-2S0 
chip be handled along the long side of the die with a 
sharp pair of bent tweezers. DO NOT touch the surface 
of the chip with fingers or tweezers. 

Mounting 
o 

The SW-2S0 is back-metallized with TiPtAu (300/1000/5000A) 
metallization. It can be die-mounted with AuSn eutectic 
preforms or with thermally conductive epoxy. The package 
surface should be clean and flat before attachment. 

Eutectic Die Attach: 
A. A 80/20 gold/tin preform is recommended with a work 

surface temperature of approximately 255°C and a tool 
temperature of 265 °C. When hot 90/10 nitrogen/hydrogen 
gas is applied, tool tip temperature should be approx
imately 290°C. 

B. DO NOT expose the SW-2S0 to a temperature greater 
than 320°C for more than 20 seconds. No more than 3 
seconds of scrubbing should be required for attachment. 

Epoxy Die Attach: 
A. Apply a minimum amount of epoxy and place the 

SW-2S0 into position. A thin epoxy fillet should be visi
ble around the perimeter of the chip. 

B. Cure epoxy per manufacturer's recommended schedule. 
C. Electrically conductive epoxy may be used but is 

not required. 

Wire Bonding 
A. Ball or wedge bond with 1.0 Mil diameter pure gold wire. 

Thermosonic wirebonding with a nominal stage tempera
ture of 150°C and a ball bonding force of 40 to 50 grams 
or wedge bonding force of 18 to 22 grams is recommend
ed. Ultrasonic energy and time should be adjusted to the 
minimum levels required to achieve reliable wire bonds. 

B. Wire bonds should be started on the chip and terminated 
on the package. RF bonds should be as short as possible; 
at least three and no more than four bond wires from 
ground pads to package are recommended . 
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MODELS 
SW-201/203 

GaAs SPOT SWITCH 
DC-3 GHz 

Fast Switching Speed, 6ns Typical 
Ultra Low DC Power Consumption 
Low Loss (SW-201), Terminated (SW-203) 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range DC-3GHz 
Model Number SW-201 SW-203 

(L) (T) 
Insertion Loss DC-3 GHz 

DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 

1 .1 
0.9 
0.8 
0.7 

VSWR DC-3 GHz 2.0:1 
DC-2 GHz 1.5:1 
DC-1 GHz 1.3:1 
DC-0.5 GHz 1.2:1 

Isolation DC-3 GHz 28 
DC-2 GHz 30 
DC-1 GHz 38 
DC-0.5 GHz 45 

Operating Characteristics 

1.9 
1.5 
1.1 
0.9 

2.5:1 
2.0:1 
1.31 
1.2:1 
33 
38 
45 
50 

dB Max 
dB Max 
dB Max 
dB Max 

Max 
Max 
Max 
Max 

dB Min 
dB Min 
dB Min 
dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristicst 

tRISE ' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) SW-203 
Transients (In-Band) SW-201 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 0/ - 5 
0.5-3 GHz + 27 
0.05 GHz + 21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 

0.5-3 GHz + 68 
0.05 GHz +62 

0/ - 8 
+33 
+26 

+46 
+40 

Control Voltages (Complementary Logic) 

3 ns Typ 

6 ns Typ 

30 mV Typ 
10 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VIN Low (SW-201/203) Oto -0.2V@20 J.lA Max 
VIN Hi (SW-201) - 5V@50 J.lA Typ to - 8V@300 J.lA Max 
VIN Hi (SW-203) - 5V@110 J.lA typ to -8V@600 J.lAMax 

Package Type (See page 472) TO-5-3 
Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
-All specifications apply with 50 ohm Impedance connected to all RF ports with 0 and - 5 VDC 
control voltages 

tFasler switching speed can be achieved with enhanced dnver waveform 
--For the SW201 only. when an RF output IS "OFF" It IS shorted to case ground 

Ordering Information Delivery IS from stock 

Model No_ 
SW-201 
SW-203 

Part No_ 
6859 
6089 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$52 
52 

Typical Performance 

FREQUENCY GHz 

ISOLATION 

FREQUENCY GHz 

VSWR 

FREQUENCY GHz 

Pin Configuration 
SW-201 TOP VIEW SW-203 

RF COMMON RF COMMON 

GND GND 

** Truth Table 
Control Input Condition Of Switch 

RF Common To 
Each RF Port 

A B RF1 RF2 
Ht Low ON OFF 

Low Ht OFF ON 

ANZAC _______ Make the Connection. Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fax (61 7) 273-1921 

For Techn ica l Information, Ca ll (617) 273-3333 For Ordering Information, Call (61 7) 273-3333 
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MODELS 
SW-202/204 

GaAs SPOT SWITCH 
DC-3 GHz 

Fast Switching Speed, 6ns Typical 
Ultra Low DC Power Consumption 
Low Loss (SW-202), Terminated (SW-204) 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range DC-3GHz 
Model Number SW-202 SW-204 
Insertion Loss 

VSWR 

DC-3 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 
DC-3 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 

1.0 
0.9 
0.7 
0.7 

2.0:1 
1.51 
1.3: 1 
1.2:1 

Isolation DC-3 GHz 22 
DC-2 GHz 28 
DC-1 GHz 38 
DC-0.5 GHz 45 

Operati ng Characteristics 

1.5 
1.2 
1.0 
0.9 

2.0:1 
1.5:1 
1.4: 1 
1.2: 1 
28 
35 
45 
45 

dB Max 
dB Max 
dB Max 
dB Max 

Max 
Max 
Max 
Max 

dB Min 
dB Min 
dB Min 
dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristicst 

tRISE ' tFALL 
tON, tOFF (50% CTL to 90/10% RF) 

Transients (In-Band) SW-204 
Transients (In-Band) SW-202 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 0/ - 5 0/ - 8 
0.5-3 GHz + 27 + 33 
0.05 GHz + 21 + 26 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

0.5-3 GHz + 68 + 46 
0.05 GHz + 62 + 40 

Control Voltages (Complementary Logic) 

3 ns Typ 

6 ns Typ 

30 mV Typ 
10 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VIN Low (SW-202/204) Oto - O.2V @ 20 JA A Max 
VIN Hi (SW-202) - 5V @ 50 JAA Typ to - 8V @300 JA A Max 
VIN Hi (SW-204) - 5V @ 110 JAA typ to - 8V @600 JA A Max 

Package Type (See page 476) Flatpack (FP-13) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
. All specifications apply With 50 ,hm Impedance connected to all RF ports With a and - 5 VDC 
control voltages 

t Faster SWitching speed can be achieved wllh enhanced driver waveform 

··For the SW·202 only when an RF output IS OFF" It IS shorted to case ground 

Ordering Information 

Model No. 

SW-202 
SW-204 

Delivery IS from Slock 

Part No. 

6869 
6109 

Connectors 

Pin 
Pin 

Unit Price 
(5-9 Units) 

$62 
62 

Typical Performance 

INSERTION LOSS 

I~jl I ,.~, I'~- 3 
o ~ 

FREQUENCY GHz 

ISOLATION 

i~~ 
o 1 

FREQUENCY GHz 

VSWR 

FREQUENCY GHz 

Pin Configuration 
SW-202 

PtN RF 
ORIENTATIOrl COMMON 
MARK 

RF1 
GNO 

Truth Table** 

Control In ut 

A B 
Ht Low 

Low Ht 

TOP VIEW 
SW·204 

PIN RF 
ORIENT A TlON COMMON 
MARK P1 __ A 

RF1 
GNO 

Condition Of Switch 
RFCommon To 
Each RF Port 
RF1 RF2 
ON OFF 
OFF ON 

ANZAC ~ake the Connection. . . Adams !iRussell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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MODELS 
SW-205/206 

MATCHED GaAs SPOT SWITCH 
5-4000 MHz 

High Isolation, 50 dB Typical 
Fast Switching Speed 
Low DC Power Consumption 
Integral TTL (SW-205) or 
CMOS (SW-206) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5-4000 MHz 
5-2000 MHz 
5-1000 MHz 

Operating Characteristics 

5-4000 MHz 
2.6 dB Max 
2.1 dB Max 
1.6 dB Max 

2.5:1 Max 
2.0:1 Max 
1.5:1 Max 
35 dB Min 
40 dB Min 
45 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tRISE ' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 

Transients (In-Band) 
Input Power for 1 dB Compression 

SW-205 SW-206 
(TTL) (CMOS) 

7 ns 20 ns Typ 

20 ns 40 ns Typ 

70 mV 70 mV Typ 

Model #'s SW-205 SW-206 
0.5-4 GHz + 27 
0.05 GHz +21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 

0.5-4 GHz + 68 
0.05 GHz +62 

+33 dBm Typ 
+26 dBm Typ 

+46 dBm Typ 
+40 dBm Typ 

Bias Power 
SW-205 
SW-206 

+5 VDC @ 1 mA Max 
+5 to +8 VDC @ 0.150 to OAOO mA Typ, 1 mA Max 

Package TYpe 

Environmental 

Dual Inline (01-1) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

• All specifications apply when operated with bias voltages of + 5 VDC (SW-205) or 
+ 8 VDC (SW-206) and 50 ohm Impedance at all RF ports 

Ordering Information 

Typical Performance 
3.0 ;:..IN.:.::S::..:E:.:..R::...,:T..:,IO::;..N:..:...::L'--=O'--=S'--=S---y-__ -.-__ -, 

iii' 2.0 1------+---+---+--== ....... ...,.....-:..;::.....:::::1 
~ 

..J~ 1.0 t""":;..---""=t---+--t----+----i 
_55°C 

i~tR I-JJ 
1 2 3 4 

<I:J4==ll 
Schematic 

+ VDC 

NC 

GROUND 

1 2 4 
FREOUENCY GHz 

r-o---+-o RF2 
r ---' 
I 
I 
I 

GROUND 

GROUND 

RF COMMON 0+--+--1 GROUND 

GROUND 

GROUND 

CONTROL 
tNPUT 

GROUND 

GROUND 

'--~I;O-:':":""-+-O RF1 
L __ -' 

Model No_ Connectors 
Unit Price Truth Table 
(5-9 Units) 

SW-205 
SW-206 

Delivery IS from stock 

Part No_ 
6899 
6909 

Pin 
Pin 

$300 
300 

Control Inout Condition Of Switch 

TIL (S~.205~~O~'y~w-206) HEa~~~~P~rt 0 

1 
0 g~F I ~: 1 

ANZAC Make the Connection. Adams !iRussell 
80 Cambridge Street, Burlington, MA 01803 Fa. (&17) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (&17) 273-3333 For Ordering Information, Call (&17) 273-3333 
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MODELS 
SW-207/208 

GaAs SPOT SWITCH 
5-4000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed 
Low DC Power Consumption 
Integral TTL (SW-207) or 
CMOS (SW-208) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5-4000 MHz 
5-2000 MHz 
5-1000 MHz 

Isolation 5-4000 MHz 
5-2000 MHz 
5-1000 MHz 

Operating Characteristics 

5-4000 MHz 
2.3 dB Max 
1.4dBMax 
1.0 dB Max 

2.5:1 Max 
1.7:1 Max 
1.5:1 Max 
18 dB Min 
28 dB Min 
38 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW-207 SW-208 

(TTL) (CMOS) 

tRISE ' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 

Transients (In-Band) 
Input Power for 1 dB Compression 

7 ns 

20 ns 

70 mV 

Model #'s SW-207 SW-208 
0.5-4 GHz + 27 
0.05 GHz +21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

+33 
+26 

Intercept Points IP2 IP3 

0.5-4 GHz + 68 + 46 
0.05 GHz +60 + 40 

20 ns Typ 

40 ns Typ 

35 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

Bias Power 
SW-207 
SW-208 

+5VDC@1 mAMax 
+5 to +8 VDC @ 0.G7 to 0.22 mA Typ, 1mA Max 

Package Type 

Environmental 

Dual Inl ine (01 -1) 
(See page 480 for physical dimensions.) 

These units are designed to meet the envi ronmental and screening 
requirements of Table 18, page 497 of the Adams-Russell catalog . 

• All spec,f,calions apply when operated with bias voltages of + 5 VDC (SW·207) or 
+ 8 VDC (SW-208) and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. 
SW-207 
SW-208 

Delivery IS from stock 

Part No. 
6919 
6929 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$269 
269 

Typical Performance 
2 .0 r:-IN.:;:S:::Eoo-R;:..:T-=-I0=rN-"-=L-'-O-'-S-'-S,-__ -. __ = --

iii' 
;; 1.0 1-----="---'==..........,"'----'=-:::;..+-"'''----1 

g 

70 

60 
iii' 
~ 
~ 50 

!;i 40 
-' 

° ~ 30 

20 

ISOLATION 

r-..... 

" "'-~ --- -
1.6~ ~ ~ 

~ ::l::J?F I ---l 
2 4 

FREQUENCY GHz 

Schematic 
+ VDC RF2 

NC GROUND 

GROUND GROUND 

RFCOMMON GROUND 

GROUND GROUND 

GROUND GROUND 

CONTROL RF1 
tNPUT 

Truth Table 
Controllngul Condition Of Switch 

TIL (S~_~07~~'i,~iY~W_208) RF Common To 
Each RF Port 
RF1 RF2 

a ON OFF 
1 OFF ON 

ANZAC ~ake the Connection . Adams!iRussell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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MODEL 
SW-209/209B 

MATCHED GaAs SPST SWITCH 
DC-3 GHz 

Fast Switching Speed, 6ns Typical 
Ultra Low DC Power Consumption 
Small Package Size, 0.180" (4.6mm) Sq 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

DC-3 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 
DC-3 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 
DC-3 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 

Operating Characteristics 

DC-3 GHz 
1.5 dB Max 
1.2 dB Max 
1.1 dB Max 
0.9 dB Max 

1.6:1 Max 
1.5:1 Max 
1.2:1 Max 
1.2:1 Max 
27 dB Min 
32 dB Min 
40 dB Min 
45 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristicst 

tRISE, tFALL 
tON , tOFF (50% CTL to 90/10% RF) 
Transients (In -Band) 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 01- 5 01- 8 
0.5-3 GHz + 27 + 33 
0.05 GHz + 21 + 26 

Intermodulation Intercept Point (for 
two-tone input power up to + 13dBm) 

Intercept Points IP2 IP3 

0.5-3 GHz + 68 + 46 
0.05 GHz + 62 + 40 

Control Voltages (Complementary Logic) 

3 ns Typ 

6 ns Typ 

30 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VINLow Oto -0.2V@20 I'AMax 
VIN Hi -5V@50 I'ATyp to -8V@300 I'A Max 

Package TYpe Ceramic (CR-3) 
(See page 490 for physical dimensions.) 

Environmental: SW-209 is available screened to MIL
STD-883C, Method 5008.4, Table VII , Class B Hybrids. Specify 
SW-209B when ordering . 
. All speclflcallons appfy Wllh 50 ohm Impedance connecled 10 all RF porlS wilh 0 and - 5 VDC 
contrOl voltages 

t Faster SWitching speed can be achieved with enhanced driver waveform 

Ordering Information 

Model No. 
SW-209 
SW-209B 

Delivery IS from stock 

Part No. 
6969 
6989 

Connectors 
Pin 
Pin 

Unit Price 
(1-49 Units) 

$28.95 
55 .00 

Typical Performance 

INSERTION LOSS 

1.0 2.0 3.0 

FREQUENCY (GHz) 

ISOLATION 

I~r±h 
1.0 2 .0 3 .0 

FREQUENCY (GHz) 

VSWR 

1.6

1 

1 1 ~ 
~::~~"""""::f~ ~~ 

o 1.0 2.0 3.0 

FREQUENCY (GHz) 

Pin Configuration 
PIN ORIENTATION MARK 

GNomo RFI 

CONTROL { A _~ GND 

INPUT B - .... GND 

GNO RF2 

Truth Table 
Control Input Condition Of Switch 

A B RF1 to RF2 

Hi Low ON 
Low Hi OFF 

ANZAC ___ ----IMake the Connection . .. Adams!i Russell 
80 Cambridge Street, 8urlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 
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MODELS 
SW-211/213 

GaAs SPST SWITCH 
DC-3 GHz 

Fast Switching Speed, 6ns Typical 
Ultra Low DC Power Consumption 
Low Loss (SW-211), Terminated (SW-213) 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Freguenc}' Range DC-3GHz 
Model Number SW-211 SW-213 
Insertion Loss DC-3 GHz 1.1 1.6 dB Max 

DC-2 GHz 0.9 1.2 dB Max 
DC-1 GHz 0.8 1.0 dB Max 
DC-O.S GHz 0.7 0.9 dB Max 

VSWR DC-3 GHz 2.0:1 2.0:1 Max 
DC-2 GHz 1.6:1 1.6: 1 Max 
DC-1 GHz 1.4:1 1.S: 1 Max 
DC-O.S GHz 1.2:1 1.3: 1 Max 

Isolation DC-3 GHz 2S 30 dB Min 
DC-2 GHz 27 38 dB Min 
DC-1 GHz 3S 4S dB Min 
DC-O.S GHz 43 SO dB Min 

Operating Characteristics 
Impedance SO Ohms Nominal 
Switching Characteristicst 

tRISE' tFALL 
tON, tOFF (SO% CTL to 90/10% RF) 

Transients (In-Band) SW-2 13 
Transients (In-Band) SW-21 1 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 0/ - 5 0/ - 8 

3 ns Typ 

6 ns Typ 

30 mV Typ 
10 mV Typ 

0. S-3 GHz + 27 +33 dBmTyp 
O.OS GHz +21 +26 dBm Typ 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

0.5-3 GHz + 68 + 46 
O.OS GHz +62 +40 

Control Voltages (Complementary Logic) 

dBm Typ 
dBm Typ 

VINLow Oto - 0.2V@20 IlAMax 
VIN Hi - SV@SO IlA Typ to - 8V@300 IlA Max 

Package Type (See page 472 for physical dimensions.) (TO-S-3) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
• All speel flcallons apply wllh 50 ohm Impedance eonneeled 10 all RF paris wllh 0 and - 5 VDC 
conlrol voltages. 

t Faster sWItching speed can be achieved with enhanced driver wavelorm 

"For Ihe " Off" switch condition of the SW211 only, RF1 IS an open cirCUit and RF2 IS 
shorted to case grou nd 

Orderi ng I nformation Delivery IS Irom stock 

Model No. 
SW-211 
SW-213 

Part No. 
6119 
6139 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$S2 
S2 

Typical Performance 

INSERTION LOSS 

FREQUENCY GHz 

ISOLATION 

----~30-- ~ 

i E ~'.S~_213 
- 20~ ______ ~ ______ ~~ ____ ~ 

o 1 

FREQUENCY GHz 

FREQUENCY GHz 

Pin Configuration 

SW-211 

GNO 

GNO 

Truth Table** 
Control In ut 

A B 
Hi Low 

Low Hi 

TOP VIEW SW-213 

GNO 

GNO 

Condition Of Switch 
RF1 to RF2 

ON 
OFF 

ANZAC ___ ----'Make the Connection ... Adams !iRussell 
80 Cambridge Street. Burlington. MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information. Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 

169 



MODELS 
SW-212/214 

GaAs SPST SWITCH 
DC-3 GHz 

Fast Switching Speed, 6ns Typical 
Ultra Low DC Power Consumption 
Low Loss (SW-212), Terminated (SW-214) 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range DC-3GHz 
Model Number SW-212 SW-214 
Insertion Loss DC-3 GHz 

DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 

1.0 
0.9 
0 .7 
0.7 

VSWR DC-3 GHz 1.8:1 
DC-2 GHz 1.5:1 
DC-1 GHz 1.3: 1 
DC-0.5 GHz 1.2:1 

Isolation DC-3 GHz 20 
DC-2 GHz 22 
DC-1 GHz 32 
DC-0.5 GHz 40 

Operating Characteristics 

1.3 
1.2 
0.9 
0.9 

2.0:1 
1.7 :1 
1.3:1 
1.3:1 
25 
38 
45 
50 

dB Max 
dB Max 
dB Max 
dB Max 

Max 
Max 
Max 
Max 

dB Min 
dB Min 
dB Min 
dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristicst 

tRISE ' tFALL 
tON. tOFF (50% CTL to 90/100% RF) 

Transients (In-Band) SW-214 
Transients (In-Band) SW-212 

Input Power for 1 dB Compression 
Control Vol tages (Vdc) 0/ - 5 
0.5-3 GHz + 27 
0.05 GHz +21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 

0.5-3 GHz + 68 
0.05 GHz +62 

0/ - 8 
+33 
+26 

+46 
+40 

Control Voltages (Complementary Logic) 

3 ns Typ 

6 ns Typ 

30 mV Typ 
10 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VINLow Oto-0.2V@20 !' AMax 
VIN Hi -5V@50!'ATypto -8V@300 !'AMax 

Package Type Flatpack (FP-13) 
(See page 476 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell catalog . 
. All speclflcallons apply with 50 ohm Impedance connecled 10 all RF perls Wllh 0 and 5 VDC 
control voltages 
I Faster Switching speed can be achieved With enhanced dnver waveform 
"For Ihe·Off " sWllch condil ion of Ihe SW·212 only. RFl is an open CITCUII and RF21s shorled 10 

case ground 

Ordering Information 

Model No. 
SW-212 
SW-214 

Delivery IS from stock 

Part No. 
6129 
6199 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$62 
62 

Typical Performance 

INSERTION LOSS 

I :~t ~ ,~S:~~~~4 ~~I ~~ 
oL--------L------~------~ 

FREQUENCV GH. 

ISOLATION 

FREQUENCV GH. 

VSWR 

FREQUENCV GH. 

Pin Configuration 

PIN 
ORIENTATION 
MARK 

SW-212 

RFl 

TOP VIEW 

PIN 
ORIENTATION 
MARK 

SW-214 

RFl 

RF2 GND RF2 GND 
GND GND 

Truth Table* * 
Control Input Condition Of Switch 

A B RF1 to RF2 

HI Low ON 
Low HI OFF 

ANZAC ___ ----lMake the Connection. Adams !i Russell 
COMPONENTS GROUP 80 Cambridge Street . 8urlington, MA 01803 Fa. (617) 273-1921 

For Tec hnical Information, Call (61 7) 273-3333 
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MODELS 
SW-215/216 

MATCHED GaAs SPST SWITCH 
5-4000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast SWitching Speed, 20 ns Typical 
Ultra Low DC Power Consumption, 
0.07mA Typical 
Integral TTL (SW-21S) or 
CMOS (SW-216) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-4000 MHz 
2.9 dB Max 
1.5 dB Max 
1.2 dB Max 
1.1 dB Max 

2.0:1 Max 
1.9:1 Max 
1.4:1 Max 

1.25:1 Max 
27 dB Min 
45 dB Min 
55 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW-215 SW-216 

(TTl) (CMOS) 

tRISE, tFALL 
tON, tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

Input Power for 1 dB Compression 

7 ns 

20 ns 

70 mV 

-Model #'s SW-215 SW-216 
500-4000 MHz + 27 
50 MHz +21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

+33 
+26 

Intercept Points IP2 IP3 

500-4000 MHz + 68 + 46 
50 MHz +60 +40 

20 ns Typ 

40 ns Typ 

35 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

Bias Power 
SW-215 
SW-216 

+ 5 VDC @ 0.07 mA Typ, 1 mA Max 
+5to +8VDC@0.07toO.22mATyp, 1 mAMax 

Package Type (See page 480 for phys,cal d,menslons) Duallnline (DI -1) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
• All specillcauons apply when operated with bias voltages 01 + 5 VDG (SW-215) or + 8 VDG 
(SW-216) and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. 
SW-215 
SW-216 

Dehvery IS from stock 

Part No. 
6529 
6539 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$271 
271 

Typical Performance 
INSERTION LOSS 

iii 
!!. .. 
~ .... 

3.0 

2.5 

2.0 

1.5 

-1.0 
~-

0.5 

o 
0.005 

~ 

ISOLATION 
10 

70 

~ 

30 

20 
0.005 

VSWR 
2.0 

1.8 

'-..... 

II: 1.8 

~ 
1.4 

1.2 ~ 
-

+'5°C~ .. 
~~ 

~ 

./ 
".., 

~I 

':# 
.z." "'-S5°e 

~ 

~ 

1.0 
0.005 2 3 

FREQUENCY GHz 

Schematic 
+VDC 

NC 

GROUND 

RFlO-+--O 

GROUND 

GROUND 

CONTROL INPUT <>-lE=-""::=:1 

GROUND 

GROUND 

GROUND 

GROUND 

GROUND 

GROUND 

RF2 

Truth Table 
Control Input Condition Of Switch 

"1" - Logic High 
RF1 to RF2 

TTL (SW-215)/GMOS (SW-216) 

1 ON 
0 OFF 

ANZAC _______ Make the Connection. Adams !iRussell 
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MODELS 
SW-217/218 

GaAs SPOT SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed, 20 ns Typical 
Ultra Low DC Power Consumption , 
0. 12mA Typical 
Integral TTL (SW-217) or 
CMOS (SW-218) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 5-2000 MHz 

5-1000 MHz 
5- 500 MHz 

VSWR 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Isolation 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 
Impedance 

5-2000 MHz 
1.5 dB Max 
1.2 dB Max 
1.1 dB Max 

1.8:1 Max 
1.4:1 Max 

1.25:1 Max 
40 dB Min 
45 dB Min 
53 dB Min 

50 Ohms Nominal 
Switching Characteristics SW-217 SW-218 

tRISE ' tFALL 
tON, tOFF (50% CTL to 90/10% RF) 
Transients (In -Band) 

Input Power for 1 dB Compression 

(TTL) (CMOS) 
7 ns 20 ns Typ 

20 ns 40 ns Typ 

100 mV 70 mV Typ 

Model #'s SW-217 SW-21 8 
500-2000 MHz + 27 +33 dBm Typ 
50 MHz +21 +26 dBm Typ 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

500-2000 MHz + 68 + 46 
50 MHz +60 +40 

dBm Typ 
dBm Typ 

Bias Power 
SW-217 
SW-218 

+ 5VOC@0.12mATyp, 1 mA Max 
+5to +8VOC@0.12to0.40mATyp, 1 mAMax 

Package Type 

Environmental 

Dual Inline (01 -1) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requ irements of Table 1B, page 497 of the Adams-Russell catalog . 
• All specifications apply when operated with bias voltages 01 + 5 VDC (SW·217) or + 8 VDC 
(SW218) and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. 
SW-217 
SW-218 

Delivery IS from stock 

Part No. 
6659 
6669 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$269 
269 

Typical Performance 
INSERTION LOSS 

2.0 r----,--,.----,.----, 

1.51---+--+---+----j 
! ----

I !ir.5~--$-~-~--8 = 1.0~ • __ 

9 ~--- +25°C _ 55°C 
0.5 f----+--+----+----I 
O~--L--~-~ __ ~ 
0.005 0.5 1.0 1.5 2.0 

ISOLATION 
80 

"" ~ -
70 

I 10 
z 
52 50 
~ 
-' 
~ 40 

30 

20 
0.005 0.5 1.0 1.5 2.0 

VSWR 
2.0 

1.8 

~ 
I .• 

> 1.4 

~ 
1.2 

'----'"" 
1.0 

0.005 0.5 1.0 1.5 2.0 
FREQUENCY GHz 

Schematic 
+ VDC 

NC 

GROUND 

RF COMMON 0+--0,
GROUND 

GROUND 

CONTROL INPUT 

Truth Table 
Control Input 

"1" a Logic High 
TIL (SW-217)ICMOS (SW-218) 

0 , 

RF2 

GROUND 

GROUND 

GROUND 

GROUND 

GROUND 

RFI 

Condition Of Switch 

RF Common To 
Each RF Port 

RF1 I RF2 

ON I 
OFF 

OFF ON 

ANZAC ____ l\4ake the Connection ... Adams !'iRussell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 
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MODEL 
SW-219/219B 

GaAs SPOT RF SWITCH CHIP 
DC-3 GHz 

Fast Switching Speed, 6ns Typical 
Ultra Low DC Power Consumption 
Small Package Size, 0.180" (4.6mm) Sq 

Guaranteed Specifications * 
(From - S5°C to + 8S0e) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

DC·3 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 
DC-3 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 
DC-3 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 

Operating Characteristics 
Impedance 
Switching Characteristicst 

tRISE· tFALL 
tON . tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 01 - 5 
0.5-3 GHz + 27 
0.05 GHz +21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 

0.5-3 GHz + 68 
0.05 GHz +62 

DC·3 GHz 
0.9 dB Max 
0.8 dB Max 
0.8 dB Max 
0.7 dB Max 

1.6:1 Max 
1.3:1 Max 
1.2:1 Max 
1.2:1 Max 
23 dB Min 
28 dB Min 
38 dB Min 
43 dB Min 

50 Ohms Nominal 

01 - 8 

3 ns Typ 

6 ns Typ 

10 mV Typ 

+33 dBmTyp 
+26 dBm Typ 

+46 dBm Typ 
+40 dBm Typ 

Control Voltages (Complementary Logic) 
VIN Low 0 to - 0.2V @ 20 f'A Max 
VINHi -5V@50 f'ATyp to -8V@300 f'AMax 

Package Type Ceramic (CR-3) 
(See page 490 for physical dimensions.) 

Environmental: SW-219 is available screened to MIL-STD-883C, 
Method 5008.4, Table VII, Class B Hybrids. Specify SW-219B 
with ordering. 

• AI,I speoflcal,ons apply with 50 ohm Impedance connected to all RF ports with 0 and - 5 VDC 
control voltages 

t Faster switching speed can be achieved with enhanced drtver waveform 

Ordering Information 

Model No. 
SW-219 
SW-219B 

Delivery IS from stock 

Part No. 
6979 
6999 

Connectors 
Pin 
Pin 

Unit Price 
(1-49 Units) 

$28.95 
55.00 

Typical Performance 

INSERTION LOSS 

Il---l~·~--V·:_--J ------ ----- ----o _ 55°C 

1.0 2.0 3.0 

FREQUENCY (GHz) 

ISOLATION 
ror-------,-------,--------, n t'---------.l? 1-----'-24_ 

o 1.0 2.0 3.0 

FREQUENCY (GHz) 

VSWR 

~ ;~I~ ===:!1==:Jd 
o 1.0 2.0 3.0 

FREQUENCY (GHz) 

Pin Configuration 
PIN ORIENTATION MARK 

CO'lrMONHGND 
GND GND 

RFI RF2 

A B 
I i I 

Truth Table 
Control In ut 

A B 
Hi Low 

Low Hi 

CONTROL INPUT 

Condition Of Switch 
RF Common To 

Each RF Port 
RF1 RF2 
ON OFF 
OFF ON 

ANZAC ___ ----'Make the Connection .. Adams !iRussell 
80 Cambridge Street , Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 
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MODELS 
SW-221 1222/223 

GaAs SPST SWITCH 
DC-4 GHz 

Miniature Ceramic Package 
Terminated (SW-221), 
High Isolation (SW-222), Low Loss (SW-223) 
Fast Switch ing Speed, 6ns Typical 
Ultra Low DC Power Consumption 

Guaranteed Specifications * 
(From - SSOC to + OSOC) 
Frequency Range DC-3GHz 
Model Number SW-221 SW-222 SW-223 
Insertion Loss DC-4 GHz 

DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 

VSWR DC-4 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 

1.2 
1.0 
0.9 
0.9 

1.9:1 
1.4: 1 
1.2: 1 
1.2: 1 

1.2 
1.0 
0.9 
0.9 

1.61 
1.4: 1 
1.2:1 
1.2:1 

Isolation DC-4 GHz 22 32 
DC-2 GHz 40 45 
DC-1 GHz 55 55 
DC-0.5 GHz 60 65 

Operating Characteristics 

1.0 dB Max 
0.8 dB Max 
0.7 dB Max 
0.7 dB Max 

1.8:1 Max 
1.3:1 Max 
1.2: 1 Max 
1.2: 1 Max 
22 dB Min 
28 dB Min 
38 dB Min 
45 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristicst 

tRISE, tFALL 
tON , tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) SW-221/222 
TranSients (In-Band) SW-223 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 0/ - 5 
0.5-4 GHz + 27 
0.05 GHz + 21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

01- 8 
+33 
+26 

Intercept Points IP2 IP3 

0.5-4 GHz + 68 + 46 
0.05 GHz + 62 + 40 

Control Voltages (Complementary Logic) 

3 ns Typ 
6 ns Typ 

30 mV Typ 
10mVTyp 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VINLow Oto- 0.2V@ 20 I'AMax 
VINHi - 5V @50I'ATypto- 8V@300I'AMax 

Package Type Ceramic (CR-2) 
(See page 489 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental requ irements 
of Table 1B, page 497 of the Adams-Russell catalog . 
. All specilicalions apply wilh 50 ohm Impedance connected to all RF ports with 0 and 5 VDC 
control vollages 1 Faster switching speed can be achieved with enhanced dflver waveform 

- ·For the SW·222 and SW·223 only. RFl IS an open CirCUit and RF2 IS shorted to case 
ground for the " OFF" SWIlch condit ion 

Ordering Information 

Model No_ 
SW-221 
SW-222 
SW-223 

Delivery IS from Siock 

Part No_ 
6299 
6419 
6459 

Connectors 
Pin 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$52 
51 
51 

Typical Performance 

INSERTION LOSS 
2.0 

m 1.5 

" ;;; 1.0 
VI 

9 0.5 

o 
SW·223 

o 

I 
SW-2211SW-222 

I 

FREQUENCY GHz 

ISOLATION 
80 

iii" 70 
:!!. 
~ 60 
~ 50 
5 40 
~ 30 

20 

2.0 

1.8 

~ 1.6 
~ 1 .• 

1.2 

1.0 

~ SW-22 

I"-~ 
........ 

SW·223 ........ 

o 

VSWR 

o 

............ 
SW-221 -

FREQUENCY GHz 

SW-22~ 

SW-222 

SW·223 

FREQUENCY GHz 

Pin Configuration 

50 

SW-221 

GNO 

TOP VIEW 
SW-222/223 

GNO 

I 

J. 
RF1 ~=:~'----'lIr-c>----t-RF2 RF1 

~ , # 

OIC B A OIC OIC B A OIC 

Truth Table 
Control Input Condition Of Switch 

A B RF1 to RF2 

Hi Low ON 
Low HI OFF 

RF2 

ANZAC ____ ~ake the Connection. Adams !iRussell 
80 Cambridge Street, Burli ngton, MA 01803 Fa. (61 7) 273-1921 COMPONENTS GROUP 
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MODELS 
SW-224/225 

GaAs SPOT SWITCH 
DC-2 GHz 

Low Insertion Loss, 0.5 dB Typical 
Integral TTL Driver 
Low DC Power Consumption 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Fre9uenc~ Range 
Model Number SW-224 
Insertion Loss DC-2 GHz 0.9 

DC-1 GHz 0.8 
DC-0.5 GHz 0.7 

VSWR DC-2 GHz 1.5:1 
DC-1 GHz 1.251 
DC-0.5 GHz 1.15:1 

Isolation DC-2 GHz 30 
DC-1 GHz 38 
DC-0.5 GHz 45 

Operating Characteristics 
Impedance 
Switching Characteristics 

tRISE· tFALL 
tON. tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

Input Power for 1 dB Compression 
0.5-2GHz 
0.05GHz 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 

0.5-2 GHz + 68 
0.05 GHz + 62 

Bias Power 

DC·2GHz 
SW-225 

0.8 dB Max 
0.7 dB Max 
0.7 dB Max 
1.5:1 Max 

1.15: 1 Max 
1.15: 1 Max 

30 dB Min 
35 dB Min 
40 dB Min 

50 Ohms Nominal 

10 ns Typ 

150 ns Typ 
15 mV Typ 

+27d BmTyp 
+21 dBmTyp 

+46 dBm Typ 
+40 dBm TW 
+ 5 VDC @ 1 mA Max 
-5VDC@1 mA Max 

Package Type SW-224 (T0 -5-3) 
SW-225 (FP-13) 

(See pages 472 and 476 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell catalog. 

• All specifications appty when operated with bias voltages ot .5 VDC and - 5 VDC and 
50 ohm Impedance at all RF ports 

Ordering Information 

Model No. 
SW-224 
SW-225 

Delivery IS from slock 

Part No. 
6888 
6889 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$ 98 
125 

Typical Performance 
INSERTION LOSS 

FREOUENCY GHz 

8. r:-IS:..:O:..:L:.:.A.:.,:T...:..IO.:..Nr---__ --.-__ -. 

7. l\----t------j----i 

~L----L~~~~== __ ~ 
• 2 

FREOUENCY GHz 

... ,.:..V-=-S.:.,:W...:..R-'-----r-__ ---, ___ -, 

... f-----+-------l--~'_I 

'" ! 1.4f-----4 
> 

FREQUENCY GHz 

Pin Configuration 

TTL 
CTl 

SW-224 

Truth Table 
TTL Control Input 

"1" = TTL Logic High 

1 

o 

RF 
COMMON 

ODD +s - s 
COLOR --40;r-T-,-, 

BEAD 

Condition Of Switch 
RFCommon To 

Each RF Port 

RF1 RF2 

ON OFF 
OFF ON 

ANZAC _____ Make the Connection ... Adams!i Russell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 
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MODELS 
SW-226/227/228 

GaAs SPOT SWITCH 
DC-4 GHz 

Miniature Ceramic Package 
Terminated (SW-226) , 
High Isolation (SW-227) , Low Loss (SW-228) 
Fast Switching Speed , 6ns Typical 
Ultra Low DC Power Consumption 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 
Frequency Range DC-4 GHz 

Model Number SW-226 SW-227 SW-228 
Insertion Loss DC-4 GHz 1.5 1.4 1.0 d B Max 

DC-2 G Hz 1 .2 1 .1 0.8 d B Max 
DC-1 GHz 1.0 1.0 0.7 dB Max 

DC-0.5 G Hz 0.9 0.9 0.7 dB Max 

VSWR DC-4 GHz 2.3 :1 2.01 1.9: 1 Max 
DC-2 G Hz 1.6:1 1.6:1 1.3 :1 Max 
DC-1 GHz 1.4:1 1.4:1 1.2 : 1 Max 

DC-0.5 G Hz 1.2:1 1.2:1 1.2: 1 Max 

Isolation DC-4 GHz 25 35 22 d B Min 
DC-2 GHz 40 40 32 dB Min 
DC-1 GHz 48 50 42 dB Min 

DC-0 .5 GHz 53 55 50 d B Min 

Operating Characteristics 
Impedance 50 Ohms Nominal 

Switching Characteristicst 

tRISE ' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 

TranSients (In-Band) SW-226/227 
Transients (In -Band) SW-228 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 0/ - 5 

0.5-4 GHz + 27 
0 .05 GHz + 21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

0/- 8 

+33 
+26 

Intercept Points IP2 IP3 

0.5-4 GHz + 68 + 46 
0.05 GHz + 62 + 40 

Control Voltages (Complementary Logic) 

3 ns Typ 

6 ns Typ 

30 mV Typ 
10mVTyp 

dBm Typ 
dBm Typ 

d Bm Typ 
d Bm Typ 

VIN Low (SW-226/227/228) Oto -O.2V @20 ~A Max 
VINHI(SW-226-227) -5V@110 I'ATypto -8V@600 "AMax 
VINHI (SW-228) -5V@ 50 I'ATypto -8V@300 "A Max 

Package Type (See page 489 lor physical dimenSions) Ceramic (CR-2) 

Environmental 
These units are designed to meet the environmental and screening 
requi rements of Table 1B, page 497 of the Adams-Russell catalog . 
. All specilicalions apply wllh 50 ollm Impedance connecled 10 all RF POriS Wllh 0 and - 5 VDC 
control voltages t Faster sWitching speed can be achieved with enhanced drtver waveform 

"For Ihe SW·227 and SW·228 only. when an RF ouipul II "OFF" II IS shorted 10 case ground 

Ordering Information 
Unit Price 

Model No. Part No. Connectors (5-9 Units) 
SW-226 6469 Pin $52 
SW-227 6479 Pin 51 
SW-228 6489 Pin 51 

Delivery IS from stock 

Typical Performance 

2.0 

CD 1.5 
~ 
~ 1.0 
o 
~ 0 .5 

o 

80 
~ 70 
i' 60 

~ SO 
~ 40 
£ 30 
- 20 

2.0 

1.8 

~ 1.6 

~ 1.4 

1.2 

1.0 

INSERTION LOSS 

I 
SW·2261SW·227 

SW-228 I 
o 

FREQUENCY GHz 

ISOLATION 

~ 
SW-227 -SW·228 

VSWR 
FREQUENCY GHz 

I 
I 

SW-226ISW-227 

1 SW·228 

o 
FREQUENCY GHz 

Pin Configuration 

RFl 

SW-226 
RF COMMON 

--
SW·226 

SW-227 
RF COMMON 

A l Bl B2 A2 SW-228 
RF COMMON 

RF1-t---q 0-----+- RF2 RFl -+----0/ <>---f-RF2 

A1 81 82 A2 Al OIC OIC Bl 

Truth Table* * 
Condition Of Switch 

Control Input RF Common To Each RF Port 
A1 B1 A2 B2 RF1 RF2 

SW·2261227 HI La La HI ON OFF 
La HI HI La OFF ON 

SW·228 HI La NG NC ON OFF 
La HI NC NC OFF ON 

ANZAC ___ -----l~ake the Connection ... Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 
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MODEL 
SW-229 

Conn. SPOT GaAs SWITCH 
DC-2 GHz 

Integrated TTL Driver 
Ultra Low DC Power Consumption 

Guaranteed Specifications * 
(From - S5°C to + 8S0e) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 
DC-2 GHz 
DC-1 GHz 
DC-0.5 GHz 

Operating Characteristics 
Impedance 
Switching Characteristics 

tRISE 
tFALL (50% CTL to 90% RF) 

tON (50% CTL to 10% RF) 

tOFF 
Transients (In-Band) 

Input Power for 1 dB Compression 
0.5-2GHz 
0.05GHz 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 

0.5-2 GHz + 68 
0.05 GHz + 62 

Bias Power 

DC-2GHz 
1.5dBMax 
1.2 dB Max 
0.9 dB Max 

2.01 Max 
1.5:1 Max 
1.2:1 Max 
25 dB Min 
35 dB Min 
40 dB Min 

50 Ohms Nominal 

20 nS Typ 

45 nS Typ 

150 nS Typ 

175 nS Typ 

25 mV Typ 

+ 27dBmTyp 
+ 21 dBm Typ 

+ 46 dBm Typ 
+40 dBm Typ 
+5VDC@1 mAMax 
-5VDC@1 mAMax 

Package Type (C-34); 
(See page 486 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 

-All specifications apply with 50 ohm Impedance connected to all RF ports with TTL control 
voltages. 

Ordering Information 

Model No. Part No. Connectors 
SW-229 6026 SMA 
Delivery IS from stock. 

Unit Price 
(1-9 Units) 

$149 

Typical Performance 

f :~k:T~~l~:1-=41 
o 500 1000 1500 2000 

FREQUENCY (MHz) 

ISOLATION 
80 

~ 60 
z 3 50 

~ 40 

30 

i'-... 

,. . 

""-. :-- --
SOO 1000 

FREOUENCY (MHz) 

t-- -. 

' 000 

i'fWR I-kid 
o 500 1000 1500 2000 

Schematic 

Truth Table 

R' coo 

Control Input 

"1" Logic High 

1 
0 

FREQUENCY (MHz) 

RF2 

TTL 
cn 

.5VOC 

Condition Of Switch 

RFCommon To 
Each RF Port 

RF1 RF2 

ON OFF 

OFF ON 

ANZAC ____ Make the Connection. 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 

Adams aiRussell 
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MODELS 
SW-231/232 

MATCHED GaAs SPST SWITCH 
5-4000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switch ing Speed, 20 ns Typical 
Ultra Low DC Power Consumption , 
0.07mA Typical 
Integral TTL (SW-231) or 
CMOS (SW-232) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range 
Insertion Loss 

VSWR 

5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Isolation 5-4000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-4000 MHz 
2.8 dB Max 
1.5 dB Max 
1.2 dB Max 
1.1dB Max 

2.3:1 Max 
1.9:1 Max 
1.5:1 Max 
1.4:1 Max 
22 dB Min 
37 dB Min 
50 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 
Switching Characterist ics SW-231 SW-232 

(TTL) (CMOS) 
tON, tOFF (50% CTL to 90/10% RF) 

tON, tOFF 
TranSients (In -Band) 

I nput Power for 1 dB Compression 
Model #'s SW-231 

7 ns 

20 ns 

70 mV 

SW-232 

20 ns Typ 

40 ns Typ 

35 mV Typ 

500-4000 MHz + 27 + 33 dBm Typ 
50 MHz +21 +26 dBm Typ 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

500-4000 MHz + 68 + 46 
50 MHz +60 +40 

dBm Typ 
dBm Typ 

Bias Power 
SW-231 
SW-232 

Package Type 

+ 5 VDC @ 0.07 mA Typ, 1 mA Max 
+ 5 to + 8 VDC @ 0.07 to 0.22 mA Typ , 1 mA Max 

Flatpack (FP-16) 
(See page 476 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requi rements of Table 1 B, page 497 of the Adams-Russell catalog. 
. All specillcallons apply when operated with bias vOltages 01 + 5 vac (SW231) 01 + 8 vac 
(SW232) and 50 ohm Impedance at all RF POrlS 

Ordering Information 
Unit Price 

Model No. Part No. Connectors (5-9 Units) 
SW-231 6679 Pin $288 
SW-232 6689 Pin 288 

DelIvery IS Irom Siock 

Typical Performance 
INSERTION LOSS 

3.0 

25 

2.0 

+85 0 C 41''. 

J~ 
! 
~ 1.5 

+25~ ~~.c 
g 

10 

~ .. . ~ ..... 
~----

05 

o 
0,005 

ISOLATION 
80 

70 

~ 60 "-
z g 50 

~ 
~ 40 

30 

20 
0005 

"", 

VSWR 
20 

18 

II: ,. 

~ 
> 14 

12 -10 
0005 

Schematic 
. voc 

"-.... 
"""-

/ 
./ 

2 
FREOUENCY GHz 

........ --

...---

GROUND 

NC GROU ND 

GROUND GROUND 

RFI GROUND 

GROUND GROUND 

GROUND GROUND 

CONTROL tNPUT <>-jE=--==j--'O RF2 

Truth Table 
Control Input Condition Of Swi tch 

"1" = Logic High 
TTL (SW-231)/CMOS (SW-232) RF1 to RF2 

1 ON 
0 OFF 

ANZAC ___ ----'Make the Connection ... Adams!i Russell 
80 Cambridge Street , Burlington, MA 01803 Fax (61 7) 273-1921 COMPONENTS GROUP 
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MODELS 
SW-233/236 

MATCHED GaAs SPOT SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed, 20 ns Typical 
Ultra Low DC Power Consumption, 
0.1 2mA Typical 
Integral TTL (SW-233) or 
CMOS (SW-236) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-2000 MHz 
1.5 dB Max 
1.2 dB Max 
1.1 dB Max 

1.9:1 Max 
1.51 Max 
1.4:1 Max 
40 dB Min 
45 dB Min 
53 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tRISE ' tFAll 
tON , tOFF (50% CTl to 90/10% RF) 
Transients (In -Band) 

Input Power for 1 dB Compression 

SW-233 SW-236 
(TTL) (CMOS) 
7ns 20nsTyp 

20 ns 40 ns Typ 

100 mV 70 mV Typ 

Model #'s SW-233 SW-236 
500-2000 MHz + 27 + 33 
50 MHz +21 +26 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

dBm Typ 
dBm Typ 

Typical Performance 
INSERTION LOSS 

2.0,-----,----,--,--__ 

f 1 .5 .I":'~~ 
~ 1.0~._:;;::;:~~~_~:S;;~~~ g ~_- .. --- - 550C +25°C 

0.' r--+---t----+---j 
o~-~-~-~-~ 
0.005 0 .5 1.0 1.5 2.0 

ISOLATION 
10 

70 

I'--. 
r--i 60 

g 50 

:l 
~ 40 

-r---
30 

20 
0.D05 0 .5 1.0 1.5 2.0 

VSWR 
2.0 

1.8 

cr 1.6 
~ 

'" • 
~ r-> 1. 

1.2 

10 
0.005 0 .5 1.0 1.S 2.0 

FREQUENCY GHz 

500-2000 MHz + 68 + 46 
50 MHz +60 +40 

dBm Typ Schematic 
dBm Typ 

Bias Power 
SW-233 
SW-236 

Package Type 

Environmental 

+ 5 VDC@0.12 mA Typ , 1 mA Max 
+ 5 to + 8 VDC @ 0.12 to OAO mA Typ , 1 mA Max 

Flatpack (FP-16) 
(See page 476 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
• All specillcatlons appty when operated wIth bIas voltages 01 + 5 VDC (SW·233) or + 8 VDC 
(SW·236) and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. 
SW-233 
SW-236 

Delivery IS from stock 

Part No. 
6729 
6779 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$320 
320 

• vee 
HC 

GROUND 

RF COMMON 

GROUND 

GROUND 

CONTROL INPUT 

Truth Table 
Conlrollnpul 

"I " _ LogIC HIgh 

~r<>-'-''----1~ RF2 

GROUND 

GROUND 

GROUND 

GROUND 

GROUND 

'-<>'"'P--"''--t-o RF1 

Condition Of Swilch 

RF Common To 
TTL (SW-233)/CMOS (SW-236) Each RF Port 

RF1 R~ 

0 ON I OFF 
I OFF ON 

ANZAC _____ ~ke the Connection. Adams !iRussell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 
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MODELS 
SW-234/237 

GaAs SPOT SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed , 20 ns Typical 
Ultra Low DC Power Consumption , 
0.12mA Typical 
Integral TTL (SW-234) or 
CMOS (SW-237) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Insertion Loss 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 
Impedance 
Switching Characteristics 

tRISE , tFALL 7 ns 

tON , tOFF (50% CTL to 90/10% RF) 20 ns 

TranSients (In -Band) 100 mV 

Input Power for 1 dB Compression 
Model #'s SW-234 SW-237 
500-2000 MHz +27 
50 MHz +21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

+33 
+ 26 

Intercept Points IP2 IP3 

500-2000 MHz + 68 + 46 
50 MHz +60 +40 

5-2000 MHz 

1.5dBMax 
1.2 dB Max 
1.1 dB Max 

1.7:1 Max 
1.5:1 Max 
1.3:1 Max 
40 dB Min 
48 dB Min 
53 dB Min 

20 ns Typ 

40 ns Typ 

70 mV Tif2 

dBm Typ 
dBm Tif2 

dBm Typ 
dBm Tif2 

Bias Power 
SW-234 
SW-237 

+ 5 VDC@0.12mA Typ , 1 mA Max 
+ 5to + 8VDC@0.12toOAOmA Tif2, 1 mA Max 

Package Type 

Environmental 

Flatpack (FP-16) 
(See page 476 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog. 
• All specilicalions apply when operated with bias voltages 01 + 5 VDC (SW·234) or + 8 VDC 
(SW·237) and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. 
SW-234 
SW-237 

Delivery IS from Slock 

Part No. 
6739 
6789 

Connectors 
Unit Price 
(5-9 Units) 

$285 
285 

Typical Performance 
INSERTION LOSS 

2.o,-----,---.--- --,-----, 

1.5 1---+---+----+--~ 
m _---
~ t~~~~~~~~~~ .- -., 1.0 
9 ~--------- + 2S OC - 55 C1 C 

0.51---+---+-- --+---1 

~L.~~5-~0~.5--~1.0~-~1.5~-~2.0 

ISOLATION 
80 

f'... 
70 

iii 
:2. 60 
z 

° 
t----i= 50 

~ 
o 
!a 40 

II: 
~ ., 
> 

30 

20 
0005 0.5 

VSWR 
2 0 

1.8 

1.6 

1.4 

1. 2 r-----
1.0 

0.005 0.5 

1 0 1.5 2 0 

-~ 

1.0 1.5 2.0 
FREOUENCY GHz 

Schematic 
+voc 

NC 

GROUND 

RF COMMON 

GROUNO 

GROUND 

CONTROL INPUT 

Truth Table 
Control Input 

.. ,.. ~ Logic High 
TTL ISW·234)/CMOS ISW-237) 

0 
t 

RF2 

GROUND 

GROUND 

GROUND 

GROUND 

GROUND 

RFI 

Condition 01 Switch 

RF Common To 
Each RF Port 

RFl _1 RF2 

ON I OFF 
OFF ON 

Adams !iRussell ANZAC ____ ~ke the Connection. 
80 Cambridge Street, Burlington, MA 01803 Fa. (61 7) 273-1921 COMPON ENTS GROUP 
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MODELS 
SW-235/238 

GaAs SPOT SWITCH 
5-3000 MHz 

I 

Low Insertion Loss, 0.8 dB Typical 
Fast Switch ing Speed , 20 ns Typical 
Ultra Low DC Power Consumption, 
0.07mA Typical 
Integral TTL (SW-235) or 
CMOS (SW-238) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-3000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-3000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-3000 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-3000 MHz 
1.5 dB Max 
1.2 dB Max 
1.0 dB Max 
0.9 dB Max 

1.8:1 Max 
1.6:1 Max 
1.4:1 Max 

1.25:1 Max 
22 dB Min 
30 dB Min 
40 dB Min 
50 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW·235 SW-238 

(TTL) (CMOS) 

tRISE' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 

Transients (In-Band) 
Input Power for 1 dB Compression 

7 ns 

20 ns 

70 mV 

Model #'s SW·235 SW-238 
500-3000 MHz + 27 
50 MHz +21 

Intermodulation Intercept Point (for 
two·tone input power up to + 13 dBm) 

+33 
+26 

Intercept Points IP2 IP3 

500-3000 MHz + 68 + 46 
50 MHz + 60 + 40 

20 ns Typ 

40 ns Typ 

35 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

Bias Power 
SW-235 
SW-238 

+ 5 VDC @ 0.07 mA Typ , 1 mA Max 
+ 5 to + 8 VDC @ 0.07 to 0.22 mA Typ , 1 mA Max 

Package Type 

Environmental 

Flatpack (FP-16) 
(See page 476 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
. All speclflcailons apply when operaled wllh bias voltages 01 + 5 vac (SW-235) or + 8 vac 
(SW-238) and 50 ohm Impedance al all RF ports 

Ordering Information 

Model No. 
SW-235 
SW-238 

Delivery fS from stock 

Part No. 
6749 
6799 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$285 
285 

Typical Performance 

iD 
:!! 
~ 
~ 

g 

a: 

INSERTION LOSS 
2.0 

1.5 

1.0 --,.. -~ --- Fo----
0.5 

o 
0.005 

ISOLATION 
80 

70 

'" 
30 

2D 
0 .005 

VSWR 
2.0 

1.8 

1.6 

~ 
i'-.. 

............ 

+ 85 °C~ .. --- ..".,.,. 

-:-;:7/} 
+ 25°C 

.......... 
.............. 

~ 1.4 ..----
I'----""'" 

1.0 
0 .005 

----
FREOUENCY GHz 

Schematic 

.VOCill"" Ne GROUND 

GROUND C:ROUND 

RF COMMON GROUND 

GROUND ~ .. GROUND 

GROUND GROUND 

CONTROL INPUT RF I 

Truth Table 
Controllnpul 

··f· ; LogiC High 
TTL (SW-235J/CM OS (SW·238) 

o 
1 

Condition Of Switch 

RF Common To 
Each RF Port 

RF1 RF2 

ON I OFF 
OFF ON 

ANZAC ____ ~ke the Connection ... Adams !ilussell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 
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MODEL 
SW-239 

GaAs SPOT RF SWITCH 
DC-1000 MHz 

Fast Switching Speed, 4ns Typical 
Ultra Low DC Power Consumption 
Small Package Size, 0.150" x 0.190" 
(3.8mm x 4.8mm) 
Surface Mount Package 

Guaranteed Specifications· 
(From -30 oe to +71°C) 

Frequency Range DC-1000 MHz 

Insertion Loss DC-1000 MHz O.B dB Max 
DC- SOO MHz 0.7 dB Max 

_______ --=D-=:.C_-c..::10=0-,-,-M,-,--,H=z __ -...:::.:0 .,-,-7 =dB:::....:..:..:.M::::.:cax Typical Performance 
VSWR 

Isolation 

DC-1000 MHz 
DC- SOO MHz 
DC- 100 MHz 

DC-1000 MHz 
DC- SOO MHz 
DC- 100 MHz 

Operating Characteristics 

1.2:1 Max 
1.2:1 Max 

1.1S:1 Max 

30 dB Min 
40 dB Min 
SO dB Min 

Impedance SO Ohms Nominal 

Switching Characteristicst 

tRISE ' tFALL 
tON : tOFF (SO% CTL to 90/10% RF) 

Transients (In-Band) 

Input Power for 1 dB Compression 
Control Voltages (Vdc) 01- 5 0/ - 8 

2 ns Typ 

4 ns Typ 

1S mV Typ 

0.S-1 GHz +27 + 33 dBm Typ 
O.OS GHz +21 + 26 dBm Typ 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

0.S-1 GHz +6S +46 
O.OS GHz + SS + 40 

Control Voltages (Complementary Logic) 

dBm Typ 
dBm Typ 

VINLow Oto - 0.2V@20 jA AMax 
VIN Hi - SV @ 200 jA A Typ to - BV @ BOO jA A Max 

Package Type Sur1ace Mount (SF-2) 
(See page 490 for physical dimensions.) 

. All speci licalions apply Wil l i 50 ohm Impedance conneCled 10 all RF ports Wllh 0 and 5 VDe 
control voltages Data achIeved from unit soldered Into lest fixture 

t Faster sWitch,ng speed can be achieved wllt1 enhanced driver waveform 
. . Note Ihal when eltiler OUIPUI port (RF 1 or RF2) IS OFF II IS shorted 10 package ground 

Ordering Information 

Model No. Part No. Connectors 
SW-239 6012 PIN 

Delivery IS from stock 

Unit Price 
( 5-9 Units) 

$9.S0 

INSERTION LOSS 
2.0,----,----,---,------, 

1.51-----+----+---1-----1 
~ 
~ 1.0 ______ :!5:'C _______ :;;.~_ 

0 .5 ~_= _ _= _ _=_~_± _ _=_-::_:_:_:_:_rl_= _ _::_:_:_=_= _ _::_'""'"'r........,j 

°0L---~25~0--~5~00~-~75~0--~, 00·0 
FREQUENCY (MHz) 

ISOLATION 

HCj-B I ~ 
20 0 250 500 750 1000 

FREQUENCY (MHz) 

VSWR 

! ::l I I I I 
250 500 750 1000 

FREQUENCY (MHz) 

Pin Configuration * * 

G~NDGNDR: B (CI~~1~?L 

-, 
PIN . 1 2 3 4 

ORIENT~~~~ ../ RF GND RFl A (CONTROL 
COM INPUT) 

Truth Table 
Control Input Condition Of Switch 

AF Common To 
Each RF Port 

A B AF t RF2 

HI I Low 
Low HI 

ON I OFF 
OFF ON 

ANZAC ______ ~ake the Connection ... Adams !iRussell 
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MODELS 
SW-241 1244 

MATCHED GaAs SP3T SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typ ical 
Fast Switching Speed, 20 ns Typical 
Ul tra Low DC Power Consumption, 
O.22mA Typical 
Integral TTL (SW-241) or 
CMOS (SW-244) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Freguency Range 
Insertion Loss 5-2000 MHz 

5-1000 MHz 
5- 500 MHz 

VSWR 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Isolation 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-2000 MHz 
1.8 dB Max 
1.4 dB Max 
1.2 dB Max 

2.01 Max 
1.6:1 Max 
1.4:1 Max 
35 dB Min 
45 dB Min 
55 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW-241 SW-244 

(TTL) (CMOS) 

tRISE' tFALL 
tON, tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

Input Power for 1 dB Compression 
Model #'s SW-241 

7 ns 

20 ns 

80 mV 

SW-244 

20 ns Typ 

40 ns Typ 

40 mV Typ 

500-2000 MHz + 27 +33 dBm Typ 
50 MHz + 21 + 26 dBm Typ 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

500-2000 MHz + 68 + 46 
50 MHz + 60 + 40 

dBm Typ 
dBm Typ 

Bias Power 
SW-241 
SW-244 

+ 5 VOC @ 0.22 mA Typ, 1 mA Max 
+ 5 to + 8 VOC @ 0.22 to 0.40 mA Typ, 1 mA Max 

Package Type 

Environmental 

Dual Inline (01-5) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All specifications apply when operaled with bias voltages of + 5 VDC (SW·241) or + 8 VDC 
(SW-244) and 50 ohm Impedance at atl RF ports 

Ordering Information 

Model No. 
SW-241 
SW-244 

Delivery IS from stock. 

Part No. 
6800 
6802 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$393 
393 

Typical Performance 
INSERTION LOSS 

2.0 

1.5 m + 8~C.). -:so -- - .:2S:C 
If) 1.0 
If) --° - 55°C 
-J 

0.5 

0 .5 1.0 1.5 2.0 

ISOLATION 
BO,----r--~,---._--_. 

20~--~--~~--~--~ 

0 .005 0.5 1.0 1.5 2.0 

VSWR 
2.0 r-------,-----.,.--------,.--, 

1.B I--_+--+--_+--_l 

a: 1.6 I--_+--+--_+---::~ 
~ 
If) 

> 1.4 I--_+--+--~.-c:--_l 

1.2 ~-_+-_=,.,..,,'--_+--_l 

1.0 '----'---........ ---'-- --' 
0.005 0 .5 1.0 1.5 2.0 

FREQUENCY GHz 

Schematic 
GND 

GND 

OND 

CO~:ON 0-+- ---1C 
GND 

GND 

GND 

RF1 0-+--' 

Truth Table 
Control Input 

"1" = Logic H igh 
TTL (SW·241)/CMOS (SW·244) 

CTL 1 CTL2 CTL3 

100 
o 1 0 
o 0 

r---+-O RF3 

GND 

eTlJ 

CTL 2 

CTl1 

. VDC 

NC 

----+-<> RF2 

Condition of Switch 

RF Common To Each RF Port 

RF1 RF2 RF3 

ON OFF OFF 
OFF ON OFF 
OFF OFF ON 

ANZAC ____ ~ake the Connection ! , , Adams !i Russell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 
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MODELS 
SW-242/245 

GaAs SP3T SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed, 20 ns Typical 
Ultra Low DC Power Consumption, 
0.22mA Typical 
Integral TTL (SW-242) or 
CMOS (SW-245) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range 
Insertion loss 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-2000 MHz 
1.8 dB Max 
1.4 dB Max 
1.2 dB Max 

2.0:1 Max 
1.5:1 Max 
1.3:1 Max 
35 dB Min 
45 dB Min 
55 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics 

tRISE · tFALL 
tON. tOFF (50% CTL to 90/10% RF) 
Transients (In -Band) 

Input Power for 1 dB Compression 

SW-242 SW-245 
(TTL) (CMOS) 
7ns 20nsTyp 

20 ns 40 ns Typ 

80 mV 40 mV Typ 

Model #'s SW-242 SW-245 
500-2000 MHz + 27 +33 dBmTyp 
50 MHz +21 +26 dBm Typ 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

500-2000 MHz + 68 + 46 
50 MHz +60 +40 

dBm Typ 
dBm Typ 

Bias Power 
SW-242 

SW-245 
+ 5 VOC @ 0.22 mA Typ . 1 mA Max 

+ 5 to + 8 VOC @ 0.22 to 0.40 mA Typ. 1 mA Max 
Package Type 

Environmental 

Dual Inline (01-5) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell catalog. 
• All speclflcallons apply when operaled Wllh bias vollages of + 5 VDC (SW-242) or + 8 VDC 
,sW-245) and 50 ohm Impedance al all RF pons 

Ordering Information 

Model No. 
SW-242 
SW-245 

Delivery IS from slock 

Part No. 
6801 
6803 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$352 
352 

Typical Performance 
INSERTION LOSS 

2.0 

1.5 
Ii I+I5'C~ -~ -:2~:C ~ .. 1.0 .. 
° ... 

---- -:::::---
0.5 

o 
0.005 0 .5 1.0 

10 

70 

Ii 
~ 10 
z 

ISOLATION 

'" "'-..... 

-_ 55°C 

1.5 

~ 50 '---~ 40 

30 

20 
0 .005 0 .5 1.0 1.5 

VSWR 
2.0 

1.1 

2.0 

2 .0 

./' 
1.1 

! 
> 1.4 

~ 
"- -1.2 

1.0 
0.005 0 .5 1.0 1.5 2.0 

FREQUENCY GHz 

Schematic 
QHD 

ONO 

IW 
C'*-

ONO 

ONO 

OHO 

AFlO-+-..J 

Truth Table 
eontrollnput 

'" R _ Logic High 
TIL (SW-242)1CMOS (SW-24S) 

CTll CTl2 CTl3 

1 0 0 
0 1 0 
0 0 1 

...----+-0111'3 

OHO 

CTU 

CTL2 

elLl 

. voc 
He 

l....--+-o ""2 

COndItion 01 Switch 

AF Common To Each RF Port 

AFI RF2 RF3 

ON OFF OFF 
OFF ON OFF 
OFF OFF ON 

Adams !iRussell ANZAC ___ ----Jl\4ake the Connection ... 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 
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MODEL 
SW-243 

GaAs SP4T SWITCH 
DC - 4 GHz 

Low Insertion Loss, 0.7 dB Typical 
Fast Switching Speed, 4ns Typical 
Ultra Low DC Power Consumption 
Small Package Size, 0.250 " Square 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range 
Insertion Loss 

VSWR 

Isolation 

DC· 4 GHz 
DC· 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

Operating Characteristics 

DC - 4 GHz 

1.3dB Max 
1.0dB Max 
0.9dB Max 
O.8dB Max 

1.9:1 Max 
1.5:1 Max 

1.25:1 Max 
1.25:1 Max 

20dB Min 
25dB Min 
30dB Min 
35dB Min 

Impedance 50 Ohms Nominal 

Switching Characteristicst 
tRISE . tFALL (10/90% or 90/10% RF) 
tON . tOFF (50% control to 90/10% RF) 
Transients (In-Band) 

Input Power for 1dB Compression 
Control Voltages (Vdc) 0/-5 

0.5 to 4 GHz +26 
0.05 GHz +20 

Intermodulation Intercept Point 
(for two-tone input power up to +5dBm) 

Intercept Points IP2 

0.5 to 4 GHz +68 
0.05 GHz +55 

Control Voltages (Complementary Logic) 

0/-8 

+32 
+23 

+50 
+37 

2ns Typ 
4ns Typ 

25mv Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VIN Low 0 to - 0.2V @ 5 JlA Max 
VIN Hi - 5V @ 10 JlA Typ to - 8V @ 100 J.1A Max 

Package Type Flat-pack (CR-4) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell catalog . 
'All spec1ficallons apply with 50 ohm Impedance connected to all RF ports with 0 and -5 Vdc control voltages 
tFasler switching speed can be achieved With enhanced dnver waveform 
. 'When an RF output port IS "off " It IS shorted to ground through an "on" shunt MESFET 

Ordering Information 

Model No. 
SW-243 
Delivery IS from stock . 

Connectors 
PIN 

Unit Price 
(1-9 Units) 

$113.00 

Typical Performance 
INSERTION LOSS 

2.0 

.. 1.5 
E 
en 1.0 

l~~ +BS"C 

en 
9 0.5 

-- -- I:::"i"---- -- ---- - 55"C 

1 2 

ISOLATION 
80 .. 70 

E 
60 Z 

0 

9 50 

0 40 
!!! 

\ 
\ 

..... t--
30 --20 

VSWR 
2.0 

1.8 
./ 

/,/ 

v 
V 

a:: 1.6 

~ 1.4 

1.2 

1.0 
2 3 

FREQUENCY (OHz) 

Schematic ., 
GND COM GNO R~ 

AF1 M 

" 2 AF2 GND AF3 

Truth Table** 
Control Input Condition of Switch 

RF Common to Each RF Po 
M ~ ~ ~ ~ ~ M ~ RA R~ R~ R~ 

HI Low Low HI Low HI Low HI ON OFF OFF OFF 
Low HI HI Low Low HI Low HI OFF ON OFF OFF 
Low HI Low HI HI Low Low HI OFF OFF ON OFF 
Low HI Low HI Low HI HI Low OFF OFF OFF ON 

ANZAC _____ Make the Connection ... Adams aiRussell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fa. (617) 273-1921 

Fur Techni( "I Information, Call (617) 273·3333 For Ordering Information, can (617) 273·3333 
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MODELS 
SW-247/251 

MATCHED GaAs SP3T SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switch ing Speed, 20 ns Typical 
Ultra Low DC Power Consumption, 
0.22mA Typical 
Integral TTL (SW-247) or 
CMOS (SW-251) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Freguenc~ Range 
Insertion Loss 5-2000 MHz 

5-1000 MHz 
5- 500 MHz 

VSWR 5-2000 MHz 
5-1 000 MHz 
5- 500 MHz 

Isolation 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-2000 MHz 
1.8 dB Max 
1.4 dB Max 
1.2 dB Max 

2.0:1 Max 
1.6:1 Max 
1.4:1 Max 
35 dB Min 
42 dB Min 
52 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW-247 SW-251 

(TTL) (CMOS) 

tRISE ' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 
Transients (In -Band) 

Input Power for 1 dB Compression 

7 ns 

20 ns 

80mV 

Model #'s SW-247 SW-251 
500-2000 MHz + 27 
50 MHz +21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

+33 
+26 

Intercept Points IP2 IP3 

500-2000 MHz + 68 + 46 
50 MHz + 60 +40 

20 ns Typ 

40 ns Typ 

40 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

Bias Power 
SW-247 
SW-251 

+ 5 VDC@ 0.22 mA Typ , 1 mA Max 
+5to +8 VDC@0.22to0.40 mATyp. 1 mA Max 

Package Type 

Environmental 

Flatpack (FP-17) 
(See page 476 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog . 
• All specifications apply when operaled with bias voltages of + 5 VDC (SW·247) or + 8 VDC 
(SW·25') and 50 ohm Impedance at all RF ports 

Ordering Information 
Unit Price 

Model No. Part No. Connectors (5-9 Units) 
SW-247 6804 Pin $418 
SW-251 6806 Pin 418 

Delivery IS from Slock 

Typical Performance 
INSERTION LOSS 

2.0 

m 1.5 

~ 
+ 8;:C~....:::: ~ .. ,.,. ... ;:,: ~-- - .:2s o c 

<II 1 .0 
<II 

° .... 
0 .5 

... -- _ 55°C 
~--

o 
0 .005 0 .5 1.0 1.5 2 .0 

ISOLATION 
80 

70 

"'" "'- I"-.. 

iD 
~ 60 

~ 
~ 50 
~ 
° ~ 40 

30 

20 
0.005 0.5 ' .0 1.5 2 .0 

2 .0 

, 8 

a:: 1.6 
~ 
<II 
> 14 

, 2 

1.0 

VSWR 

./ 
../ 

I\". -
0005 0 .5 1,0 1.S 2 .0 

FREQUENCY GHz 

Schematic 
GND 

GND 

GND 
RF 

COMMON 

GND 

GND 

GND 

RFl O-+- -' 

Truth Table 
Controf fnput 

"' " = Logic High 
TTL (SW-247)/CMOS (SW-25') 

CTl1 CTL2 CTL3 
1 0 0 
0 , 0 
0 0 1 

...--+-0 RF3 

GND 

ClL3 

ClL2 

ClLl 

+VDC 

NC 

'---+-0 RF2 

Condit ion of Switch 

RF Common To Each RF Pori 

RFI RF2 RF3 

ON OFF OFF 
OFF ON OFF 
OFF OFF ON 

___ ----'!\take the Connection .. . Adams!i Russell 
COMPONENTS GROUP 

ANZAC 
80 Cambridge St reet, Burlington, MA 01803 Fax (617) 273-197.1 

For Tec hnical Informat ion, Call (617) 273-3333 For O rdering Information, Call (&17) 273-3333 
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MODELS 
SW-248/252 

GaAs SP3T SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed, 20 ns Typical 
Ultra Low DC Power Consumption , 
O.22mA Typical 
Integral TTL (SW-248) or 
CMOS (SW-2S2) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 5-2000 MHz 

5-2000 MHz 1.8 dB Max Typical Performance 
5-1000 MHz 14 dB Max 

Insertion Loss 

5- 500 MHz 1.2 dB Max INSERTION LOSS 
--------------------~--~--~------~~~~ 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

2.0:1 Max 
1.51 Max 
1.3:1 Max 
35 dB Min 
42 dB Min 
52 dB Min 

Operating Characteristics 
Impedance 
Switching Characteristics 

tR ISE ' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

Input Power for 1 dB Compression 

50 Ohms Nominal 
SW-248 SW-252 
(TTL) (CMOS) 
7 ns 20 ns Typ 

20 ns 40 ns Typ 

80 mV 40 mV Typ 

Model #'s SW-248 SW-252 
500-2000 MHz + 27 +33 dBm Typ 
50 MHz +21 +26 dBm Typ 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

500-2000 MHz + 68 + 46 
50 MHz +60 +40 

dBm Typ 
dBm Typ 

Bias Power 
SW-248 
SW-252 

+5VDC @0.22 mATyp,1 mAMax 
+ 5 to + 8 VDC @ 0.22 to 040 mA Typ , 1 mA Max 

Package Type 

Environmental 

Flatpack (FP-17) 
(See page 476 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 
-All speclflcallons apply when operaled wllh bias vollages 01 + 5 VDC (SW·248) or + 8 VDC 
(SW·252) and 50 ohm Impedance al all RF porlS 

Ordering Information 

Model No. 
SW-248 
SW-252 

DelIvery IS from stock 

Part No. 
6805 
6807 

Connectors 
Unit Price 
(5-9 Units) 

$375 
375 

2.0 

~ 
1.5 

+ 8~.c.~ 

'" 1.0 ---'" -- _ 55°C ° --' 
0 .5 

0 .5 1.0 1.5 2 .0 

ISOLATION 

20L-__ -L __ ~L-__ ~ __ ~ 
0 .005 0 .5 1.0 1.5 2 .0 

VSWR 
2.0 ,----,-----,----,------, 

1.8f------_+_----f-------t------; 

a:: 1.6 f------_+_----f-------t-----7f 
~ 

~ 1.4 f-----+----f----".,..~---i 

1.2 ~--_+_--_:::;;oo~--_+_-----; 

1.0 L-------'-----L-----c'-::-------: 
0.005 0.5 1.0 1.5 2.0 

Schematic 
GNO 

GNO 

GNO 

GND 

GNO 

GND 

FREQUENCY GHz 

..--t--<l RF3 

GNO 

eTl3 

CTL2 

e Tl1 

.VDC 

NC 

RFIO-+-----' L--t--o RF2 

Truth Table 
Control Input Condition 01 Switch 

"1" = LogiC High 
TTL (SW-248)/CMOS (SW-252) 

RF Common To Each RF Port 

CTL 1 CTL2 CTL3 RFI RF2 RF3 

100 ON OFF OFF 
o 1 0 OFF ON OFF 
o 0 OFF OFF ON 

ANZAC ___ ----I~ke the Connection . Adams !iRussell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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MODELS 
SW-254/257 

MATCHED GaAs SP4T SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed , 20 ns Typ ical 
Ultra Low DC Power Consumption , 
0.3mA Typical 
Integral TTL (SW-2S4) or 
CMOS (SW-2S7) Driver 

Guaranteed Specifications * 
(From - Ssoc to + 8S°C) 

Freguenc~ Range 
Insertion Loss 5-2000 MHz 

5-1 000 MHz 
5- 500 MHz 

VSWR 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Isolation 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-2000 MHz 
1,9 dB Max 
1.4 dB Max 
1,2 dB Max 

2,3:1 Max 
1,6:1 Max 
1.4:1 Max 

35 dB Min 
37 dB Min 
45 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW-254 SW-257 

(TTL) (CMOS) 

tRISE, tFALL 

tON, tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

Input Power for 1 dB Compression 

7 ns 

20 ns 

80mV 

Model # '5 SW-254 SW-257 
500-2000 MHz + 27 + 33 
50 MHz + 21 + 26 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

20 ns Typ 

40 ns Typ 

40 mV Typ 

dBm Typ 
dBm Typ 

Typical Performance 

INSERTION LOSS 
20 

, ... 

~ " 

---~ 
~"i •• c 

'" 10 

'" g o. ~---
.--

o 
0005 05 10 

ISOLATION 
80 

\ 
""-

! 70 

~ 60 

:; 
~ 50 ---40 

30 

20 
000505 

VSWR 
20 

1.0 

--
.25 C 

" 

,. 

20 

20 

/ 
18 

a: I. 
/ 

/' 
~ 
> 14 

12 -10 
0.005 0 5 1.0 1 5 20 

FREOUENCY GHt 

500-2000 MHz + 68 + 46 d Bm Typ 
---=5-=-0...:..:M.:.:...H.:.=z _____ .:.:...+--.::6-=-0 ___ ...:..:+.:.:...40"---_--'d::..:B:.:..:m...:..:T:.....r.y-"'p Schematic 
Bias Power 

SW-254 
SW-257 

Package Type 

Environmental 

+ 5 VDC @0,30mA Typ , 1 mA Max 
+5to +8VDC@0,30toO,60mATyp, 1 mAMax 

Dual Inline (01 -5) 
(See page 490 for physical dimensions,) 

These units are de5igned to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog , 
'All specifications appty when operated With bias voltages 01 + 5 VDC (SW·254) or + 8 VDC 
(SW·257) and 50 ohm Impedance at all RF ports 

Ordering Information 

Model No. 
SW-254 
SW-257 

Delivery IS from stock 

Part No. 
6'808 
6809 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$435 
435 

OND 

GND 

CO=~ON<>-+----1( 
GND 

GND 

GND 

AFl 0--+--' 

Truth Table 
Control Input 

"1" = LogiC High 
TIL (SW·254)/CMOS (SW·257) 

CTLt CTL2 CTL3 CTL4 

1 0 0 0 
o 1 0 0 
o 0 t 0 
000 

ANZAC ___ ----'~ake the Connection. 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 

~-+-O AF3 

CTL4 

CTL3 

CTL2 

CTL1 

+ VDC 

NC 

'---+-0 AF2 

Condition 01 Switch 

RF Common To Each RF Port 

RF1 RF2 RF3 RF4 

ON OFF OFF OFF 
OFF ON OFF OFF 
OFF OFF ON OFF 
OFF OFF OFF ON 

Adams ~Russell 
COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 
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MODELS 
SW-255/258 

GaAs SP4T SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed, 20 ns Typical 
Ultra Low DC Power Consumption, 
0.3mA Typical 
Integral TTL (SW-255) or 
CMOS (SW-258) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Freguenc~ Range 
Insertion Loss 5-2000 MHz 

5-1000 MHz 
5-500 MHz 

VSWR 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Isolation 5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-2000 MHz 
1.9 dB Max 
1.4 dB Max 
1.2 dB Max 

2.3:1 Max 
1.4:1 Max 
1.3:1 Max 
35 dB Min 
37 dB Min 
45 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW-255 SW-258 

(TTL) (CMOS) 

tRISE' tFALL 7ns 20nsTyp 

tON. tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

20 ns 40 ns Typ 

80 mV 40 mV Typ 
Input Power for 1 dB Compression 

Model #'5 SW-255 SW-258 
500-2000 MHz + 27 + 33 
50 MHz + 21 + 26 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

500-2000 MHz + 68 + 46 
50 MHz +60 +40 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

Bias Power 
SW-255 
SW-258 

+5VoC@0.30mATyp.1mAMax 
+5to +8VoC@0.30toO.60mATyp.1mAMax 

Package Type 

Environmental 

Dual Inline (01-5) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell catalog . 
• All speclftcatlons apply when operated Wllh bias vollages of + 5 VDC (SW·255) or + 8 VDC 
(SW·258) and 50 ohm Impedance al all RF ports 

Ordering Information 

Model No. 
SW-255 
SW-258 

Delivery IS from stock 

Part No. 
6449 
6880 

Connectors 
Unit Price 
(5-9 Units) 

$395 
395 

Typical Performance 
INSERTION LOSS 

20 

iii 
1 5 

... , ... 
~ 

'" 1 0 ---~ --
~-2~ 

_ 55· 

'" g - ---~--- ~ 25 °C 

05 

o 
0005 0 5 1 0 1 5 2.0 

ISOLATION 
80 

CD 70 
:!!. 
~ 60 

5 
~ 

'" o 50 
!!? ---40 

30 

20 
0 .005 05 1.0 1.5 2.0 

VSWR 
2.0 

/ 
/ 

/' 

1 8 

~ 1.6 

~ 
> 1 .4 

1 2 

"- --1 0 
0 .005 05 10 15 20 

FREQUENCY GHz 

Schematic 
RF4 0-+--, 
GND 

GND 

GND 

GND 

GND 

RFI o-t----' 

Truth Table 
Control Input 

"'" = LogiC High 
TTL (SW·255)ICMOS (SW·258) 

CTL' CTL2 CTL3 CTL4 
1 0 0 0 
o 1 0 0 
o 0 , 0 
000 

;<=.-t-o RFJ 

CTL4 

eTl3 

CTL2 

eTl! 

. voc 

NC 

L..--+-<> RF2 

Condition of Switch 

RF Common To Each RF Port 

RFl RF2 RF3 RF4 
ON OFF OFF OFF 
OFF ON OFF OFF 
OFF OFF ON OFF 
OFF OFF OFF ON 

ANZAC ____ l\4ake the Connection ... Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01B03 Fax (617) 273-1921 

For Technical Information. Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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MODELS 
SW-261/264 

MATCHED GaAs SP4T SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed, 20 ns Typical 
Ultra Low DC Power Consumption , 
0.3mA Typical 
Integral TTL (SW-261) or 
CMOS (SW-264) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Freguenc~ Range 
Insertion Loss 5·2000 MHz 

5·1000 MHz 
5· 500 MHz 

VSWR 5·2000 MHz 
5·1000 MHz 
5· 500 MHz 

Isolation 5·2000 MHz 
5·1000 MHz 
5· 500 MHz 

Operating Characteristics 

5·2000 MHz 
2.0 dB Max 
14dBMax 
1.2 dB Max 

2.5:1 Max 
1.6:1 Max 
14:1 Max 
35 dB Min 
37 dB Min 
42 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW-261 SW-264 

(TTL) (CMOS) 

tRISE ' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 

Transients (In·Band) 
Input Power for 1 dB Compression 

7 ns 

20 ns 

80mV 

Model #'s SW-261 SW-264 
500·2000 MHz + 27 + 33 
50 MHz +21 +26 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

Intercept Points IP2 IP3 

20 ns Typ 

40 ns Typ 

40 mV Typ 

dBm Typ 
dBm Typ 

Typical Performance 
INSERTION LOSS 

20 

~ " 

'" , . 
'" g . , 

....... 
---~ ~"1" -- "c 

~--- --- • 25 °C 

• 0005 05 , . 
" 2. 

ISOLATION 8. 

\ 
"'- --

~ 70 

~ 60 
;:: 
c g 50 

•• 
3. 

2. 
0005 05 ,. 

" 2. 
VSWR 

2. 

/ 
V 

18 

a: ,. 

~ 
/ --" ,. 

o oos os '-0 I 5 2. 
FFlEOUENCV GHz 

500·2000 MHz + 68 + 46 
50 MHz + 60 + 40 

dBm Typ Schematic 
dBm Typ 

Bias Power 
SW·261 
SW·264 

Package Type 

Environmental 

+ 5 VDC @ 0.30 mA Typ, 1 mA Max 
+ 5 to + 8 VDC @ 0.30 to 0.60 mA Typ , 1 mA Max 

Flatpack (Fp·17) 
(See page 476 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams·Russell catalog . 
• All specilicalions apply when operaled wllh bias voliages of + 5 VDC (SW-261) or + 8 VDC 
(SW-264) and 50 ohm Impedance al all AF porls 

Ordering Information 

RF4 O---j---" 

GNO 

GNO 

CO=~ON C>--+--i( 

GNO 

GND 

GND 

RF I 0-+---' 

Truth Table 

.---'-+-0 RF3 

CTL4 

CTL3 

CTL2 

+ VDC 

NC 

'---+-0 RF2 

Controt Input Condition of Switch 

Model No. 
SW·261 
SW·264 

Delivery IS from Slack 

Part No. 
6881 
6883 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$462 
462 

"'" - logic High 
TIL (SW·26')/CMOS (SW·264>-
CTll CTl2 CTl3 CTl4 

I 0 0 0 
0 1 0 0 
0 0 1 0 
0 0 0 1 

AF Common To Each AF Port 

AF, RF2 AF3 AF4 

ON OFF OFF OFF 
OFF ON OFF OFF 
OFF OFF ON OFF 
OFF OFF OFF ON 

ANZAC Make the Connection. . . Adams !iRussell 
80 Cambridge Street, Burlington, MA 01803 Fa. (61 7) 273·1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273·3333 For Ordering Information, Call (617) 273·3333 
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MODELS 
SW-262/265 

GaAs SP4T SWITCH 
5-2000 MHz 

Low Insertion Loss, 1.0 dB Typical 
Fast Switching Speed, 20 ns Typical 
Ultra Low DC Power Consumption , 
0.3mA Typical 
Integral TTL (SW-262) or 
CMOS (SW-265) Driver 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Isolation 

5-2000 MHz 
5-1000 MHz 
5· 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 
5-2000 MHz 
5-1000 MHz 
5- 500 MHz 

Operating Characteristics 

5-2000 MHz 

2.0 dB Max 
1.4 dB Max 
1.2 dB Max 

2.5:1 Max 
1.5:1 Max 
1.3:1 Max 
35 dB Min 
37 dB Min 
42 dB Min 

Impedance 50 Ohms Nominal 
Switching Characteristics SW-262 SW-265 

(TTL) (CMOS) 

tRISE' tFALL 
tON , tOFF (50% CTL to 90/10% RF) 
Transients (In-Band) 

Input Power for 1 dB Compression 

7 ns 

20 ns 

80 mV 

Model #'s SW-262 SW-265 
500·2000 MHz + 27 
50 MHz +21 

Intermodulation Intercept Point (for 
two-tone input power up to + 13 dBm) 

+33 
+26 

Intercept Points IP2 IP3 

500-2000 MHz + 68 + 46 
~M~ +~ +~ 

20 ns Typ 

40 ns Typ 

40 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

Bias Power 
SW-262 
SW-265 

+ 5 VDC @ 0.30 mA Typ , 1 mA Max 
+ 5 to + 8 VDC @ 030 to 0.60 mA Typ, 1 mA Max 

Package Type 

Environmental 

Flatpack (FP-17) 
(See page 476 for physical dimensions.) 

These units are designed to meet the enVIronmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All speclircallons apply when operaled With bias voltages 01 + 5 VDC (SW,262) or + 8 VDC 
(SW,265) and 50 ohm Impedance al all RF POriS 

Ordering Information 

Model No. 
SW-262 
SW-265 

Delivery IS from Slock 

Part No. 
6882 
6884 

Connectors 
Unit Price 
(5-9 Units) 

$420 
420 

Typical Performance 
INSERTION LOSS 

20.----,---,,---,----, 

~ Is~--~--~hT~~~~ 
~ 
VI 
VI g --- ,2SC 

05 1.0 I.S 20 

ISOLATION 
80,------r---,------,.---, 

~ 70 ~-~--+--~--~ 
~ 
z o 
~ g SO~-~~-+--~--~ 

40 ~-_t_-~+=::::::::t="".,-l 

30 f----+--+----+---\ 

200'-,00=-=-S---:O:-'::-S--':-':,0'---..:'-'::-S ---:'2,0 

VSWR 
20,----r--,------,.---, 

'8 f----+--+----+---..I 

a: '6 f----+--+----+---:-F--1 
~ 
VI 

> '4 ~-_+_--+---7'f'---~ 

12 ~-_+_-~~'---4--~ 

10'--·---L--~--..:'-,---~ 
0.005 O.S 10 1.5 2.0 

FREQUENCY GHz 

Schematic 
RF4 RFJ 

GND CTl4 

GND CTl3 

GNO 

GNO 

GNO 

RFI o-t---" 

Truth Table 
Control Input 

"'" = LogiC High 
TTL (SW,262)/CMOS (SW-265) 

CTl1 CTL2 CTL3 CTL4 
, a a a 
a , a 0 
a a 1 0 
a a a 

CTl2 

eTL1 

. voc 

Ne 

'----+-0 RF> 

Condition of Switch 

RF Common To Each RF Port 

RF, RF2 RF3 RF4 

ON OFF OFF OFF 
OFF ON OFF OFF 
OFF OFF ON OFF 
OFF OFF OFF ON 

ANZAC Make the Connection. Adams!iRussell 
80 Cambridge Street, 8urlington, MA 01803 Fa. (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273·3333 For Ordering Information, Call (617) 273·3333 
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MODEL SWS-278 
MATCHED GaAs SPST SWITCH 
DC - 3 GHz 

Fast Switching Speed, 6ns Typical 
Ultra Low DC Power Consumption 
Surface Mount Package 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range 

Insertion Loss 

VSWR 

Isolation 

DC - 3 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

DC - 3 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

DC - 3 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

Operating Characteristics 

DC - 3 GHz 

1.4dB Max 
1.1dB Max 
1.0dB Max 
1.0dB Max 

1.51 Max 
1.3:1 Max 
1.2:1 Max 
1.2:1 Max 

23dB Min 
30dB Min 
40dB Min 
50dB Min 

Impedance 50 Ohms Nominal 

Switching Characteristicst 
tRISE , tFALL 
tON , tOFF (50% CTL to 90%/10% RF) 
Transients (In-Band) 

Input Power for 1dB Compression 
Control Voltages (Vdc) 01-5 

0.5 to 3 GHz +27 
0.05 GHz +21 

Intermodulation Intercept Point 
(for two-tone input power up to + 13dBm) 

Intercept Points IP2 

0.5 to 3 GHz +68 
0.05 GHz +62 

Control Voltages (Complementary Logic) 

01 8 

+33 
+26 

+46 
+40 

3ns Typ 
6ns Typ 

30mv Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VIN Low 0 to -0.2V @ 20 IJA Max 
VIN Hi -5V @ 50 IJA Typ to - 8V @ 300 IJA Max 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog. 

-All speclitcatlons appty with 50 ohm connected to all RF ports 

tFaster sWitching speed can be achieved with enhanced dflver waveform 

Ordering Information 

Model No. Connectors 
SWS-278 PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$68 

Typical Performance 

2_0 
INSERTION LOSS (TYPICAL) 

1.5 
iii' 
:l!- --III 
III 

9 

a: 

1.0 

v 
0.5 

00 1~ 2~ 
FREQUENCY (GHz) 

1.8 
VSWR (TYPICAL) 

1.6 

3.0 

~ 1.4 

~ 
1.2 

I---

-------1.0 2.0 
FREQUENCY (GHz) 

ISOLATION (TYPICAL) 
80 

70 
iii' 
:l!- 60 
Z 
Q 50 
5 
0 40 
!Il 

30 

I'\. 

'" " 'I'... ~ 
""'-

1_0 2.0 
FREQUENCY (GHz) 

Schematic 
PUNC:F~A~RK RF 2 

~~ 
" " CTL A Cfl B 

Truth Table 

3.0 

3_0 

Control Input Condition Of Switch 

A B RFl to RF2 

HI Low ON 
Low HI OFF 
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MODEL 
SW-281 

GaAs DPDT SWITCH 
DC - 4 GHz 

Low Insertion Loss, 0.5 dB Typical 
Miniature Relay Replacement, 0.250" Sq. Pkg . 
Fast Switching Speed, 4ns Typical 
Ultra Low DC Power Consumption 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range 

Insertion Loss 

VSWR 

Isolation 

DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

DC - 4 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

Operating Characteristics 
Impedance 

Switching Characteristicst 
tRISE, tFALL (10/90% or 90/10% RF) 
tON , tOFF (50% control to 90/10% RF) 
Transients (In-Band) 

Input Power for 1dB Compression 
Control Voltages (Vdc) 0/- 5 

0.5 to 4 GHz 
0.05 GHz 

Intermodulation Intercept Point 

+27 
+21 

(for two-tone input power up to +5dBm) 
Intercept Points IP2 

0.5 to 4 GHz +68 
0.05 GHz +62 

Control Voltages (Complementary Logic) 

DC - 4 GHz 

1.2dB Max 
0.8dB Max 
0.7dB Max 
0.6dB Max 

1.8:1 Max 
1.5:1 Max 
1.2:1 Max 
1.2:1 Max 

20dB Min 
30dB Min 
40dB Min 
50dB Min 

50 Ohms Nominal 

0/-8 

+33 
+26 

+48 
+45 

2ns Typ 
4ns Typ 

15mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VIN Low 0 to - O.2V @ 5pA Max 
VIN HI - 5V @ 10 IJA Typ to - 8V @ 100 IJA Max 

Package Type Flatpack (CR-4) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog . 
'All spectflcaltons apply with 50 ohm Impedance connected to all AF ports with 0 and -5 Vdc contrOl voltages 

tFasler sWI!chlng speed can be achieved with enhanced dnver waveform 

"When an RF output port IS 011 It IS shorted to ground through an 'on' shunt MESFET 

Ordering Information 

Model No. 
SW-281 
Delivery from stock 

Connectors 
PIN 

Unit Price 
(5-9 Units) 

$90 

Typical Performance 
INSERTION LOSS 

2.0 

iii 1.5 

~ 

'" 1.0 

'" 0 
..J 0.5 -- ---- -

ISOLATION 
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iii 70 

~ 
60 z 

0 

~ 50 
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40 0 

\ 
'\. 

I'... 
!!? 

30 

20 

VSWR 
2.0 

1.8 

ex: 1.6 
~ 

'" > 1.4 

1.2 
!--

1.0 

......... 

+25°C 

+85°C 

~ -;;. -

r--

............... 

~ 

FREQUENCY (GHz) 

Schematic 
RFJ (iNO GNO AH 

..... .2-

..... 
- SS'C 

...... 
...... 

GND (iNO 

~'---- ... 
ONO ONO 

ONO ONO 

RF2 .. 8 AF. 

li'uth Table** 
Control Input Condition of Switch 

AF1 to RF610 
A B RF2 RF3 RF4 RFS 

HI Low ON OFF ON OFF 
low Hi OFF ON OFF ON 

_____ Make the Connection . Adams!'i Russell 
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MODEL 
SW-283 

GaAs TRANSFER SWITCH 
DC - 3 GHz 

Small Ceramic Package, 0.250" Sq 
Fast Switching Speed, 4ns Typical 
Ultra Low DC Power Consumption 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range 

Insertion Loss 

VSWR 

Isolation 

DC - 3 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

DC - 3 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

DC - 3 GHz 
DC - 2 GHz 
DC - 1 GHz 
DC - 0.5 GHz 

Operating Characteristics 

DC - 3 GHz 

2.1 dB Max 
1.8 dB Max 
1.3 dB Max 
1.0 dB Max 

1.9:1 Max 
1.7:1 Max 
1.3:1 Max 

1.25:1 Max 

20 dB Min 
25 dB Min 
40 dB Min 
45 dB Min 

Impedance 50 Ohms Nominal 

Switching Characteristicst 
tRISE , tFALL (10/90% or 90/10% RF) 
tON , tOFF (50% control to 90/10% RF) 
Transients (In-Band) 

Input Power for 1dB Compression 
Control Voltages (Vdc) 0/ 5 

0.5 - 3 GHz +27 
0.05 GHz +21 

Intermodulation Intercept Point 
(for two-tone input power up to +5dBM) 

Intercept Points Ip2 

0.5 - 3 GHz +68 
0.05 GHz +62 

Control Voltages (Complementary Logic) 

0/-8 

+33 
+26 

Ip3 

+50 
+45 

2 nS Typ 
4 nS Typ 

30 mV Typ 

dBm Typ 
dBm Typ 

dBm Typ 
dBm Typ 

VIN Low 0 to - 0.2V @ 5 vA Max 
VIN Hi - 5V @ 10 VA Typ to - 8V @ 200 IJA Max 

Package Type Flatpack (CR-4) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell Catalog . 
'AII specifications apply with 50 ohm Impedance connected 10 all RF ports with 0 and -5 Vdc control voltages 

tFaster sWltchmg speed can be achieved with enhanced driver waveform 

Ordering Information 

Model No. Connectors 
SW-283 PIN 
Delivery IS from Slock 

Unit Price 
(5-9 Units) 

$158 

Typical Performance 

iii 
:!!. 
Ul 
Ul 

9 
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:!!. 
z 
0 

Ei 
..J 
0 
!!l 

a: 
~ 
> 

INSERTION LOSS 
2.0 

1.5 + 25"C 

1.0 

0.5 

~ +85"C --- -
~ - 55"C -_ ... 

o 
DC 

ISOLATION 
80 

70 
\.. 

60 

50 

40 

30 

20 
DC 

'" 
VSWR 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 
DC 

~ 
............... 

..,.,/ 

1 

----::-----

3 

1""--_ 

2 3 

~ 

2 3 

FREQUENCY (GHz) 

Schematic 
GNO 

RF I R .. 

GNO I I GNO 

RF2 RF3 

GNO A 8 GNO 

Truth Table 
Control Input Condition of SWitch 

A B RF1-RF2 RF2·RF3 RF1·RF4 RF3·RF4 

HI I Lo~ OFF 

I 
ON 

I 
ON 

I 
OFF 

low HI ON OFF OFF ON 
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MODEL PM-111 
PHASE SHIFTER 
28.5-31 .5 MHz 

Low Loss - 0.8 dB Typical 
180 0 Phase Range 
Hermetic Flatpack 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
VSWR (All Ports) 
Phase Shift Range 

Operating Characteristics 

28 .5-31 .5 MHz 
1.2dBMax 

1.6:1 Max 
180 0 Min 

Impedance 50 Ohms Nominal 
Maximum Rating 
RF Input 
Control Voltage 
Control Bandwidth 
Package Type 

Environmental 

1mW 

Oto +30VDC 
DCto80kHz 

Flatpack (FP-4) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requ irements of Table 1 B, page 497 of the Adams-Russell catalog . 

Pin Configuration IN ; P7, Out: P14 , 
Control DC IN : P1 & P8 . 

All other pins and case are ground . 
• All speclflcallons apply wllh 50 ohm source and load Impedance. 

LESS INSERTION PHASE 

270 ' -f-----+----f-+ 90' 

MORE INSERTION PHASE 
180 ' 

Ordering Information 

Model No. Part No. Connectors 
PM-111 9679 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$125 

Typical Performance 

INSERTION LOSS 
(Max over Voltage Range) 

1.0 .----,---,------.---,----r---, 
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~ 
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PHASE CHANGE VS 
CONTROL VOL TAGE* * 

200 
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! 160 
UJ 
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u 80 
UJ 

'" ~ 40 

--./ 
", 

V 

/ 
V 

32 

o 
o 10 15 20 25 

CONTROL VOLTAGE Ivoltsl 

33 

30 
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MODEL AT-101 VOLTAGE VARIABLE ATTENUATOR 
1.5-1000 MHz 

2 dB Typical Midband Minimum Attenuation 
60 dB Typical Midband Attenuation Range 
1.5:1 Typical Midband VSWR Over Entire 
Attenuation Range 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 

Frequency Range 
Minimum Attenuation 
( + 15 V Control) 
Maximum Attenuation 
(0 V Control) 

VSWR 
(0-15 V Control) 

Control Bandwidth 
Third Order 1M 
(0-15 V Control) 

Bias Requirement 
Control 

1.5-1000 MHz 
5-100 MHz 
1.5-1000 MHz 
1.5-5 MHz 
5-100 MHz 
100-500 MHz 
1.5-1000 MHz 
5-100 MHz 
100-500 MHz 

1.5-1000 MHz 
4.5 dB Max 
2.7 dB Max 

35 dB Min 
55 dB Min 
55 dB Min 
40 dB Min 
2.8:1 Max 
2.0:1 Max 
2.0:1 Max 
0-100 kHz 
70dBTyp 

Below Input Levels 
for - 10 dBm input signals 

+ 15 VDC @ 1 mA Max 
0-15VDC@10mAMax 

Operating Characteristics 
Impedance 
Maximum Ratings 

RFlnput 

Package Type 

Environmental 

50 Ohms Nominal 

250mW@25 °C 
Derated Linearly to 115 mW @ + 85 °C 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog . 

Pin Configuration IN; P5, Out; P1, 
+ DC IN BIAS; P3 & P7 , 

Control ; P4 & P8, 
GND; P2&P6 

. All specifications apply with 50 ohm source and load Impedance wllh Input power up to [he 
level shown In tt1e Rated Input Power Curve 

Ordering Information 

Model No. Part No. Connectors 
AT-101 8489 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$155 

Typical Performance 

ATTENUATION = 5"-.-.--.-r-r-.-"-,,,,,80 t 
:E. 70 i. 
ffi 60 ~ 
S 2 50 !c 
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z 1 40 'III( 

i 0.3 0.5 1 2 5 10 20 50 100 200 600 1000 :I 
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iJllmllttl 
0.5 1 2 5 10 20 50 100 200 600 1000 
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(lIiTiTUttn I 
20 

Qi 15 
! 10 

ill 5 
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.. - 5 

0 .5 1 2 5 10 20 50 100 200 600 1000 
FREQUENCY MHz 

PHASE VARIATION 

~OOOMHZ --~ -"""1600 MHz 

/ ......tl0 MHz 
100 MHz 

2 10 20 30 
ATTENUATION dB 

; '~fraV,ij.LTAGE 
2 1 1.5 2 5 7 10 15 

CONTROL VOLTAGE (V) 
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MODEL AT-102 5 BIT DIGITAL ATTENUATOR 
20-1000 MHz 

Attenuation 1 dB Steps to 31 dB 
CMOS Control Interface 
Internal Latch on Control Input 
Hermetic Case 

Guaranteed Specifications * 
(From - 55°C to + 05°C) 

Frequency Range 20-1000 MHz 
Nominal Attenuation·· 1 dB Steps to 31 dB 
Attenuation Accuracy 

VSWR 

Reference 
Insertion Loss 

20-500 MHz ±0.25dB ±2%Max 
20-1000 MHz +0.35dB +2%Max 
20-500 MHz 1.6:1 Max 
20-1000 MHz 2.0:1 Max 

5.0 dB Max 

Operating Characteristics 
Impedance 50 Ohms Nominal 
Switching Characteristics 

Switching Time (50% CTL to 90%/10% RF) 
Transients (In-Band) 

8u STyp 
20mVTyp 

Input Power 20-1000 MHz + 18 dBm Typ 
for 1 dB Compression 
Intermodulation Intercept Point 
(for two-tone input power 
up to +5 dBm) 

Second Order 
Third Order 

Bias Power 

Control 

Package Type 

Environmental 

+40dBmTyp 
+30dBmTyp 

+5to + 15VDC@30mAMax 
(330mWTyp) 

51ine, CMOS Data Bus with 
Internal Latch controlled by 

Clock (Data Strobe) and reset inputs. 
Dual Inl ine (DI-3) 

(See page 480 for physical dimensions.) 

These units are designed to meet the envi ronmental and screening 
requirements of Table 1 B, page 497 of the Adams-Russell catalog. 
• All specifications apply when operated with bias voltage of + 15 VDC and a 50 ohm 
Impedance at both RF ports . 

• • Above reference Insertion loss 

Ordering Information 

Model No. Part No. Connectors 
AT- 102 9709 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$400 

Typical Performance 

+ 0.50 z 
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l1JdB 
I-"" i--'" 

.......... ;:::::: ~ t'--- 8 dB 
....... ~6dB 

31 dB 
10 20 50 100 200 400 600 1000 1400 

VSWR 

, V I\. /' 

"'-...... V V 

10 20 50 100 200 400 600 1000 1400 

REFERENCE INSERTION LOSS 

-- f-5:::'" 1--- ...... -- -- I-- -
15V 

10 20 50 100 200 400 600 1000 1400 
FREQUENCY MHz 

Truth Table 

CONTROL INPUT ATTENUATOA 
1 2 4 6 ,. c· A SETTING 

0 0 0 0 0 1 1 REFERENC E 

1 0 0 0 0 1 1 1 dB 

0 1 0 0 0 1 1 2 dB 

0 0 1 0 0 1 1 4 dB 

0 0 0 1 0 1 1 6 dB 

0 0 0 0 1 1 1 16 dB 

ANY COMBINATION 1 1 SUM OF BITS 
SELECTED 

xlxlxl xlx 
0 1 NO CHANGE IN 

ATTENUATION 

X X X X X X 0 RESET TO 
REFERENCE 

l' '" LOGIC HIGH 
0" '" LOGIC LOW 
X" '" OON"T CARE 

'CLOCK INPUT STROBES DATA ON RISING EDGE 
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MODEL AT-103 5 BIT DIGITAL ATTENUATOR 
20-1000 MHz 

Attenuation 0.5 dB Steps to 15.5 dB 
CMOS Control Interface 
Internal Latch on Control Input 
Hermetic Case 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 20-1000 MHz 
Nominal Attenuation· • 0.5d B Stepsto 15.5dB 
Attenuation Accuracy 

VSWR 

Reference 
Insertion Loss 

20-500 MHz 
20-1000 MHz 
20-500 MHz 
20-1000 MHz 

±0.25dB ±2%Max 
+ 0.35 dB + 2% Max 

1.6: 1 Max 
2.0: 1 Max 

5.0 dB Max 

Operating Characteristics 
Impedance 
Switching Characteristics 

Switching Time (50% CTL to 90%/10% RF) 
Transients (In-Band) 

Input Power 20-1000 MHz 
for 1 dB Compression 
Intermodulation Intercept Point 
(for two-tone input power 
up to + 5 dBm) 

Second Order 
Third Order 

50 Ohms Nominal 

8 ",STyp 
20mVTyp 

+ 18 dBm Typ 

+40dBmTyp 
+30dBmTyp 

Bias Power + 5 to + 15 VDC @ 30 mA Max 
(330mWTyp) 

Control 

Package Type 

Environmental 

511ne , CMOS Data Bus with 
Internal Latch controlled by 

Clock (Data Strobe) and reset Inputs. 
Duallnline (0 1-3) 

(See page 480 for physical dimensions.) 

These units are designed to meet the enVIronmental and screening 
requirements of Table 1B, page 497 of the Adams-Russell catalog . 
. All speclf!Cahons apply wilen oper~led with bias voltage of + 15 VDC and a 50 ohnl 
Impedance at both RF porlS 

.. Above reference Ilisertion loss 

Ordering Information 

Model No. Part No. Connectors 
AT-103 6599 

Delivery is from stock 

Unit Price 
(5-9 Units) 

$485 

Typical Performance 
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-- 5V -- f-"" -- -- -- - -15V 
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Truth Table 

CONTROl lNPu r 
ATTENUATOR 

O~ 1 , • • c· R SETTING 

o I 0 
0 0 0 I 1 REFERENCE 

I 0 0 0 0 I 1 0_5 dB 

~ I ~ 
0 0 0 1 1 1 dB 

1 0 0 1 1 'dB 

o 0 0 I 0 1 1 , d B 

o 0 0 0 I 1 I , d B 

ANY COMBINATION 1 1 SUM OF BITS 
SElECTED 

xl xl xlxl x 
0 1 NO CHANGE IN 

ATTENUATION 

X )( X X X X 0 RESET TO 
REFERENCE 

1 • LOGIC HIGH 
o· - LOGIC lOW 
X • DON T CAR E 

'CLOCK INPUT STROBES DATA ON RiSING EDGE 
-

ANZAC ___ -----'~ake the Connection. Adams ~ Russell 
COMPONENTS GROUP 80 Cambridge Street, 8urlington, MA 01803 Fax (617) 273-1921 

For Technical Information, Ca ll (61 7) 273-3333 For Ordering Information, Call (617) 273-3333 

198 



MODEL AT-104 5 BIT GaAs DIGITAL ATTENUATOR 
I 

20-2000 MHz 

Attenuat ion 1 dB Steps to 31 dB 
TIL Control Interface 
Fast Switching Speed, 20 ns TYP 
Phase Balance, +2/- 4 Degrees TYP 
@500 MHz 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range 20 to 2000 MHz 
Nominal Attenuation·· 1 dB Steps to 31 dB 
Attenuation Accuracy 20-2000 MHz ±0.35 dB Max 

20-1000 MHz ±0.30 dB Max 
20-500 MHz +0.30 dB Max 

VSWR 20-2000 MHz 
20-1000 MHz 
20-500 MHz 

Reference Insertion Loss 20-2000 MHz 
20-1000 MHz 
20-500 MHz 

Operating Characteristics 
Impedance 

1.6:1 Max 
1.6:1 Max 
1.6:1 Max 

8.5 dB Max 
8.0 dB Max 
7.5 dB Max 

50 Ohms Nominal 

Phase Balance (For any bit or combinations of bits per unit) 
2000 MHz +2/- 12 Degrees Typ 
1000 MHz +2/- 7 Degrees Typ 
500 MHz +2/-4 Degrees Typ 
100 MHz ±2.0 Degrees Typ 

Switching Characteristics 
Switching Time (50% control to 90/10% RF) 
Switching Transients (unfiltered) 

Input Power for 1dB Compression 
500-2000 MHz 
20-50 MHz 

Intermodulation Intercept Point 
(for two-tone input power up to +5dBm) 

Intercept Points IP2 IP3 

500-2000 MHz +58 +50 
20-50 MHz +41 +35 

20 nS Typ 
350 mV Typ 

+27 dBm Typ 
+20 dBm Typ 

dBm Typ 
dBm Typ 

Bias Power +5 Vdc @ 5 mA Max 
- 12 Vdc @ 8 mA Max 

Control 

Package Type 

Environmental 

5 Line, TTL Data Bus 

Dual-In-Line (01-3) 
(See page 480 for physical dimensions.) 

These units are designed to meet the environmental requirements 
of Table 1B, page 497 of the Adams-Russell catalog . 
"All speclflcat1onsapp1v when operated with bias voltages 01 +5 Vdc and -12 Vdcand a 50 ohm Impedance 
at both RF POrts 
• "Above reference Inserlton loss 

Ordering Information 

Model No. Connectors 
AT-104 PIN 
Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$495 

Typical Performance 
~ ATTENUATION FLATNESS 

iL~F I lif1 ;:r· 
i 20 500 1000 1500 2000 
~ INPUT POWER (dBM) 

<jW pj 
20 500 1000 1500 2000 

REFERENCE INSERTION LOSS 
10.0 

8.0 f---+--+---+---f 
6.0_ 

4.0 f--+--+---+---l 
2.0 f--+--+---+---l 
0~20-~5OO~-=1000~~15OO~~2OOO~ 

FREOUENCY (MHz) 

Schematic 

Truth Table 
Commllnput 

1 2 4 8 

0 0 0 
I 0 0 
0 0 0 
0 1 0 
0 0 I 
0 0 0 

Arrt Combination 

" I" - logiC High (TTL) 

Altenuator Setting 
16 

o REFERENCE 
o 1 dB 
o 2 dB 
o 4dB 
o adB 
I 16dB 

Sum of Bits Selected 

"0" - logIC Low (TTL) 
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MODEL AT-200 GaAs MMIC ABSORPTIVE VVA 
DC - 5 GHz 

Low Insertion Loss, 1.2 dB Typical 
Fast Switching Speed, 4 ns Typical 
Ultra Low DC Power Consumption 
Outstanding Flatness 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range DC - 5 GHz 

Insertion Loss DC - 5 GHz 
DC · 2 GHz 
DC - 1 GHz 

1.8dB Max 
1.5dB Max Typical Performance 
1.1dB Max 

VSWR 

Attenuation 

Flatness 
(Peak - Peak) 

Attenuation vs. 
Temperature 

DC - 5 GHz 
DC - 2 GHz 
DC - 1 GHz 

DC - 5 GHz 

DC - 5 GHz 
DC - 2 GHz 
DC - 1 GHz 

o to 10dB Att. 
20dB Att . 

Operating Characteristics 
Impedance 

Switching Characteristics 
trise, tfall (10% to 90%) 
ton , toff (50% CTL to 90%/10% RF) 
TranSients (In band) 

Input Power for 1dB Compression 

1.7:1 Max 
1.5:1 Max 
1.2:1 Max 

20dB Min 

2.5dB Max 
1.5dB Max 
10dB Max 

±0.6dB 
± 2.5dB 

50 Ohms Nominal 

4ns Typ 
8ns Typ 

10mv Typ 

Attenuation Level OdB 20dB 

.05GHzt05GHz +16 +11 dBm Typ 

Intermodulation Intercept Point 
(for two-tone input power up to +5dBm) 

Intercept points IP2 IP3 

.05 GHz to 5 GHz +25 + 13 dBm Typ 

Control Voltages 
A Input (Shunt FETS) 
B Input (Series FETS) 

-1.5 to - 4V @ 100 /.lA Max 
o to - 4V @ 100 vA Max 

Die Size 

Environmental 

0.040" x 0.025" x 0.010" 
(1.o0mm x 0.60mm x 0.25 mm) 
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2.0 

1.5 

1.0 

0.5 

0 

0.0 

- 5.0 

-10.0 

-15.0 

-20.0 

-25.0 

-30.0 

INSERTION LOSS 

---
~ ---

". 

~-~ ~ ". 

2 3 4 
FREO. (GHz) 

ATTENUATION 

---
--

5 

+8S"C 
25"C 
-5S"C 

- 35.0 0.0 1.0 2 .0 3.0 4.0 5.0 
FREO. (GHz) 

ATTENUATION VS. CONTROL VOLTAGES 
- 4.00 

-3.50 -- 3.00 
/ 

-2.50 
I 

-2.00 

- 1.50 
I 

- --t---

SERIES 
B Input 

SHUNT 
A Input 

- 1.00 0.0 -5.0 -10.0 -15.0 -20.0 -25.0 -30.0 
ATTENUATION 

These units are designed to meet or exceed the following : Electrical 
100% probing @25°C for selected parameters. Visual 100% per 
M I L·STD-883 Method 2010 Condition B. Lot traceability supplied on 
request. 

Schematic 

·AII specifications appty With 50 ohm Impedance at RF ports and 0 and -5 VDC controt voltages 

t Faster sWitching speed can be achieved With enhanced driver waveform SWitching speed IS 
measured between 20dB and 2dB attenuation levets 

Ordering Information 

Model No. Part No. Connectors 
AT-200 6032 CHIP 
Delivery IS from stock 

Unit Price 
(1 -49 Units) 

$25 

ANZAC ____ ~ake the Connection. Adams !iRussell 
80 Cambridge Street, Burlinglon, MA 01803 Fax (617) 273·1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273·3333 For Ordering Information, Call (617) 273·3333 
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MODEL AT-200 Handling, Mounting, Bonding Procedure 

Maximum Ratings 
A. Control Voltage (A or B) : -8.5Vdc 

B. Max Input RF Power: +25 dBm 

C. Storage Temperature : -65°C to 
+175°C 

D. Maximum Operating 
Temperature: +175°C 

BondPad Dimensions 
Inches (mm) 

In , Out: 0.007 x 0.007 
(0.18 x 0.18) 

GND: 0.003 x 0.006 
(0.08 x 0.16) 

A, B: 0.003 x 0.003 
(0.08 x 0.08) 

Die Size 
Inches (mm) 
0.040 x 0.025 x 0.010 

(1 .00 x 0.60 x 0.25) 

Handling Precautions 
Permanent damage to the AT-200 may occur if the following 
precautions are not adhered to: 
A. Cleanliness - The AT-200 should be handled in a clean 

environment. DO NOT attempt to clean unit after the 
AT-200 is installed. 

B. Static Sensitivity - All chip handling equipment and per
sonnel should be DC grounded. 

C. Transients - Avoid instrument and power supply tran
sients while bias is applied to the AT-200. Use shielded 
signal and bias cables to minimize inductive pick-up. 

D. Bias - Apply voltage to either control port A or B only 
when the other is biased. Neither A nor B should be 
allowed to "float:' 

E. General Handling - It is recommended that the AT-200 
chip be handled with a sharp pair of bent tweezers. DO 
NOT touch the surface of the chip with fingers or 
tweezers. 

Mounting 
The AT-200 is back-metallized with TiPtAu (30011000/5000.8.) 
metallization. It can be die-mounted with AuSn eutectic 
preforms or with thermally conductive epoxy. The package 
surface should be clean and flat before attachment. 

Eutectic Die Attach: 
A. A 80/20 gold/tin preform is recommended with a work 

surface temperature of approximately 255°C and a tool 
temperature of 265°C. When hot 90/10 nitrogen/hydrogen 
gas is applied, tool tip temperature should be approx
imately 290°C. 

B. DO NOT expose the AT-200 to a temperature greater 
than 320°C for more than 20 seconds. No more than 3 
seconds of scrubbing should be required for attachment. 

Epoxy Die Attach: 
A. Preheat assembly to 120-150°C. Apply a minimum 

amount of epoxy and place the AT-200 into position. A 
thin epoxy fillet should be visible around the perimeter of 
the chip. 

B. Cure epoxy per manufacturer's recommended schedule. 
C. Electrically conductive epoxy may be used but is not 

required . 

Wire Bonding 
A. Thermosonic wedge wire bonding of 0.001 diameter pure 

gold wire is recommended with a nominal stage 
temperature of 150°C and a bonding force of 18 to 22 
grams. Ultrasonic energy and time should be adjusted to 
the minimum levels required to achieve reliable 
wirebonds. 

B. Wirebonds should be started on the chip and terminated 
on the package. RF bonds should be as short as possi
ble; at least three and no more than four bond wires from 
ground pads to package are recommended . 
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MODEL AT-201 
, 

VOLTAGE VARIABLE ABSORPTIVE 
ATTENUATOR DC - 5 GHz 

Miniature Ceramic Package 
Fast Switching Speed, 4 ns Typical 
Ultra Low DC Power Consumption 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range 

Insertion Loss DC - 5 GHz 
DC - 2 GHz 
DC - 1 GHz 

VSWR DC - 5 GHz 
DC - 2 GHz 
DC - 1 GHz 

Attenuation DC - 5 GHz 

Flatness DC - 5 GHz 
(Peak to Peak) DC - 2 GHz 

DC - 1 GHz 

Attenuation vs_ o to 10dB At! . 
Temperature 20dB Atl. 

Operating Characteristics 

DC - 5 GHz 

2.5dB Max 
1.7dB Max 
1.3dB Max 

2.0:1 Max 
1.5:1 Max 
1.3:1 Max 

20dB Min 

2.5dB Max 
1.5dB Max 
10dB Max 

±0.6dB 
± 2.5dB 

Impedance 50 Ohms Nominal 

Switching Characteristics 
trise. tfall (10% to 90% ) 
ton . toft (50% C+L to 90%/10% RF) 
Transients (In band) 

Input Power for 1dB Compression 
Attenuation Level Odb 

.05 GHz to 5 GHz + 16 

Intermodulation Intercept Point 
(for two-tone input power up to +5dBm) 

Intercept Points IP2 

.05 GHz to 5 GHz +25 

Control Voltages 

20db 

+ 11 

IP3 

+13 

4ns Typ 
8ns Typ 

10mv Typ 

dBm Typ 

dBm Typ 

A Input (Shunt FETS) 
B Input (Series FETS) 

- 1.5 to - 4V @ 100 /JA Max 
o to - 4V @ 100 /JA Max 

Package Type 

Environmental 

Ceramic (CR-2) 
(See page 489 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1 B. page 497 of the Adams-Russell Electronics 
catalog. 

'AII specilicalions apply With 50 ohm connected to all RF ports 

tFasler sWitching speed can be achieved With enhanced driver waveform SWitching speed IS 
measured between 20dB and 2dB allenuatlon levels 

Ordering Information 

Model No. Part No. Connectors 
AT-201 6879 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$59 

Typical Performance 
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INSERTION LOSS 

::H:*~:+1 ~:!~ 
o 1 2 3 4 5 

VSWR 
2.0 

1.4 f--1--1----1r----1r--1 30 dB Iltn. 

o dB .ttn. 
1.2 f--I--~~~~~-1 

11 

1.05 2.0 3.0 5.0 
FREO. (GHz) 

ATTENUATION 
0.0 

- 5.0 

- 10.0 

- 15.0 

- 20.0 

- 25.0 

- 30.0 

- 35.0 0.0 1.0 2 .0 3.0 4.0 5.0 
FREO. (GHz) 

ATTENUATION VS. CONTROL VOLTAGES 
- 3.50 

- 3.00 

- 2.50 

- 2.00 

- 1.50 

/ 
I 

II 
- 1.00 

r--
r---r--

SERIES 
B Input 

SHUNT 
A Input 

-.50 0.0 - 5.0 - 10.0 - 15.0 - 20.0 - 25.0 - 30.0 
ATTENUATION 

Pin Configuration 

GND A. B GND 

ANZAC ______ Make the Connection. Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street , Burlington, MA 01803 Fax (617) 273-1921 

For Technical Information, Call (61 7) 273-3333 
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MODEL AT-202 VOLTAGE VARIABLE ABSORPTIVE 
ATTENUATOR DC - 5 GHz 

Fast Switching Speed, 4 ns Typical 
Ultra Low DC Power Consumption 
Small Package Size, 0.180" (4.6mm) Sq 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range 
Insertion Loss DC - 5 GHz 

DC - 2 GHz 
DC - 1 GHz 

VSWR DC - 5 GHz 
DC - 2 GHz 
DC - 1 GHz 

Attenuation DC - 5 GHz 

Flatness DC - 5 GHz 
(Peak to Peak) DC - 2 GHz 

DC - 1 GHz 

Attenuation vs. o to 10dB At!. 
Temperature 20dB Atl. 

Operating Characteristics 

DC - 5 GHz 

2.0dB Max 
1.7dB Max 
1.3dB Max 

2.0 :1 Max 
1.51 Max 
1.3:1 Max 

20dB Min 

2.5dB Max 
1.5dB Max 
1.0dB Max 

± 0.6dB 
± 2.5dB 

Impedance 50 Ohms Nominal 

Switching Characteristics 
trise, tfall (10% to 90%) 
ton , toff (50% C+ L to 90%/10% RF) 
Transients (in band) 

Input Power for 1dB Compression 
Attenuation Level OdB 20dB 

.G5GHzt05GHz + 16 + 11 

Intermodulation Intercept Point 
(for two-tone input power up to + 5dBm) 

Intercept Points IP2 IP3 

.05 GHz to 5 GHz + 25 + 13 

Control Voltages 

4ns Typ 
8ns Typ 

10mv Typ 

dBm Typ 

dBm Typ 

A Input (Shunt FETS) 
B Input (Series FETS) 

-1.5 to - 4V @ 100 uA Max 
o to - 4V @ 100 uA Max 

Package Type 

Environmental 

Ceramic (CR-3) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requ irements of Table 1 B, page 497 of the Adams-Russell Electronics 
catalog. 

'All specifications apply with 50 ohm connected to all RF ports 

t Faster sWitching speed can be achieved with enhanced driver waveform SWi tching speed IS 
measured between 20dB and 2dB attenuation levels 

Ordering Information 

Model No. Part No. Connectors 
AT-202 6010 Pin 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$50 

Typical Performance 
INSERTION LOSS 
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2 3 
FREO. (GHz) 

VSWR 
2.0 

~ 
+8S"(; 
2S"(; 
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a: 
~ 
IJ) 

1.4 

1.2 

30 dB attn . 

f-----j----j--4----+---1 0 dB alln . 
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1.1 

1.05 

ATTENUATION 
0.0 r--,- ---.-------r--,----, 

iii' -s.o I--t--+--+="*=~ 
~ -10.01--t--+~~=,,*=::::J 
z 
o - lS.0 I--t--+---+ ...... ~=~ 
~ i - 20.01--t--+--+-'"*===l 
w 

S - 25.0 I ",,=l===t===1='===1====1 
- 30.0 "" 

- 3S.0 0.0 1.0 2 .0 3.0 4.0 5.0 
FREO. (GHz) 

ATTENUATION VS, CONTROL VOLTAGES 

iii 
~ 
0 
~ 
w 

" ~ 
0 
> 

- 3.S0 

- 3.00 

-2.50 

- 2 .00 

- 1.50 

- 1.00 

/ 
/ 
I 

r--- --- SERtES 
B Input 

SHUNT 
A Input 

-.50 0.0 - 5.0 -10.0 - 15.0 - 20.0 - 25.0 - 30.0 
ATTENUATION 

Pin Configuration 
PIN ORIENTATION MARK 

GNomRFl 
A GND 

B GND 

GND RF2 

ANZAC ___ ----'~ake the Connection ... Adams!iRussell 
110 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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MICROWAVE CONTROL DEVICE SELECTION GUIDE 
FREO. REFLECT. SWITCHING 

MODEL RANGE INSERTION LOSS (dB) ISOLATION (dB) VSWR DRIVER OR SPEED CASE' PAGE 
TYPE NO. (GHz) 2-4 4-8 8-12 12-18 2-4 4-8 8-12 12-18 2-4 4-8 8-12 12-18 TYPE TERM (ns) STYLE NO. 

BROADBAND 2-18 GHz SWITCHES 
SP5T 1101·SK 2·18 1.0 1.4 1.8 2.0 50 60 60 60 1.7 1.8 1.9 2.0 NO REFL 30 FP·32 208 
SPST 1308-SK 2-18 1.4 1.8 2.0 2.3 55 60 60 60 1.7 1.8 1.9 2.0 TIL REFL 50 FP-28 209 
SPST 1508-SI< 2-18 1.4 1.8 2.1 2.4 55 60 60 60 1.7 1.8 1.9 2.0 TIL REFL 50 C-44 210 
SPDT 2103·5K 2·18 1.2 1.7 2.3 2.8 55 55 50 50 1.7 1.8 1.9 2.0 NO REFL 50 FP·26 212 
SPOT 2303-SK 2-18 1.4 2.0 2.5 2.9 55 55 50 50 1.7 1.8 1.9 2.0 TIL REFL 50 FP-29 213 
SPOT 2308-SK 2-18 2.3 3.0 3.7 4.0 70 70 70 65 1.9 1.9 2.0 2.1 TIL TERM 250 FP-29 214 
SPOT 2508-SK 2-18 2.3 3.0 3.7 4.0 70 70 70 65 1.9 1.9 2.0 2.1 TIL TERM 250 C-49 214 
SPOT 2503-SK 2-18 1.7 2.0 2.7 3.1 55 55 50 50 1.7 1.8 1.9 2.0 TIL REFL 50 C-45 215 
SP4T 4103-SK 2·18 1.8 2.0 2.7 3.5 55 55 50 50 1.8 1.9 2.0 2.0 NO AEFL 50 FP·27 216 
SP4T 4303-SK 2·18 1.6 2_3 2.8 3.4 55 55 50 50 1.8 1.9 2.0 2.0 TIL REFL 50 FP·30 217 
SP4T 4308-SK 2-18 2.6 3.4 4.1 4.4 70 70 70 65 1.9 2.0 2.1 2.1 TIL TERM 250 FP-30 218 
SP4T 4508-SK 2-18 2.6 3.4 4.1 4.4 70 70 70 65 1.9 2.0 2.1 2.1 TIL TERM 250 C-46 218 
SP4T 4503-SK 2-18 1.6 2.3 2.9 3.5 55 55 50 50 1.8 1.9 2.0 2.0 TIL REFL 50 C-46 219 
SP6T 6501-SK 2-18 1.9 2.7 3.2 4.0 55 55 50 50 1.9 2.0 2.1 2.1 TTL REFL 250 C-47 221 

BROADBAND HIGH POWER 2-18 GHz SWITCH 
FREQ. SWITCHING 

MODEL RANGE INSERTION LOSS (dB) ISOLATION (dB) VSWR DRIVER AVG SPEED CASE PAGE 
TYPE NO. (GHz) 2-4 4-8 8-12 12-18 2-4 4-8 8-12 12-18 2-4 4-8 8-12 12-18 TYPE Po (ns) STYLE NO. 

SP4T 4509-SK 2-18 2.5 2.7 3.5 3.7 45 45 45 45 2.0 2.0 2.0 2.0 TTL 40 2000 C-46 220 

UL TRA BROADBAND 2-26 GHz SWITCH 

• 
FREO. REFLECT. SWITCHING 

MODEL RANGE INSERTION LOSS (dB) ISOLATION (dB) VSWR DRIVER OR SPEED CASE PAGE . - ". TYPE NO. (GHz) 2-6 2-12 12-18 18-26 2-6 2-12 12-1818-26 2-6 2-12 12-18 18-26 TYPE TERM (ns) STYLE NO. 

SPST 1557-SK 2-26 1.8 2.1 2.4 2.9 50 50 50 50 2.0 2.0 2.0 2.1 TIL REFL 20 C-48 211 

BROADBAND 2-18 GHz LIMITERS 
FREO. SURV. RECOVERY 

MODEL RANGE INSERTION LOSS (dB) FLAT LEAKAGE (mW) VSWR POWER TIME CASE PAGE 
NO. (GHz) 2-4 4-8 8-12 12-18 2-4 4-8 8-12 12-18 2-4 4-8 8-12 12-18 (WATTS) (ns) STYLE NO. 

8001 -SK 2-18 0.9 1.1 1.4 1.7 150 125 125 125 1.7 1.8 1.9 2.0 150 100 FP-31 223 
9001-SK 2-18 1.0 1.4 1.8 2.3 150 125 125 125 1.7 1.8 1.9 2.0 150 100 CoSO 224 
8003-5K 2-18 1.2 1.6 2.0 2.6 150 125 125 125 1.7 1.8 1.9 2.0 500 200 FP-32 225 
9003-5K 2-18 1.3 1.8 2.2 2.7 150 125 125 125 1.7 1.8 1.9 2.0 500 200 CoSO 226 
8109-SK 2-18 2.0 2.1 2.5 3.1 100 100 100 100 1.7 1.8 1.9 2.0 40CW 6000 C-Sl 227 

LOW FREQUENCY 0.001-2.0 GHz LIMITER 
FREQ . SURV. RECOVERY 

MODEL RANGE INSERTION LOSS (dB) FLAT LEAKAGE (mW) VSWR POWER TIME CASE PAGE 
NO. (GHz) DC-a. 1 0.1-0.5 0.5-1 1 - 2 DC-O.l 0.1-0.5 0.5-1 1 - 2 DC-O.l 0.1.<J.5 0.5-1 1 - 2 (WATTS) (ns) STYLE NO. 

9008-LF 0.001 -2.0 0.5 0.6 0.6 0.8 SO 100 100 100 1.3 1.3 1.4 1.S 4 N/A C-SO 222 

MICROWAVE PIN DIODE DRIVERS 
OUTPUT OPEN CIRCUIT REP OPERATING VOLTAGE TTL 

MODEL CURRENT (rnA) PEAK I (rnA) OUTPUT VOLT SWITCH TIME RATE ANDI UNIT CASE PAGE 
TYPE NO. NEG POS NEG POS NEG POS TON TOFF (MHz) Vee (rnA) Vee (rnA) LOAD STYLE NO. 

SPST 401()'15M 10 10 200 200 3.S 3.S 8 ns 7 ns 30 +S 18 - 5 - 15 6 1 FP-33 228 
SPOT 402()'11 M 10 10 200 200 3.5 3.S 8 ns 7 ns 30 +5 15 - S-15 8 1 FP-34 229 
SP4T 404G-llM 10 10 200 200 3.S 3.5 8 ns 7 ns 30 +S 3S - S- 15 lS 1 FP-3S 230 

' CASE STYLE: C = CONNECTORIZEO; FP = FLATPACK 
BOLD = NEW PRODUCTS 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE . 
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PARAMETER DEFINITIONS 

SWITCHING SPEED 
Switches Without Integral Drivers 
Switching times for devices without drivers are 
defined as the elapsed time required for the switch 
to transition between the insertion loss and isola
tion states. In order to provide a consistent frame 
work for measuring these transitions, the 10 % and 
90 % RF voltage points have been selected as stan
dard reference points. Figure 1 below illustrates the 
RF envelope, as displayed on a sampling 
oscilloscope, showing the transitions from isolation 
to insertion loss and back again. The switching 
speeds listed in the specification section are 
guaranteed only with drivers from this catalog. 

10% TO 
90% RF 

LOSS STATE 

SAMPLING SCOPE 
REPRESENTATION 

RF VOLTAGE 
VS TIME 

Figure 1. 

Switches With Internal Drivers 

..... _~ 90% TO 
10% RF 

Switching times for devices equipped with logic 
compatible drive circuitry can be specified by the 
use of several different reference points. Conven
tion normally specifies products of this nature by 
the total time required from the input of the logic 
signal to the completion of the RF transition. The 
actual points chosen are the 50% transition point 
of the logic input and either the 10 % or 90% points 
of the RF voltage envelope. This method of 
measurement must , by definition, include all delays 
inherent in the driver portion of the device as well 
as the actual transition times of the RF circuitry. 

206 

Figure 2 below illustrates the relation between the 
logic input signal and the resultant RF transition, 
as it would be displayed on a sampling oscilloscope, 
when executing actual measurements. 

50'1\ TTL 
TO 90'1\ RF 

ISOl. STATE 

90% TO 
10% RF 

TTL INPUT 
VOLTAGE 

LOGIC ··0·· 

LOSS STATE 

SAMPLING SCOPE 
REPRESENTATION 

RF VOLTAGE 
VS TIME 

Figure 2. 

LOGIC ·T· 

50'1\ TTL 
TO 10'1\ RF 

10'1\ TO 
90'1\ RF 

The switching speed parameter limits listed in the 
guaranteed specifications section of the data sheet 
are for the modulating mode only, not the com
mutating mode. The modulating mode is defined as 
switching one arm of a switch on and off while 
holding all other arms in the isolated state. The com
mutating mode is defined as switching between any 
two arms on a given switch. Commutating and 
modulating modes are the same for a single pole 
single throw switch. 
When measuring any parameter on a switch requir
ing biasing, make sure the bias supply voltage and 
current outputs are the correct value and polarity. 
Switches with internal drivers have some reverse 
polarity and over voltage protection but they are 
protected only to a certain point and can be per
manently damaged if the protection limits are 
exceeded. 
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LIMITER RECOVERY TIME 
Recovery time is defined as that time required for 
a limiter to transition from a high loss state to a low 
loss state after the cesation of high power. This tran
sition time exists because of the time required to 
dissipate energy stored in the diodes. As with every 
parameter it is necessary to have consistent 
reference points. Therefore recovery time is 
defined as the time from the end of the high power 
pulse to the point where the limiter returns to 
within 3 dB of the insertion loss state. 

LIMITER SPIKE LEAKAGE 
Spike leakage is that amount of energy passed by 
the limiter for a short period of time when the high 
power pulse is first incident on the limiter. This time 
period represents the time required for the limiter 
to transition from the low loss state to a high loss 
state. The amplitude of the spike will depend on a 
number of factors including the use time of the high 
power pulse. This spike leakage is defined in ergs 
as a function of the amplitude of the spike and the 
width of the spike at its half power point (half the 
spike's amplitude). 

Spike leakage is calculated using the following 
formula: 

SPIKE LEAKAGE (ERGS) = ts x Ps X 107 

where ts = Spike width at the half power 
point in seconds. 

Ps = Maximum spike amplitude in watts. 

Figure 3 demonstrates both recovery time and spike 
leakage parameters. 

AT H';.'<fIl~~WER----
SPIKE WIDTH R SPIKE LEAKAGE 

FLAT LEAKAGE 

[ , .. ---I RECOVERY 
LOW LEVEL SIGNAL .-

~ J~ j, II 
Figure 3. 

LIMITER POWER 
HANDLING 
CONSIDERATIONS 
There is one factor often overlooked when 
calculating the maximum input power a limiter will 
see in a given circuit. That factor is the VSWR look
ing back into the high power source. When a limiter 
is fully saturated, its input impedance is typically 
l.5 ohms, i.e. a short circuit. The vast majority of 
the power is reflected back toward the source. If the 
source does not present a good match to this 
reflected power, standing waves will be set up on 
the transmission path between the source and the 
limiter. Depending on the phase relationship 
between the source and the limiter, a current max
imum could occur at the limiter resulting in 
significantly higher power dissipated. 
The relationship between potential dissipated 
power and source VSWR is close to linear for any 
VSWR up to 2.0:1, i.e. a 2.0:1 source VSWR has the 
potential to increase the dissipation power at the 
limiter by a factor of two. For any VSWR above 2.0: 1, 
the following formula must be used: 

PA = Ps 

[ 1 ± rds]2 

Where: PA Actual Power 
Ps Source Power 
rl Load (Limiter) Power Factor, 

0.96 Typical 
IS = Source Power Factor 

LIMITER INSERTION LOSS, 
VSWR AND ISOLATION 
Insertion loss, VSWR and isolation should all be 
measured with standard microwave test equipment 
into a 50 Ohm system. The only special precaution 
worth noting, from an RF standpoint, is when 
measuring insertion loss or VSWR on any limiter, 
make sure the RF power is -10 dBm or lower. At 
some point above -10 dBm a limiter will start to 
compress thus giving false insertion loss or 
VSWR data. 
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MODEL 
1101-SK 

SPST REFLECTIVE SWITCH MODULE 
WITHOUT DRIVER 2 - 18 GHz 

I 

2-18 GHz Frequency Coverage 
SOl Driver Compatible 
High Isolation 
Hermetic Package 

Guaranteed Specifications· 
(From - 54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

VSWR 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Isolation 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

1.0 dB Max 
1.4 dB Max 
1.8 dB Max 
2.0 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

50 dB Min 
60 dB Min 
60 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 

Switching Time"" ton, toft 

Input Power for l dB Compression 
2 - 18 GHz 

50 nsec Max 
20 nsec Typ 

+27 dBm Typ 

Bias Insertion Loss -10 mA 
Isolation +45 mA 

Package Type""" Modular (FP-32) 
(See page 479 for physical dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog . 

'All speclflcallons apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 
"See pages 206 and 207 for sWitching speed definition 
···3Hermetlc 

Ordering Information 

Model No. Connectors 
1101-SK PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$165 

Typical Performance 
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MODEL 
1308-SK 

SPST REFLECTIVE SWITCH MODULE 
WITH TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
High Isolation 
Hermetic Package 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

VSWR 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Isolation 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characterist::.~ 

2 - 18 GHz 

1.4 dB Max 
1.8 dB Max 
2.0 dB Max 
2.3 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

55 dB Min 
60 dB Min 
60 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 

Switching Time"" 100 nsec Max 
50 nsec Typ 

Input Power for 1dB Compression 
2 - 18 GHz +27 dBm Typ 

Bias Voltage 

Package Type" "" 

Pin Configuration 

Environmental 

+5 Vdc @ 75 mA Max 
-12 Vdc @ 50 mA Max 

Module (FP-28) 
(See page 478 for dimensions.) 

RF IN ; P1 , RF OUT; P7, +5 VDC; P4, 
- 12 VDC; P5, CTRL; P2 , GND; P3 

All units are designed to meet the environmental and screen ing 
requ irements of Table 1B, page 497 of th is catalog. 

'AII specifications apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 
"See pages 206 and 207 for sWitch ing speed defini ti on 
~··Hermellc 

Ordering Information 

Model No. Connectors 
1308-SK PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$375 

Typical Performance 

iD 
~ 
z o 
~ 
-' o 
!!1 

INSERTION LOSS 

jItmm 
o 

2 4 6 8 10 12 14 16 18 
FREQUENCY (GHz) 

ISOLATION 

~m.j 
45 2 4 6 8 10 12 14 16 18 

FREQUENCY (GHz) 

VSWR 

]]-
1.5 2 4 6 8 10 12 14 16 18 

FREQUENCY (GHz) 

Truth Table 
TTL Input 

1=HIGH 

1 
o 

Switch State 

RF Common to RF Port 
RF1 
OFF 
ON 

,~ Make the Connection . .. Adams!iRussell 
11 Executive Park Drive, Billerica, MA 01B62 Fax (SOB) 6674156 COMPONENTS GROUP 

For Technical Information, Call (508) 667-7700 For Ordering Info rmation, Call (617) 273-3333 
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MODEL 
1S08-SK 

SPST REFLECTIVE SWITCH 
WITH TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
High Isolation 
SMA Connectorized Package 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 

VSWR 

Isolation 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

1.4 dB Max 
1.8 dB Max 
2.1 dB Max 
2.4 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

55 dB Min 
60 dB Min 
60 dB Min 
60 dB Min 

Impedance 50 Ohms Nominal 

Switching Time"" 100 nsec Max 
50 nsec Typ 

Input Power for 1dB Compression 
2 - 18 GHz +27 dBm Typ 

Bias Voltage +5 Vdc @ 75 mA Max 
-12 Vdc @ 50 mA Max 

Package Type""" Connectorized (C-44) 
(See page 487 for dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of this catalog. 

'All specifications apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 
" See pages 206 and 207 for sWitching speed definition 
· ·· Hermetlc 

Ordering Information 

Model No, Connectors 
1508-SK SMA 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$415 

Typical Performance 
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Truth Table 
TTL Input Switch State 

1 =HIGH RF Common to RF Port 

1 RF1 
1 OFF 
0 ON 

____ Make the Connection ... Adams !i Russell 
COMPONENTS GROUP 11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 

For Technical Information, Call (508) 667-7700 
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MODEL 
1557-SK 

SPST REFLECTIVE SWITCH 
WITH TTL DRIVER 2 - 26 GHz 

2-26 GHz Frequency Coverage 
Internal TTL Driver 
High Isolation 
Removable SMA Connectors 
Miniature Package 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 6 GHz 
6 - 12 GHz 
12 - 18 GHz 
18 - 26 GHz 

VSWR 2 - 6 GHz 
6 - 12 GHz 
12 - 18 GHz 
18 - 26 GHz 

Isolation 2 - 6 GHz 
6 - 12 GHz 
12 - 18 GHz 
18 - 26 GHz 

Operating Characteristics 
Impedance 

Switching Time** 

Input Power for 1dB Compression 
2 - 26 GHz 

2 - 26 GHz 

1.8 dB Max 
2.1 dB Max 
2.4 dB Max 
2.9 dB Max 

2.0:1 Max 
2.0:1 Max 
2.0:1 Max 
2.1:1 Max 

50 dB Min 
50 dB Min 
50 dB Min 
50 dB Min 

50 Ohms Nominal 

50 nsec Max 
20 nsec Typ 

+27 dBm Typ 

Bias Voltage +5 Vdc @ 75 mA Max 
- 5 Vdc @ 50 mA Max 

Package Type*** Connectorized (C-48) 
(See page 488 for dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of this catalog . 

'All specilicatlons apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 
"See pages 206 and 207 for sWitching speed deflml10n 
···Hermetlc 

Ordering Information 

Model No, Connectors 
1557-SK SMA 

Delivery IS from stock . 

Unit Price 
(5-9 Units) 

$1090 

Typical Performance 
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Truth Table 
TTL Input 

1 =HIGH 

o 

Switch State 

RF Common to RF Port 

ON 

OFF 

,~ !\take the Connection . . . Adams !iRussell 
11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 COMPONENTS GROUP 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
2103-SK 

SPOT REFLECTIVE SWITCH MODULE 
WITHOUT DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
SOl Driver Compatible 
High Isolation 
Hermetic Package 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

VSWR 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Isolation 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 
Impedance 
Switching Time·· ton , toft 

Input Power for l dB Compression 
2 - 18 GHz 

2 - 18 GHz 

1.2 dB Max 
1.7 dB Max 
2.3 dB Max 
2.8 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

55 dB Min 
55 dB Min 
50 dB Min 
50 dB Min 

50 Ohms Nominal 

100 nsec Max 
50 nSec Typ 

+13 dBm Typ 

Bias Insertion Loss -20 mA 
Isolation +20 mA 

Package Type·" Module (FP-26) 
(See page 478 for dimensions.) 

Pin Configuration RF IN; P3; RF1 ; P1 , RF2 ; P3 
CONTROL 1; P5, CONTROL 2; P4 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog . 

'AII specllicatlons appty when operated at the recommended bias and SO ohm Impedance at 
all RF ports 
. 'See pages 206 and 207 for switching speed definition 
"'Hermetlc 

Ordering Information 

Model No. Connectors 
2103-SK PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$225 

Typical Performance 
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____ V ake the Connection ... Adams!i Russell 
COMPONENTS GROUP 11 Executive Park Drive, Billerica, MA 01862 Fax (5UII) bb7-4I!>b 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 27l-3333 
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MODEL 
2303-SK 

SPOT REFLECTIVE SWITCH MODULE 
WITH TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
High Isolation 
Hermetic Package 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

VSWR 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Isolation 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18GHz 

Operating Characteristics 
Impedance 

Switching Time·· 

Input Power for ldB Compression 
2 - 18 GHz 

2 - 18 GHz 

1.4 dB Max 
2.0 dB Max 
2.5 dB Max 
2.9 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

55 dB Min 
55 dB Min 
50 dB Min 
50 dB Min 

50 Ohms Nominal 

100 nsec Max 
50 nsec Typ 

+13 dBm Typ 

Bias Voltage +5 Vdc @ 75 mA Max 
-12 Vdc @ 50 mA Max 

Package Type· · · Module (FP-29) 
(See page 478 for dimensions.) 

Pin Configuration 

Environmental 

RF IN ; P8, RF1 ; P1 , RF2 ; P7, CONTROL 1; P2 , 
CONTROL 2; P3, +5 Vdc; P5, - 12 Vdc; P6, 

GND; P4 

All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog. 

'AII specifications apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 

• 'See pages 206 and 207 for sWitching speed definition 
·"Hermetlc 

Ordering Information 

Model No. 
2303-SK 
Delivery IS from stock 

Connectors 
PIN 

Unit Price 
(5-9 Units) 

$475 

I 

Typical Performance 
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Truth Table1 

TTL Input Switch State 
1= HIGH 

1 
o 

RF Common to RF Port 
RF1 RF2 
ON OFF 
OFF ON 

____ Make the Connection ... Adams!iRussell 
COMPONENTS GROUP 11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
2308-SK/2S08-SK 

SPOT ABSORPTIVE SWITCH 
WITH TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
Non-Reflective 
Hermetic and Connectorized Package 

Guaranteed Specifications· 
(From - 54°C to +85°C) 
Frequency Range 

Insertion Loss 

VSWR 

Isolation 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 
Impedance 

Switching Time"" 

Input Power for 1dB Compression 
2 - 18 GHz 

2 - 18 GHz 

2.3 dB Max 
3.0 dB Max 
3.7 dB Max 
4.0 dB Max 

1.9:1 Max 
1.9:1 Max 
2.0:1 Max 
2.1:1 Max 

70 dB Min 
70 dB Min 
70 dB Min 
65 dB Min 

50 Ohms Nominal 

500 nsec Max 
250 nsec Typ 

+13 dBm Typ 

Bias Voltage +5 Vdc @ 85 mA Max 
-12 Vdc @ 60 mA Max 

Package Type··" 2308-SK Module (FP-29) 
2508-SK Connectorized (C-49) 

(See page 478 and 489 for dimensions.) 

Pin Configuration RF IN ; P8, RF1 ; P1, RF2; P7 
CONTROL 1; P2 , CONTROL 2; P3, +5 Vdc; P5, 

- 12 Vdc; P6, GND; P4 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of this catalog . 

·AII specilicalions apply when operated al the recommended bias and 50 ohm Impedance at 
all RF ports 

•• See pages 206 and 207 lor sWitching speed definition 
· ·· (230a·SK) Hermellc 

Ordering Information 

Model No. 
2308-SK 
2508-SK 
Delivery IS from stock 

Connectors 
PIN 

SMA 

Unit Price 
(5-9 Units) 

$545 
$735 

... 

Typical Performance 
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Truth Table 
TTL Input Switch State 

l= HIGH RF Common to RF Port 

RF1 

I 
RF2 

0 OFF ON 
1 ON OFF 

____ Make the Connection ... Adams !i Russell 
COMPONENTS GROUP 11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
2S03-SK 

SP2T REFLECTIVE SWITCH 
WITH TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
High Isolation 
SMA Connectorized Package 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range 
Insertion Loss 2 - 4 GHz 

4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

VSWR 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Isolation 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

1.4 dB Max 
2.0 dB Max 
2.7 dB Max 
3.1 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

55 dB Min 
55 dB Min 
50 dB Min 
50 dB Min 

Impedance 50 Ohms Nominal 

Switching Time** 100 nsec Max 
50 nsec Typ 

Input Power for 1dB Compression 
2 - 18 GHz +13 dBm Typ 

Bias Voltage +5 Vdc @ 75 mA Max 

Package Type 

Environmental 

-12 Vdc @ 50 mA Max 

Connectorized (C-45) 
(See page 487 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog . 

'All specifications apply when operated at the recommended bias and 50 ohm impedance at 
all RF ports 

"See pages 206 and 207 for sWitching speed definition 

Ordering Information 

Model No, Connectors 
2503-SK SMA 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$590 

Typical Performance 
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Truth Table 
TTL Input 

1 = HIGH 

1 
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Switch State 

RF Common to RF Port 

RFl RF2 
ON OFF 
OFF ON 

~ Make the Connection ... Adams!iRussell 
11 Executive Park Drive, Billerica, MA 01862 Fax (SOB) 667-4156 COMPONENTS GROUP 

For Technical Information, Call (508) 667·7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
4103-SK 

SP4T REFLECTIVE SWITCH MODULE 
WITHOUT DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
SOl Driver Compatible 
High Isolation 
Hermetic Package 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range 
Insertion Loss 

VSWR 

Isolation 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 
Impedance 

Switching Time·· ton, toff 

Input Power for 1dB Compression 
2 - 18 GHz 

2 - 18 GHz 

1.8 dB Max 
2.0 dB Max 
2.7 dB Max 
3.5 dB Max 

1.8:1 Max 
1.9:1 Max 
2.0:1 Max 
2.0:1 Max 

55 dB Min 
55 dB Min 
50 dB Min 
50 dB Min 

50 Ohms Nominal 

100 nsec Max 
50 nsec Typ 

+13 dBm Typ 

Bias Insertion Loss -20 mA 
Isolation +20 mA 

Package Type··· Module (FP-27) 
(See page 478 for dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog. 

'AII specifications apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 

" See pages 206 and 207 for switching speed definition 
"'Hermetlc 

Ordering Information 

Model No. Connectors 
4103-SK PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$430 

Typical Performance 
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Schematic 

fiJ£ff1B !\take the Connection. . . Adams!iRussell 
11 Executive Park Drive, Billerica, MA 01862 Fax (SOB) 667-4156 COMPONENTS GROUP 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
4303-SK 

SP4T REFLECTIVE SWITCH MODULE 
WITH TTL DRIVER 2-18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
High Isolation 
Hermetic Package 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

VSWR 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Isolation 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18GHz 

Operating Characteristics 

2 - 18 GHz 

1.6 dB Max 
2.3 dB Max 
2.8 dB Max 
3.4 dB Max 

1.8:1 Max 
1.9:1 Max 
2.0:1 Max 
2.0:1 Max 

55 dB Min 
55 dB Min 
50 dB Min 
50 dB Min 

Impedance 50 Ohms Nominal 

Switching Time"" 100 nsec Max 
50 nsec Typ 

Input Power for 1dB Compression 
2 - 18GHz +13 dBm Typ 

Bias Voltage +5 Vdc @ 160 mA Max 
-12 Vdc @ 60 mA Max 

Package Type" · Module (FP-30) 
(See page 479 for dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog . 

"All specifications apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports. 

"See pages 206 and 207 for sWitching speed definition 
· · ·Hermetlc 

Ordering Information 

Model No. Connectors 
4303-SK PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$695 

Typical Performance 
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Truth Table1 
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TTL Input 
l = HIGH 

2 3 
1 1 
o 1 
1 0 
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Switch State 

RF Common to RF Port 
RFl RF2 RF3 RF4 
ON OFF OFF OFF 
OFF ON OFF OFF 
OFF OFF ON OFF 
OFF OFF OFF ON 

Adams!iRussell ______ Make the Connection ... 
COMPONENTS GROUP 11 Executive Park Drive, Billerica, MA 018&2 Fax (508) &&7-415& 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (&17) 271-3333 
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MODEL 
4308-SK/4S08-SK 

SP4T ABSORPTIVE SWITCH 
WITH TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
Non-Reflective 
Hermetic and Connectorized Package 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

VSWR 2-4GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Isolation 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 
Impedance 

Switching Time·· 

Input Power for 1dB Compression 
2 - 18 GHz 

2 - 18 GHz 

2.6 dB Max 
3.4 dB Max 
4.1 dB Max 
4.4 dB Max 

1.9:1 Max 
2.0:1 Max 
2.1:1 Max 
2.1:1 Max 

70 dB Min 
70 dB Min 
70 dB Min 
65 dB Min 

50 Ohms Nominal 

500 nsec Max 
250 nsec Typ 

+13 dBm Typ 

Bias Voltage +5 Vdc @ 160 mA Max 
-12 Vdc @ 60 mA Max 

Package Type··· 

Environmental 

4308-SK Module (FP-30) 
4508-SK Connectorized (C-46) 

(See pages 479 and 488 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog . 

'AII specifications apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 
" See pages 206 and 207 for sWitching speed definition 

"-(430a·SK) Hermetic 

Ordering Information 

Typical Performance 
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Truth Table 
TTL Input Switch State 

Unit Price 
(5-9 Units) 

1 =HIGH RF Common to RF Port 

Model No_ 
4308-SK 
4508-SK 

Delivery IS from stock 

Connectors 
PIN 

SMA 
$1090 
$1245 

1 

0 
1 
1 
1 

2 3 4 

1 1 1 
0 1 1 
1 0 1 
1 1 0 

RF1 RF2 RF3 RF4 

ON OFF OFF OFF 
OFF ON OFF OFF 
OFF OFF ON OFF 
OFF OFF OFF ON 

~ ~ake the Connection. .. Adams!iRussell 
11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 COMPONENTS GROUP 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
4S03-SK 

SP4T REFLECTIVE SWITCH 
WITH TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
High Isolation 
SMA Connectorized Package 

Guaranteed Specifications* 
(From -54°C to +8S 0 C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

VSWR 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Isolation 2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

1.6 dB Max 
2.3 dB Max 
2.9 dB Max 
3.5 dB Max 

1.8:1 Max 
1.9:1 Max 
2.0:1 Max 
2.0:1 Max 

55 dB Min 
55 dB Min 
50 dB Min 
50 dB Min 

Impedance 50 Ohms Nominal 

Switching Time"" 100 nsec Max 
50 nsec Typ 

Input Power for 1dB Compression 
2 - 18 GHz +13 dBm Typ 

Control Voltage +5 Vdc @ 160 mA Max 
-12 Vdc @ 60 mA Max 

Package Type 

Environmental 

Connectorized (C-46) 
(See page 488 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of this catalog . 

'AII speclflcallons apply when operaled allhe recommended bias and 50 ohm Impedance al 
all RF porls 

"See pages 206 and 207 lor swllch,ng speed def,n,l,on 

Ordering Information 

Model No. Connectors 
4503-SK SMA 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$890 

Typical Performance 
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Truth Table 

o 
1 
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TTL Input 

2 3 
1 1 
o 1 
1 0 
1 1 

4 

1 
1 
1 
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Switch State 
RF Common to RF Port 

RFl RF2 RF3 RF4 

ON OFF OFF OFF 
OFF ON OFF OFF 
OFF OFF ON OFF 
OFF OFF OFF ON 

___ --'Make the Connection ... Adams !iRussell 
COMPONENTS GROUP 11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 
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MODEL 
4S09-SK 

HIGH POWER SP4T SWITCH 
WITH TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
40 Watts Peak Power 
Internal Driver 
Reflective 

Guaranteed Specifications· 
(From - 54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 

VSWR 

Isolation 

4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 
Impedance 

Switching Time"" 

Input Power" "" 
2 - 18 GHz 

2 - 18 GHz 

2.5 dB Max 
2.7 dB Max 
3.5 dB Max 
3.7 dB Max 

2.0 :1 Max 
2.0 :1 Max 
2.0 :1 Max 
2.0:1 Max 

45 dB Min 
45 dB Min 
45 dB Min 
45 dB Min 

50 Ohms Nominal 

2 usec Max 
1 usec Typ 

40 Watts Max 

Control Voltage +5 Vdc @ 150 mA 
-12 Vdc @ 75 mA 

Package Type Connectorized (C-46) 
(See page 488 for dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requirements of Table 18, page 497 of this catalog. 

'AII specifications appty when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 

" See pages 206 and 207 for sWitching speed defini tion 
"'50 nsec putse at 0 t duty cycte (cold sWitch) 

Ordering Information 

Model No. Connectors 
4509-SK SMA 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$1950 

Typical Performance 
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Truth Table 
TTL Input Switch State 

1 = HIGH RF Common to RF Port 

1 2 3 4 RFI RF2 RF3 RF4 

0 1 1 1 ON OFF OFF OFF 
1 0 1 1 OFF ON OFF OFF 
1 1 0 1 OFF OFF ON OFF 
1 1 1 0 OFF OFF OFF ON 

____ l\4ake the Connection . .. Adams !iRussell 
COMPONENTS GROUP 11 Executive Park Drive, Billerica, MA 01B62 Fax (SOB) 667-4156 

for Technical Information, Call (508) 667-7700 for Ordering Information, Call (617) 273-3333 

220 



MODEL 
6501-SK 

SP6T REFLECTIVE SWITCH WITH 
TTL DRIVER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Internal TTL Driver 
High Isolation 
SMA Connectorized Package 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 

VSWR 

Isolation 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

1.9 dB Max 
2.7 dB Max 
3.2 dB Max 
4.0 dB Max 

1.9:1 Max 
2.0:1 Max 
2.1:1 Max 
2.1:1 Max 

55 dB Min 
55 dB Min 
50 dB Min 
50 dB Min 

Impedance 50 Ohms Nominal 

Switching Time"" 500 nsec Max 
250 nsec Typ 

Input Power for ldB Compression 
2 - 18 GHz +13 dBm Typ 

Bias Voltage +5 Vdc @ 240 mA Max 
-12 Vdc @ 80 mA Max 

Package Type 

Environmental 

Connectorized (CA7) 
(See page 488 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of this catalog. 

'AII specIfications apply when operated at the recommended bias and 50 ohm Impedance at 
all RF ports 

"See pages 206 and 207 for sWitching speed definition 

Ordering Information 

Model No. Connectors 
6501 -SK SMA 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$1290 

Typical Performance 
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Switch State 
RF Common to RF Port 

RFl RF2 RFX RF6 

ON OFF OFF 
OFF ON OFF 
OFF OFF OFF 
OFF OFF ON 

_@{5fR Make the Connection. . . Adams !iRussell 
~ 11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 COMPONENTS GROUP 
For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
9008-LF 

LOW FREQUENCY LIMITER 
0.001 - 2.0 GHz 

Low Frequency Coverage 
Low Insertion Loss 
5 Watt CW 
Removeable SMA Connectors 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 

VSWR 

Flat Leakage 
(@ S Watt CW Input) 

0.001 - 0.1 GHz 
0.1 - 0.5 GHz 
o.s - 1.0 GHz 
1.0 - 2.0 GHz 

0.001 - 0.1 G Hz 
0.1 - o.s GHz 
o.s - 1.0 GHz 
1.0 - 2.0 GHz 

0.001 - 0.1 GHz 
0.1 - O.S GHz 
O.S - 1.0 GHz 
1.0 - 2.0 GHz 

Operating Characteristics 
Survival Power 

1 dB Compression 

0.001 - 2.0 GHz 

0.5 dB Max 
0.6 dB Max 
0.6 d B Max 
0.8 d B Max 

1.3:1 Max 
1.3:1 Max 
1.4:1 Max 
1.5:1 Max 

SO mW Max 
100 mW Max 
100 mW Max 
100 mW Max 

4 Watts CW Min 

+7 dBm Min 

Package Type-- Connectorized (C-SO) 
(See page 489 for dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requ irements of Table 1B, page 497 of this catalog . 

·AII specifications apply when operated with a 50 ohm Impedance at all RF ports 
.oHermel lC 

Ordering Information 

Model No. Connectors 
9008-LF SMA 

Delivery IS from stock 

Unit Price 
(1-9 Units) 

$149 

Typical Performance 

iii 
:!!. 
I/) 
I/) 

9 

(!) 
Z 

!;i 
a: 
w 
c 
a: 
w 

~ 
Q. 

::~~111IIl 
.001 .01 .1 .25.5 .75 1 1.5 2.0 

FREQUENCY (GHz) 

.8~--~C-~~--~---+--~ 

.6~--~~~~~4----+--~ 

.4 

.2 ~---l-------l---

0 25 

VSWR 
1.45 

1.4 

1.35 

1.3 

1.25 

1.2 

OPERATING TEMP "C 

V 
~ V" 

.001 .01 .1 .25.5 .75 1 
FREQUENCY (GHz) 

150 

J 
V 

1.5 2.0 

____ Make the Connection ... Adams!i Russell 
COMPONENTS GROUP 11 Executive Park Drive, 8i11erica, MA 01862 Fax (508) 667-<4156 

For Technical Information, Call (508) 667-7700 

222 

For Ordering Information, Call (6171 273-3333 



MODEL 
8001-SK 

200 WATT PEAK POWER 
LIMITER MODULE 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Low Insertion Loss 
Fast Recovery Time 
Hermetic Package 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Frequency Range 
Insertion Loss 

VSWR 

Flat Leakage···· 
(@ 100 Watt Input) 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 
2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 
0.9 dB Max 
1.1 dB Max 
1.4 dB Max 
1.7 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

150 mW Max 
125 mW Max 
125 mW Max 
125 mW Max 

Recovery Time·· (@ 100 W Input to 3 dB Recovery Point) 
200 nsec Max 
100 nsec Typ 

Survival Power (1 usec Pulse @ 0.001 Duty Cycle) 

Spike Leakage 
1 dB Compression 
Package Type··· 

Environmental 

150 Watts Max 
0.1 ergs Max 
+7 dBm Min 

Module (FP-31) 
(See page 479 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog . 
'AII specificatIOns apply when operated with a 50 ohm impedance at all RF ports "See pages 206 and 207 lor recovery time definition 
"-Hermetlc 
.. .. External DC Bias Return Required (less than 1 Ohm) 

Ordering Information 

Model No. Connectors 
8001 -SK PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$190 

Typical Performance 
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MODEL 
, 9001-SK 

200 WATT PEAK POWER 
LIMITER 2 - 18 GHz 

2-18 GHz Frequency Coverage 

Low Insertion Loss 

Fast Recovery Time 

Removeable SMA Connectors 

Guaranteed Specifications* 
(From -54°C to +85°C) 

Frequency Range 

Insertion Loss 2 - 4 GHz 

VSWR 

Flat Leakage 
(@ 100 Watt Input) 

4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

1.0 dB Max 
1.4 dB Max 
1,8 dB Max 
2,3 dB Max 

1,7:1 Max 
1,8:1 Max 
1,9:1 Max 
2.0:1 Max 

150 mW Max 
125 mW Max 
125 mW Max 
125 mW Max 

Recovery Time·· (@ 100 W Input to 3 dB Recovery POint) 
200 nsec Max 

100 nsec Typ 

Survival Power (1 usec Pulse @ 0,001 Duty Cycle) 

Spike Leakage 

1 dB Compression 

Package Type·· · 

Environmental 

150 Watts Max 

0,1 ergs Max 

+7 dBm Min 

Connectorized (C-50) 
(See page 489 for dimensions,) 

All units are designed to meet the environmental and screening 

requirements of Table 1B, page 497 of this catalog, 

'All specilicalions apply when operaled Wllh a 50 ohm Impedance al all RF P0riS 

"See pages 206 and 207 lor recovery lime deflnllion 

" ' Hermetlc 

Ordering Information 

Model No. Connectors 

9001-SK SMA 

Delivery 1$ from stock 

Unit Price 
(5-9 Units) 

$245 

Typical Performance 
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MODEL 
8003-SK 

600 WATT PEAK POWER 
LIMITER MODULE 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Low Insertion Loss 
Fast Recovery Time 
Hermetic Package 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 

VSWR 

Flat Leakage *. * * 
(@ 400 Watt Input) 

4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

1.2 dB Max 
1.6 dB Max 
2.0 dB Max 
2.6 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

150 mW Max 
125 mW Max 
125 mW Max 
125 mW Max 

Recovery Time** (@ 400 W Input to 3 dB Recovery Point) 
400 nsec Max 
200 nsec Typ 

Survival Power (1 /Jsec Pulse @ 0.001 Duty Cycle) 

Spike Leakage 

1 dB Compression 

Package Type*** 

Environmental 

500 Watts Max 

0.1 ergs Max 

+7 dB Min 

Module (FP-32) 
(See page 479 for dimensions.) 

All units are designed to meet the environmental and screening 
requ irements of Table 1 B, page 497 of th is catalog . 

'AII specifications apply when operated with a 50 ohm Impedance at all RF ports 
" See pages 206 and 207 for recovery lime defiOillon 
··'Hermetlc 
.... External DC Bias Return ReqUIred (less than t Ohm) 

Ordering Information 

Model No. Connectors 
8003-SK PI N 

De!lvery 1$ from stock 

Unit Price 
(5-9 Units) 

$265 

Typical Performance 
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MODEL 
9003-SK 

600 WATT PEAK POWER 
LIMITER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Low Insertion Loss 
Fast Recovery Time 
Removeable SMA Connectors 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Frequency Range 
Insertion Loss 2 - 4 GHz 

VSWR 

Flat Leakage 
(@ 400 Watt Input) 

4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

1.3 dB Max 
1.8 dB Max 
2.2 dB Max 
2.7 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

150 mW Max 
125 mW Max 
125 mW Max 
125 mW Max 

Recovery Time·· (@ 400 W Input to 3 dB Recovery Point) 
400 nsec Max 
200 nsec Typ 

Survival Power (1 usec Pulse @ 0.001 Duty Cycle) 

Spike Leakage 
1 dB Compression 
Package Type··· 

Environmental 

500 Watts Max 

0.1 ergs Max 

+7 dBm Min 

Connectorized (C-50) 
(See page 489 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 1B, page 497 of this catalog. 

·AII specifications apply when operated with a 50 ohm Impedance at all RF ports 
··See pages 206 and 207 for recovery time definition 
"'Hermetlc 

Ordering Information 

Model No. Connectors 
9003-SK SMA 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$310 

Typical Performance 
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MODEL 
8109-SK 

40 WATT CW HIGH POWER 
LIMITER 2 - 18 GHz 

2-18 GHz Frequency Coverage 
Low Insertion Loss 
High Average Power 
Removable SMA Connectors 

Guaranteed Specifications· 
(From -54°C to +8S°C) 
Frequency Range 

Insertion Loss 2 - 4 GHz 

VSWR 

Flat Leakage 
(@ 400 Watt Input) 

4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

2 - 4 GHz 
4 - 8 GHz 
8 - 12 GHz 
12 - 18 GHz 

Operating Characteristics 

2 - 18 GHz 

2.0 dB Max 
2.1 dB Max 
2.S dB Max 
3.1 dB Max 

1.7:1 Max 
1.8:1 Max 
1.9:1 Max 
2.0:1 Max 

100 mW Max 
100 mW Max 
100 mW Max 
100 mW Max 

Recovery Time» (@ 400 W Input to 1 dB Recovery Point) 
8/..lsec Max 
6 /..lsec Typ 

Survival Power (lS /..lsec Pulse @ 0.1 Duty Cycle) 
400 Watts CW Max 

Spike Leakage 

1 dB Compression 
O.S ergs Max 

+7 dBm Min 

Package Type*'" Connectorized (C-S1) 
(See page 489 for dimensions.) 

Environmental 
All units are designed to meet the environmental and screening 
requ irements of Table 1B, page 497 of th is catalog. 

'AII speclf.callons apply when operated with a 50 ohm Impedance at all RF ports 
" See pages 206 and 207 for recovery time definition 
··'Hermetlc 

Ordering Information 

Model No. Connectors 
8109-SK SMA 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$890 

Typical Performance 
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15 50 100· 150 200 

PULSE WIDTH ~S) 

.8 

.6 

_4 

.2 

0 25 150 

VSWR 
2.1 

4 6 8 10 12 14 16 18 
FREQUENCY (GHz) 

~ Make the Connection. . . Adams ~Russell 
11 Executive Park Drive, 8i11erica, MA 01862 Fax (508) 667-4156 COMPONENTS GROUP 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
I 

4010-15M 
MICROWAVE PIN DIODE SPST 
SWITCH DRIVER 

Reverse Voltage Protection 
30 MHz Repetition Rate 
TTL Control Port Protection 
Test Port Short Circuit Protection 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Output Current 

Peak Output Current 

Open Circuit Output Voltage 

Internal Current Drain 

Repetition Rate 

Operating Characteristics 
Switching Characteristics" 

Ton 
T off 

±10 mA Min 

±200 mA Min 

±3.5 Vdc Min 

+18 mA Max 
- 6 mA Max 

30 MHz Max 

8 nsec Max 
7 nsec Max 

Mode Control 
Logic " 1" 
Logic " 0 " 

Driver Non-Inverting 
Driver Inverting 

TTL Control Port 

Operating Voltage 

Package Type""" 

Environmental 

1 Unit Load Max 

+5 Vdc @18 mA 
- 5 to - 15 Vdc @ 6 mA 

Module (FP-33) 
(See page 479 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 18, page 497 of this catalog. 

'Measured al a 1 MHz repet1tlon rate Into a 10 Ohm reSlsltlve load 
-- Measured at 1 MHz Rep rate Into oppostle polarity In 4148 diodes 
"'Hermetlc 

Ordering Information 

Model No. Connectors 
4010-15M PIN 

Delivery IS from slock 

Unit Price 
(1-9 Units) 

$89 

Output Waveform 

I PERIOD " T " I 
,--- REP. RATE IS 1rr~ 

I 

LOGIC " 1" 

-------- ----- TIL W% 

- lOUT 

I I 
I I 

- - - - - - LOGIC " 0" 

_ _ _- 90~ 

+ IOUT - - - - - - - - - - - - +gO~ 

Pin Configuration 

0.050 

-.L 
T 

~ :.250 MIN r-
PIN IDENTIFICATION 
1 -5V TO -15V 8-10 N.C. 
2 OUTPUT 11 TEST POINT 
3 GROUND 12-14 N.C. 
• N.C. 
5 TTL - INPUT 
6 MODE CONTROL 
7 \Icc (+5V) 

g:g~-j r-
14 ~a_-.l 

0.015 D- T 
TYP·l D 

T =: ~~~~ 
• 

8 

0.010 to.OO2 : . I~ 
TYP. -+i 0.130 

MAX 

NOTES: 
1. INDICATES NO SILVER OVERLAY 
2. MODE CONTROL " 1" 

DRIVER IS NON-INVERTING 
3. MODE CONTROL " 0" 

DRIVER IS INVERTING 
4. INDICATES UNSCREENED UNIT 

___ ...... Make the Connection ... Adams!'i Russell 
COMPONENlS GROUP 11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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MODEL 
4020-11M 

MICROWAVE PIN DIODE SP2T 
SWITCH DRIVER 

Reverse Voltage Protection 
30 MHz Repetition Rate 
TTL Control Port Protection 
Test Port Short Circuit Protection 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Output Current 

Peak Output Current 

Open Circuit Output Voltage 

Internal Current Drain 

Repetition Rate 

Operating Characteristics 
Switching Characteristics·· 

Ton 
T off 

±10 mA Min 

±200 mA Min 

±3.5 Vdc Min 

+15 mA Max 
- 8 mA Max 

30 MHz Max 

8 nsec Max 
7 nsec Max 

Mode Control 
Logic " 1" 
Logic " 0" 

Channel Non-Inverting 
Channel Inverting 

TTL Control Port 

Operating Voltage 

Package Type·· · 

Environmental 

1 Unit Load Max 

+5 Vdc @ 15 mA 
- 5 to - 15 Vdc @ 8 mA 

Module (FP-34) 
(See page 479 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 18, page 497 of this catalog . 

"Measured at a 1 MHz repetition rate Into a 10 Ohm reslslhve load 
" Measured at 1 MHz Rep. Rate Into opposite polanty In 4148 diodes 
"'Hermetlc 

Ordering Information 

Model No, Connectors 
4020-11M PI N 

Delivery IS from stock 

Unit Price 
(1-9 Units) 

$109 

Output Waveform 

I PERIOD " T" I 
,--- REP. RATE IS 11T~ 
I I 

LOGIC " 1" 

-------- ----- Tn~% 

F=4-;----..;!:===='!!!!!:.-'-'-'-'-'-'-'-'-'-+- LOGIC " 0" 

- iOUT 

I I 
I I 

_TGIf 

- - ---

+IOUT - - - - - -- - - --- +~% 

Pin Configuration 
0.010 to.OO2 

iNDiCATES PIN 1 

~0'385~ '-MAX 

0.500 
MIN 

2 PlLACES 

~TS ARE NON INV WHEN 
MODE CONTROL IS AT LOGIC " 1" 

2. INPUTS ARE INV. WHEN 
MODE CONTROL is AT LOGIC " 0" 

3. INDICATES NO SILVER OVERLAY 
4. " U" INDICATES UNSCREENED UNiT. 

I T =~ 0.015 ~ 
to.OO2 D 

N.C. D 

12L+5V~::;~~ ~ 
0.070 
MAX 

f£ii!E Make the Connection. . . Adams!i Russell 
11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 COMPONENTS GROUP 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3133 
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MODEL 
4040-11M 

MICROWAVE PIN DIODE SP4T 
SWITCH DRIVER 

Reverse Voltage Protection 
30 M Hz Repetition Rate 
TTL Control Port Protection 
Test Port Short Circuit Protection 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Output Current 

Peak Output Current 

Open Circuit Output Voltage 

Internal Current Drain 

Repetition Rate 

Operating Characteristics 
Switching Characteristics·· 

Ton 
T off 

±10 mA Min 

±200 mA Min 

±3.5 Vdc Min 

+35 mA Max 
-15 mA Max 

30 MHz Max 

8 nsec Max 
7 nsec Max 

Mode Control 
Logic " 1" 
Logic " 0" 

Channel Non-Inverting 
Channel Inverting 

TTL Control Port 

Operating Voltage 

Package Type··· 

Environmental 

1 Unit Load Max 

+5 Vdc @ 30 mA 
- 5 to - 15 Vdc @ 15 mA 

Module (FP-35) 
(See page 479 for dimensions.) 

All units are designed to meet the environmental and screening 
requirements of Table 1 B, page 497 of this catalog. 

"Measured at a 1 MHz repetition rate Into a 10 Ohm reSlsltlve load 
··Measured at 1 MHz Rep Rate Into opposite potarlty In 4148 diodes 
·· ·Hermellc 

Ordering Information 

Model No. Connectors 
4040-11 M PIN 

Delivery IS from stock 

Unit Price 
(1-9 Units) 

$179 

Output Waveform 

I PERIOD " T" I 
,......-- REP. RATE IS 1fT~ 

I I 
LOGIC '·1" 

----- --- -----nL ~% 

-lOUT 

I I 
I , 

- - - - - - LOGIC ·'0" 

+IOUT - - - - - - - _ - - - - +90% 

Pin Configuration 

-1 GND INPUT 1 
MODE 1 
IHPUT 2 

0 635 SO MODE 2 
MAX INPUT 3 

MODE 3 
INPUT. 
MODE 4 

NOTE: 

.,v 
GND 

r INDICATES PIN 1 

1. INPUTS ARE NON INV WHEN 
MODE CONTROL IS AT LOGIC '·1 " 

2. INPUTS ARE INV. WHEN 
MODE CONTROL IS AT LOGIC '·0 " 

3. INDICATES NO SILVER OVERLAY 
• . " U" INDICATES UNSCREENED UNIT. 

002SR MAX -_H.. 0.010 1 0002 
(. PLC) II 

D 
g r 0015 1 0.002 

g_ -L 

~-T 
o 
o 
o 
o 

0050 

____ ~ake the Connection ... Adams PlRussell 
COMPONENTS GROUP 11 Executive Park Drive, Billerica, MA 01862 Fax (508) 667-4156 

For Technical Information, Call (508) 667-7700 For Ordering Information, Call (617) 273-3333 
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RF MIXER SELECTION GUIDE 
STANDARD RF MIXERS 

CONVERSION ISOLATION COMPRESSION 
FREQUENCY RANGE LOSS LO·RF LO·IF RF·IF POINT·1dB LO 

MODEL RF/LO IF (dB) (dB) (dB) (dB) (dBm) DRIVE CASE' PAGE 
NO. (MHz) (MHz) TYP TYP TYP TYP TYP (dBm) STYLE NO. 

RF MIXERS 
MLLF·3 0.02-65 DC-65 5.0 65 50 45 +4.5 +7 RH-2 249 
MAC-50 0.2·200 DC-200 5.0 48 40 30 +1 +7 T0-5-2 248 
Mo.l09 0.2·200 DC-2OO 4.5 55 45 30 +2 +7 RH-3 253 
MLF-3 0.2-200 DC-200 5.5 60 40 35 +4.5 +7 RH-2 248 
MD·l00 1·400 DC·400 6.0 35 34 30 +7 + 13 RH·3 250 
MD·l0l 0.5·350 DC·350 6.0 40 35 28 +5 +10 RH·3 251 
MD·124 0.5·500 DC·500 5.6 38 35 22 +2 +7 Fp·2 257 
MD·140 0.5·500 DC·500 5.6 38 35 22 +2 +7 C·9 257 
Mo.125 0.5-500 DC-5OO 6.0 45 38 32 + 11 +13 FP·2 258 
Mo.138 1·500 DC-5OO 5.8 40 50 32 +19 +23 RH-3 259 
MD-139 1-500 DC-5OO 8.0 45 33 33 +20 +10 FP-3 260 
MAC-51 5-500 DC-5OO 5.7 36 35 32 +2 +7 TO-5-2 248 
MD·l08 5·500 DC·500 5.6 45 40 25 +2.5 +7 RH·3 252 
MD·143 5·500 DC·500 5.6 45 40 25 +2.5 +7 C·9 252 
MD·146 5·500 DC·500 5.6 45 40 25 +2.5 +7 RH·3 252 
MHF·3 5·500 DC·500 6.4 45 38 35 +4.5 +7 RH·2 247 
Mo.151 5-600 DC-5OO 8.2 40 38 25 +13 +17 RH-3 287 
MI).156 5-600 3400 &.7 32 53 48 +23 +27 FP-5 289 
MI).113 5-1000 DC-1ooo 8.8 37 32 28 0 +7 FP·2 255 
Mo.141 5-1000 DC-1000 8.8 37 32 28 0 +7 C-9 255 
MD·159 5·1000 DC·l000 6.0 42 35 30 + 1.5 +7 Fp·2 274 
MD·ll0 10·1000 DC·lOOO 7.0 40 27 20 0 +7 RH·3 254 
MD·173 5·1200 1·1000 6.0 21 27 32 +8 +17 RH·3 283 
MD·158 5·1500 DC·l000 6.2 35 25 25 +1 +7 Fp·2 272 
Mo.149 10-1500 DC-1500 8.0 40 40 30 0 +7 PP.2 284 
MDC-149 10-1500 DC-1. 8.0 40 40 30 0 +7 0-7 284 
MI).152 10-1SOO DC-11OO 8.0 40 40 30 0 +7 TQ.&.2 284 
Mo.148 10-1500 DC-15OO 8.0 35 30 28 +5 +10 FP·2 262 
MD·150 700·2000 DC·300 6.2 35 20 24 0 +7 C·9 266 
MD·153 700·2000 DC·300 6.2 35 20 24 0 +7 TO·8·2 266 
MD·614 700·2000 DC·300 6.2 35 20 24 0 +7 Fp·2 266 
MD·123 10·3000 10·3000 7.4 35 32 28 +7 +10 Fp·2 256 
MDC-123 10-3000 10-3000 7.4 35 32 28 +7 +10 0-7 258 
MO-625-4 5-4000 5-1100 6.5 35 42 38 +6 +10 C-9 295 
MD-1158 tJOO.3CIOO 00.1000 8.0 32 22 24 0 +7 FP·2 270 
Ml).157 800-4000 DC-1500 5.8 32 23 28 0 +7 FP·2 271 
MD·179 1-4000 5·1500 6.5 40 40 35 +5 +7 Fp·2 287 
MDC·179 1-4000 5·1500 6.5 40 40 35 +5 +7 C·7 287 
MD·176 2000·4000 DC·300 4.5 25 29 27 +2.5 +7 Fp·l0 285 
MDC·176 2000-4000 DC·300 4.5 25 29 27 +2.5 +7 C·3 285 
Mo.185 3700-4200 DC-1300 5.0 30 28 23 +2 +7 FP·10 288 
MDC>t85 37QO.41OO DC-f 300 6.0 30 28 23 +2 +7 C-3 288 
Mo.154 3QO.5OOO 0.1-3ODO 8.0 27 28 28 +7 +10 FP-3 288 
MDC-154 3000600O 0.1-3000 6.0 27 28 28 +7 +10 C-9 288 
MD·178 2600·5200 DC·300 4.5 27 26 35 +2.5 +7 Fp·l0 286 
MDC·178 2600·5200 DC·500 4.5 29 26 35 +2.5 +7 C·3 286 

SURFACE MOUNT MIXERS 
CONVERSION ISOLATION COMPRESSION 

FREQUENCY RANGE LOSS LO·RF LO·IF RF·IF POINT·1dB LO 
MODEL RF/LO IF (dB) (dB) (dB) (dB) (dBm) DRIVE CASE' PAGE 
NO. (MHz) (MHz) TYP TYP TYP TYP TYP (dBm) STYLE NO. 

"'222 0.20100 DC-IOD 4.' II 45 30 +2 +7 
., 292 .... 1 .... DC-4GO '.0 31 34 30 +7 +13 1F·1 290 ..... , 0 .... DC4I8 8.0 40 31 21 +5 +10 1F·1 291 

MD-455 1-500 DC-500 7.0 50 45 40 +1 +7 SF-3 319 
MDS-223 5·500 DC·500 5.6 45 40 30 +2.5 +7 SF·1 293 
MDS-159 5-1000 DC-1000 6.0 42 35 30 +1.5 +7 SF·1 275 
MD·456 5·1000 DC·l000 7.0 40 35 30 +2 +7 SF·3 320 
MDS-158 5·1500 DC-1000 6.0 35 25 25 +1 +7 SF·1 273 
..... ,47 , .. ,. .,. '.0 40 15 30 +10 +17 

., 281 .... ,. , ...... DC-1. • .0 31 30 H +5 +10 

., 2tI3 .... , ... '.UIeO _1_ 1.0 40 40 30 0 +7 "" 265 
~7 ---,. • .e 31 10 MIA 0 +7 '" 289 
..... ,4 ~ DC400 1.0 31 20 24 0 +7 8f.1 294 

'CASE STYLE: SF = SURFACE MOUNT; C = CONNECTORIZED; TO = TO·5 OR TO·8 PLUG·IN 
RF = RELAY HEADER; FP = FLATPACK 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
BOLD = NEW PRODUCT 
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RF MIXER SELECTION GUIDE (continued) 
CONVERSION ISOLATION COMPRESSION 

FREQUENCY RANGE LOSS LO-RF LO-IF RF-IF POINT - 1dB LO 
MODEL RF/LO IF (dB) (dB) (dB) (dB) (dBm) DRIVE CASE' PAGE 
NO. (MHz) (MHz) TYP TYP TYP TYP TYP (dBm) STYLE NO. 

TERMINATION INSENSITIVE MIXERS 
MOo161 1·500 DC-500 5.7 35 44 35 +10 +13 FP-2 2n 
MDC-161 1-500 DC-500 5.7 35 44 35 +10 +13 0.7 m 
MOo160 1-1500 1-1000 6.5 28 28 25 +15 +13 RH-3 276 
MD-174 1-2800 1-2000 8.5 32 38 30 +16 +20 FP-3 284 
MOC·174 1-2800 1-2000 6.5 32 38 30 +16 +20 C-9 284 
MO-169 1·3500 5-1500 6.& 30 30 35 +7 +10 FP-2 282 
MOC-169 1-3500 5-1500 6.5 30 30 35 +7 +10 C-7 282 
MOo179 1-4000 5-1500 6.5 40 40 35 +5 +7 FP-2 287 
MDC-171 , ..... 5-1RO •• 1 40 40 31 +1 +7 C-7 287 
Mfl.183 1000«J00 10-2000 7.0 20 25 22 -2 0 FP·19 271 
MOC-183 1 CJCICl«IOO 10-2000 7.0 20 25 22 -2 0 Co2 279 
MD-182 10CJ8..7800 10-2000 8.0 25 20 22 +8 +13 FP-18 278 
MOC-162 1000-7000 10-2000 6.0 25 20 22 +8 +13 C-2 278 
MO-165 500-8000 2-2000 9.0 25 24 24 -2 0 FP-l1 281 
MOC-165 500·8000 2-2000 9.0 25 24 24 -2 0 C-3 281 
MO-164 500·9000 10-2000 6.5 22 27 25 +8 +13 FP-l0 280 
MOC-164 500·9000 10-2000 6.5 22 27 25 +8 +13 C-3 280 

LOW COST "SERIES 400" MIXERS 
IID-48I 0.1·210 DC-2IO 5.0 ... 41 21 +13 +17 RH-e 301 
l100401 0.2-400 DC-4IO •• 0 10 45 30 0 +7 ..... 297 ..,.... 1 ..... DC-4CIO 5.5 15 41 31 -1 +7 RIM 314 
111)..410 0.I-l00 DC-IIO 5.0 10 40 30 -2 +7 """ 304 
MD-413 0.5-500 DC-500 6.0 50 45 35 +9 +17 RH-1 307 
MD-411 0.6-500 DC-500 5.0 50 35 30 -2 +7 RH-1 305 
MOo426 1-500 DC-500 5.5 50 40 35 0 +7 RH-5 312 
MOo455 1-500 DC-500 7.0 50 45 40 +1 +7 SF-3 319 
Il1)..403 2-100 DC-IOO •• 5 10 45 30 +13 +17 ..... 2a8 ....... , 2 ...... DC-IIO •• 0 eo 41 30 +1 +7 ..... 317 ....... I-IGO ocao •• 5 41 45 31 +17 +23 .... , 318 
MD-43I O.5-e18 oc-eoo 5.5 55 45 40 +2 +7 ..... 315 
MD-440 1-1000 DC-1000 5.5 45 40 35 -1 +7 RH-9 316 
MD-400 1-1000 DC-1000 6.5 50 45 25 +2 +7 RH-6 296 
MD-412 1-1000 0.5-500 5.0 40 30 25 -1 +7 RH-1 306 
MD-414 2-1000 DC-1000 6.5 45 35 35 +9 +17 RH-1 308 
MD-404 5-1000 Dc-1000 1.5 ... 45 25 +14 +17 ..... 300 .,..... 5-1000 Dc-1000 7.0 40 31 30 +2 +7 ~ 320 
-.a7 10-1GOO I-IGO 5.5 10 40 31 +1 +7 ..... 313 
MD-4II 5-1_ Dc-12GO 7.5 41 40 21 +13 +17 RH-7 302 
MD-402 5-1250 DC-1250 6.5 45 40 30 +2 +7 RH-6 298 
MD-415 2-2000 0.5-500 7.0 45 35 30 +5 +10 RH-1 309 
MD-425 5-2000 10-600 8.0 45 35 30 +2 +7 RH-5 311 
MD-407 10-3000 10-800 7.5 40 25 25 +5 +10 RH-7 303 
MD-416 10-3000 10-1000 7.5 35 25 20 +10 +17 RH-1 310 

MODULATORS 
INSERTION AMP PHASE CASE' 

FREQUENCY LOSS BALANCE DEVIATION STYLE! 
MODEL RANGE (dB) VSWR (dB) (Deg) DRIVE OUTLINE PAGE 
NO. (MHz) TYP TYP TYP TYP TYPE DRAWING NO. 

PM-101 10.750 2.5 1.1 :1 0.1 0.5 DC T().8.2 321 
PM-102 10.750 2.5 1.1:1 0.1 0.5 ECl T().8.2 321 
Pll-108 10-710 2.5 1.1:1 0.1 0.1 TTL TO+I 321 
PM-104 2000-300O 3.5 1.5:1:1 0.1 1.0 DC FP-2 322 
PM-lOS 20-40 5.0 1.3:1 0.15 2.0 DC FP-6 323 
PM-l06 20-40 5.0 1.3:1 0.15 2.0 ECL FP-6 323 
PM-l08 50-100 5.2 1.2:1 0.25 2.0 DC FP-6 324 
PM-l09 50-100 5.2 1.2:1 0.25 2.0 ECL FP-6 324 
PM-ll0 50-100 5.2 1.2:1 0.25 2.0 TTL FP-6 324 

PHASE DETECTORS 
FREQUENCY SIGNAL 

RANGE IMPEDANCE DRIVE ISOLATION DC DC DC 
MODEL RF/LO L&R X LEVELS L - R OUTPUT OFFSET OUTPUT CASE' PAGE 
NO. (MHz) (Ohms) (Ohms) (dBm) (dB) (mV) (mV) POLARITY STYLE NO. 

PD-l20 5-1000 50 500 +7 30 250 1.0 Negative FP-2 325 
PD-121 3-200 50 500 +7 35 900 1.0 Positive FP-2 326 

' CASE STYLE: SF = SURFACE MOUNT; C = CONNECTORIZED; TO = TO-5 OR TO-a PLUG-IN 
RF = RELAY HEADER; FP = FLATPACK 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
BOLD = NEW PRODUCT 
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DOUBLE BALANCED MIXERS 

INTRODUCTION 
Specifying a double-balanced mixer to provide cost 
effective system performance can only be ac
complished by carefully considering and under
standing how mixers behave in practical system 
environments. This note is intended to provide a 
basic understanding of trade-offs and various 
design approaches. 

MIXER OPERATION 
Diode-type double-balanced mixers belong to the 
general classification of "Resistive Switching" mix
ers wherein an LO input signal is applied that is 
sufficiently large to cause strong conduction of the 
alternate diode pairs (Figure 1) thereby changing 
them from a low to a high resistance state during 
each half of the LO cycle. A virtual ground is, 
therefore, switched or commutated between the 
RF/IF transformer windings at a rate correspon
ding to the LO frequency. Since this switching 
causes a 180 0 phase reversal of the RF to IF port 
transmission during each half of the LO cycle, the 
mixing process is called bi-phase modulation. 

LO RF 

l r 
CLASS I CLASS II TYPE 2 

CLASS II TYPE 1 CLA~ 
Figure 1. Standard Double Balanced Mixer Schematic 

For low frequency operation, these devices typical
ly use ferrite core flux coupled transformers which 
exhibit leakage inductance and stray capacitance 
limiting upper frequency operation to approxi
mately 4 G Hz. For higher frequency operation, 
true transmission line realizations of the trans
former functions (Figure 2) will allow 4 diode mixer 
operation to beyond 18 GHz. The low frequency 
performance is determined by the high pass nature 
of the RF and LO transmission line structure. 
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rh ZoI2 

LO 
0 

IF Zo 

rh 
ZoI2 

Figure 2. Typical 4 Diode Microwave Mixer Schematic 

Overlapping RF-IF or LO-IF frequency coverage is 
very difficult to attain because the IF output en
counters both the RF and LO structures in series 
for the IF signal path. To produce an overlapping 
IF frequency range, a more complex 8 diode mixer 
(Figure 3) was developed. Examination of this 
structure reveals that this time, the LO is switch
ing 2 diode pairs at a time which are in series with 
the RF-IF signal path. By tracing out the RF to IF 
signal connections for each half of the LO input cy
cle, we see that bi-phase modulation is again being 
performed. The IF port can be seen to be an RF 
and LO null. The principle advantage of this design 
is its large RF-IF frequency range overlap, but 
with twice as many diodes it requires 3 dB more 
LO drive. 

Zo = 100Q 

LO 

RF 

Figure 3. Typical 8 Diode Microwave Mixer Schematic 



MIXER CLASSES 
These basic mixer types can be further sub-divided 
into categories by the nature of their mixing 
elements. (Figure 1). 

Class I 
The most common design consists of a pair (or 
more) of the ferrite-core wideband transformers 
with four diodes connected in a "ring" configura
tion. Nominally, these components require about 
+7 dBm LO (Local Oscillator) drive power. 

Class II, Type 1 
This type also uses the ring topology with two 
series-connected diodes in each arm. The eight 
diodes may be similar or different. LO drive levels 
typically range from + 13 to + 17 dBm. 

Class II, Type 2 
These rely on a ring configuration , but feature a 
precision resistor in series with a single diode in 
each arm. These four-diode designs are typically 
driven at + 17 dBm. 

Class III 
These are essentially Class II, type 2 circuits with 
a large capacitor connected in parallel with the 
precision series resistor; and they are driven by an 
LO signal in the +20 to +30 dBm range. 

Class IV - Termination Insensitive Mixers 
This mixer circuit, called TIM, consists of a 
transmission line hybrid network driving two sets 
of diodes (Figure 4). Isolation between each 
hybrid's opposite ports allows the LO to independ
ently control the switching action of alternately 

Figure 4. Termination Insensitive Mixer (TIM) 
Schematic, Class IV 

conducting diode sets. The reverse bias applied to 
the "off' diodes is determined only by available LO 
input power and not by the diode's forward poten
tial as in the conventional "ring" type mixers. An 
internal resistor absorbs mixer generated, even
order LO frequency terms, and improves LO 
VSWR by terminating the hybrid port opposite its 
LO input. These circuit features improve perfor
mance by closely approximating a "square wave" 
LO drive. 

In Classes I-III, the inclusion of additional series 
or parallel combinations of diodes does not alter 
the classification of a given mixer. Such modifica
tions may allow the component to accept a higher 
LO drive level to reduce intermodulation distor
tion. These additional complexities offer little ad
vantage and usually reduce the upper frequency of 
operation. The Class IV, TIM Mixer, is also avail
able in a "high level" +20 to +30 dBm LO drive 
model (MD-174) that offers further advantages 
over the Class II and III types. Microwave TIM's 
have similar advantages with standard + 13 dBm 
and biasable 0 dBm models offered in both connec
tori zed and "drop-in" versions. 

A more detailed discussion which compares vari
ous aspects of mixer performance by mixer type is 
found in Reference 1 or in a brochure entitled 
"Meet Tim", available from the Anzac Sales 
Department. 

FREQUENCY CONVERTERS
GENERAL CONSIDERATIONS 
Double-balanced mixers are most commonly used 
to convert an input RF signal frequency to another 
frequency called the intermediate (IF) frequency. 
The RF signal and a higher level local oscillator 
(LO) signal interact to produce the sum and dif-

SIGNAL 
LEVEL 

(dB) 

SSB ..1 ____ _ 
CONVERSION 

LOSS f- -

100 300400 
LOWER fR fL 

SIDE-
BAND 

700 

UPPER 
SIDE
BAND 

FREQUENCY (MHz) 

Figure 5. Typical Output Spectrum of 
Double Balanced Mixer 
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ference frequencies at the output, as shown in 
Figure 5. When the mixer is being used as an up
converter, the LO + RF frequency output (upper 
sideband) is the frequency of interest. A down
converter uses the LO-RF signal (lower sideband). 
Generally, the two sidebands are of equal ampli
tude, the amplitude being a function of the side
band frequencies and the frequency response of the 
output port. 

Anzac's line of double-balanced mixers have inter
changeable ports. For example, the input signal 
may be inserted at the IF port (commonly called 
the X port) and the output taken at the RF port as 
is generally done in up-converter applications. The 
high level LO signal may be fed into any port, but 
it is generally fed into the LO port because of the 
higher isolation between this port and the remain
ing two ports. 

SPURIOUS SIGNAL GENERATION 
The output spectrum of practical double balanced 
mixers unfortunately contains many frequency 
terms other than FLO ± F RF. Some are produced by 
"Irrevocable Laws of Mother Nature", some by 
mixer design, and others may be caused by reflec
tive terminations at one or more of the mixer's 
ports when interfaced with other system com
ponents. 

Ideal mixers would generate only the desired IF 
output of FLo ± F RF. Practical diode mixers, 
however, internally generate harmonics of their LO 
and RF input signals which mix and cause the har
monic modulation products NF RF ± MF LO in their 
output frequency spectrum. 

Double-balanced mixers have a reasonable (20 to 
30 dB) suppression of internally generated, even
order harmonic modulation products compared to 
a single diode mixer. An NF RF ± MF LO mixing pro
duct will be suppressed if it is caused by an even 
order RF harmonic, an even order LO harmonic, 
and, obviously, even orders of both (if these 
products are being generated within the mixer). 
This cancellation is obtained by the symmetry of 
matched diodes coupled with phase and amplitude 
balanced transformers but depends on frequency. 
The frequency dependence of "even order" suppres
sion implies that only products caused by odd 
orders of RF and LO harmonics will be predictably 
suppressed by most high level mixer designs - a 
fact confirmed by subsequent measurements. 
("Odd order" suppression depends only on LO and 
RF power.) 
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Most mixer manufacturers show N x M product 
data using fixed RF and LO frequencies of about 
50 MHz for a very good reason. As frequency in
creases, even-order harmonic suppression degrades 
drastically because conventional mixers use flux
coupled transformers. The balance of these devices 
becomes 10 to 20 dB worse at higher frequencies 
due to their unavoidable leakage inductance and 
parasitic capacitances. Since single frequency 
specifications can be misleading, swept techniques 
were utilized to measure the various mixer classes 
over a more practical range of 300 to 500 MHz. 

Four classes of mixers were tested with LO drive 
level appropriate to the type of mixer as listed 
below: 

Type 
Class I 
Class II, Type I 
Class II, Type II 
Class IV, TIM 

LO Drive Level 
+10 dBm 
+17 dBm 
+17 dBm 
+10 dBm 

Some spurious products such as 3 RF x 2 LO can 
be reduced by increasing LO drive levels; thus a 
comparison of test results of the four classes of 
mixers will show variation with frequency but not 
necessarily absolute levels achievable with the cir
cuit. For example, a high level TIM mixer circuit 
operating at + 17 dBm LO drive would show near
ly a 14 dB improvement in 3 RF x 2 LO spurious 
performance over the TIM tested at + 10 dBm LO 
drive. 

The four classes of mixers were tested from 300 to 
500 MHz for the following products: 

Product 
2 FRF x FLO 
3 FRF X 2 FLO 
FRFx2FLO 
2 FRF X 2 FLO 

Figure Number 
6A 
6B 
6C 
6D 

The reference level is taken relative to a desired IF 
side-band, and RF input power is indicated on the 
data. Not unexpectedly, the Class I; Class II, Type 
I; and Class II, Type II mixers exhibit widely vary
ing results with frequency due to their transformer 
construction. The Class IV TIM mixer, on the 
other hand, is well-behaved with only 3 to 5 dB 
variation over frequency as well as excellent sup
pression levels. Only in the LO drive sensitive 3 
F RF X 2 FLO case is the performance of the TIM ex
ceeded by the Class II mixers and, as was men
tioned, a + 17 dBm LO drive TIM would match or 
exceed these levels. 
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Figure 6. N x M Harmonic Intermodulation Products 

The preceding data suggests that publicized "spur
charts" are not even useful as a design "guideline" 
and should probably be totally disregarded in 
favor of actual measurements at system operating 
frequencies and power levels. Also, the data 
presented is only for 50 ohms terminations at all 
mixer ports, and reflective terminations will great
ly effect some mixer N x M output products. A 
more detailed explanation of mixer N x M perfor
mance is contained in Reference 3. 

INTERMODULATION DISTORTION 
Study a data sheet for even the best low-distortion 
mixer and you will discover that the third-order 1M 
response specified by the manufacturer is carefully 
qualified by a string of test conditions such as tone 
separation and frequency, LO level, LO frequency, 
and termination impedances. Such specifications 
do not tell the system designer how well the mixer 
will operate over a band of frequencies with the 

realistic source and load mismatches of the other 
components that interface to the mixer. 

For this reason, an investigation of swept 1M per
formance of mixers both in a well matched 50 ohm 
environment and with variable mismatches pre
sented to the ports of the mixer was undertaken. 
An outgrowth of these efforts was the develop
ment of the Class IV, or TIM, mixer. While con
ventional Class I mixers may have 10 dB or more 
variation in IMR (Intermodulation Distortion 
Ratio) even over the range of 100 to 500 MHz, the 
TIM mixer has only 1 or 2 dB variation. The 
presence of a 3:1 IF port load mismatch can in
crease the IMR variation over frequency in a Class 
I mixer to 20 dB or more, while the TIM normally 
exhibits only a 3 dB degradation making it a very 
"predictable" mixer for 1M performance. A more 
detailed explanation of mixer 1M performance and 
swept frequency mixer IMR measurements for all 
mixer types can be found in the references or the 
"Meet TIM" brochure. 
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Figure 7. Conversion Loss Variation Due to RF Source Match 

CONVERSION LOSS CAN VARY 
Manufacturers always specify converison loss in 
an ideal 50 or 75 ohm system for a very good 
reason; it varies greatly with port mismatches. 
Amplitude ripple, much larger than one would ex
pect from a simple VSWR problem, can appear 
over the frequency range. During mismatch calcu
lations, designers often fail to use the worst-case 
equivalent which must be determined by multiply
ing the source VSWR by the mixer VSWR. A mix
er VSWR of 2:1, a source VSWR of 2:1, and a 
source/mixer electrical separation of one-quarter 
wavelength or more can produce a 4:1 system 
VSWR and about 1.95 dB conversion loss varia
tion or ripple if the frequency band is an octave or 
more. In narrow-band systems, properly designed 
reflective terminations can actually decrease a 
mixer's conversion loss compared to matched 
conditions. 

Figure 7a shows a Class I mixer's relative conver
sion loss from 100 to 600 MHz at a -10 dBm RF 
input. The LO and IF ports are terminated at 50 
ohms. The RF source return loss is varied from 
30 dB (a nearly perfect 50 ohm impedance) to a 
value of 12 dB and 6 dB. By assuming a mixer RF 
input VSWR of 2:1 and multiplying the VSWR's, 
the 12 dB source termination should produce 
about 1.5 dB; and the 6 dB case should cause near
ly 3 dB conversion loss ripple. The actual mixer 
performed a little better than theory predicts, par
ticularly at lower frequencies probably, due to the 
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Class I mixer VSWR measuring closer to 1.5:1 
then the assumed 2:1 value. 

Class II and III mixers showed essentially the 
same conversion loss changes as RF source match 
was varied. The Class IV, TIM, Mixer's relative 
conversion loss is measured with the LO drive level 
at + 10 dBm (Figure 7b). The 12 dB RF source ter
mination causes about 0.4 dB ripple, and the 6 dB 
case has under 1 dB variation for most of the fre
quency range. Since this performance approxi
mates a 1.0:1 mixer VSWR for the 12 dB ripple 
and betters the theoretical 1.25 dB ripple possible 
in the 6 dB source example, some other things 
must be happening. 

MIXER INTERFACING EFFECTS 
To achieve reproducible system performance, par
ticularly using conventional mixers, designers 
should consider how reflective terminations may 
affect mixer performance. All mixer source and 
load terminations can modify mixer operation, but 
mismatches at certain ports affect some mixer per
formance greatly, others only slightly. The tabula
tion (Figure 8) shows the relative effects of broad
band source and load mismatches upon various 
mixer parameters for both conventional and Class 
IV, TIM, Mixers. Obviously, system interfacing 
circuit aids are required to varying degrees for all 
mixer types. Some solutions to common system 
problems now follow. 



MIXER INTERFACE CIRCUITS 
The IF output port of a double-balanced mixer is 
most sensitive to reflective terminations. In most 
applications, only one sideband, either (FLO + F RF) 

or (FLO - F RF) is desired, but many mixers produce 
both with equal conversion efficiency, especially in 
the up-converter case. Additionally, all mixers 
have a very large (3F LO ± F RF) output (-13 dBc). 

LO Source RF Source IF Load 
Parameter Cony. Tim Cony. Tim Cony. Tim 
Cony. Loss S S L S M S 
Harmonic (N x M) S S M S L M 
Intermodulation 
3rd Order IMD S S M S L S 
RF Port VSWR S S N/A N/A L L 
IF PortVSWR S S L L N/A N/A 

S = Small M = Moderate L = Large 

Figure 8. Variation Vs. Port Mismatch 

These four frequency terms FLO - F RF, FLO + F RF, 

3FLO - F RF, and 3FLO + F RF exit the mixer's IF port 
(Figure 9a). The non-broadband IF load terminates 
only one of these frequency terms ideally, while the 
others are reflected back into the mixers IF port 
where they then remix with the local oscillator. 
This condition greatly affects the mixer param
eters of N x M harmonic modulation products, 3rd 
order IMD and conversion loss. A "Di-plexer" type 

.. 

Figure 9a. 

Figure 9b. 

filter network is required to achieve non-reflective 
broadband mixer terminations while still preserv
ing frequency selectivity. When the system fre
quency plan allows, such as in a down-converter, a 
3rd order high-pass/low-pass configuration (Figure 
9b) can be used. The desired FLO - F RF can be well 
matched by the next stage interface component, 
and since FLO + F RF and 3F LO ± F RF typically fall 
above the high-pass filter cut-off, they are well ter
minated by the additional 50 ohm load. When a 
bandpass function is required, the circuit (Figure 
9c) can be used. Only the desired frequency term is 
passed by the series resonant circuit since it 
becomes a high impedance below and above F o. 

The parallel L-C circuit exhibits a high impedance 
at resonance and becomes a low impedance above 
and below F 0, therefore doubly terminating the 
mixer and interface component at unwanted fre
quencies. Narrow bandwidths are difficult to at
tain using this circuit because of the extremely 
high element Q's required for the anti-resonant 
section. 

Another effective but more complex filtering 
technique, particularly useful for up-converters, 
consists of two reflection coefficient matched 
filters interconnected between a pair of 90° 
hybrids (Figure 9d). Very narrowband filtering is 
possible using helical resonators or transmission 
line filters in this configuration . 

Figure 9c. 

Figure 9d. 

Figure 9. IF Matching Circuits Improve Mixer Performance 
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Broadband matching may also be required at the 
mixer's RF and LO ports. Even order NF RF x MF LO 

harmonics are suppressed in a mixer's IF output 
spectrum, therefore, they must exit at another 
mixer port. The output spectrum at each of an 
"ideal" mixer's 3 ports (Figure 10) reveals that 1M 
products containing odd order RF and even order 
LO harmonics appear at the R or low level port 
while products having even order RF and odd 
order LO harmonics exit at the high level or LO 
mixer port. Odd order RF and LO harmonic mixing 
products appear at the IF port, even order pro
ducts only are suppressed. Broadband LO port 
matching is often required particularly if the 
system LO has a very high harmonic content, or is 
a poor source impedance for mixer generated har
monics exiting the mixer's LO port. These multiple 
reflections can inhibit the mixing process causing 
an increase in 3rd order IMD and N x M harmonic 
modulation products. 

These circuits and techniques are only intended to 
illustrate design philosophies that allow a mixer to 
be non-reflectively terminated while directly inter
faced to a frequency selective network. Class IV 
TIM Mixers are generally the best choice, as they 

Figure 10. Harmonic Output of a Double 
Balanced Mixer 

are less susceptible to non-ideal terminations than 
other mixer classes. 

ELECTROMECHANICAL EFFECTS 
Improper physical interfacing will also create 
reflective mixer terminations, causing changes in 
conversion loss, N x M harmonic suppression and 
3rd order IMD. Inadequate case grounding and 
long signal lead lengths are the common offenders. 

MIXER TERMINOLOGY 

Conversion Loss (SSB) 
The ratio of RF input power to the IF output 
power of one sideband. (either FLO - F RF or FLO + 
F RF). 

Noise Figure (SSB) 
The ratio of the signal to noise ratio at the mixer 
input divided by the signal to noise ratio of one 
mixer sideband. 

Isolation 
The amount an input signal is attenuated when 
measured at another mixer port. 

1 dB Compression Point 
The RF input power that causes a one dB increase 
above a mixer's small signal (-15 dBm) conversion 
loss. 

1 dB Desensitization Level 
The RF input level of an interfering signal that 
causes a mixer's small signal (-15 dBm) conver
sion loss to increase by one dB. 
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Harmonic Intermodulation Products 
Mixer output signals other than the desired FLO ± 
F RF, which are harmonically related to either or 
both of the input signals. (Also termed NRF + M LO, 
N x M or "Spurs"). 

Two-Tone Intermodulation Products 
Undesired mixer output products caused by the 
simultaneous presence of two RF input signals 
(3rd order 1M consists of [(2F RF1 ± F RFl ) ± (FLO)] 
and [(F RFl ± 2F Rnl ± (FLO)]. 

D.C. Polarity 
The mixer IF output voltage sense, either positive 
or negative when in phase LO and RF signals are 
applied. 

D.C. Offset 
The IF output voltage measured with only the LO 
operating and the RF port terminated in 50 ohms. 



PHASE DETECTORS 
Application of two identical-frequency, constant
amplitude signals to a mixer's RF and LO ports, 
results in a D.C. IF output that is proportional to 
their phase difference. The LO input causes cur
rents to flow through diode pair Dl, D2 during one 
half of the LO cycle and through diode pair D3, D4 
during the other half cycle (Figure 11). The LO 
voltage at nodes B or C is approximately zero 
because of diode and transformer balance. Since 
the diode pairs Dl, D2, and D3, D4 are in alternate 
conduction states, the RF transformers secondary 
terminals B or C are alternately commutated to a 
virtual ground at a rate equal to the LO input fre
quency. When an RF input signal is applied, the in
stantaneous IF output voltage depends upon the 
instantaneous level and polarity at the RF 
transformer secondary and whether terminal B or 
C is switched to ground by the LO at that moment. 
The IF output contains both FLO + FRF and FLO -

F RF and when FLO and F RF are identical frequencies 
FLO - F RF is zero Hz or a D.C. output proportional 
to their phase difference. The sum frequency FLO + 
F RF may be filtered if it falls within the mixer's IF 
port response. Recommended input levels for this 
application are nominal specified as a LO drive for 
one signal and an input at or below the 1 dB com
pression point for the other. Thr :::.C. IF port TIM 
Mixer (MD-161) and conventional model MD-125 
are good mixer choices, having a 1 dB compression 
point very close to their LO drive levels. 

OTHER MIXER APPLICATIONS 
Double-balanced mixers can be combined with 
other signal processing components to realize func
tions such as Single Sideband Modulators, Image Re
jection Mixers, and QPSK modulators/demodulators. 
The article on pages 8 to 16 discusses our 
capabilities in integrated sub-assemblies. 

Figure 11. Double Balanced Mixer Operates 
as Biphase Modulator 

CONCLUSION 
Correct selection of a double balanced mixer to fit 
the application can greatly improve system perfor
mance. Once a proper selection is made, careful 
installation and matching can further improve per
formance. Utilizing the Class IV, TIM Mixer will, 
in many cases, provide improved system perfor
mance and often significant improvement under 
mismatch environments. Regardless of which mix
er is used, understanding mixer operation and 
tradeoffs can save system designers from maj or 
performance problems. 
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BIPHASE AND QUADRIPHASE DIGITAL MODULATORS 

INTRODUCTION 
Anzac has recently developed a line of miniature, 
hybrid circuit, digital modulators. These 
modulators include biphase and quadriphase units 
with integral EeL series 10,000 digital drivers to 
facilitate their use with data systems, as well as 
similar models without drivers. They provide the 
basic building blocks for bridging the boundary 
between the quantized video world of the data user 
or digital designer and the RF oriented discipline 
of the communicator or communications system 
designer. The modulators will accept a digital data 
stream and an RF carrier input and produce a 
phase modulated output. The properties of the out
put signal are dependent upon those of the inputs, 
and the only variable source will be the data 
waveform. 

DESCRIPTION 
Biphase Modulators 
Biphase Modulators utilize a circuit similar to that 
of doubly balanced mixers as the basic modulating 
device as shown in Figure 1. A carrier signal in
jected at the RF input will appear at the RF output 
reduced slightly in amplitude due to inherent diode 
and transformer losses and in one of two possible 
phase states with the modulating signal and the 
carrier suppressed. In the 0 ° phase state, control 
current is supplied to the diode ring to turn on a 
pair of diodes (either D1/D4 or D2/D3) which 
directly connect the input and output trans
formers. In the 180 ° phase state, current of op
posite polarity switches on the other pair of diodes 
causing a 180° phase inversion relative to the 0° 
state. If the modulating bit rate is near the carrier 
frequency, a waveform of the sort shown in Figure 
1 might be obtained. This waveform can be inter
preted as a biphase signal or as a double sideband 
suppressed carrier modulation since in this case 
they are equivalent. 

Quadriphase Modulators 
The basic modulating elements in a quadriphase or 
QPSK modulator are a pair of matched biphase 
modulators similar to those previously described. 
The carrier signal applied to the RF input first 
passes through a quadrature hybrid. The two re
sulting carrier signals, now having a 90 ° phase 
relation, then pass through the matched pair of 
biphase modulators, and finally the resulting 
signals are added vectorially in an output power 
combiner as shown in Figure 2. In this case, two 
control bits at a time are used, each controlling the 
phase of one of the orthogonal components of the 
output signal. It is assumed that any serial to 
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~DULATED 
~TPUT 

Figure 1. Biphase Modulator 

parallel conversion required to generate the 
simultaneous modulating bits will be performed 
with external logic. 

Four phase states are possible with this configura
tion. The reference or 0 ° state occurs when both 
biphase modulators are in the straight through or 
0° state. In this case, the two signals from the 
quadrature hybrid at 0 ° and -90° relative phase 
appear un shifted at the output power combiner 
and add vectorially to give a resultant insertion 
phase shift of -45 °. The other three states occur 
when the biphase modulators are in the 0 ° and 
180° states, 180° and 180 ° states, and 180 ° and 0° 
states, giving respective insertion phase shifts of 
+45 °, -135 ° and +135 °. 

RF CARRIER 

QUADRIPHASE 

OUTPUT 

DATA BIPHASE 
MODULATORS 

Figure 2. Quadriphase Modulator 



The circuit element that generally limits the usable 
range of carrier frequency in a QPSK modulator is 
the quadrature hybrid. Anzac models utilize a 
patented, compact, octive bandwidth circuit and 
thus can be used over a full octave range. 

Function as Digital Modulators 
Both biphase and QPSK modulators transform a 
stream of digital "I" and "0" bits into phase shift 
keyed modulation on an RF carrier. While the RF 
parameters of a biphase or QPSK modulator can be 
determined by static measurements, it is impor
tant to consider the actual operation with digital 
signals applied. The bit pattern of the data 
waveform will tend to be random with the excep
tion of any overhead bits used for framing or 
synchronization. 

Figure 3 shows the envelope of the baseband spec
trum and the output from the phase modulators. 
As indicated, the quadriphase modulators will pro
duce the same spectrum as the biphase unit with 
the appropriate 2 to 1 scale change for frequency. 
The width of the main lobe envelope of the 
((sin X)/X)2 distribution is determined by the bit 
rate of the modulating sequence and the line spac
ing under the envelope is determined by the repeti
tion rate of the sequence. 

PHASE MODULATOR + CARRIER .d OU!PUT 

DATA SEQUENCE ~ BIPHASE 
~ SPECTRUM 

I I QUADRIPHASE ENVELOPE 

\ 1 ENVELOPE 
/ 

\ ' SPECTRUM I 
J=fcj " ...... 

~ ~\ 
~ ffc+fd 

fd 
PSEUDO RANDOM MODULATOR OUTPUT SPECTRA 

DATA SPECTRUM 

Figure 3. Data and Modulator Spectra 

Most of the energy in the spectra is contained in 
the main lobe, only about 10% is contained in the 
sidelobes; and the spectral bandwidth is directly 
dependent upon the data bit rate. 

The data rate often is an indication of the type of 
logic which will be supplying the modulating 
signal and the type of driver used in the modulator. 

The two major types of drivers used are TTL and 
ECL. The TTL logic employing Schottky type 
elements will function at bit rates up to near 
100 mbps, while emitter coupled logic can extend 
operation into the 500 mbps region. Anzac 
modulators are available with or without integral 
ECL series 10,000 drivers. 

Spurious Spectrum Components 
The previous section has described the general 
character of the input data stream and the re
sulting spectra observable at the modulator out
put. The data user or digital designer is often less 
interested in the spectra shown in Figure 3 than in 
the measurement of the quality of the recovered 
data sequence at the demodulator output. How
ever, there are spectral properties which may 
affect system operation which are not readily de
duced by studying the recovered data stream. A 
modulator output spectrum contains a variety of 
spurious signals which might be treated by a 
demodulating system as interference. The compo
nent most often specified is the suppressed carrier. 
The carrier component is in band and can be re
duced by improving modulator balance. Levels of 
30 dB or more carrier suppression are commonly 
achieved in well designed biphase and QPSK 
modulators. 

Insertion Loss 
Insertion loss of a biphase or QPSK modulator is 
measured statically in either of the possible phase 
states and represents the worst case loss for any 
state. 

Biphase modulators theoretically would have no 
loss when measured in this manner. However, 
finite losses do occur because of transformer and 
diode dissipation. Typical losses of 3-3.5 dB are to 
be expected. QPSK modulators have a theoretical 
insertion loss of 3 dB due to the quadrature phase 
relation of the two signals fed to the output power 
combiner. Additional dissipative losses in the 
biphase modulator, quadrature hybrid and power 
combiner increase this loss. Typical losses of 
5.5-6.5 dB are to be expected. 

VSWR 
VSWR is a measure of the impedance mismatch at 
the RF input and output ports of the modulator. It 
is of importance because the presence of imperfect 
source and load impedances in real system applica
tion combined with mismatches at the input and 
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output of the modulator may introduce phase er
rors due to multiple reflections. For this reason, 
the VSWR of modulators should be tightly con
trolled with typical results being 1.3:1. 

Amplitude Balance 
Amplitude balance is a measure of the variation in 
insertion loss between the possible phase states of 
the modulator. For biphase modulators, it is simp
ly the variation in insertion loss between the 0° 
and 180° states, while for QPSK modulators it is a 
measure of the worst case variation between any of 
the four possible states. 

Phase Deviation 
Phase deviation is a measure of the offset from the 
desired carrier relative phase shift in any of the 
possible phase states. It is measured with respect 
to a reference or 0° phase state. 

Carrier Suppression 
Carrier suppression is the difference in level in dB 
between the modulation sidebands and the sup
pressed carrier. It is dependent upon symmetry in 
both the modulator circuitry and in the mod
ulating waveform. Carrier suppression is typically 
35 dB or greater in well designed biphase and 
QPSK modulators. 

Logic Interface for Anzac Modulators 
All Anzac biphase and QPSK modulators are 
available in two versions: with and without in
tegral ECL series 10,000 drivers. The modulators 
containing ECL drivers simplify the designers 
task by standardizing the logic interface while still 
allowing the high data rates typical of ECL logic. 
The interface to the control ports of these devices 
should follow standard ECL practices with the 
control voltages being -0.9 V typically for a high 
state and -1. 7 5 typically for a low state. (See 
Figure 4). 

The modulators without integral drivers require an 
external driver capable of delivering + 10 and 
-10 rnA. Care should be taken in design of the ex
ternal driver to maintain symmetry of the positive 
and negative half cycles of the driving waveform 
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Figure 4. Typical ECL & Transfer Characteristic 

and RF interfacing practices appropriate to the 
data rate should be used in connecting the driver to 
the modulator. 

CONCLUSION 
Phase modulators provide the designer with a com
pact component capable of providing complex 
waveform modulations needed for today's systems. 
Anzac's products bridge the Digital-RF boundary 
to allow engineers from both fields to utilize these 
devices. Specific or customized versions of both 
biphase and quadriphase modulators are available 
from Anzac. Our Applications Engineers are ready 
to assist the designer in adapting Anzac's 
capabilities to the specific system requirements. 



MODELS 
MAC-SO/51 

TO-5 DOUBLE-BALANCED MIXERS 
MAC-50 0.2 - 200 MHz MAC-51 5-500 MHz 

Convenient Microstrip or Stripline Mounting 
Low Conversion Loss - 6 dB (MAC-50) 
7 dB (MAC-51) 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 

MODEL MAC·50 MAC· 51 
Frequency Range 

RF, LO Ports 0.2-200 5-500 MHz 
IF Port DC-200 DC-500 MHz 

Conversion Loss 6.0 7.0 dB Max 
Isolation 

LO to RF (0.2-50 MHz) 35 35 dB Min 
(50-200 MHz) 25 25 dB Min 

LO to IF (0.2-50 MHz) 35 35 dB Min 
(50-200 MHz) 25 25 dB Min 

RF to IF (0.2 MHz) 25 20 dB Min 
(50-200 MHz) 20 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input* * 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated Linearly to 85 °C @ 3.2 mW/ oC 

50mAMax 
Negative 

~ 1 ~ 3 mV Typ 

1 dB Compression + 1 +2 dBm Typ 
1 dB Desensitization - 3 - 1 .5 dBm Typ 

SSB Noise Figure 
Package Type 

Environmental 

Within 1 dB of Conversion Loss Max 

(TO-5-2) 
(See page 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration LO; P1 , IF; P2 , RF; P3 , 
P4 and case ground . 

• All specifications apply when operated al + 7 dBm available LO power with 50 ohm source 
and load Impedance 
•• Measured al 100 MHz 

Ordering Information 

Model No. 
MAC-50 
MAC-51 

Delivery IS from stock 

Part No. 
9109 
9549 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$40 
$40 

Typical Performance 
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MODEL MHF-3 PLUG-IN DOUBLE- BALANCED 
MIXER 5-500 MHz 

5 MHz to 500 MHz Coverage 
High Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 5-500 MHz 
IF Port DC-500 MHz 

Conversion Loss (5-150 MHz) 7.0 dB Max 
(150-500) 9.0 dB Max 

Isolation LO to RF (5-150 MHz) 40 dB Min 
(150-500 MHz) 35 dB Min 

LOto IF (5-150 MHz) 35 dB Min 
(150-500 MHz) 25 dB Min 

RF to IF (5-150 MHz) 30 dB Min 
(150-500 MHz) 25 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

I F Port Current 
DC Polarity 
DC Offset 
RF Input"" 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 30 MHz 
and 35 MHz IF) 

50 Ohms Nominal 

400 mW Max @ 25°C 
Derated to 85 °C @ 3.2 mW/oC 

50mAMax 
Positive 

~ 1 mVTyp 

+4.5 dBm Typ 
+2 dBm Typ 
Within 1 dBof 

Conversion Loss Max 

(200 MHz) ~46 dB 
Package Type Relay Header (RH-2) 

(See page 473 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration RF; P1, IF; P2, LO; P3. 

Case and all others are ground . 

. All spec,f,cal,ons apply when operaled al + 7 dBm available LO power Wllh 50 ohm source 
and load Impedance 
•• Measured al 200 MHl 

Ordering Information 

Model No. Part No. Connectors 
MHF-3 9299 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$62 

Typical Performance 

iii 
~ 6 

'" '" g 5 

4 

CONVERSION LOSS 

-
LO • + 7dBm 
RF • - 5dBm-
IF "" 5 MHz 

5 10 50 100 200 300 400 500 

ISOLATION LO-RF 

f~11 H l"rE 
5 10 50 100 200 300 400 500 

ISOLATION LO·IF 

nl 
20 

5 10 50 100 200 300 400 

ISOLATION RF·IF 

fl 
20 

5 
1 ±f Il11 

10 50 100 200 300 400 500 

FREQUENCY MHz 

iii CONVERSION VS LO POWER 
:!!. 10 

'" 9 8 
z o 
iii 
II: 6 
w 
> z 
8 4 _

5 

.~ 
""'-

L~ _ 200 MH. I 
RF _ 140MHz@ - 10dBm-

~ 
II -eo MHz 

I 

I 1 
+5 + 10 +15 

LO POWER INPUT (dBm) 

ANZAC ___ ----'~ake the Connection ... Adams !iRussell 
80 Cambridge Street, Burlington, MA 01803 Fa. (617) 273-1921 COMPONENTS GROUP 

For Technical Information , Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 

247 



MODEL MLF-3 PLUG-IN DOUBLE- BALANCED 
MIXER 0.2 - 200 MHz 

200 kHz to 200 MHz Coverage 
High Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 0.2-200 MHz 
IF Port DC-200 MHz 

Conversion Loss (0.2-50 MHz) 6.0 dB Max 
(50-200) 7.5 dB Max 

Isolation LO to RF (0.2-50 MHz) 35 d B Min 
(50-200 MHz) 30 d B Min 

LO to IF (0.2-50 MHz) 35 d B Min 
(50-200 MHz) 25 d B Min 

RF to IF (0.2-50 MHz) 25 d B Min 
(50-200 MHz) 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

I F Port Current 
DC Polarity 
DC Offset 
RF Input ·· 

1 d B Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 30 MHz 
and 35 MHz IF) 

50 Ohms Nominal 

400 mW Max@ 25°C 
Derated to 85°C@3.2mW/oC 

50mA Max 
Positive 

~ 1 mVTyp 

+4.5 dBm Typ 
+2 dBm Typ 
Within 1 dB of 

Conversion Loss Max 

(100 MHz) ~ 46 dB 

Package Type Relay Header (RH-2) 
(See page 473 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P1, IF; P2, LO; P3. 
Case and all other pins are ground . 

. All specifications appty when operated at + 7 dBm avallabte LO power with 50 ohm source 
and toad Impedance 
• . Measured at 100 MHz 

Ordering Information 

Model No. Part No. Connectors 
MLF-3 9289 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$62 

Typical Performance 
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MODEL MLLF-3 PLUG-IN DOUBLE- BALANCED 
MIXER 20 kHz-65 MHz 

20 kHz to 65 M Hz Coverage 
High Isolation 

Guaranteed Specifications * 
(From - 5S0C to + OSOC) 

Frequency Range RF, LO Ports 0.02-65 MHz 
IF Port DC-65 MHz 

Conversion Loss (0.02-65 MHz) 6.5 dB Max 
Isolation LO to RF (0.2-1 MHz) 45 dB Min 

(1-65 MHz) 40 dB Min 
LOto IF (0.02-1 MHz) 45 dB Min 

(1 -65 MHz) 35 dB Min 
RF to IF (0.01-1 MHz) 40 dB Min 

(1-65 MHz) 25 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input" 

50 Ohms Nominal 

400 mW Max @ 25°C 
Derated to 85 °C @ 3.2 mW/oC 

50mAMax 
Positive 

~ 2mVTyp 

1 dB Compression , RF = 30 MHz +4.5 dBm Typ 
+2 dBm Typ 1 dB Desensitization , RF = 30 MHz 

SSB Noise Figure 

Typical Two· Tone 1M 
Ratio (with - 10 dBm 
input, each input, 30 MHz 
and 35 MHz IF) 

Within 1 dB of 
Conversion Loss Max 

(50 MHz) ~ 49 dB 

Package Type Relay Header (RH-2) 
(See page 473 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P1 , IF; P2 , LO ; P3. 
Case and all other pins are ground . 

• All speclflcallons apply when operated al + 7 dBm available LO power with 50 ohm source 
and load Impedance 
•• MeasUied al 30 MHz 

Ordering Information 

Model No. Part No. Connectors 
MLLF-3 9529 

Delivery 1$ from stock 

Unit Price 
(5-9 Units) 

$62 

Typical Performance 
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MODEL MD-100 DOUBLE-BALANCED MIXER 
1-400 MHz 

I 

Low Cost, High Level 
+ 17 dBm Typical Intercept Point 
6 dB Typical Conversion Loss 
+ 7 dBm Typical Compression Point 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 1-400 MHz 
IF Port DC-400 MHz 

Conversion Loss 3-300 MHz 7 dB Max 
1-400 MHz 8 dB Max 

Isolation LO to RF (1-300 MHz) 32 dB Min 
(300-400 MHz) 28 dB Min 

LOto IF (1-300 MHz) 30 dB Min 
(300-400 MHz) 25 dB Min 

RF to IF (1-150 MHz) 25 dB Min 
(150-400 MHz) 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M Ratio 

50 Ohms Nominal 

300 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

+ 7 dBm TYPical 
+ 5 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

~ 55dBMin 
(with -10 dBm input, each input) 
Package Type 

Environmental 

Relay Header (RH-3) 
(See page 473 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requi rements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P1 , LO; P8, IF; P2 & P6** 
Case and all other pins are ground. 

. All specifiCatiOnS apply when operated al +- 13 dBm available LO power with 50 ohm source 
and load Impedance 

"P2 & P6 are connected together externally to make an IF Port 

Ordering Information 

Model No. Part No. Connectors 
MD-100 8309 Pin 

Delivery IS lrom stock 

Unit Price 
(5-9 Units) 

$25 

Typical Performance 
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MODEL MD-101 DOUBLE-BALANCED MIXER 
0.5-350 MHz 

Low Cost, Medium Level 
+ 15 dBm Typical Intercept Point 
6 dB Typical Conversion Loss 
+ 5 dBm Typical Compression Point 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 

Frequency Range RF , LO Ports 
IF Port 

Conversion Loss 2-300 MHz 
0.5-350 MHz 

Isolation LO to RF (0.5-100 MHz) 
(100-350 MHz) 

LO to IF (0.5-100 MHz) 
(100-350 MHz) 

RFto IF (0.5-100 MHz) 
(100-350 MHz) 

Operating Characteristics 

0.5-350 MHz 
DC-350 MHz 

7 dB Max 
8 dB Max 

35 dB Min 
28 dB Min 

32 dB Min 
25 dB Min 
25 dB Min 
18 dB Min 

Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M Ratio 

300 mW Max @ 25 °C 
Derated to 85°C @ 3.2 mW/oC 

+ 5 dBm Typical 
+ 3 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

;;.50dBMin 
(with - 10 dBm input, each input) 
Package Type 

Environmental 

Relay Header (RH-3) 
(See page 473 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P1 , LO; P8, IF; P2 & P6** 
Case and all other pins are ground. 

• All specifications apply when operated at + 10 dBm available LO power with 50 ohm source 
and load Impedance 

"P2 & P6 are connected together externally to make an IF Port 

Ordering Information 

Model No. Part No. Connectors 
MD-101 8329 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$25 

Typical Performance 
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MODELS 
MD-108/143/146 

DOUBLE-BALANCED MIXERS 
5-500 MHz 

Low Cost 
7 dB Typical Conversion Loss 
Available in Three Models 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 5-500 MHz 
IF Port DC-500 MHz 

Conversion Loss 5-150 MHz 7.0 dB Max 
150-500 MHz 9.0 dB Max 

Isolation LO to RF (5-150 MHz) 40 dB Min 
(150-500 MHz) 35 dB Min 

LOto lF (5-150 MHz) 35 dB Min 
(150-500 MHz) 25 dB Min 

RF to IF (5-150 MHz) 25 dB Min 
(150-500 MHz) 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 

50 Ohms Nominal 

400 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 

DC Polarity Negative (positive If LO Input at pin 5) 

DC Offset 
RF Input 

1 dB Compression 
1 dB DesenSitization 

~ 1 mV Typical 

+ 2.5 dBm TYPical 
o dBm Typical 

SSB Noise Fi ure Within 1 dB of Conversion Loss Max 

Typical Two-Tone 1M Ratio 
(with - 10 dBm input, each 
in ut 25 MHz and 35 MHz IF 

1 00-350 MHz ~ 55dB 
350-500 M Hz ~ 40 dB 

Package Type MD-108/-146 Relay Header (RH-3) 
MD-143 Connectorized (C-9) 

(See page 473 and 482 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration 
(MD-108) LO; P1 & P5, RF; P8, IF; P3 & P7*"" 

(MD-146) LO; P1 & P5, RF; P8 & P4, IF; P3 & P7*"" 

All speclflcallons apply when operaled al +7 dBm available LO power wllh 50 ohm source and 
load Impedance 
•• No Internal connection 
•• 'P3 and P7 are connecled logelher 10 make IF port 

Ordering Information 

Model No. Part No. Connectors 
MD-108 
MD-143 
MD-146 

Delivery IS from siock 

9729 
8331 
9749 

Pin 
BNC 
Pin 

Unit Price 
(5-9 Units) 

$14 
40 
14 

Typical Performance 
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MODEL MD-109 PLUG-IN DOUBLE- BALANCED 
MIXER 200 kHz-200 MHz 

Three Decade Coverage 
All Internal Connections Accessible 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 0.2-200 MHz 
IF Port DC-200 MHz 

Conversion Loss 0.2-50 MHz 6.0 dB Max 
50-200 MHz 7.5 dB Max 

Isolation LO to RF (0.2-50 MHz) 35 dB Min 
(50-200 MHz) 30 dB Min 

LO to IF (0.2-50 MHz) 35 dB Min 
(50-200 MHz) 25 dB Min 

RF to IF (0.2-50 MHz) 25 dB Min 
(50-200 MHz) 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

X Port Current 
DC Polarity 

DC Offset 

RF Inputt 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
25 MHz and 35 MHz IF) 

50 Ohms Nominal 

400 mW Max @ 25°C 
Derated linearly to 85 °C @ 

3.2 mW/oC 
50 mA Max 

Negative 
(When connected as indicated 

under Mech. Data) 
~ 3 mV Typical 

+ 2 dBm Typical 
o dBm Typical 

Within 1 dB of Conversion 
Loss Max 

100-200 M Hz~50 dB 
200-300 M Hz~36 dB 

Package Type Relay Header (RH-3) 
(See page 473 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P8, LO; P1 & P5, IF; P3 & pr' 
All other pins are ground.··· 

• All specifications apply when operated at + 7 dBm available LO power with 50 ohm source and 
load Impedance 

• • P3 & P7 connected together externally to make IF Port. 
• •• No Internal case connections 
tMeasured at tOO MHz 

Ordering Information 

Model No. Part No. Connectors 
MD-109 9579 Pin 

Delivery IS from slock 

Unit Price 
(5-9 Units) 

$25 

Typical Performance 
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MODEL MD-l1 0 DOUBLE-BALANCED MIXER 
10-1000 MHz 

Low Cost 
7 dB Typical Conversion Loss 
High Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 10-1000 MHz 
IF Port DC-1000MHz 

Conversion Loss 10-50 MHz 8.0 dB Max 
50-800 MHz 7.5 dB Max 
800-1000 MHz 9.0 dB Max 

Isolation LO to RF (10-100 MHz) 45 dB Min 
(100-400 MHz) 40 dB Min 
(400-800 MHz) 30 dB Min 
(800-1000 MHz) 25 dB Min 

LOto IF (10-100 MHz) 40 dB Min 
(100-400 MHz) 27 dB Min 
(400-800 MHz) 25 dB Min 
(800-1000 MHz) 20 dB Min 

RFto IF (10-100 MHz) 30 dB Min 
(100-400 MHz) 20 dB Min 
(400-800 MHz) 15 dB Min 
(800-1000 MHz) 12 dB Min 

Operati ng Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

50 Ohms Nominal 

300 mW Max @ 25°C 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 
Negative 

~ 1 mV Typical 

1 dB Compression 0 dBm Typ 
1 dB Desensitization - 2.0 dBm Typ 

SSB Noise Figure Within 1 dB of Conversion Loss 

Typical Two-Tone 1M Ratio 200 MHz~55dB 
(with - 10 dBm input, each 600 MHz ~40 dB 
input, 50 MHz and 60 MHz IF) 
Package Type 

Environmental 

Relay Header (RH-3) 
(See page 473 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P8, LO; P1, IF; P3 & P7* * . 

Case and all other pins are ground . 
. All specilicalions apply when operaled al + 7 dBm available LO power wllh 50 ohm source 
and load Impedance 

. . P3 & P7 are connecled logelher exlernally 10 make and IF Pori 

Ordering Information 

Model No_ Part No. Connectors 
MD-110 6429 Pin 

Delivery IS from slock 

Unit Price 
(5-9 Units) 

$18 

Typical Performance 
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MODEL 
MD-113/141 

HIGH PERFORMANCE DOUBLE· 
BALANCED MIXERS 5-1000 MHz 

7 dB Typical Conversion Loss 
Low Cost Flatpack (MD-113) 
Connectorized Package (MD-141) 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 
Conversion Loss 5-50 MHz 

50-500 MHz 
500-1000 MHz 

5-1000 MHz 
DC-1000MHz 

7.5 dB Max 
7.5 dB Max 
8.0 dB Max 

Isolation LO to RF (5-50 MHz) 
(50-500 MHz) 
(500-1000 MHz) 

35 dB Min 
30 dB Min 
25 dB Min 

Typical Performance 

LO to IF (5-50 MHz) 
(50-500 MHz) 
(500-1000 MHz) 

RF to IF (5-50 MHz) 
(50-500 MHz) 
(500-1000 MHz) 

30 dB Min 
25 dB Min 
20 dB Min 
25 dB Min 
20 dB Min 
15 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated linearly to 85 °C @ 

3.2 mW/oC 
50 mA Max 

Negative 
~ 2 mV Typical 

1 dB Compression 0 dBm Typ 
1 dB Desensitization - 2.0 dBm Typ 

SSB Noise Figure Within 1 dB of Conversion Loss Max 
Typical Two-Tone 1M Ratio 100-550 MHz ~ 47 dB 
(with -10 dBm input, each 550-800 MHz ~38 dB 
input, 25 MHz and 35 MHz IF) 800-1000 MHz ~44 dB 
Package Type MD-113 Flatpack (FP-2) 

MD-141 Connectorized (C-9) 
(See pages 474 and 482 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
req uirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration RF; P8, LO; P5, IF; P4 . 

Case and all other pins are ground . 
. All specifiCatiOnS apply when operaled al + 7 dBm available LO puwer with 50 ohm source and load Impedance 

Ordering Information 

Model No. 
MD-113 
MD-141 
MD-141 

Delivery IS from stock. 

Part No. 
9819 
8021 
8024 

Connectors 
Pin 

BNC 
SMA 

Unit Price 
(5-9 Units) 

$26 
67 
71 

ANZAC ____ ~ake the Connection . 
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MODEL 
MD-/MDC-123 

HIGH PERFORMANCE DOUBLE· 
, BALANCED MIXER 10 MHz-3 GHz 

Usable to 4 GHz 
+ 7 dBm Typical Compression Level 

Excellent Intermodulation Rejection 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port 

0.Q1 - 3 GHz 
0.Q1 - 3 GHz 

Conversion Loss· • 

Isolation LO to RF 

LO to IF 

RFto IF 

(1 0-500 MHz) 
(500-1000 MHz) 
(1000-3000 MHz) 

(10-500 MHz) 
(500-1000 MHz) 
(1000-3000 MHz) 

(1 0-500 MHz) 
(500-1000 MHz) 
(1000-3000 MHz) 

8 dB Maxt 

25 dB Min 
30 dB Min 
25 dB Min 

20 dB Min 
25 dB Min 
25 dB Min 

20 dB Min 
25 dB Min 
20 dB Min 

Operating Characteristics 
Impedance 

Maximum Input 
Total Power 

IF Port Current 

DC Polarity 

DC Offset 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
25 MHz and 35 MHz IF) 

50 Ohms Nominal 

600 mW Max @ 25 °C 
Derated to 85 °C @ 3 .2 mW/oC 

50 mA Max 

Negative 

... 7 mV Typical 

+ 7 dBm Typical 
+ 5 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

100-2000 MHz;;' 56 dB 

Package Type Flatpack (FP-2) 
Connectorized (C-7) 

(See pages 474 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 

requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P8, LO; P5, IF; P4 . 

Case and all other pins are ground . 

-All speclflcallons apply when operaled al + 10 10 + 13 dBm available LO power Wllh 50 ohm 

source and load Impedance 

- -Specilled lor IF Irequency of 10 MHz 10 2 GHz See IF Port BandWidth Graph 

j8 5 dB for MDe t 23. 1500·3000 MHz 

Ordering Information 

Model No. 

MD-123 
MDC-123 

Delivery IS from stock 

Part No. 

9859 
9854 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$ 98 
185 

Typical Performance 
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MODELS 
MD-124/140 

DOUBLE-BALANCED MIXERS 
500 kHz-SOO MHz 

Usable Down to 200 kHz 
6.5 dB Typical Conversion Loss 
Available in Flatpack (MD-124) and 
Connectorized (MD-140) Versions 

Guaranteed Specifications * 
(From - 55° C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 
0.5·500 MHz 
DC-500 MHz 

Conversion Loss 
Isolation LO to RF 

LO to IF 

RF to IF 

(0.5-10 MHz) 
(10-200 MHz) 
(200-500 MHz) 
(0.5-10 MHz) 
(10-200 MHz) 
(200-500 MHz) 
(0.5-10 MHz) 
(10-200 MHz) 
(200-500 MHz) 

7 dB Max 
35 dB Min 
30 dB Min 
25 dB Min 
30 dB Min 
25 dB Min 
20 dB Min 
25 dB Min 
15dB Min 
15 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/ oC 

IF Port Curren t 50 mA Max 
DC Polarity Negative 

=.D-=C_O=-f=-=-f =-se::..:t'-----_____________ ,,;--=3_m_V Typical 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input , 
25 MHz and 35 MHz IF) 

+ 2 dBm TYPical 
- 2 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

100-400 M Hz ~ 50 dB 
400-500 M Hz ~ 40 dB 

Package Type MD-124 Flatpack (FP-2) 
MD-140 Connectorized (C-9) 

(See pages 474 and 482 for physical dimensions.) 

Environmental 
These units are desig ned to meet the environmental and screeni ng 
requ irements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P8, LO ; P5, IF; P4. 
Case and all other pins are ground . 

• All specifications apply when operated at + 7 dBm available LO power with 50 ohm source 
and load impedance. 

Ordering Information 

Model No. 
MD-124 
MD-140 
MD-140 

Delivery IS from stock. 

Part No. 
9939 
8294 
8291 

Connectors 
Pin 

SMA 
BNC 

Unit Price 
(5-9 Units) 

$68 
83 
79 

Typical Performance 
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MODEL MD-12S 
HIGH LEVEL DOUBLE· 
BALANCED MIXER 500 kHz-SO~ MHz 

17.5 dBm Typical 3rd Order Intercept 
High Input Compression Point 
6 dB Typical Conversion Loss 
High Level Phase Detector 

Guaranteed Specifications * 
(From - 54°C to + 85°e) 

Frequency Range 

Conversion Loss 

Isolation 

RF, LO Ports 
IF Port 
0.5·500 MHz 
1·200 MHz 
LO to RF (0.5·500 MHz) 
LO to IF (0.5-500 MHz) 
RF to IF (0.5·500 MHz) 

0.5-500 MHz 
DC·500 MHz 

9 dB Max 
7 dB Max 

30 dB Min 
30 dB Min 
20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compresslont 
1 dB Desensltlzatlont 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
60 MHz and 70 MHz IF) 

50 Ohms Nominal 

600 mW Max @ 25°C 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 
Positive 

~ 2 mV Typical 

+ 11 dBm TYPical 
+ 8 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

20-30 MHz ~65 dB 
80-430 MHz ~55 dB 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration RF; P8 , LO; P5, IF; P4. 

Case and all other pins are ground . 
• All specifications apply when operated at + 13 dBm available LO power With 50 ohm source and 
load Impedance 

t These characteristics apply at + 20 dBm LO power 

Ordering Information 

Model No. Part No. Connectors 
MD-125 8229 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$97 
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MODEL MD-138 
HIGH LEVEL DOUBLE
BALANCED MIXER 1-500 MHz 

Low Third Order Distortion - Typical 
+ 24 dBm Third Order Intercept Point 
High Compression Point - + 14 dBm 
Minimum 

Guaranteed Specifications * 
(From - 55° C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 
1-500 MHz 

DC-500 MHz 

Conversion Loss 1-400 MHz 
400-500 MHz 

8.5 dB Max 
9.5 dB Max 

Isolation LO to RF (1-150 MHz) 
(150-400 MHz) 
(400-500 MHz) 

45 dB Min 
25 dB Min 
20 dB Min 

LOto IF (1-150 MHz) 
(150-400 MHz) 
(400-500 MHz) 

45 dB Min 
25 dB Min 
20 dB Min 

25 dB Min 
20 dB Min 
20 dB Min 

RFtolF (1-150 MHz) 
(150-400 MHz) 
(400-500 MHz) 

Operatfng Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 

DC Polarity 

DC Offset 
RF Input 

1 dB Compression 
1-100 MHz 
100-500 MHz 

1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 5 dBm 
input, each input, 
60 MHz and 70 MHz IF) 

50 Ohms Nominal 

400 mW Max @ 25 °C 
Derated to 85 °C @ 3 .2 mW/ oC 

50 mA Max 
Positive 

(with P5 grounded) 

~ 2 mV Typical 

+ 19 dBm Typical 
+ 14 dBm Typical 
+ 12 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

80-125 MHz 
175-350 MHz 

~ 55 dB 
~60 dB 

Package Type Relay Header (RH-3) 
(See page 473 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screen ing 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P8, LO; P1 & P5, IF; P3 & P7. 
Case and all other pins are ground . 

• All specifications apply when operaled at + 23 dBm available LO power Wllh 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
MD-138 8279 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$62 

Typical Performance 
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MODEL MD-139 HIGH LEVEL DOUBLE· BALANCED 
MIXER 1-500 MHz 

High Compression Level - Typically 
+20 dBm 
Typical + 24 dBm Th ird Order Intercept 
Point 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 1-500 MHz 
IF Port DC-500 MHz 

Conversion Loss 1-200 MHz 7 dB Max 
200-500 MHz 9 dB Max 

Isolation LO to RF (1-50 MHz) 45 dB Min 
(50-500 MHz) 30 dB Min 

LO to IF (1-50 MHz) 35 dB Min 
(50-500 MHz) 25 dB Min 

RFto IF (1-50 MHz) 45 dB Min 
(50-500 MHz) 30 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input·· 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 5 dBm 
input, each input, 
60 MHz and 70 MHz IF) 

50 Ohms Nominal 

400 mW Max @ 25°C 
Derated to 85 °C @ 3.2 mW/ oC 

50 mA Max 
Positive 

.. 2 mV Typical 

+ 20 d Bm Typical 
+ 17 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

80-300 MHz ~58 dB 

Package Type Flatpack (FP-3) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P1 0, LO; P6, IF; P3 . 
Case and all other pins are ground . 

- All speclflcallons apply when operaled al + 10 dBm available LO power wilh 50 ohm source and 
load Impedance 

•• These speclflcallons apply al + 23 dBm La power 

Ordering Information 

Model No. Part No. Connectors 
MD-139 8289 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$85 

Typical Performance 
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MODEL 
MDS-147 

SURFACE MOUNT DOUBLE
BALANCED MIXER 10 - 1500 MHz 

Fully Hermetic Package 

+5 dBm 1 dB Compression Point 
6 dB Typical Midband Conversion Loss 
40 dB Typical Midband LO-RF, 
LO-I F Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 10-800 MHz 
8OO-1S00 MHz 

Isolation LO to RF (10-100 MHz) 
(100-1000 MHz) 
(1000-1S00MHz) 

LO to IF (10-100 MHz) 
(100-1000 MHz) 
(1000-1S00 MHz) 

RFtolF (10-100 MHz) 
(100-1000 MHz) 
(1000-1S00 MHz) 

Operati ng, Characteristics 

10-1S00MHz 
DC-1S00MHz 

7.SdB Max 
10 dB Max 
3SdB Min 
2SdB Min 
20dB Min 
3SdB Min 
20dB Min 
12 dB Min 
30dB Min 
18 dB Min 
8dB Min 

Impedance SO Ohms Nominal 

Maximum Input 
Total Power 

X Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio·· (with -10 dBm 
input, each input, 
50 MHz and 60 MHz IF) 

300 mW Max @ 2SoC 
Derated to 8SoC @ 3.2 mW/oC 

SO mA Max 
Negative 

..,;10 mV Typical 

+10 dBm Typical 
+8 dBm Typical 

Within 1 dB of Conversion 
Loss Max 
2: 54 dB 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P4, LO; P3, IF; P2 
Case and all other pins are ground. 

'All specifications apply when operated at +17 dBm available LO power with 50 ohm source 
and load impedance. 
"Measured at 1500 MHz 

Ordering Information 

Model No. Connectors 
MDS-147 PIN 
Delivery is from s1ock . 

Unit Price 
(5-9 Units) 

$86 

Typical Performance 

CONVERSION LOSS 
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MODEL MD-148 FLATPACK DOUBLE· BALANCED 
MIXER 10-1500 MHz 

+ 5 dBm 1 dB Compression Point 
6 dB Typical Midband Conversion Loss 
40 dB Typical Midband LO-RF, 
LO-IF Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 10-800 MHz 
800-1500 MHz 

Isolation LO to RF (10-100 MHz) 
(100-1000 MHz) 
(1000-1500 MHz) 

LO to IF (10-100 MHz) 
(100-1000 MHz) 
(1000-1500 MHz) 

RF to IF (10-100 MHz) 
(100-1000 MHz) 
(1000-1500 MHz) 

Operating Characteristics 

10-1500 MHz 
DC-1500MHz 

7.5 dB Max 
10 dB Max 
35 dB Min 
25 dB Min 
20 dB Min 
35dB Min 
20dB Min 
12 dB Min 
30dB Min 
18 dB Min 
8dB Min 

Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 

X Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio ·· (with -10 dBm 
input, each input, 
50 MHz and 60 MHz IF) 

300 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 

Negative 
.,,; 1 0 mV Typical 

+ 5 dBm TYPical 
+ 3 dBm Typical 

Within 1 dB of Conversion 
Loss Max 
~50 dB 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration RF; P8, LO; P5, IF; P4 . 

Case and all other plnsareground . 
. All specifications apply when opera led al + 10 dBm available LO power Wllh 50 ol1m scurce 
and load Impedance 

.. Measured al 1500 MHz 

Ordering Information 

Model No. Part No. Connectors 
MD-148 9539 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$47 

Typical Performance 
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MODEL 
MDS-148 

SURFACE MOUNT DOUBLE
BALANCED MIXER 10 - 1500 MHz 

Fully Hermetic Package 

+5 dBm 1 dB Compression Point 
6 dB Typical Midband Conversion Loss 
40 dB Typical Midband LO-RF, 
LO-IF Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 
Conversion Loss 10-800 MHz 

800-1500 MHz 
Isolation LO to RF (10-100 MHz) 

(100-1000 MHz) 
(1000-1500 MHz) 

LO to IF (10-100 MHz) 
(100-1000 MHz) 
(1000-1500 MHz) 

RF to IF (10-100 MHz) 
(100-1000 MHz) 
(1 000-1500 MHz) 

Operating Characteristics 

10-1500 MHz 
DC-1500 MHz 

7.5 dB Max 
10 dB Max 
35 dB Min 
25dB Min 
20dB Min 
35dB Min 
20dB Min 
12 dB Min 
30dB Min 
18 dB Min 
8 dB Min 

Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 

X Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two· Tone 1M 
Ratio·· (with - 10 dBm 
input, each input, 
50 MHz and 60 MHz IF) 

300 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 
Negative 

,;;;10 mVTypical 

+ 5 dBm Typical 
+ 3 dBm Typicai 

Within 1 dB of Conversion 
Loss Max 

~ 50 dB @ 1500 MHz 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P4, LO; P3, IF; P2 

Case and all other pins are ground 
"All specifications apply when operaled at +10 dBm available LO power with 50 ohm source 
and load Impedance. 
""Measured at 1500 MHz 

Ordering Information 

Model No. Connectors 
MDS-148 PIN 

Delivery IS from stock. 

Unit Price 
(5·9 Units) 

$55 

Typical Performance 

CONVERSION LOSS 
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MODELS 
MD-/MDC-149 MD-152 

BROADBANDDOUBL~BALANCED 
MIXERS 10-1500 MHz 

Over Two-Decade Frequency Range 
6 dB Typical Midband Conversion Loss 
40 dB Typical Midband LO-RF Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 10-1500 MHz 
IF Port DC-1500MHz 

Conversion Loss 10-1000 MHz 7.5 dB Max 
1000-1500 MHz 10 dB Max 

Isolation LO to RF (10-100 MHz) 35 dB Min 
(100-1000 MHz) 30 dB Min 
(1000-1500 MHz) 20 dB Min 

LOto IF (10-100 MHz) 35 dB Min 
(100-1000 MHz) 20 dB Min 
(1000-1500 MHz) 12 dB Min 

RFto IF (10-100 MHz) 30 dB Min 
(100-1000 MHz) 18 dB Min 
(1000-1500 MHz) 8 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 

DC Polarity 
DC Offset 
RF Input 

50 Ohms Nominal 

300 mW Max 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 

Negative 

,;;;; 4 mV TYPical 

1 dB Compression 0 dBm Typ 
1 dB DesenSitization - 2.0 dBm Typ 

SSB Noise Figure Within 1 dB of Conversion Loss Max 
Typical Two-Tone 1M Ratio 100-500 MHz ~48 dB 
(with - 10 dBm input, each 500-1000 MHz ~43 dB 
input, 25 MHz and 35 MHz IF) 1000-1500 MHz ~35 dB 
Package Type MD-149 Flatpack (FP-2) 

MDC-149 Connectorlzed (C-7) 
MD-152 Pin (T0-8-2) 

(See pages 474, 481 and 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration MD-149 RF, P8, LO; P5 , IF. P4 . 
MD-152 RF; P11 , LO; P8 , IF, P2 . 

All other pins are ground 

• All specifications apply when operated at + 7 dBm available LO power With 50 ohm source 
and load Impedance 

Ordering Information 

Model No. 
MD-149 
MDC-149 
MD-152 

Delivery IS from stock. 

Part No. 
8599 
8594 
8769 

Connectors 
Pin 

SMA 
Pin 

Unit Price 
(5-9 Units) 

$ 47 
134 
45 

Typical Performance 
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- MODEL 
MDS-149 

SURFACE MOUNT DOUBLE· 
BALANCED MIXER 10 - 1500 MHz 

Fully Hermetic Package 
Over Two-Decade Frequency Range 
6 dB Typical Midband Conversion Loss 
40 dB Typical Midband LO-RF Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF. LO Ports 
IF Port 

Conversion Loss 10-1000 MHz 
1000-1500 MHz 

Isolation LO to RF (10-100 MHz) 
(100-1000 MHz) 
(1000-1500 MHz) 

LO to IF (10-100 MHz) 
(100-1000 MHz) 
(1000-1500 MHz) 

RFto IF (10-100 MHz) 
(100-1000 MHz) 
(1000-1500 MHz) 

Operating Characteristics 

10-1500 MHz 
DC-1500MHz 

7.5 dB Max 
10 dB Max 

35 dB Min 
30 dB Min 
20 dB Min 

35 dB Min 
20 dB Min 
12 dB Min 

30dB Min 
18 dB Min 
8dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 

IF Port Current 

DC Polarity 
DC Offset 
RF Input 

300 mW Max 
Derated to 85 °C @ 3 .2 mW/oC 

50 mA Max 

Negative 

~ 4 mV Typical 

1 d B Compression 0 d Bm Typ 
1 dB Desensitization - 2 .0 dBm Typ 

SSB Noise Figure Within 1 dB of Conversion Loss Max 

Typical Two-Tone 1M Ratio 100-500 MHz ~48 dB 
(with - 10dBm input, each 500-1000 MHz ~43 dB 
input, 25 MHz and 35 MHz IF) 1000-1500 MHz ~35dB 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A. page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P4. LO; P3. IF; P2 

All other pins are ground . 

• All speCIfications apply when operated at + 7 dBm available LO power With 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 

MDS-149 PIN 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$55 

Typical Performance 
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MODELS 
MD-150/153/614 

BROADBANDDOUBL~BALANCED 
MIXERS 0.7-2 GHz 

6 dB Typical Midband Conversion Loss 
25 dB Typical Midband Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 
Conversion Loss 
Isolation LO to RF 

LO to IF 

700 MHz-2 GHz 
DC-300 MHz 

8 dB Max 
23 dB Min 
20 dB Min 
20 dB Min 

RF to IF 

(0.7-1 GHz) 
(1-2 GHz) 
(0.7-1 GHz) 
(1 -2 GHz) 

(0.7-1 GHz) 
(1 -2 GHz) 

12 dB Min Typical Performance 
23 dB Min 
15 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB DesensItization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
25 MHz and 35 MHz IF) 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 
Negative 

--3 mV Typical 

o dBm TYPical 
- 3 d Bm Typical 

Within 1 dB of ConverSion 
Loss Max 

600-2000 MHz~36 dB 

Package Type MD-150 Connectorlzed (C-9) 
MD-153 Pin (T0-8-2) 

MD-614 Flatpack (FP-2) 
(See pages 482, 472 and 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration 
MD-153 

MD-614 

RF; P11 , LO ; P8, IF; P2 . 
Case and all other pins are ground . 

RF; P8 , LO ; P5, IF; P4 . 
Case and all other pins are ground . 

. All specifications apply when operated at + 7 dBm avadable LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. 
MD-150 
MD-153 
MD-614 

Delivery IS lrom stock 

Part No. 
8654 
8779 
9719 

Connectors 
SMA 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$107 
58 
62 

____ !\fake the Connection. 
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MODEL MD-151 HIGH LEVEL DOUBLE-BALANCED 
MIXER 5-500 MHz 

+ 19 dBm Typical Third Order 1M Intercept 
+ 13 dBm Typical Compression Point 

Guaranteed Specifications * 
(From - SSOC to + 8S0e) 

Frequency Range RF, LO Ports 
IF Port 

5-500 MHz 
DC-500 MHz 

Conversion Loss 
5-200 MHz 8.8 dB Max 
200-500 MHz 9.8 dB Max 

Isolation LO to RF (5-200 MHz) 30 dB Min 
(200-500 MHz) 25 dB Min 

LO to IF (5-200 MHz) 25 dB Min 
(200-500 MHz) 15 dB Min 

RF to IF (5-200 MHz) 18 dB Min 
(200-500 MHz) 13 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
60 MHz and 70 MHz IF) 
Package Type 

Environmental 

50 Ohms Nominal 

300 mW Max 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 
Negative 

~ 3 mV Typical 

+ 13 dBm Typical 
+ 10 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

80-250 MHz ~48 dB 
250-430 MHz ~51 dB 

Relay Header (RH-3) 
(See page 473 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration RF; P8, LO; P1, IF; P3 & P7* *, P5; 

External ground . Case and all other pins are ground. 

. All specilicalions apply when operaled al + 17 dBm available LO power Wllh 50 ohm source 
and load Impedance 

.• P3 & P7 are connected logether externally 10 make an IF Port 

Ordering Information 

Model No. Part No. Connectors 
MD-151 8689 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$43 

Typical Performance 
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MODELS 
MD-/MDC-154 

BROADBAND DOUBLE-BALANCED 
MIXER 0.3-5 GHz 

Broadband Frequency Coverage 
6.5 dB Typical Midband Conversion Loss 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 0.3-5 GHz 
IF Port 0.1-3000 MHz 

Conversion Losst 0.3-4 GHz 8 dB Max 
0.3-5 GHz 10 dB Max" 

Isolation LO to RF (0.8-2 GHz) 20 dB Min 
(0.5-5 GHz) 14 dB Min 
(0.3-0.5 GHz) 11 dB Min 

LO to IF (0.8-2 GHz) 20 dB Min 
(0.3-5 GHz) 15dBMin 

RFto IF (0 .5-4 GHz) 20 dB Min 
(0.3-5 GHz) 17dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with -10 dBm 
input each tone and 
10 MHz IF) 

50 Ohms Nominal 

600 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 
Negative 

~3 mV Typical 

+ 7 dBm Typical 
+ 4.5 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

62 dB Typical @ 400 MHz 
57 dB Typical @ 1500 MHz 

Package Type MD-154 Flatpack (FP-3) 
M DC-154 Connectorized (C-9) 

(See pages 474 and 482 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P1 0, LO; P6, IF; P5. 

Case and all other pins are ground . 
All spec,f,caltons apply when operaled al + 10 dBm available LO power Wllh 50 ohm source and 

load Impedance 
• '11 dB for MDC·I54 

tFor IF Frequencies 10 500 MHz 

Ordering Information 

Model No. 
MD-154 
MDC-154 

Delivery IS from stock 

Part No. 
8109 
8104 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$134 
221 

Typical Performance 

CONVERSION LOSS 
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MODEL MD-155 HIGH LEVEL DOUBLE· 
BALANCED MIXER 5-500 MHz 

+ 35 dBm Typical Third Order 1M Intercept 
+ 23 dBm Typical Midband 1 dB 
Compression 
+ 27 dBm LO Power 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Conversion loss 

Isolation 

RF, LO Ports 5-500 MHz 
I F Port 3-200 MHz 
5-100 MHz 8.0 dB Max 
5-500 MHz 9.5 dB Max 
LO to RF (5-500 MHz) 20 dB Min 
LO to IF (5-500 MHz) 25 dB Min 
RF to IF (5-500 MHz) 25 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with 0 dBm input,each 
tone and 60 MHz IF) 

50 Ohms Nominal 

1 Watt Max 
Derated to 85°C @ 4.8 mW/oC 

+ 23 dBm Typical 
+ 23 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

70 dB Typical 

Package Type Flatpack (FP-5) 
(See page 475 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P1 0, LO; P12, IF; P4. 

Case and all other pins are ground. 

• All specifications apply when operated at + 27 dBm available LO power with 50 ohm source 
and load impedance. 

Ordering Information 

Model No. Part No_ Connectors 
MD-155 8049 Pin 

Delivery is from stock. 

Unit Price 
(5-9 Units) 

$174 

Typical Performance 
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MODEL MD-156 FLATPACK DOUBLE-BALANCED 
MIXER 0.6-3 GHz 

6.5 dB Typical Noise Figure 
30 dB Typical LO-RF Isolation 

Guaranteed Specifications * 
(From - SSOC to + 8S0C) 

Frequency Range RF, LO Ports 
IF Port 

Conversion Loss 
and SSB Noise 
Figure 
Isolation 

800·2000 MHz 
6()()'30oo MHz 

LOto RF 

LOto IF 

(600-2000 MHz) 
(2000-3000 MHz) 

(600-2000 MHz) 
(2000-3000 MHz) 

600·3000 MHz 
DC-1oo0MHz 

8.0 dB Max 
9.0dB Max 

25dB Min 
20dB Min 

20dB Min 
17 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 

DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensrrization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input 
60 MHz and 70 MHz IF) 
Package Type 

Environmental 

50 Ohms Nominal 

300 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 

Negative 

~ 6 mV Typical 

o dBm Typical 
- 4 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

44 dB @ 800 MHz 
40 dB @ 1500 MHz 
40 dB @ 2500 MHz 

Flatpack (Fp·2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams·Russell catalog. 
Pin Configuration RF; P8, LO; P5, IF; P4. 

Case and all other pins are ground . 

• All speclhcallons apply when operaled al + 7 dBm available LO power Wllh 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
MD-156 8039 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$85 

Typical Performance 
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MODEL MD-157 DOUBLE-BALANCED MIXER 
0.8-4 GHz 

6 dB Typical Midband Conversion Loss 
30 dB Typical Midband LO-RF Isolation 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 

FrequencyRange RF, LO Ports 
IF Port 

Conversion 800-4000 MHz 
Loss·· 1500-3500 MHz 

0.8-4 GHz 
DC-1500 MHz 

8 dB Max 
7 dB Max 

Isolation LO to RF (800-4000 MHz) 
(800-2000 MHz) 

20 dB Min 
25 dB Min 
12 dB Min 
17dBMin 

15 dB Min 
20 dB Min 

LO to IF (800-4000 MHz) 
(800-2000 MHz) 

RF to IF (800-4000 MHz) 
(800-3000 MHz) 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 

DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desens~ization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
60 MHz and 70 MHz IF) 
Package Type 

Environmental 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 

Negative 
,;;; 8 mV Typical 

o dBm Typical 
-4 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

36 dB @ 2 GHz 
32 dB @ 4 GHz 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P5, LO; P8 , IF; P4 . 
Case and all other pins are ground . 

• All speCifications apply when operated at + 7 dBm available LO power with 50 ohm source 
and load Impedance 

.. For IF Frequencies to 500 MHz 

Ordering Information 

Model No. Part No. Connectors 
MD-157 8709 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$107 

Typical Performance 
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MODEL MD-158 DOUBLE-BALANCED MIXER 
5-1500 MHZ 

6 dB Typical Midband Conversion Loss 
35 dB Typical Midband LO-RF Isolation 
1.5 dB Typical Conversion Loss Flatness 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF. LO Ports 5-1500 MHz 
IF Port DC-1000 MHz 

Conversion Loss 5-1500 MHz 9 dB Max 
5-1000 MHz 7 dB Max 

Isolation LO to RF (5-1500 MHz) 20 dB Min 
(5-1000 MHz) 25 dB Min 
(5-600 MHz) 30 dB Min 

LO to IF (5-1500 MHz) 17 dB Min 
(5-1000 MHz) 20 dB Min 

RFto IF (5-1500 MHz) 8 dB Min 
(5-1000 MHz) 18 dB Min 
(5-600 MHz) 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
60 MHz and 70 MHz IF) 
Package Type 

Environmental 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/oC 

50 mA Max 
Negative 

~ 1 mV Typical 

+ 1 dBm TYPical 
- 1 dBm Typlca! 

Within 1 dB of Conversion 
Loss Max 

50 dB @ 300 MHz 
48 dB @ 1000 MHz 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P8 , LO; P5 , IF; P4 . 

Case and all other pins are ground . 
• All specllicauons apply when operated at + 7 dBm available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
MD-158 8719 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$62 

Typical Performance 
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MODEL MDS-158 DOUBLE BALANCED MIXER 
5-1500 MHZ 

Surface Mount Package 
6 dB Typ ical Midband Conversion Loss 
30 dB Typical Midband LO-RF Isolation 
1.5 dB Typical Conversion Loss Flatness 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range 

RF, LO Ports 
IF Port 

Conversion Loss 

Isolation 

5-1500 MHz 
5-1000 MHz 

LO to RF (5-1500 MHz) 
(5-1000 MHz) 

LO to IF (5-1500 MHz) 
(5-600 MHz) 

RF to IF (5-1500 MHz) 
(5-1000 MHz) 
(5-600 MHz) 

Operating Characteristics 
Impedance 

5-1500 MHz 
DC-1000 MHz 

9 dB Max 
7.5 dB Max 

20 dB Min 
25 dB Min 
15dB Min 
20 dB Min 

8 dB Min 
16dBMin 
20 dB Min 

50 Ohms Nominal 
Maximum Input 

Total Power 

IF Port Current 

300 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
60 MHz and 70 MHz IF) 
Package Type 

Environmental 

Negative 
~ 1 mV Typical 

+ 1 dBm Typical 
-1 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

50 dB @ 300 MHz 
48 dB @ 1000 MHz 

Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P4, LO; P3, IF; P2 . 
Case and all other pins are ground . 

. All speclftcatlons apply when operated al + 7 dBm available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
MDS-158 6179 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$68 

Typical Performance 
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MODEL MD-159 DOUBLE-BALANCED MIXER 
5-1000 MHZ 

Guaranteed VSWR 
45 dB Typical Midband L-R Isolation 
6 dB Typ ical Midband Conversion Loss 

Guaranteed Specifications * 
(From - 55°C to + 85 °C) 

Frequency Range RF, LO Ports 5-1000 MHz 
IF Port DC-1000 MHz 

Conversion Loss 10-500 MHz 7.5 dB Max 
5-1000 MHz 8.5 dB Max 

Isolation 5-500 MHz 500-1000 MHz 

LO to RF 35 dB Min 30 d B Min 
LO to IF 30 dB Min 22 d B Min 
RFto IF 25 dB Min 20 d B Min 

VSWR (LO, RF) 10-500 MHz 5-1 000 MHz 

LO Port 1.8:1 Max 2.01 Max 
RF Port" 1.7:1 Max 3.0:1 Max 

VSWR (IF Port)* * DC-100 MHz 1.5.1 Max 
DC-500 MHz 2.0:1 Max 
DC-1000 MHz 2.5:1 Max 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 

DC Polarity 
DC Offset 
RF Input 

50 Ohms Nominal 

300 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 

1 dB Compression 
1 dB Desensitization 

Positive 

~ 1 mV Typical 

+ 1.5 dBm Typ 
- 1 5 dBm Typ 

SSB Noise Fi ure Within 1 dB of Conversion Loss Max 
Typical Two-Tone 1M Ratio 50dB@ 10 MHz 
(with - 10 dBm input, each 50 dB @ 100 MHz 
tone and 10M Hz se arationL) ______ 4c...:5=-:d:=-B=--"@"--.::-5:=-00.::.::::M:"-H-'-=z 
Package Type Flatpack (FP-2) 

(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P8, LO; P5, IF; P4 . 
~se and all other pins are ground 

• All speclflcallons apply when operated at + 7 dBm available LO power with 50 ohm source 
and load Impedance 

•• SpecIfied for LO power @ + 7 dBm. 250 MHz. test port power @ - 10 dBm 

Ordering Information 

Model No. Part No. Connectors 
MD-159 8649 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$58 

Typical Performance 
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MODEL 
MDS-159 

SURFACE MOUNT DOUBLE
BALANCED MIXER 5 - 1000 MHz 

Fully Hermetic Package 
Guaranteed VSWR 
45 dB Typical Midband L-R Isolation 
6 dB Typical Midband Conversion Loss 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 5-1000 MHz 
IF Port DC-1000 MHz 

Conversion Loss 10-500 MHz 7.5 dB Max 
5-1000 MHz 8.5 dB Max 

Isolation 5-500 MHz 500-1000 MHz 
LO to RF 35 dB Min 30 dB Min 
LO to IF 30 dB Min 22 dB Min 
RFto IF 25 dB Min 20 dB Min 

VSWR (LO, RF) 10-500 MHz 5-1000 MHz 
LO Port 1.8:1 Max 2.0:1 Max 
RF Port' * 2.5:1 Max 3.0:1 Max 

VSWR (IF Port) * * DC-100 MHz 1.5:1 Max 
DC-SOO MHz 2.0:1 Max 
DC-1000 MHz 3.0:1 Max 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 
Positive 

~1 mVTypical 
1 dB Compression + 1.5 dBm Typ 
1 dB Desensitization -1 .5 dBm Typ 

SSB Noise Figure Within 1 dB of Conversion Loss Max 
Typical Two-Tone 1M Ratio 50dB@10MHz 
(with - 10 dBm input, each 50 dB @ 100 MHz 
tone and 10 MHz separation) 45dB@500 MHz 
Package Type Surface Mount (SF-1) 

(See page 490 for physical dimensions.) 
Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P4, LO; P3, IF; P2 
Case and all other pins are ground . 

• All speClflcalions apply when opera led al + 7 dBm available LO power wllh 50 ohm source 
and load Impedance 

•• Speci lled lor LO power @ + 7 dBm. 250 MHz. lesl port power @ - 10 dBm 

Ordering Information 

Model No_ Connectors 
MDS-159 PIN 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$68 

Typical Performance 
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MODEL MD-160 TERMINATION-INSENSITIVE MIXER 
1-1500 MHz 

Third Order Intermodulation Ratio is 
Insensitive to Port Mismatches 
7.5 dB Typical Midband Conversion Loss 
VSWR Typically Less Than 1.5 : 1 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IFPort (3 dB BW) 

Conversion Loss·· 5-1000 MHz 
1-1500 MHz 

Isolation LO to RF (1-5 MHz) 
(5-500 MHz) 
(500-1500 MHz) 

LOto IF (1-5 MHz) 
(5-500 MHz) 
(500-1500 MHz) 

RF to IF (1-5 MHz) 
(5-500 MHz) 
(500-1500 MHz) 

Operating Characteristics 

1-1500 MHz 
1-1000 MHz 
7.5 dB Max 
9.0dB Max 
20 dB Min 
28 dB Min 
25 dB Min 
20 dB Min 
28 dB Min 
17dBMin 
20 dB Min 
25 dB Min 
17 dB Min 

Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 350 mW Max @ 25 °C 
Derated 3.5 mW/oC 

RF Input 1 dB Compression'" + 15 dBm Typ 
1 d B Desensltlzallon'" + 13 d Bm Typ 

sse Noise Figure Within 1 d B of Conversion Loss Max 
3rd Order Input Intercept 

PLO + 13 dBm PLO +20 dBm 
+ 18 dBm Typ + 23 d Bm Typ 
+ 20 dBm Typ + 25 d Bm Typ 
+ 19 dBm Typ +25 dBm Typ 

3rd Order Intercept 
Degradation 

@ 15 MHz 
@ 500 MHz 

@ 1000 MHz 
3dBTyp 

@ IFVSWR3.0:1 
Package Type Relay Header (RH-3) 

(See page 473 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P8, LO; P1 , IF; P3 & P7 . 

Case and all other pins are ground . 
• All speclflcallons apply when operaleel at + 13 dBm available LO power with 50 ohm source 
and load Impedance 

"For IF frequencies of 5-1000 MHz and an RF of - 10 dBm or lower 
•• 'These characteristics apply @ + 20 dBm LO power 

This product contains elements protected by United States Patent Number 4,224 ,572. 

Ordering Information 

Model No. Part No. Connectors 
MO-160 6409 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$85 

Typical Performance 
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MODELS 
MD-/MDC-161 

TERMINATION-INSENSITIVE MIXER 
1-500 MHz 

Third Order Intermodulation Ratio is 
Insensitive to Port Mismatches 
6 dB Typical Midband Conversion Loss 
DC Coupled I F Port 
High Level Phase Detector 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port 

1-500 MHz 
DC-500 MHz 

Conversion Loss 5-300 MHz 
1-500 MHz 

7 dB Max Typical Performance 
8 dB Max 

Isolation LO to RF (1-500 MHz) 25 dB Min 
LO to IF (1-500 MHz) 30 dB Min 
RFtolF (1-300 MHz) 20dBMin 

(300-500 MHz) 17 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

LO Power 
IF Port Current 

DC Polarity 
DC Offset 

50 Ohms Nominal 

350 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

+24 dBm Max 
50 mA Max 

Positive 
~ 5 mV Typ 

RF Input 1 dB Compression + 10 dBm Typ 
1 dB Desensitization + 7 dBm Typ 

SSB Noise Figure Within 1 dB of Conversion Loss Max 
Typical Two Tone 1M Ratio 50 dB@ 100 MHz 
(with -10dBminput,each 55dB@500MHz 
tone and 60 MHz IF) 
3rd Order Intermodulation 
Ratio Degradation 

3dBTyp@ 
IFVSWR3:1 

Package Type MD-161 Flatpack (FP-2) 
MDC-161 Connectorized (C-7) 

(See pages 474 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P8, LO; P5, IF; P4 . 

Case and all other pins are ground . 
• All specllications apply when operated at + 13 dBm available La power with 50 ohm source 
and load Impedance 

This product contains elements protected by United States Patent Number 4,224,572. 

Orderi ng Information 

Model No. 
MD-161 
MDC-161 

Delivery IS from stock 

Part No. 
8729 
8724 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$121 
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MODELS 
MD-/MDC-162 

TERMINATION-INSENSITIVE 
MIXER 1-7 GHz 

Intermodulation Ratio Insensitive to IF 
Port Mismatches 
6 dB Typical Midband Conversion Loss 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 

Frequency Range RF, LO Ports 
IF Port 

Conversion Loss·· 1.5-5.5 GHz 
1-7 GHz 

Isolation LO to RF (1-3 GHz) 
(3-7 GHz) 

LO to IF (1-3 GHz) 
(3-7 GHz) 

RFtolF (1-3GHz) 
(3-7 GHz) 

Operating Characteristics 

1-7 GHz 
10-2000 MHz 

7.5 dB Max 
8.5 dB Max 

15 dB Min 
17 dB Min 
20 dB Min 
13 dB Min 
17 dB Min 
12 dB Min 

Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 

LO Power 
RF Input 

1 dB Compression 
1 dB Desensitization 

sse Noise Figure 

3rd Order Input Intercept 
2.0 GHz 
7.0 Ghz 

3rd Order Intercept 
Degradation 

350mW Max@25°C 
Derated 3.5 mW/oC 

+24dBmMax 

+ 8 dBm TYPical 
+ 6 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 16.5 dBm TYPical 
+ 18.0 dBm Typical 

1.5 dB Typical @ 
IF Termination VSWR 3:1 

Package Type MD-162 Flatback (FP-18) 
MDC-162 Connectorized (C-2) 

(See pages 477 and 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P3, LO; P1 , IF; P2. 
Case ground . 

. All speclflcallons apply when operaled al + 13 dBm available LO power Wllh 50 ohm source 
and load Impedance 

.. For IF frequencies of 10·500 MHz and an RF of 10 dBm or lower 

t fndependenl of sum frequency malch 

This product contains elements protected by United States Patent Number 4.224.572 

Ordering Information 

Model No. 
MD-162 
MDC-162 

Delivery IS from stock 

Part No. 
9149 
9144 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$341 
428 

Typical Performance 
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MODELS 
MD-/MDC-163 

TERMINATION-INSENSITIVE 
BIASABLE MIXER 1-6 GHz 

LO DRIVE 0 dBm 
Intermodulation Ratio Insensitive to IF 
Port Mismatches 
7 dB Typical Midband Conversion Loss 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port 

1-6 GHz 
10-2000 MHz 

Conversion Loss·· 

Isolation 

1-3 GHz 
1-6 GHz 
LO to RF 

LO to IF 
RFtolF 

(1 -2 GHz) 
(2-6 GHz) 
(1-6 GHz) 
(1 -6 GHz) 

9.0 dB Max 
10.5 dB Max 

10 dB Min 
13 dB Min 
13 dB Min 
15dBMin 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

DC Bias 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 
2.0 GHz 
4.0 GHz 
6.0 GHz 

3rd Order Intercept 
Degradation 

50 Ohms Nominal 

500 mW Max @ 25°C 
Derated 6.4 mW/oC 

+5, -5 VDC @ 12 mA each 

- 2 dBm Typical 
- 6 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 7.0 dBm Typical 
+ 8.0 dBm Typical 
+ 5.0 dBm Typical 
1.5 dB Typical @ 

IF Termination VSWR 3:1 
Package Type MD-162 Flatback (FP-19) 

MDC-162 Connectorized (C-2) 
(See pages 477 and 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P3, LO; P1 , IF; P2. 

Bias connection as marked, case ground. 
• All specifications apply when operated at a dBm available LO power with 50 ohm source 
and load Impedance 

•• For IF frecuencles of 10·500 MHz and an RF of - 10 dBm or lower 

t Independent of sum frequency match 

Th is product contains efements protected by United States Patent Number 4,224 ,572. 

Ordering Information 

Model No. 
MD-163 
MDC-163 

Delivery IS from stock. 

Part No. 
9159 
9154 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$428 
515 

Typical Performance 
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MODELS 
MD-/MDC-1S4 

TERMINATION-INSENSITIVE 
MIXER 0.5-9 GHz 

Intermodulation Rat io Insensitive to IF 
Port Mismatches 
6.5 dB Typical Midband Conversion Loss 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 

Frequency Range RF. LO Ports 0.5-9 GHz 
IF Port 10-2000 MHz 

Conversion Loss·· 1-7GHz 8.5 dB Max 
0.5-1 GHz 10dBMax 
7-9 GHz 11 dB Max 

Isolation LO to RF (1 .5-7 GHz) 17 dB Min 
(0.5-9 GHz) 13dB Min 

LOto IF (1-7GHz) 20 dB Min 
(0.5-9 GHz) 17 dB Min 

RFto IF (0.5-9 GHz) 17 dB Min 

Operating Characteristics 
Maximum Input 

Total Power 

LOPower 
RF Input 

1 dB Compression 
1 dB Desensitization 

sse Noise Figure 

3rd Order Input Intercept 
2.0 GHz 
8.0 GHz 

3rd Order Intercept 
Degradation 

350 MW Max@25 °C 
Derated 3.5 mW/oC 

+24dBm Max 

+ 8 dBm TYPical 
+ 6 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 15 dBm TYPical 
+ 17 dBm Typical 

+ 1.5 dB Typical @ 
IF Termination VSWR 3:1 

Package Type MD-164 Flatpack (FP-10) 
MDC-164 Connectorized (C-3) 

(See pages 475 and 481 for physical dimensions.) 
Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration RF; P3 , LO; P1 , IF; P2. 

Case ground . 
• All speclflcallons apply when operaled al + 13 dBm available LO power with 50 ohm source 
and load Impedance . 

•• For IF frequencies of 10·500 MHz and an RF of - 10 dBm or lower 

t Independent of sum frequency match 

This producl contains elements protected by United States Patent Number 4.224.572. 

Ordering Information 

Model No. 
MD-164 
MDC-164 

Delivery IS from stock 

Part No. 
9229 
9224 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$357 
444 

Typical Performance 
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MODELS 
MD-/MDC-165 

TERMINATION-INSENSITIVE 
BIAS ABLE MIXER 0.5-8 GHz 

LO DRIVE 0 dBm 
Intermodulation Ratio Insensitive to IF 
Port Mismatches 
9 dB Typical Midband Conversion Loss 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 
Conversion Loss" 1-7 GHz 

0.5-8 GHz 
Isolation LO to RF 

LOto IF 

RFto IF 

(1-7 GHz) 
(0.5-8 GHz) 
(0.5-7 GHz) 
(0.5-8 GHz 
(0.5-7 GHz) 
(0.5-8 GHz) 

0.5-8 GHz 
2-2000 MHz 
11.0 dB Max 
12.5 dB Max 

17 dB Min 
13 dB Min 
17 dB Min 
12 dB Min 
17 dB Min 
13 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 
2.0 GHz 
8.0 GHz 

3rd Order Intercept 
Degradation 

50 Ohms Nominal 

500 mW Max @ 25°C 
Derated 6.4 mW/oC 

- 2 dBm Typical 
- 6 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 7.0 dBm Typical 
+ 5.0 dBm Typical 
1.5 dB Typical @ 

IF Termination VSWR 3:1 
Package Type MD-165 Flatpack (FP-11) 

MDC-165 Connectorized (C-3) 
(See pages 476 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration RF; P3, LO; P1, IF; P2. 

Bias voltages as marked, Case ground . 
• All specifications apply when operated at 0 dBm available LO power with 50 ohm source 
and load impedance . 

•• For IF frequencies of 10·500 MHz and an RF of -10 dBm or lower. 

t Independent of sum Irequency match. 

This product contains elements protected by United States Patent Number 4,224,572. 

Ordering Information 

Model No. 
MD-165 
MDC-165 

Delivery is from stock. 

Part No. 
9239 
9234 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$424 
511 

Typical Performance 
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MODELS 
MD-/MDC-169 

TERMINATION INSENSITIVE 
MIXER 1 MHz - 3.5 GHz 

Intermodulation Ratio is Insensitive to 
Port Mismatches 
Typical Midband VSWR < 2.0:1 
35 dB Typical Midband Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range RF, LO Ports 

IF Port 
0.001 · 3.5 GHz 

5-1500 MHz 
Conversion Loss 5·1000 MHz 

5·3000 MHz 
1-3500 MHz 

7 dB Max 
8 dB Max" 
10dBMax 

Isolation LO to RF (5·1000 MHz) 
(1-3500 MHz) 

30 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 

LO to IF (5-1000 MHz) 
(1·3500 MHz) 

RF to IF (10·500 MHz) 
(1·3000 MHz) 
(1·3500 MHz) 

30 dB Min 
20 dB Min 
18 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

LO Power 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two Tone 1M 
Ratio: (with - 10 dBm 
input, each tone and 
60 MHz IF) 
3rd Order Intermodulation 
Ratio Degradation 

50 Ohms Nominal 

350 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/oC 

+24 dBm Max 

+ 7 dBm TYPical 
+ 5 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

55dB@10MHz 
58 dB @ 500 MHz 

56 dB @ 3000 MHz 

3 dB Typical @ 
IFVSWR 3:1 

Package Type MD-169 Flatpack (FP·2) 
MDC-169 Connectorized (C·7) 

(See pages 474 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams·Russell catalog . 
Pin Configuration RF; P8, LO; P5, IF; P4. 

Case and all other pins are ground. 
-All specilicalions apply when operated at + t OdBm available LO power with 50 ohm source and 
load Impedance 

• -8 5 dB 101 MDC-169 

This product contains elements protected by United States Patent Number 4 ,224 ,572. 

Ordering Information 

Model No. 
MD·169 
MDC·169 

Dell'IJery IS from Slock 

Part No. 
9099 
9094 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$134 
221 

Typical Performance 
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MODEL 
MD-173 

HIGH LEVEL DOUBLE-BALANCED 
MIXER 5-1200 MHz 

6 dB Midband Conversion Loss 
+ 25 dBm Typical Third Order Intercept 
1 GHz Bandwidth in Relay Header Case 

Guaranteed Specincations * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 5-1200 MHz 
IF Port 1-1000 MHz 

Conversion Loss·· 5-1200 MHz 9.0 dB Max 
10-900 MHz 7.0 dB Max 

Isolation LO to RF (5-1200 MHz) 15 dB Min 
(5-300 MHz) 20 dB Min 

LO to IF (2-1200 MHz) 20 dB Min 
RF to IF (5-1200 MHz) 20 dB Min 

(5-900 MHz) 25 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two Tone 1M 
Ratio··· (with 0 dBm 
input, each tone 
and 10 MHz IF) 
Package Type 

Environmental 

50 Ohms Nominal 

400 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 

+ 8.0 dBm Typical 
+ 7.0 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

50 dB @ 100 MHz 
50 dB @ 500 MHz 

40 dB @ 1000 MHz 

Relay Header (RH-3) 
(See page 473 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

'All specifications apply when operated at + 17 dBm available La power with 50 ohm source 
and load Impedance, and pin conhguratlon No 1 

"Speci fied for IF of 1-250 MHz. 

" 'Pln configuration No 2 tYPically 10 dB lower 

tp2 and P6 are connected Internally . 

Pin Configuration t 

1 2 

RF 1 1 

LO 2,6 8 

tF 8 2,6 

GND 3,4,5,7 3,4,5,7 

Ordering Information 

Model No. Part No. Connectors 
MD-173 9069 Pin 

Delivery IS from stock . 

Unit Price 
(5-9 Units) 

$31 

Typical Performance 
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MODELS 
MD-/MDC-174 

HIGH LEVEL TERMINATION 
INSENSITIVE MIXER 1-2800 MHz 

Intermodulation Ratio Insensitive to 
Port Mismatches 
Typical Midband VSWR < 2.0:1 
LO Drive to +27 dBm 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 

Frequency Range RF, LO Ports 
IF Port 

1-2800 MHz 
1-2000 MHz 

Conversion Loss * * 

Isolation 

5-1200 MHz 
5-2000 MHz 
1-2800 MHz 
LO to RF 

LO to IF 

RFto IF 

MDC-174 
7.5 dB Max 
8.5 dB Max 
9.5 dB Max 

(1-1 000 MHz) 
(1-2000 MHz) 
(1 -2800 MHz) 
(1-1 500 MHz) 
(1 -2800 MHz) 
(5-1000 MHz) 
(1-2000 MHz) 
(1-2800 MHz) 

MD-174 
7.5 Max 
8.0 Max 
9.0 Max 

30 dB Min 
20 dB Min 
15 dB Min 
30 dB Min 
25 dB Min 
25 dB Min 
20 dB Min 
15dBMin 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

LO Power 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two Tone 1M 
Ratio (with 0 dBm input, 
each tone and 
10 MHz IF) 

50 Ohms Nominal 

0.5 Watt Max @25 °C 
Derated to 85 °C@3.2mW/oC 

+26dBm Max 

+ 16 dBm Typical 
+ 14 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

60 dB @ 100 MHz 
55 dB @ 1000 MHz 
52 dB @ 2800 MHz 

Package Type MD-174 Flatpack (FP-3) 
MDC-174 Connectorized (C-9) 

(See pages 474 and 482 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration RF; P1 0, LO; P6, IF; P5. 

Case and all other pins are ground. 
• All specifications apply when operated at + 20 dBm available LO power with 50 ohm source 
and load Impedance 

•• Conversion loss for 60 MHz IF 
This product contains elements protected by United States Patent Number 4,224,572. 

Ordering Information 

Model No. 
MD-174 
MDC-174 

Delivery IS from stock 

Part No. 
9199 
9194 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$165 
252 

Typical Performance 
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MODELS 
MD-/MDC-176 

DOUBLE-BALANCED 
MIXER 2.0-4.0 GHz 

4.5 dB Typical Midband Conversion Loss 
25 dB Typical Midband L-R Isolation 
Operable with Starved LO 

Guaranteed Specifications * 
(From - 55°C to + 85 °e ) 

Frequency Range RF, LO Ports 
IF Port (3 dB BW) 

2.0-4.0 GHz 
DC-300 MHz 

Conversion Loss·· 
Isolation LO to RF 

LOto IF 

RFto IF 

(2 .0-3.0 GHz) 
(3 .0-4.0 GHz) 
(2 .0-2.5 GHz) 
(2.5-4.0 GHz) 
(2.0-4.0 GHz) 

6.0 dB Max 
15dBMin 
20 dB Min 
17 dB Min 
20 dB Min 
20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 
2.0 GHz 
4.0 GHz 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated 3.2 mW/oC 

+ 2.5 dBm Typical 
o dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 7 dBm Typical 
+ 7 dBm Typical 

Package Type MD-176 Flatpack (FP-10) 
MDC-170 Connectorized (C-3) 

(See pages 475 and 481 for physical dimensions.) 
Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration RF; P3 , LO; P1 , IF; P2. 

Caseground . 
• All specifications apply when operaled at + 7 dBm available LO power with 50 ohm source and load Impedance 

.. For IF frequencies of DC-lOO MHz and an RF of - 10 dBm or lower 
This product contains elements protected by United States Patent Number 4,224,572 . 

Ordering Information 

Model No. 
MD-176 
MDC-176 

Delivery IS from stock 

Part No. 
9089 
9084 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$200 
287 

Typical Performance 
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MODELS 
MD-/MDC-178 

I DOUBLE-BALANCED 
MIXER 2.6-5.2 GHz 

4.5 dB Typical Midband Conversion Loss 
27 dB Typical Midband L-R Isolation 
Operable with Starved LO 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 2.6-5.2 GHz 
DC-300 MHz IF Port (3 dB BW) 

Conversion Loss * * 
Isolation LO to RF 

LO to IF 
LO to IF 

(2.6 - 5.2 GHz) 
(2.6 - 5.2 GHz) 
(2.6 - 5.2 GHz) 

6 dB Max 
20 dB Min 
20 dB Min 
20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 
2.5 GHz 
4.0 GHz 
5.2 Ghz 

50 Ohms Nominal 

300 mW Max @ 25°C 
Derated 3.2 mW/oC 

+ 2.5 dBm TYPical 
o dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 9 dBm TYPical 
+ 8 dBm TYPical 

+ 12 dBm Typical 
Package Type MD-178 Flatpack (FP-10) 

M DC-178 Connectorized (C-3) 
(See pages 475 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P3, LO; P1, IF; P2. 
Case ground . 

• All speci licaiions apply when operaled al + 7 dBm available LO power Wllh 50 ohm source 
and load Impedance 

" For IF Irequencles 01 DC· 100 MHz and an RF 01 - 10 dBm or lower 

Ordering Information 

Model No. 
MD-178 
MDC-178 

Delivery IS from stock 

Part No. 
9279 
9274 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$179 
265 

Typical Performance 
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MODELS 
MD-/MDC-179 

TERMINATION INSENSITIVE 
MIXER 1-4000 MHz 

Intermodulation Ratio is Insensitive to 
Port Mismatches 
Typical Midband VSWR < 2.0: 1 
35 dB Typical Midband Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port 

Conversion LOSSH 5 - 1000 MHz 
5 - 2500 MHz 
5 - 3500 MHz 
1 - 4000 MHz 

1-4000 MHz 
5- 1500 MHz 

7.5 dB Max 
8.5 dB Max 
9.5 dB Max 

10.5 dB Max 

Isolation LO to RF (5-1000 MHz) 
(1 -4000 MHz) 

30 dB Min 
20 dB Min 

LO to IF (5-1000 MHz) 
(1 -4000 MHz) 

30 dB Min 
20 dB Min 

RF to IF (10-500 MHz) 30 d B Min 
_______ ___ _ ---'('""'-1-...:.4.::..00::..:0:.:Mc.:..:.:...:H:::J.z)'----...:.1.::..6 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

LO Power 

RF Input 
1 dB Compression 
1 d B Desensitization 

5SB Noise Figure 

Typical Two Tone 1M 
Ratio: (with - 10 dBm 
input, each tone and 
60 MHz IF) 
3rd Order Intermodulation 
Ratio Degradation 

50 Ohms Nominal 

350 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/oC 

+24 d Bm Max 

+ 5 d Bm Typical 
+ 3 d Bm Typical 

Within 1 dB of Conversion 
Loss Max 

49dB@10MHz 
52 d B @ 500 MHz 

50 dB @ 3000 MHz 

3 d B Typical @ 
IF VSWR 31 

Package Type MD-179 Flatpack (FP-2) 
MDC-179 Connectorized (C-7) 

(See pages 474 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P8, LO : P5, IF; P4 . 
Case and all other pins are ground . 

• All specifications apply when operated at +7 dBm available LO power with 50 ohm source 
and load Impedance. 

" For IF frequencies of 5-300 MHz and an RF of -10 dBm or lower. 
ThiS product contains elements protected by United States Patent Number 4,224,572 

Ordering Information 

Model No. 
MD-179 
MDC-179 

Del ivery IS from Slock 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$185 
252 

Typical Performance 
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MODELS 
MD-/MDC-185 

DOUBLE-BALANCED 
MIXER 3.7-4.2 GHz 

5.0 dB Typical Midband Conversion Loss 
29 dB Typical Midband L-R Isolation 
Operable with Starved LO 

Guaranteed Specifications * 
(From - Ssoc to + OS°C) 

Frequency Range RF Port 
LO Port 
IF Port 

Conversion Loss ** 

Isolation LO to RF (3,0-5,5 GHz) 
LO to IF (3,0-5,5 GHz) 
RF to IF (3, 7-4,2 GHz) 

Operating Characteristics 

3,7-4,2 GHz 
3,0-5,5 GHz 

DC-1300 MHz 
6,5 dB Max 

20 dB Min 
18 dB Min 
20 dB Min 

Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 

300 mW Max @ 25°C 
Derated 3,2 mW/oC 

+ 2,0 dBm TYPical 
o dBm Typical 

Within 1 dB of Conversion 
Loss Max 

4,0 GHz + 9 dBm Typical 
Package Type MD-185 Flatpack (FP-10) 

MDC-185 Connectorized (C-3) 
(See pages 475 and 481 for physical dimensions,) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog , 
Pin Configuration RF; P3, LO; P1 , IF; P2, 

Case ground, 
• All specifications apply when operaled al + 7 dBm available LO power wllh 50 ohm source 
and load Impedance, 

"For IF frequencies of DC,500 MHz and an RF of -10 dBm or lower. 

Ordering Information 

Model No. 
MD-185 
MDC-185 

Delivery IS from stock. 

Part No. 
9509 
9504 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$179 
265 

Typical Performance 
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MODEL 
MDS-217 

SURFACE MOUNT DOUBLE
BALANCED MIXER 600-2000 MHz 

Fully Hermetic Package 
6.5 dB Typical Noise Figure 
30 dB Typical LO-RF Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port 

Conversion Loss 
and SSB Noise 
Figure 
Isolation 

600-2000 MHz 

LO to RF (600-2000 MHz) 
LO to IF (600-2000 MHz) 

Operating Characteristics 

600-2000 MHz 
DC-1000 MHz 

8.0dB Max 

25 dB Min 
20 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 

IF Port Current 

DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensrtization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input 
60 MHz and 70 MHz IF) 
Package Type 

Environmental 

300 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 

Negative 

...; 6 mV Typical 

o dBm Typical 
-4 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

44 dB @ 800 MHz 
40 dB @ 1500 MHz 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the enVIronmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P4, LO; P3, IF; P2 
Case and all other pins are ground . 

. All spec,f,calions apply when operaled al + 7 dBm available LO power wllh 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MDS-217 PIN 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$113 

Typical Performance 
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MODEL 
MDS-220 

SURFACE MOUNT DOUBLE
BALANCED MIXER 1-400 MHz 

Fully Hermetic Package 
Low Cost, High Level 
+ 17 dBm Typical Intercept Point 
6 dB Typical Conversion Loss 
+7 dBm Typical Compression Point 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 1-400 MHz 
IF Port DC-400 MHz 

Conversion Loss 3-300 MHz 7 dB Max 
1-400 MHz 8 dB Max 

Isolation LO to RF (1-300 MHz) 32 dB Min 
(300-400 MHz) 28 dB Min 

LO to IF (1-300 MHz) 30 dB Min 
(300-400 MHz) 25 dB Min 

RFto IF (1-150 MHz) 25 dB Min 
(150-400 MHz) 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated to 85 °C @ 3.2 mW/oC 

+ 7 dBm Typical 
+ 5 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

Typical Two-Tone 1M Ratio ~ 55dBMIn 
(with -10 dBm input, each input) 
Package Type 

Environmental 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P4, LO; P3, IF; P2 
Case and all other pins are ground. 

. All speci fications apply when operated al + 13 dBm available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MDS-220 PIN 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$45 

Typical Performance 
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MODEL 
MDS-221 

SURFACE MOUNT DOUBLE
BALANCED MIXER 0.5-350 MHz 

Fully Hermetic Package 
Low Cost, Medium Level 
+15 dBm Typical Intercept Point 
6 dB Typical Conversion Loss 
+5 dBm Typical Compression Point 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 0.5-350 MHz 
IF Port DC-350 MHz 

Conversion Loss 2-300 MHz 7 dB Max 
0.5-350 MHz 8 dB Max 

Isolation LO to RF (0.5-1 00 MHz) 35 dB Min 
(1 00-350 MHz) 28 dB Min 

LOto IF (0.5-1 00 MHz) 32 dB Min 
(100-350 MHz) 25 dB Min 

RFto IF (0.5-1 00 MHz) 25 dB Min 
{100-350 MHz) 18 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

50 Ohms Nominal 

300 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

+ 5 dBm Typical 
+ 3 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

Typical Two-Tone 1M Ratio ~ 50dBMin 
(with -10 dBm input, each input) 
Package Type 

Envi ron mental 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P4, LO; P3, IF; P2 
Case and all other pins are ground. 

-All speclflcallons apply when operaled al + 10 dBm available LO power wllh 50 ohm source and 
load Impedance 
"P3 & P4 are connecled logelher exlernally 10 make an IF Port 

Ordering Information 

Model No. Connectors 

MDS-221 PIN 
DelIvery IS from stock 

Unit Price 
(5-9 Units) 

$45 

Typical Performance 
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MODEL 
MDS-222 

SURFACE MOUNT DOUBLE
BALANCED MIXER 200 KHz - 200 MHz 

Fully Hermetic Package 
Three Decade Coverage 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port 

Conversion Loss 0.2-50 MHz 
50-200 MHz 

Isolation LO to RF (0.2-50 MHz) 
(50-200 MHz) 

LO to IF (0.2-50 MHz) 
(50-200 MHz) 

RF to IF (0.2-50 MHz) 
(50-200 MHz) 

Operating Characteristics 

0.2-200 MHz 
DC-200 MHz 

6.0 dB Max 
7.5 dB Max 
35 dB Min 
30 dB Min 
35 dB Min 
25 dB Min 
25 dB Min 
20 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 

X Port Current 
DC Polarity 

DC Offset 

RF Inputt 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
25 MHz and 35 MHz IF) 
Package Type 

Environmental 

400 mW Max @ 25°C 
Derated linearly to 85 °C @ 

3.2 mW/oC 
50 mA Max 

Negative 
(When connected as indicated 

under Mech . Data) 
~ 3 mV Typical 

+ 2 dBm TYPical 
OdBmTypical 

Within 1 dB of Conversion 
Loss Max 

100-200 MHz~50 dB 
200-300 MHz~36 dB 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P4, LO ; P3, IF; P2 
Case and all other pins are ground . 

• All specilicatlons apply when operated at + 7 dBm available LO power wIth 50 ohm source and 
load Impedance 

tMeasured at 100 MHz 

Ordering Information 

Model No. Connectors 
MDS-222 PIN 
Delivery IS Irom stock 

Unit Price 
(5-9 Units) 

$45 

Typical Performance 
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MODEL 
MDS-223 

SURFACE MOUNT DOUBLE· 
BALANCED MIXER 5 - 500 MHz 

Fully Hermetic Package 
Low Cost 
7 dB Typical Midband Conversion Loss 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 5-500 MHz 
IF Port DC-500 MHz 

Conversion Loss 5-150MHz 7.0 dB Max 
150-500 MHz 9.0 dB Max 

Isolation LO to RF (5-150 MHz) 40 dB Min 
(150-500 MHz) 35 dB Min 

LO to IF (5-150 MHz) 35 dB Min 
(150-500 MHz) 25 dB Min 

RF to IF (5-150 MHz) 25 dB Min 
(150-500 MHz) 20 dB Min 

Operati ng Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

1 d B Compression 
1 dB Desensitization 

SSB Noise Figure 

50 Ohms Nominal 

400 mW Max @ 25 °C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 
Negative 

~ 1 mV Typical 

+ 2.5 dBm Typical 
o dBm Typical 

Within 1 dB of Conversion Loss Max 
Typical Two-Tone 1M Ratio 
(with - 10 dBm input, each 
input 25 MHz and 35 MHz IF) 

100-350 MHz~55dB 
350-500 M Hz ~ 40 dB 

Package Type 

Environmental 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P4, LO; P3, IF; P2 
Case and all other pins are ground 

All other pins are ground. 
. AU speClllcallons apply when uperated at t 7 uBm available LO power with 50 ohm source 
and luad IItlpedal1ce 

• • No Internal connecuon 
•• • P3 and P7 are connecled logelher 10 make IF POri 

Ordering Information 

Model No. Connectors 

MDS-223 PIN 
Delivery IS Irom stock 

Unit Price 
(5,9 Units) 

$45 

Typical Performance 
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MODEL 
MDS-614 

SURFACE MOUNT DOUBLE· 
BALANCED MIXER 0.7-2 GHz 

Fully Hermetic Package 
6 dB Typical Midband Conversion Loss 
25 dB Typical Isolation 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 
Frequency Range RF, LO Ports 

IF Port 
0.7 - 2 GHz 

DC-300 MHz 
Conversion Loss 8 dB Max 
Isolation LO to RF (0.7-1 GHz) 

(1-2 GHz) 
23 dB Min 
20 dB Min 
20 dB Min 
12 dB Min 
23 dB Min 
15 dB Min 

LO to IF (0.7-1 GHz) 
(1-2 GHz) 
(0.7-1 GHz) 
(1-2 GHz) 

RF to IF 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio (with - 10 dBm 
input, each input, 
25 MHz and 35 MHz IF) 
Package Type 

Environmental 

50 Ohms Nominal 

300 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 
Negative 

.;; 3 mV Typical 

o dBm TYPical 
- 3 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

600-2000 MHo 36 dB 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration 
MDS-614 RF; P4, LO; P3, IF; P2 

Case and all other pins are ground 

'AIi specll,callons apply when opera led at +7 dBm available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No_ Connectors 

MDS-614 PIN 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$68 

Typical Performance 

CONVERSION LOSS 
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MODEL 
MD-S2S-4 

HIGH LEVEL DOUBLE· 
BALANCED MIXER 5-4000 MHz 

Broadband Frequency Range 
+ 17 dBm Typical Third Order 
Intercept Point 

Guaranteed Specifications * 
(From - 55°C to + 85 0c) 

Frequency Range RF, LO Ports 
IF Port 

Conversion Loss 5-2000 MHz 
2000-4000 MHz 

Isolation LO to RF (5-50 MHz) 
(50-2000 MHz) 
(200-4000 MHz) 

LO to IF (5-50 MHz) 
(50-2000 MHz) 
(200-4000 MHz) 

RF to IF (5-50 MHz) 
(50-2000 MHz) 
(200-4000 MHz) 

Operating Characteristics 

5-4000 MHz 
5-1900 MHz 

9dB Max 
10 dB Max 
20 dB Min 
25dB Min 
20 dB Min 
20dB Min 
30dB Min 
25dB Min 
20dB Min 
25 dB Min 
20dB Min 

Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 

IF Port Current 
DC Polarity 
DC Offset 
RF Input 

1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

Typical Two-Tone 1M 
Ratio: (with - 10 dBm 
input, each input, 
60 MHz and 70 MHz IF) 

600 mW Max @ 25°C 
Derated to 85°C @ 3.2 mW/oC 

50 mA Max 
Negative 

~ 5 mV Typical 

+ 6 dBm Typical 
+ 0 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

80-430 MHz~53 dB 

Package Type Connectorized (C-9) 
(See pages 482 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
. All speci fications apply when operated at + 10 dBrTI available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. 
MD-525-4 
MD-525-4 

Delivery IS from stock 

Part No. 
9134 
9132 

Connectors 
SMA 
TNC 

Unit Price 
(5-9 Units) 

$171 
171 

Typical Performance 

CONVERSION LOSS 
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MODEL MO-400 
DOUBLE BALANCED MIXER 
RF, LO 1-1000 MHz IF OC-1000 MHz 

l O Power +7 dBm 
4-Pin Half Relay Header 
Mel Model TFM-2 Replacement 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 1 - 500 MHz 
500 - 1000 MHz 

Isolation LO to RF 1 - 10 MHz 
10 - 500 MHz 
500 - 1000 MHz 

LO to IF 1 - 10 MHz 
10 - 500 MHz 
500 - 1000 MHz 

RF to IF 1 - 10 MHz 
10 - 500 MHz 
500 - 1000 MHz 

1 - 1000 MHz 
DC - 1000 MHz 

7.5 dB Max 
8.5 dB Max 

45 dB Min 
25 dB Min 
25 dB Min 
40 dB Min 
25 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
15 dB Min 

Typical Performance 
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Operating Characteristics ISOLATION 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polanty 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

50 mW Max 
40 mA Max 

Neg 
:5 1.0 mV Typ 

+2.0 dBm Typ 

- 2 .0 dBm Typ 
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SSB Noise Figure Within 1.0 dB of Conversion CONVERSION LOSS VS. LO POWER 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

58 dB Typ at 160 MHz 
50 dB Typ at 500 MHz 

38 dB Typ at 1000 MHz 

Package Type (RH-6) 
(See page 473 for physical dimensions.) 

Pin Configuration RF; P1, LO; P4, IF; P2 
P3 = Case ground. 

"All specIfications apply when operated at +7 dBm available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD-400 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$15.90 
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MODEL MD-401 
DOUBLE BALANCED MIXER 
RF, LO 0.2 - 400 MHz IF, DC - 400 MHz 

lO Power +7 dBm 
Half Relay Header 
Mel Model TFM-3 Replacement 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 0.2 - 10 MHz 
10 - 200 

Isolation 

200 - 400 MHz 

LO to RF 0.2 - 10 MHz 
10 - 200 MHz 
200 - 400 MHz 

LO to IF 0.2 - 10 MHz 
10 - 200 MHz 
200 - 400 MHz 

RF to IF 0.2 - 10 MHz 
10 - 200 MHz 
200 - 400 MHz 

Operating Characteristics 

0.2 - 400 MHz 
DC - 400 MHz 

8.0 dB Max 
7.0 dB Max 
8,0 dB Max 

50 dB Min 
35 dB Min 
25 dB Min 
40 dB Min 
35 dB Min 
20 dB Min 
30 dB Min 
15 dB Min 
12 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polari ty 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 mW Max 
40 mA Max 

Neg 
:5 2.0 mV Typ 

o dBm Typ 

- 2.0 dBm Typ 

Within 1.0 dB of Conversion 

45 dB Typ at 160 MHz 
42 dB Typ at 400 MHz 

Package Type (RH-6) 
(See page 473 for physical dimensions.) 

Pin Configuration RF; P1, LO; P4, IF; P2 
P3 = Case ground. 

'AII specifications apply when operated at +7 dBm available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD-401 PIN 
Delivery IS from stock 

Unit Price 
(1 -24 Units) 

$25,90 

Typical Performance 
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MODEL MO-402 
DOUBLE BALANCED MIXER 
RF, LO 5-1250 MHz IF OC-1250 MHz 

lO Power +7 dBm 
Half Relay Header 
Mel Model TFM-4 Replacement 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Frequency Range 

Conversion Loss 

Isolation 

RF, LO Ports 
IF Port 

5 - 10 MHz 
10 - 625 MHz 
625 - 1250 MHz 

LO to RF 5 - 10 MHz 
10 - 625 MHz 
625 - 1250 MHz 

LO to IF 5 - 10 MHz 
10 - 625 MHz 
625 - 1250 MHz 

RF to IF 5 - 10 MHz 
10 - 625 MHz 
625 - 1250 MHz 

Operating Characteristics 

5 - 1250 MHz 
DC - 1250 MHz 

8.5 dB Max 
7.5 dB Max 
9.5 dB Max 

45 dB Min 
30 dB Min 
25 dB Min 
40 dB Min 
25 dB Min 
20 dB Min 
30 dB Min 
15 dB Min 
10 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

50 mW Max 
40 mA Max 

Neg 
$ 1.0 mV Typ 

Typical Performance 
CONVERSION LOSS 
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RF Input for 1dB Compression +2.0 dBm Typ 

RF Input for 1 dB Desensitization +1 dBm Typ 
CONVERSION LOSS VS. LO POWER 

SSB Noise Figure Within 1.0 dB of Conversion 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 and 60 MHz IF) 

56 dB Typ at 160 MHz 
51 dB Typ at 500 MHz 

35 dB Typ at 1000 MHz 

Package Type 

Pin Configuration 

(RH-6) 
(See page 473 for physical dimenSions.) 

RF; P1 , LO; P4, IF; P2 
All other pins are ground. 

'AII spec,l,calions apply when operated at + 7 dBm available La power wi th 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD-402 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$25.90 
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MODEL MD-403 
DOUBLE BALANCED MIXER 
RF, LO 2-500 MHz IF DC-500 MHz 

lO Power + 17 dBm 
4-Pin Half Relay Header 
low Cost 
MCl Model TFM-1 H Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 2 - 250 MHz 
250 - 500 MHz 

Isolation LO to RF 2 - 20 MHz 
20 - 250 MHz 
250 - 500 MHz 

LO to IF 2 - 20 MHz 
20 - 250 MHz 
250 - 500 MHz 

RF to IF 2 - 20 MHz 
20 · 250 MHz 
250 - 500 MHz 

Operating Characteristics 

2 - 500M Hz 
DC - 500 MHz 

7.5 dB Max 
8.5 dB Max 

45 dB Min 
30 dB Min 
20 dB Min 
40 dB Min 
25 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
15 dB Min 

Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 
IF Port Current 
DC Polarity 
DC Offset 

200 mW Max 
40 mA Max 

Neg 
:51.0 mV Typ 

RF Input for 1dB Compression +13.0 dBm Typ 

RF Input for 1 dB Desensitization +12.0 dBm Typ 
SSB Noise Figure Within 1.0 dB of Conversion 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 58 dB Typ at 160 MHz 

__ t_on_e~a~n~d~5~0~, ~6~0~M~H~z~IF~) __________ 6~0~dB~~~p~at5OOMHz 
Package Type 

Pin Configuration 

(RH·6) 
(See page 473 for physical dimensions.) 

RF; P1, LO; P4, IF; P2 
P3 = Case ground. 

'AII spec,f,cat,ons apply when operated at +17 dBm ava,lable LO power w,lh 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD·403 PIN 
Deliver,! from stock 

Unit Price 
(1-24 Units) 

$29.90 

Typical Performance 
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MODEL MD-404 
DOUBLE BALANCED MIXER 
RF, LO 5-1000 MHz IF DC-1000 MHz 

lO Power +17 dBm 
Half Relay Header 
Mel Model TFM-2H Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 5 - 500 MHz 
500 - 1000 MHz 

Isolation LO to RF 5 - 50 MHz 
50 - 500 MHz 
500 - 1000 MHz 

LO to IF 5 - 50 MHz 
50 - 500 MHz 
500 - 1000 MHz 

RF to IF 5 - 50 MHz 
50 - 500 MHz 
500 - 1000 MHz 

Operating Characteristics 

5 - 1000 MHz 
DC - 1000 MHz 

7.0 dB Max 
10.0 dB Max 

45 dB Min 
30 dB Min 
20 dB Min 
40 dB Min 
25 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
15 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

200 mW Max 
40 mA Max 

Neg 
2.0 mV Typ 

+14.0 dBm Typ 

Typical Performance 
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RF Input for 1 dB Desensitization + 12.0 dBm Typ CONVERSION LOSS VS LO POWER 
SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

Within 1.0 dB of Conversion 

62 dB Typ at 160 MHz 
60 dB Typ at 500 MHz 

52 dB Typ at 1000 MHz 

Package Type (RH-6) 
(See page 473 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P4, IF; P2 
P3 = Case ground. 

'AII specifications appfy when operated at +t7 dBm available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD-404 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$38.90 
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MODEL MO-405 DOUBLE BALANCED MIXER 
RF, LO 0.1-250 MHz IF OC-250 MHz 

lO Power +17 dBm 
4-Pin Half Relay Header 
Mel Model TFM-3H Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 0.1 - 125 MHz 
125 - 250 MHz 

Isolation LO to RF 0.1 - 1.0 MHz 
1.0 - 125 MHz 
125 - 250 MHz 

LO to IF 0.1 - 1.0 MHz 
1.0 - 125 MHz 
125 - 250 MHz 

RF to IF 0.1 - 1.0 MHz 
1.0 - 125 MHz 
125 - 250 MHz 

Operating Characteristics 

0.1 - 250 MHz 
DC - 250 MHz 

TO dB Max 
8.5 dB Max 

45 dB Min 
30 dB Min 
20 dB Min 
40 dB Min 
25 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
15 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

200 mW Max 
40 mA Max 

Neg 
:::; 2.0 mV Typ 

+13.0 dBm Typ 

+12.0 dBm Typ 

Within 1.0 dB of Conversion 

55 dB Typ at 100 MHz 
59 dB Typ at 250 MHz 

Package Type (R H-6) 
(See page 473 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P4, IF; P2 
P3 = Case ground. 

'All specifications apply when operated at + 17 d6m available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD-405 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$29.90 

Typical Performance 
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MODEL MO-406 
DOUBLE BALANCED MIXER 
RF, LO 5-1200 MHz IF OC-1200 MHz 

LO Power +17 dBm 
4-Pin Half Relay Header 
Mel Model TFM-4H Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 5 - 600 MHz 
600 - 1200 MHz 

Isolation LO to RF 5 - 50 MHz 
50 - 600 MHz 
600 - 1200 MHz 

LO to IF 5 - 50 MHz 
50 - 600 MHz 
600 - 1200 MHz 

RF to IF 5 - 50 MHz 
50 - 600 MHz 
600 - 1200 MHz 

Operating Characteristics 

5 - 1200 MHz 
DC - 1200 MHz 

8.0 dB Max 
9.0 dB Max 

40 dB Min 
25 dB Min 
20 dB Min 
40 dB Min 
25 dB Min 
20 dB Min 
35 dB Min 
20 dB Min 
15 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

200 mW Max 
40 mA Max 

Neg 
$ 1.0 mV Typ 

+ 13.0 dBm Typ 

+11 .0 dBm Typ 

Within 1.0 dB of Conversion 

58 dB Typ at 160 MHz 
56 dB Typ at 500 MHz 

54 dB Typ at 1000 MHz 

Package Type (RH -7) 
(See page 473 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P4, IF; P2 
P3 = Case ground. 

'AII speCifications appty when operated at +17 dBm aval table LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD-406 PIN 
Delivery 1$ from Siock 

Unit Price 
(1-24 Units) 

$41 .90 

Typical Performance 
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MODEL MD-407 
I 

DOUBLE BALANCED MIXER 
RF, lO 10-3000 MHz IF 10-800 MHz 

LO Power +17 dBm 
4-Pin Half Relay Header 
Broadband LO, RF Response 
Mel Model TFM-15 Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 
10 - 3000 MHz 

10 - 800 MHz 

Conversion Loss 10 - 20 MHz 8.5 dB Max 
8.0 dB Max 
8.5 dB Max 

Isolation 

20 - 1500 MHz 
1500 - 3000 MHz 

LO to RF 10 - 100 MHz 
100 - 1500 MHz 
1500 - 3000 MHz 

LO to IF 10 - 100 MHz 
100 - 1500 MHz 
1500 - 3000 MHz 

RF to IF 10 - 100 MHz 
100 - 1500 MHz 
1500 - 3000 MHz 

25 dB Min 
25 dB Min 
25 dB Min 
20 dB Min 
20 dB Min 
20 dB Min 
20 dB Min 
20 dB Min 
20 dB Min 

'All specifications apply when operated at +10 dBm available LO power with 50 ohm source 
and load Impledance. 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 
RF Input for 1 dB Desensitization 
SSB Noise Figure 
Two-Tone 1M Ratio 

(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 Ohms Nominal 

50 mW Max 
40 mA Max 

Neg 
:'S 4.0 mV Typ 

+5.0 dBm Typ 

+3.0 dBm Typ 

Within 1.0 dB of Conversion 

60 dB Typ at 160 MHz 
54 dB Typ at 1060 MHz 
46 dB Typ at 3000 MHz 

Package Type (RH -7) 
(See page 473 for physical dimensions.) 

Pin Configuration RF; P4, LO; Pi , IF; P2 
P3 = Case ground. 

'All speclficallons appfy when operated at +10 dBm available LO power with 50 ohm source 
and load Impedance. 

Ordering Information 

Model No, Connectors 
MD-407 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$59.90 

Typical Performance 
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MODEL MD-410 
DOUBLE BALANCED MIXER 
RF, LO 0.5-500 MHz IF DC-SOO MHz 

lO Power +7 dBm 
Typical Midband Conversion l oss of 5.5 dB 
MCl Model SRA-1 Replacement 

Guaranteed Specifications· 
(From - 54°C to +8S°C) 
Frequency Range 

Conversion Loss 

Isolation 

RF, LO Ports 
IF Port 

0.5 - 10 MHz 
10 - 850 MHz 
250 - 500 MHz 

LO to RF 0.5 - 10 MHz 
10 - 250 MHz 
250 - 500 MHz 

LO to IF 0.5 - 10 MHz 
10 - 250 MHz 
250 - 500 MHz 

RF to IF 0.5 - 10 MHz 
10 - 250 MHz 
250 - 500 MHz 

0.5 - 500 MHz 
DC - 500 MHz 

8.5 dB Max 
6.5 dB Max 
8.0 dB Max 

45 dB Min 
35 dB Min 
25 dB Min 
35 dB Min 
25 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
10 dB Min 

Operating Characteristics 
Impedance 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 Ohms Nominal 

50 mW Max 
40 mA Max 

Neg 
:s 2.0 mV Typ 

- 2.0 dBm Typ 

- 4.0 dBm Typ 

Within 1.0 dB of Conversion 

dB Typ at 100 MHz 
41 dB Typ at 160 MHz 
26 dB Typ at 500 MHz 

Package Type (RH-1) 
(See page 472 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P8, IF; P3, P4** 
P2 = Case ground . 

'AII speCifications apply when operated at +7 dBm avadable LO power With 50 ohm source 
and load Impedance and With pins 5. 6 & 7 grounded 
"Plns 3 & 4 must be connected together externally 

Ordering Information 

Model No. Connectors 
MD-410 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$15.90 

Typical Performance 
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MODEL MD-411 
DOUBLE BALANCED MIXER 
RF, LO 0.6 - 500 MHz IF DC - 500 MHz 

lO Power +7 dBm 
Relay Header 
l ow Cost 
MCl Model SRA-1-1 Replacement 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 0.6 - 10M Hz 
10 - 250 MHz 
250 - 500 MHz 

Isolation LO to RF 0.6- 10 MHz 
10-250 MHz 
250-500 MHz 

LO to IF 0.6 - 10 MHz 
10-250 MHz 
250-500 MHz 

RF to IF 0.6- 10 MHz 
10-250 MHz 
250-500 MHz 

Operating Characteristics 

0.6 - 500 MHz 
DC - 500 MHz 

8.5 dB Max 
7.5 dB Max 
8.0 dB Max 

45 dB Min 
30 dB Min 
25 dB Min 
30 dB Min 
25 dB Min 
20 dB Min 
25 dB Min 
20 dB Min 

7 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with -10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 mW Max 
40 mA Max 

Neg 
:s 2.0 mV Typ 

-2.0 dBm Typ 

-4.0 dBm Typ 

Within 1.0 dB of Conversion 

38 dB Typ at 160 MHz 
27 dB Typ at 500 MHz 

Package Type (RH-1) 
(See page 472 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P8, IF; P3, P4** 
P2 = Case ground. 

'AII speci fications apply when operated at +7 dBm avai lable La power with 50 ohm source 
and load Impedance. and with pins 5. 6 & 7 grounded 
· ·P,ns 3 & 4 must be connected together externally 

Ordering Information 

Model No. Connectors 
MD-411 PIN 

Delivery IS from stock 

Unit Price 
(1-24 Units) 

$17.90 

Typical Performance 
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MODEL MO-412 
DOUBLE BALANCED MIXER 
RF, LO 1 - 1000 MHz IF 0.5 - 500 MHz 

lO Power +7 dBm 

Relay Header 

low Cost 

MCl Model SRA-2 Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 1 - 10 MHz 

Isolation 

10 - 500 MHz 
500 - 1000 MHz 

LO to RF 1 - 10 MHz 
10 - 500 MHz 
500 - 1000 MHz 

LO to IF 1 - 10 MHz 
10 - 500 MHz 
500 - 1000 MHz 

RF to IF 1 - 10 MHz 
10 - 500 MHz 
500 - 1000 MHz 

Operating Characteristics 

1 - 1000 MHz 
0.5 - 500 MHz 

8.5 dB Max 
7.5 dB Max 
8.5 dB Max 

30 dB Min 
20 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
20 dB Min 
25 dB Min 
15 dB Min 
10 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 mW Max 
40 rnA Max 

Neg 
$1.0 mV Typ 

-1.0 dBm Typ 

- 4.0 dBm Typ 

Within 1.0 dB of Conversion 

44 dB Typ at 160 MHz 
36 dB Typ at 500 MHz 

38 dB Typ at 1000 MHz 

Package Type (RH-1) 
(See page 472 for physical dimensions.) 

Pin Configuration RF; P1, LO; P8, IF; P3, P4** 
Case and all other pins are ground . 

'AII specilications apply when operated at +7 dBm available LO power with 50 ohm source 
and load Impedance 
"Pins 3 & 4 must be connected together externally 

Ordering Information 

Model No. Connectors 

MD-412 PIN 

Delivery IS from siock 

Unit Price 
(1-24 Units) 

$18.90 

Typical Performance 
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MODEL MD-413 
DOUBLE BALANCED MIXER 
RF, LO 0.5-500 MHz IF DC-SO~ MHz 

lO Power +17 dBm 
Relay Header 
Mel Model SRA-1 H Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 0.5 -1 .0 MHz 
5 - 250 MHz 
250 - 500 MHz 

Isolation LO to RF 0.5 - 5.0 MHz 
5 - 250 MHz 

250 - 500 MHz 
LO to IF 0.5 - 5.0 MHz 

5 - 250 MHz 
250 - 500 MHz 

RF to IF 0.5 - 5.0 MHz 
5 - 250 MHz 

250 - 500 MHz 

Operating Characteristics 

0.5 - 500 MHz 
DC - 500 MHz 

8.5 dB Max 
7.5 dB Max 
8.5 dB Max 

45 dB Min 
30 dB Min 
25 dB Min 
35 dB Min 
30 dB Min 
20 dB Min 
30 dB Min 
25 dB Min 
25 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
I F Port Cu rrent 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

200 mW Max 
40 mA Max 

Neg 
:5 2.0 mV Typ 

+9.0 dBm Typ 

RF Input for 1 dB Desensitization + 7.0 dBm Typ 

SSB Noise Figure With in 1.0 dB of Conversion 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

58 dB Typ at 160 MHz 
50 dB Typ at 500 MHz 

Package Type (RH-1) 
(See page 472 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P8, IF; P3, P4** 
P2 = Case ground. 

'AII specifications apply when operated at + 17 dBm available LO power with 50 ohm source 
and load Impedance. and with pins 5. 6 & 7 grounded 
"Pins 3 & 4 must be connected together externally 

Ordering Information 

Model No. Connectors 
MD-413 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$22 .90 

Typical Performance 
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MODEL MD-414 
DOUBLE BALANCED MIXER 
RF, LO 2 - 1000 MHz IF DC - 1000 MHz 

lO Power +17 dBm 
Relay Header 
Mel Model SRA-2H Replacement 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 2.0 - 4.0 MHz 
4.0 - 500 MHz 
500 - 1000 MHz 

Isolation LO to RF 2 - 20 MHz 
20 - 500 MHz 
500 - 1000 MHz 

LO to IF 2 - 20 MHz 
20 - 500 MHz 
500 - 1000 MHz 

RF to IF 2 - 20 MHz 
20 - 500 MHz 
500 - 1000 MHz 

Operating Characteristics 

2 - 1000 MHz 
DC - 1000 MHz 

7.5 dB Max 
7.5 dB Max 
10 dB Max 

40 dB Min 
25 dB Min 
25 dB Min 
30 dB Min 
20 dB Min 
20 dB Min 
35 dB Min 
25 dB Min 
10 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

200 mW Max 
40 mA Max 

Neg 
:s 1.0 mil Typ 

+9.0 dBm Typ 

+8.0 dBm Typ 

Within 1.0 dB of Conversion 

64 dB Typ at 160 MHz 
58 dB Typ at 500 MHz 

58 dB Typ at 1000 MHz 

Package Type (RH-1) 
(See page 472 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P8, IF; P3, P4** 
All other pins are ground . 

-All speclflcalions apply when operated at +17 dBm available LO power wllh 50 ohm source 
and load Impedance 
. ' Plns 3 & 4 must be connected together externally 

Ordering Information 
Unit Price 

~M~o~d~e~I ~N~o~. __________ ~C~o~n~n~e~ct~o~rs~ ________ ~(1~-=2~4Units) 
MD-414 PIN $38.90 
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MODEL 
MD-415 

DOUBLE BALANCED MIXER 
RF, LO 2 - 2000 MHz IF 0.5 - 500 MHz 

lO Power + 10 dBm 
Relay Header 
Mel Model SRA-220 Replacement 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 
2 - 2000 MHz 

DC - 500 MHz 

Conversion Loss 2 - 10 MHz 9,0 dB Max 
7.5 dB Max 
9,0 dB Max 

Isolation 

10 - 1000 MHz 
1000 - 2000 MHz 

LO to RF 2 - 10 MHz 
10 - 1000 MHz 
1000 - 2000 MHz 

LO to IF 2 - 10 MHz 
10 - 1000 MHz 
1000 - 2000 MHz 

RF to IF 2 - 10 MHz 
10 - 1000 MHz 
1000 - 2000 MHz 

30 dB Min 
30 dB Min 
20 dB Min 
30 dB Min 
25 dB Min 
15 dB Min 
25 dB Min 
15 dB Min 
10 dB Min 

Operating Characteristics 
Impedance 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC OHset 

50 Ohms Nominal 

50 mW Max 
40 mA Max 

Neg 
:s 2,0 mV Typ 

RF Input for 1dB Compression +5,0 dBm Typ 

RF Input for 1 dB Desensitization +3,0 dBm Typ 

SSB Noise Figure Within 1,0 dB of Conversion 

Two-Tone 1M Ratio 
(with -10 dBm input, each 
tone and 50 & 60 MHz IF) 

59 dB Typ at 160 MHz 
51 dB Typ at 1000 MHz 
56 dB Typ at 2000 MHz 

Package Type 

Pin Configuration 

(RH-1) 
(See page 472 for physical dimensions,) 

RF; P1 , LO; P8, IF; P3 
Case and all other pins are ground, 

'All specifications apply when operated at + 10 dBm available LO power with 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD-411 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$31.90 

Typical Performance 
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MODEL MD-416 
DOUBLE BALANCED MIXER 
RF, LO 10-3000 MHz IF 10-1000 MHz 

lO Power +17 dBm 
Relay Header 
Mel Model SRA-11H Replacement 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range RF. LO Ports 

IF Port 

Conversion Loss 10 - 1500 MHz 
1500 - 3000 MHz 

Isolation LO to RF 10 - 100 MHz 
100 - 1500 MHz 

10 - 3000 MHz 
10 - 1000 MHz 

10 dB Max 
12 dB Max 

20 dB Min 
18 dB Min 

1500 - 3000 MHz 16 dB Min 
LOto IF 10 - 100 MHz 20 dB Min 

100 - 1500 MHz 18 dB Min 
1500 - 3000 MHz 16 dB Min 

RF to IF 10 - 100 MHz 15 dB Min 
100 - 1500 MHz 12 dB Min 
1500 - 3000 MHz 8 dB Min 

Operating Characteristics 
Impedance 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input. each 
ton and 50 & 60 MHz IF) 

50 Ohms Nominal 

200 mW Max 
40 mA Max 

Neg 
:S 4,0 mV Typ 

+10,0 dBm Typ 

+9,0 dBm Typ 

Within 1,0 dB of Conversion 

60 dB Typ at 160 MHz 
58 d B Typ at 1000 MHz 
52 dB Typ at 2900 MHz 

Package Type (RH-1) 
(See page 472 for physical dimensions,) 

Pin Configuration RF; P1 . LO; P8. IF; P3 
Case and all other pins are ground , 

'All speClircallons apply when operaled al + 17 dBm available LO power wllh 50 ohm source 
and load Impedance 

Ordering Information 

Model No. Connectors 
MD-416 PIN 
Delivery IS from slock 

Unit Price 
(1-24 Units) 

$49,90 

Typical Performance 
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MODEL MD-425 
DOUBLE BALANCED MIXER 
RF, LO 5-2000 MHz IF 10-600 MHz 

lO Power +7 dBm 
Relay Header 
Mel Model SRA-11 Replacement 

Guaranteed Specifications· 
(From -55 Q C to +85 Q C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 5 - 1000 MHz 
1000 - 2000 MHz 

Isolation LO to RF 5 - 50 MHz 
50 - 1000 MHz 
1000 - 2000 MHz 

LO to IF 5 - 50 MHz 
50 - 1000 MHz 
1000 - 2000 MHz 

RF to IF 5 - 50 MHz 
50 - 1000 MHz 
1000 - 2000 MHz 

Operating Characteristics 

5 - 2000 MHz 
10 - 600 MHz 

8.5 dB Max 
9.0 dB Max 

45 dB Min 
30 dB Min 
25 dB Min 
30 dB Min 
25 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
15 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

50 mW Max 
40 mA Max 

Neg 
::; 1.0 mV Typ 

RF Input for 1dB Compression +2.0 dBm Typ 

RF Input for 1 dB Desensitization +1 .0 dBm Typ 

SSB Noise Figure Within 1.0 dB of Conversion 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
ton and 50 & 60 MHz IF) 

56 dB Typ at 160 MHz 
46 dB Typ at 1000 MHz 
50 dB Typ at 2000 MHz 

Package Type 

Pin Configuration 

(RH-5) 
(see page 473 for physical dimensions.) 

RF; P1 , LO; P8, IF; P3 
Case and all other pins are ground. 

'AII specifications apply when operated at +7 dBm available LO power with 50 ohm sou rce 
and load Impedance 

Ordering Information 

Model No_ Connectors 
MD-425 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$31.90 

Typical Performance 
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MODEL 
MD-426 

DOUBLE BALANCED MIXER 
RF, LO 1 - 500 MHz IF DC - 500 MHz 

lO Power +7 dBm 
Relay Header 
l ow Cost 
MCl Model SBl-1 Replacement 

Guaranteed Specifications* 
(From -54°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 1 - 10 MHz 

Isolation 

10 - 250 MHz 
250 - 500 MHz 

LO to RF 1 - 10 MHz 
10 - 250 MHz 
250 - 500 MHz 

LO to IF 1 - 10 MHz 
10 - 250 MHz 
250 - 500 MHz 

RF to IF 1 - 10 MHz 
10 - 250 MHz 
250 - 500 MHz 

Operating Characteristics 

1 - 500 MHz 
DC - 500 MHz 

8.0 dB Max 
6.5 dB Max 
8.0 dB Max 

45 dB Min 
35 dB Min 
25 dB Min 
35 dB Min 
25 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
15 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
ton and 50 & 60 MHz IF) 

50 mW Max 
40 mA Max 

Neg 
:5 2.0 mV Typ 

o dBm Typ 

-4.0 dBm Typ 

Within 1.0 dB of Conversion 

41 dB Typ at 160 MHz 
33 dB Typ at 500 MHz 

Package Type (RH-5) 
(See page 473 for physical difTIensions.) 

Pin Configuration RF, P1; LO, P8; RF, P3, P4** 

'AII speclflcallons apply when operaled al +7 dBm available LO power wllh 50 ohm source 
and load Impedance. and wllh pins 2. 5. 6& 7 grounded 
"P,ns 3 & 4 musl be connected togelher exlernally 

Ordering Information 

Model No. Connectors 
MD-411 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$5.90 

Typical Performance 
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MODEL 
MO-427 

DOUBLE BALANCED MIXER 
RF, LO 10 - 1000 MHz IF 5 - 500 MHz 

LO Power +7 dBm 
Relay Header 
Low Cost 
MCl Model SBl-1X Replacement 

Guaranteed Specifications· 
(From -54°C to +85°C) 
Frequency Range 

Conversion Loss 

Isolation 

RF, LO Ports 
IF Port 

10 - 500 MHz 
500 - 1000 MHz 

LO to RF 10 - 500 MHz 
500 - 1000 MHz 

LO to IF 10 - 500 MHz 
500 - 1000 MHz 

RF to IF 10 - 500 MHz 
500 - 1000 MHz 

Operating Characteristics 

10 - 1000 MHz 
5 - 500 MHz 

7.5 dB Max 
8.0 dB Max 

30 dB Min 
20 dB Min 
35 dB Min 
25 dB Min 
15 dB Min 
5 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with -10 dBm input, each 
ton and 50 & 60 MHz IF) 

50 mW Max 
40 mA Max 

Neg 
::; 2.0 mV Typ 

+1 .0 dBm Typ 

o dBm Typ 

Within 1.0 dB of Conversion 

46 dB Typ at 160 MHz 
41 dB Typ at 500 MHz 

Package Type (RH-5) 
(See page 473 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P8, IF; P3, P4** 
All other pins are ground. 

'AII speclflcallons apply when opera led at +7 dBm available LO power with 50 ohm source 
and load Impedance 
"Pins 3 & 4 must be connected together externally 

Ordering Information 

Model No. Connectors 
MD-427 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$7.90 

Typical Performance 
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MODEL 
MD-428 

DOUBLE BALANCED MIXER . 
RF, LO 1 - 400 MHz; IF DC - 400 MHz 

lO Power +7 dBm 
Relay Header 
l ow Cost 
MCl Model SBl-1-1 Replacement 

Guaranteed Specifications'" 
(From - 54°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 1 - 10 MHz 

Isolation 

10 - 200 MHz 
200 - 400 MHz 

LO to RF 1 - 10 MHz 
10 - 200 MHz 
200 - 400 MHz 

LO to IF 1 - 10 MHz 
10 · 200 MHz 
200 - 400 MHz 

RF to IF 1 - 10 MHz 
10 - 200 MHz 
200 - 400 MHz 

Operating Characteristics 

1 - 400 MHz 
DC - 400 MHz 

8.5 dB Max 
7.0 dB Max 
8.5 dB Max 

45 dB Min 
30 dB Min 
25 dB Min 
30 dB Min 
25 dB Min 
20 dB Min 
25 dB Min 
20 dB Min 
15 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
ton and 50 & 60 MHz IF) 

50 mW Max 
40 mA Max 

Neg 
~ 2.0 mV Typ 

-1.0 dBm Typ 

-3.0 dBm Typ 

Within 1.0 dB of Conversion 

43 dB Typ at 160 MHz 
33 dB Typ at 500 MHz 

Package Type (RH-1) 
(See page 472 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P8, IF; P3, P4** 
All other pins are ground . 

'AII specilications apply when operated at +7 dBm available LO power with 50 ohm source 
and load Impedance. and with pins 2 5. 6 & 7 grounded 
.• Pins 3 & 4 must be connected together externally 

Ordering Information 

Model No. Connectors 
MD-428 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$8.90 

Typical Performance 
CONVERSION LOSS 
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MODEL MD-435 
DOUBLE BALANCED MIXER 
RF, LO 0.5-600 MHz IF DC-600 MHz 

lO Power +7 dSm 
Relay Header 
Mel Model TAK-6 Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 0.5 - 300 MH z 
300 - 600 MHz 

Isolation LO to RF 0.5 - 5 MHz 
5 - 300 MHz 
300 - 600 MHz 

LO to IF 0.5 - 5 MHz 
5 - 300 MHz 
300 - 600 MHz 

RF to IF 0.5 - 5 MHz 
5 - 300 MHz 
300 - 600 MHz 

Operating Characteristics 

0.5 - 600 MHz 
DC - 600 MHz 

7.5 dB Max 
S.5 dB Max 

50 dB Min 
30 dB Min 
25 dB Min 
45 dB Min 
30 dB Min 
20 dB Min 
40 dB Min 
25 dB Min 
10 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with -10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 mW Max 
40 mA Max 

Neg 
::; 3.0 mV Typ 

+2.0 dBm Typ 

-4.0 dBm Typ 

Within 1.0 dB of Conversion 

46 dB Typ at 160 MHz 
42 dB Typ at 500 MHz 

Package Type (RH-S) 
(See page 474 for physical dimensions.) 

Pin Configuration RF; P1 , LO; PS, IF; P3, P4** 
P2 = Case ground . 

'AII specifications apply when operated at +7 dBm available LO power with 50 ohm source 
and load Impedance. and with pinS 5. 6 & 7 grounded 
"P,ns 3 & 4 must be connected together externally. 

Ordering Information 

Model No. Connectors 
MD-435 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$24.90 

Typical Performance 
CONVERSION LOSS 
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MODEL 
MD-440 

DOUBLE BALANCED MIXER 
RF, LO 1 - 1000 MHz IF DC - 1000 MHz 

lO Power +7 dBm 
Relay Header 
Mel Model SAM-2 Replacement 

Guaranteed Specifications* 
(From +54°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 1 - 10 MHz 

Isolation 

10 - 500 MHz 
500 - 1000 MHz 

LOtoRF 1-10MHz 
10 - 500 MHz 
500 - 1000 MHz 

LO to IF 1 - 10M Hz 
10 - 500 MHz 
500 - 1000 MHz 

RF to IF 1 - 10 MHz 
10 - 500 MHz 
500 - 1000 MHz 

Operating Characteristics 

1 - 1000 MHz 
DC - 1000 MHz 

7.5 dB Max 
7.5 dB Max 
9.0 dB Max 

45 dB Min 
25 dB Min 
15 dB Min 
40 dB Min 
25 dB Min 
25 dB Min 
35 dB Min 
15 dB Min 
5 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 mW Max 
40 mA Max 

Neg 
:51 .0 mV Typ 

-1 .0 dBm Typ 

-3.0 dBm Typ 

Within 1.0 dB of Conversion 

43 dB Typ at 160 MHz 
35 dB Typ at 500 MHz 

42 dB Typ at 1000 MHz 

Package Type (RH-9) 
(See page 474 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P8, IF; P3, P4** 
P2 = Case ground. 

'AII spec,',cal,ons apply when operated at +7 dBm available LO power with 50 ohm source 
and load Impedance. and Wllh pinS 2. 5. 6 & 7 grounded 
. ·Plns 3 & 4 must be connected together externally 

Ordering Information 

Model No. Connectors 
MD-440 PIN 

Oellvery IS from stock 

Unit Price 
(1-24 Units) 

$22.90 

Typical Performance 
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ko I; +7 dBm 
I-IF • 50 111Hz 

.. 1 100 200 300 tOO 500 100 700 100 too 1000 
FREQUENCY (111Hz' 

ISOLATION 

! ~.glE~ 
o 1 100 200 300 400 soo 100 700 100 toO 1000 

FREQUENCY (111Hz' 

i ~jlttm 
o 100 200 300 400 500 600 100 100 toO 1000 

FREQUENCY (111Hz) 

CONVERSION LOSS VS. LO POWER 

~~ := ~o ~::n -
IF ; 50 111Hz -

6 a 10 12 
LO POWER (dam) 

Schematic 

RF 
P1v---",,", 

LO 
pa 

P7 

ANZAC ___ ----J~ ake the Connection ... 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 

Adams!'i Russell 
COMPONENTS GROUP 

For Te. hni.al Informatio n, Ca ll (61 7) 273-3333 For Ordering Information, Call (617) 273-3333 

316 



MODEL 
I 

MD-441 
DOUBLE BALANCED MIXER 
RF, LO 2.5 - 500 MHz IF DC - 500 MHz 

lO Power +7 dBm 
Relay Header 
Mel Model SAM-3 Replacement 

Guaranteed Specifications* 
(From - 54°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 2.5 - 10 MHz 
10 - 2S0 MHz 
2S0 - SOO MHz 

Isolation LO to RF 2.S - 10 MHz 
10 - 2S0 MHz 
2S0 - SOO MHz 

LO to IF 2.S - 10 MHz 
10 - 2S0 MHz 
2S0 - SOO MHz 

RF to IF 2.S - 10 MHz 
10 - 2S0 MHz 
2S0 - SOO MHz 

Operating Characteristics 

2.S - SOO MHz 
DC - SOO MHz 

7.S dB Max 
7.0 dB Max 
8.5 dB Max 

SO dB Min 
3S dB Min 
30 dB Min 
40 dB Min 
30 dB Min 
20 dB Min 
30 dB Min 
20 dB Min 
1S dB Min 

Impedance SO Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 
SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and SO & 60 MHz IF) 

SO mW Max 
40 mA Max 

Neg 
~ 2.0 mV Typ 

+1 .0 dBm Typ 

-1 .0 dBm Typ 

Within 1.0 dB of Conversion 

S2 dB Typ at 160 MHz 
40 dB Typ at SOO MHz 

Package Type (RH -9) 
(See page 474 for physical dimensions.) 

Pin Configuration RF; P1 , LO ; P8, IF; P3, P4** 
P2 = Case ground . 

'AII specifications apply when operated at +7 dBm available LO power with 50 ohm source 
and load Impedance. and with pins 5. 6 & 7 grounded 
"Pins 3 & 4 must be connected together externally 

Ordering Information 

Model No. Connectors 
MD-441 PIN 

Delivery IS !rom stock 

Unit Price 
(1-24 Units) 

$22.90 

Typical Performance 
CONVERSION LOSS 
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MODEL MD-4S0 
DOUBLE BALANCED MIXER 
RF, LO S-SOO MHz; IF DC-SOO MHz 

LO Power +23 dBm 
Relay Header 
MeL Model RAY-1 Replacement 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss S - SO MHz 

Isolation 

SO - 2S0 MHz 
2S0 - SOO MHz 

LO to RF S - SO MHz 
SO - 2S0 MHz 
2S0 - SOO MHz 

LO to IF S - SO MHz 
SO - 2S0 MHz 
2S0 - SOO MHz 

RF to IF S - SO MHz 
SO - 2S0 MHz 
2S0 - SOO MHz 

Operating Characteristics 

S-SOOMHz 
DC - SOO MHz 

7.S dB Max 
7.S dB Max 
8.S dB Max 

4S dB Min 
30 dB Min 
2S dB Min 
4S dB Min 
30 dB Min 
20 dB Min 
30 dB Min 
2S dB Min 
20 dB Min 

Impedance SO Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 90 & 100 MHz IF) 

3S0 mW Max 
40 mA Max 

Neg 
:S 4.0 mV Typ 

+ 17.0 dBm Typ 

+14.0 dBm Typ 

Within 1.0 dB of Conversion 

6S dB Typ at SOO MHz 

Package Type (RH-1) 
(See page 472 for physical dimensions.) 

Pin Configuration RF; P1 , LO; P8, IF; P3, P4** 
P2 = Case ground. 

'AII spec,Ilcatlons apply when operated at +23 dBm avai lable LO power with 50 ohm source 
and load Impedance. and wi th pin 7 g rounded 
. • Pins 3 & 4 must be connected toqether externally 

Ordering Information 

Model No. Connectors 
MD-4S0 PIN 

Delivery IS from Siock 

Unit Price 
(1-24 Units) 

$42.90 

Typical Performance 
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MODEL 
I 

MD-455 
DOUBLE BALANCED MIXER 
RF, LO 1.0-500 MHz IF DC-500 MHz 

lO Power +7 dBm 
Surface Mount 
Mel Model RMS-1 Replacement 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 1.0 - 250 MHz 
250 - 500 MHz 

Isolation LO to RF 1.0 - 5.0 MHz 
5.0 - 250 MHz 
250 - 500 MHz 

LO to IF 1.0 - 5.0 MHz 
5.0 - 250 MHz 
250 - 500 MHz 

RF to IF 1.0 - 5.0 MHz 
5.0 - 250 MHz 
250 - 500 MHz 

Operating Characteristics 

1.0 - 500 MHz 
DC - 500 MHz 

7.5 dB Max 
8.0 dB Max 

50 dB Min 
25 dB Min 
20 dB Min 
45 dB Min 
23 dB Min 
19 dB Min 
40 dB Min 
20 dB Min 
15 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polarity 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 

Two-Tone 1M Ratio 
(with - 10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 Max 
40 mA Max 

Neg 
:s 10.0 mV Typ 

+1 .0 dBm Typ 

-2.0 dBm Typ 

Within 1.0 dB of Conversion 

50 dB Typ at 160 MHz 
44 dB Typ at 500 MHz 

Package Type (SF-3) 
(See page 490 for physical dimensions.) 

Pin Configuration RF; P4, LO; P1 , IF; P5 

'AII speCifications apply when operated al +7 dBm avai lable LO power wllh 50 ohm source 
and load Impedance. and Wllh pins 2. 3 & 6 grounded 

Ordering Information 

Model No. Connectors 
MD-455 PIN 

Delivery IS from stock 

Unit Price 
(1-24 Units) 

$8.90 

Typical Performance 
CONVERSION LOSS 
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MODEL 
MD-456 

DOUBLE BALANCED MIXER 
RF, LO 5-1000 MHz IF DC-1000 MHz 

lO Power +7 dBm 
Surface Mount 
Mel Model RMS-2 Replacement 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 5 - 500 MHz 
500 - 1000 MHz 

Isolation LO to RF 5 - 50 MHz 
50 - 500 MHz 
500 - 1000 MHz 

LO to IF 5 - 50 MHz 
50 - 500 MHz 
500 - 1000 MHz 

RF to IF 5 - 50 MHz 
50 - 500 MHz 
500 - 1000 MHz 

Operating Characteristics 

5 - 1000 MHz 
DC - 1000 MHz 

8.0 dB Max 
9.5 dB Max 

40 dB Min 
20 dB Min 
18 dB Min 
30 dB Min 
20 dB Min 
12 dB Min 
30 dB Min 
17 dB Min 
10 dB Min 

Impedance 50 Ohms Nominal 

Maximum Input 
Total Power 
IF Port Current 
DC Polanty 
DC Offset 

RF Input for 1dB Compression 

RF Input for 1 dB Desensitization 

SSB Noise Figure 
Two-Tone 1M Ratio 

(with -10 dBm input, each 
tone and 50 & 60 MHz IF) 

50 Max 
40 mA Max 

Neg 
:5 2.0 mV Typ 

+2 .0 dBm Typ 

0.0 dBm Typ 

Within 1.0 dB of Conversion 

60 dB Typ at 160 MHz 
52 dB Typ at 500 MHz 

42 dB Typ at 1000 MHz 

Package Type (SF-3) 
(See page 490 for physical dimensions.) 

Pin Configuration RF; P4, LO; P1 , IF; P5 

"All specifiCations apply when operated al +7 dBm available LO power with 50 ohm source 
and load ,mpedance and with pins 2 3 & 6 grounded 

Ordering Information 

Model No_ Connectors 
MD-456 PIN 
Delivery IS from stock 

Unit Price 
(1-24 Units) 

$9.90 

Typical Performance 
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MODELS 
PM-101/102/103 

BIPHASE MODULATORS 
10-750 MHz 

Variety of Drivers: PM-1 01; Current, 
PM-102; ECl, PM-103; TTL 
Phase Deviation - 10 Typical 
TO-8 Case 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 
Frequency Range 
Insertion Loss 

VSWR 

Amplitude Balance 
Phase Deviation 

10-S00 MHz 
10-7S0MHz 
SO-SOO MHz 
10-7S0 MHz 

10-S00 MHz 
10-7S0 MHz 

Operating Characteristics 

10-7S0MHz 
3.0 dB Max 
3.S dB Max 

1.3:1 Max 
1.6:1 Max 

0.2dBMax 

Impedance SO Ohms Nominal 
RF Input Level 

Operating 
Non-Destruct 

-3dBm Max 
+ 17dBm Max 

Carrier Suppression 
(100 MHz RF, 

3SdBTyp 

1 MHz Modulation) 
Control Input 
PM-101 

Logic 1 
LogicO 

+ 10 mA Drive Current 
- 10 mA Drive Current 

PM-102 (ECL Series 10,000) 
Logic 1 ECL High 

ECLLow LogicO 
PM-103 (LS TT L) 

Logic 1 
LogicO 

Bias Power 
PM-102 
PM-103 

Package Type 

Environmental 

TTL High 
TTL Low 

-4.7to -6.2VDC@SOmAMax (260mWTyp) 
+S.OVDC +S%@30mAMax (12SmWTyp) 

TO-8-2 
(See page 472 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration 
PM-101 
PM-102 
PM-103 

RF IN; P2, RF Out; PS , 01 ; P11, 02; P8 
RF IN ; P2, RF Out; PS, 01; P11, 02; P8 , DC; P7 

RF IN ; P2 , RF Out; PS , 01 , P11 , DC; P8 
All other pins are ground . 

• All speclflcalions apply Wllh 50 ohm source and load Impedance and Inputs to - 3 dBm 

Ordering Information 

Model No. 
PM-101 
PM-102 
PM-103 

Delivery IS from stock 

Part No. 
9689 
9699 
9249 

Connectors 
Pin 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$94 
116 
116 

Typical Performance 
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MODEL PM-104 BIPHASE MODULATOR 
2.0-3.0 GHz 

3.5 dB Typical Insertion Loss 
1.5: 1 Typical VSWR 
10 Typical Phase Deviation 
3 nS Switch Speed 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 

VSWR 

Amplitude Balance 
Phase Deviation 

2.0-2.8 GHz 
2.8-3 .0 GHz 
2.0-2.8 GHz 
2.8-3.0 GHz 

Operating Characteristics 
Impedance 

2.0-3 .0GHz 
5.5 dB Max 
6.0 dB Max 

2.0:1 Max 
2.25:1 Max 
0.6dB Max 

5° Max 

50 Ohms Nominal 
Maximum Input 

Total Power 

Bias Port Current 

300mWMax 
Derated to 85 °C@3.2mW/oC 

50mAMax 
Carrier Suppression 
(2.5 GHz RF, 
5 MHz Modulat ion) 
Switching Speed 
Input Power 
for 1 dB Compression 
Control Input 

Logic 1 
Logic 0 

Package Type 

Environmental 

28dBTyp 

3 nSTyp 
+ 6dBm Typ 

+ 20 mA Dnve Current 
- 20 mA Drive Current 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration IN ; P5, Out; P8 

D1 ; P4, 
All other pins are ground . 

. All specifications apply with 50 ohm source and load Impedance and Inputs to 0 dBm 

Ordering Information 

Model No. Part No. Connectors 
PM -104 6949 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$156 

Typical Performance 
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MODELS 
PM-105/106 

QPSK MODULATOR 
20-40 MHz 

Hermetic Module 
2° Phase Deviation 
Integral Eel Series 10,000 Driver (PM-106) 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
VSWR 

Input 
Output 

Amplitude Balance 
Phase Deviation * * 30 MHz 

20-40 MHz 

20-40 MHz 
5.8dB Max 

1.25:1 Max 
1.70:1 Max 
0.5dB Max 

Operating Characteristics 
Impedance 
RF Input Level 

Operating 
Non-Destruct 

Carrier Suppression 
(30 MHz RF, 
1 MHz Modulation) 
Bias Power 
(PM-106only) 
Control Input 

PM-105 
logic 1 
logic 0 

PM-106 (Eel Series 10,000) 
logic 1 
logic 0 

50 Ohms Nominal 

OdBm Max 
+20dBm Max 

35dBTyp 

-4.7to - 6.2VDC@ 120 mA Max 
(520 mW Typical) 

+ 10 mA Drive Current 
- 10 mA Drive Current 

ECl High 
ECllow 

Package Type Flatpack (FP-6) 
(See page 475 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration 
PM-105 

PM-106 

t PM·106 only. ground on PM·105 

IN ; P14, OUT; P6, 01; P9, 02; P1 
03; P8, 04; P16 

IN ; P14, OUT; P6, 01; P9, 02; P1 
03; P8, 04; P16, DC; P11 
All other pins are ground. 

• All specilicalions apply wllh 50 ohm source and load Impedance and Inputs to 0 dBm 
. • All states rei alive to D· slate 
ThiS product contains elements protected by United States Patent Number 3,484.724 

Ordering Information 

Model No. 
PM-105 
PM-106 

Dehvery IS from stock 

Part No. 
9619 
9629 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$179 
201 

Typical Performance 
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MODELS 
PM-l08/109/110 

QPSK MODULATORS 
50-100 MHz 

Variety of Drivers: PM-108; Current, 
PM-109; ECl, PM-11 0; TTL 
Hermetic Module 
2.5 0 Phase Deviation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
VSWR 

Input 
Output 

Amplitude Balance 
Phase Deviation·· 70 MHz 

50-100 MHz 

Operating Characteristics 
Impedance 
RF Input Level 

Operating 
Non-Destruct 

Carrier Suppression 
(70 MHz RF, 
1 MHz Modulation) 

50-100MHz 
6.25dB Max 

1.4:1 Max 
1.6:1 Max 

0.5dBMax 
2.5 0 Max 
6.5 0 Max 

50 Ohms Nominal 

OdBm Max 
+20dBmMax 

35dBTyp 

Bias Power 
PM-109 
PM-110 

-4.7to -6.2VDC@120mAMax (520mWTyp) 
+ 5.0VDC ± 5%@50mAMax (200mWTyp) 

Control Input 
PM-108 
Logic 1 
LogicO 

+ 10 mA Drive Current 
- 10 mA Drive Current 

PM-109 (ECL Series 10,000) 
Logic 1 ECLHigh 

ECLLow Logic 0 
PM-110(LSTTL) 

Logic 1 
LogicO 

Package Type 

Environmental 

TTL High 
TTL Low 

Flatpack (FP-6) 
(See page 475 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration 
PM-108/PM-109 

PM-11O 

IN; P14, OUT; P6, 01 ; P9, 
02; P1 , 03; P8, 04; P16 

IN; P14, OUT; P6, 01; P9, 02; P16, DC; P11 
All other pins are ground. 

tPM·l09 only, ground on PM· lOS 
. All speclflcallons apply wllh 50 ohm source and load Impedance and Inputs 10 0 dBm . 
• • All states relallve to 0 ° stale 
This product contains elements protected by United States Patent Number 3,484,724. 

Ordering Information 

Model No. 
PM-108 
PM-109 
PM-110 

Delivery IS from stock 

Part No. 
9639 
9649 
9259 

Connectors 
Pin 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$179 
201 
201 

Typical Performance 
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MODEL PD-120 PHASE DETECTOR 
5-1000 MHz 

Wide Bandwidth 
Low DC Offset 

Guaranteed Specifications * 
(From - 5SOC to + OSOC) 

Frequency Range 
Maximum DC Output 

Isolation (L-R) 

DC Offset (100 MHz RF) 

5-500 MHz 
5-1000 MHz 
5-200 MHz 
200-500 MHz 
500-1000 MHz 

Operating Characteristics 
Impedance 

(L,R Ports) 
Load (X Port) 

Input Power (L & R Ports) 

5-1000 MHz 
300 mV Min 
250 mV Min 

50 dB Min 
40 dB Min 
30 dB Min 

1.0 mV Max 

50 Ohms Nominal 
500 Ohms 

+ 7 dBm Nominal 
Maximum Input (Non-Destruct) 

Total Power 300 mW Max @ 25 °C 
Derated to 85 °C@3.2mW/ oC 

DC Output Polarity 
Package Type 

Environmental 

Negative 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration RF; P8, LO; P5, IF; P4. 
All other pins and case are ground. 

• All speclhcatlons appty when operated at + 7 dBm available LO and RF power and 50 ohms 
Impedance at the L & R ports and wllh 500 ohm load at the X port 

Ordering Information 

Model No. Part No. Connectors 
PD-120 8519 Pin 

Delivery IS Irom stock 

Unit Price 
(5-9 Units) 

$62 

Typical Performance 
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MODEL PD-121 PHASE DETECTOR 
3-200 MHz 

High DC Output Voltage 
Low DC Offset 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Maximum DC Output 

Isolation (L-R) 

DC Offset (50 MHz RF) 

10-100 MHz 
3-200 MHz 
3-100 MHz 
100-200 MHz 

Operating Characteristics 
Impedance 

3-200 MHz 
900 mV Min 
800 mV Min 

40 dB Min 
35 dB Min 
1.0mV Max 

(L,R Ports) 50 Ohms Nominal 
Load (X Port) 500 Ohms 

Input Power (L & R Ports) + 7 dBm Nominal 
Maximum Input (Non-Destruct) 

Total Power 600 mW Max @ 25°C 

DC Output Polarity 
Package Type 

Environmental 

Derated to 85 °C @ 6.4mW/oC 
Positive 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration RF; P5, LO; P8, IF; P1 . 
Case and all other pins are ground. 

. All spec,l,callons apply when operated at + 7 dBm avaltable La and RF power and 50 ohms 
Impedance at the L & R ports and with 500 ohm load at the X port 

Ordering Information 

Model No. Part No. Connectors 
PD-121 8529 Pin 

Oellvery IS from stock 

Unit Price 
(5-9 Units) 

$156 

Typical Performance 
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MICROWAVE MIXER SELECTION GUIDE 
1dB 

CONVERSION ISOLATION COMPRESSION 
FREQUENCY RANGE LOSS LO-RF LO-IF RF-IF POINT LO 

MODEL RF/LO IF (dB) (dB) (dB) (dB) (dBm) DRIVE CASEl PAGE 
NO. (GHz) (MHz) TYP TYP TYP TYP TYP (dBm) STYLE NO. 

DMl-8A 1-8 DC-500 5.0 28 28 N/A +2 +7 C-27 331 
M-l77 2-8 DC-500 5.0 25 18 28 +3 +7 FP-10 348 
M-l77C 2-8 DC-500 5.0 25 18 28 +3 +7 C-3 348 
DM4-8A 4-8 DC-500 5.0 28 29 N/A +2 +7 C-27 334 
M-186 4-8 DC-3000 5.2 33 32 29 +2 +7 FP-l0 350 
M-186C 4-8 DC-3000 5.2 33 32 29 +2 +7 C-3 350 
DMl-12A 1-12 DC-500 5.5 28 27 N/A +2 +7 C-27 332 
DM8-12A 8-12 DC-SOO 6.5 28 28 N/A +3 +7 C-27 335 
M-182 3-13 DC-400 6.5 22 25 25 +3 +7 FP-10 349 
M-182C 3-13 DC-4OO 6.5 22 25 25 +3 +7 C-3 349 
M-l66 0.5-18 2-5000 8.0 22 28 32 +9.5 +13 FP-10 344 
M-l66G 0.5-18 2-5000 8.0 22 28 32 +9.5 +13 C-3 344 
M-167 0.5-18 500-8000 8.2 22 26 30 +9.5 +13 FP-l0 345 
M-167C 0.5-18 500-8000 8.2 22 26 30 +9.5 +13 C-3 345 
M-170 0.5-18 2-5000 7.5 28 22 29 +12 +19 FP-l0 346 
M-170C 0.5-18 2-5000 7.5 28 22 29 +12 +19 C-3 346 
DMl-18A 1-18 DC-5OO 6_0 28 25 N/A +2 +7 C-27 333 
DMB2-18A 2-18 1-500 8.0 25 27 NlA -5 0 C-27 337 
M2-18 2-18 DC-500 8.0 30 21 NlA. +5 +8 C-42 342 
M-l71 4-18 DC-4000 5.5 32 33 27 +2 +7 FP-10 347 
M-171C 4-18 DC-4000 5.5 32 33 27 +2 +7 C-3 347 
TBM4-18 4-18 500-8000 8.0 25 25 N/A 0 +13 C-42 351 
DME4-18 4-18 DC-500 8.0 60 55 N/A 0 +5 C-26 338 
DM12-18A 12-18 DC-500 6.5 28 27 N/A +3 +7 C-27 336 
DMH2-22 2-22 500-10000 7.5 25 24 NlA +8 +10 C-26 340 
DMSl-26A 1-26 DC-5OO 7.0 22 18 NlA +3 +8.5 C-26 341 
M2·26 2·B DC-5OO 8.0 30 2S MIA +5 +8.5 C-42 343 
DCMX4-26 4-26 DC-2000 8.5 30 NlA. NtA. +5 +8.5 c-43 330 
DME4·26 6-26 DC-4000 9.0 30 551 NlA. 0 +12 C-42 339 

l CASE STYLE: C = CONNECTORIZED; FP = FLATPACK; TO-8 = TO-8 PLUB-IN 
22LO TO RF 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
BOLD = NEW PRODUCT 
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2 TO 18 AND 2 TO 26 GHz BIASABLE BRIDGE 
QUAD SCHOTTKY DIODE MIXERS 
INTRODUCTION 
The DBL and DBLX series of biasable and hermetic 
mixers were designed to be used in wide RF band
width system applications where very little LO 
power is available. This mixer also functions well at 
higher LO powers when the LO source has power 
peaks as it is tuned across the band. Figures la, 1b, 
1c show the typical performance parameters at two 
LO power extremes for the 18 and 26 G Hz models. 

The DBL and DBLX differ mainly in their IF band
widths. The DBL IF bandwidth is 0.01 to 500 MHz, 
whereas the DBLX has IF ranges up to 8 GHz. The 
minimum RF frequency on the DB LX series is 
equal to the highest IF frequency. The maximum 
RF frequency limits are 18 and 26 G Hz, dependent 
upon whether a discrete or monolithic Schottky 
diode bridge quad is used. Both configurations re
quire a diplexer to separate the signals at one of the 
diode bridge terminals. 

Unlike a ring mixer, the DBL series of bridge mix
ers does not simultaneously suppress even har
monics of both the RF and LO and, therefore, will 
have spurious signal levels that are dependent upon 
which ports receive the LO and RF signals. In the 
normal mode of operation, mixing products having 
even harmonics of the RF will be suppressed. The 
third LO harmonic mixing efficiencies of the ring 
and bridge (DBL) mixers are similar and approx
imately 10 dB lower than fundamental mixing. 
However, any unbiased ring mixer will exhibit a 
peak in conversion loss of almost 25 dB if the LO 
power range is not optimized, whereas the bridge 
design can be biased to eliminate this effect. 

The bridge mixing circuit will not permit 
simultaneous overlap of all three frequencies - LO, 
RF and IF. Therefore, the normal mode of operation 
for the DBL series is contiguous RF and IF band-

.. 
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width with an overlapping and isolated LO. In the 
next section, other modes of operation are discussed 
where the DBL is useful with contiguous RF and 
LO ranges with the IF overlapping and isolated. 

DBL/DBLX 
The bias voltage for the DBL mixer series also is 
useful for controlling the conversion loss of the 
mixer in a manner similar to an attenuator. It is, 
therefore, theoretically possible to store a sequence 
of digital bias voltages in a system ROM, each 
corresponding to a unique LO/RF combination, so 
that an overall flat system amplitude response is 
possible. 

THEORY OF OPERATION 
In general, a mixer is a device that periodically con
nects an input (RF) circuit to an output (IF) circuit. 
The output becomes the product of the input signal 
and some periodic switching function that is under 
control of a higher level third signal (LO). Often, the 
switching function is performed by a DPDT ring 
diode connection as used in a conventional double
balanced mixer. However, RF energy also can be 
alternately coupled to the output circuit by reflec
tion from a periodically changing load impedance, 
such as the single diode circuit shown in Figure 2a. 
The diagram shows how the local oscillator voltage 
would cause a diode to alternately act as a short and 
open circuit corresponding to reflection coefficients 
of -1 and + 1, respectively. The output IF signal for 
this mixer is the product of the RF incident signal 
and the periodic square wave reflection coefficient. 
Since the alternating or time varying reflection 
coefficient is "square like," it produces reflection 
coefficients in the frequency domain of odd har
monics only. Desirable frequency components are 
then separated via the diplexer. 
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Figure 18 Figure 1b Figure 1c 

Figure 1 a. Conversion loss and RF VSWR as a function of frequency of DBL 2-18 at a and - 10 dBm LO power (IF = 100 MHz) 
Figure 1 b. Conversion loss and RF VSWR of DBL 2-26 biasable mixer as a function of RF frequency at a and - 10 dBm LO power. 
Figure 1c. LO VSWR, LO and RF to IF isolation of DBL 2-18 bridge mixer as a function of LO frequency. 
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Figure 2a. Conventional Single-Diode Reflection Mixer 

Typically, the third harmonic or LO is 10 dB below 
the fundamental LO mixing product. If desired, a 
DC voltage bias can be applied to the diode to pro
duce even harmonic components. 

Figure 2b shows a way of coupling LO power to the 
diodes without altering the RF operating 
characteristics. The mixing characteristics of the 
multiple diode bridge quad shown can be analyzed 
by calculating the large signal individual diode con
ductances as a function of time and converting this 
to an equivalent time-varying reflection coefficient 
at the RF terminals. Since all diodes receive the 
same LO signal, this mixer will have the same LO 
harmonics as the single diode version. However, 
large RF signal levels modulate the conductance 
and reflection coefficient of each diode differently 
and, therefore, even RF harmonics are cancelled. 

LOINPUT 

Figure 2b. Multiple Diode (Bridge Quad) Reflection Mixer 

DESIGN 
The electrical and mechanical design used is intend
ed to satisfy the requirements of broadband ECM 
and EW hardware used in MIL-STD-810 environ
ments. Therefore, a hermetically sealed package 
was designed that would support the microwave cir
cuit board internally with tolerance to thermal and 
mechanical shocks. The internal microwave diplex
er of the DBLX series mixer uses ultrasonic bonded 
interconnections for maximum reliability. Both the 
beam-lead diodes and capacitors are thermocom
pression-bonded in place. No silver epoxy is used in 
the construction. The external SMA connectors are 
removable to allow integration with other front-end 
components. 

The mixer incorporates a wideband tapered balun 
and is of multioctave design with no tuned circuits. 
A special diode package that provided nearly ideal 
"on" and "off' reflection coefficients when driven by 
the low level LO was designed. If the diode time 
varying reflection coefficient is expressed as a 
Fourier series, then the conversion loss of the mixer 
is proportional to the first LO harmonic (r l ) and the 
average reflection coefficient (ro): 

CL::::: 10 log 

Therefore, an ideal diode driven between reflection 
coefficients of ±1 by the LO will have an average 
r 0 = 0 and r 1 = 2/rr yielding a conversion loss of: 

10 log 1 .£.. 12 = 3.9 dB. 
- rr 

Thus, one half of the total RF input power is 
reflected into the upper and lower sidebands, i.e., 
(LO+ RF), (LO-RF) and a small part of the remain
ing powers appears at the odd harmonic sidebands 
(3LO±RF) (5LO±RF) (7LO±RF) etc. 
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MODEL 
DCMX4-26 

MULTIOCTAVE DOUBLE BALANCED 
MIXER 4-26 GHz 

Subminiatu re .5 x .5 x .2 
Hermetic 
Removable Connectors 
Low RF VSWR 

Guaranteed Specifications 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 
4 ·26 GHz 

DC · 2 GHz Typical Performance 
Conversion Loss 9 dB Max 

Isolation LO to RF 20 dB Min 

Operating Characteristics (@ 25, 
LO Power* +8.5 dBm 

Isolation LO-RF 30 dB Typ 

RF Input 
1 dB Compression' 

SSB Noise Figure 

Conversion Loss 

Typical Intercept Point 
3rd Order 
2nd Order 

Package Type 

Environmental 

+5 dBm Typ 

7.5 dB Typ 

7.0 dB Typ 

+15 dBm 
+40 dBm 

(C-43) 
(See page 487 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

Notes: 
'6 dB Improvement available with an equal LO power Increase (Option " H" ) 

• "Ideally sUited lor direct integration with mlcrostnp or coplanar transmiSSion lines (Optional 
Cost) 
'''Slngte tone Intermodulatlon matrix shown at RF bandwidth extremes with LO and IF held 
constant at -10 dBm RF Input (harmonics -dBc) 
For additional information see the lalest RHG Electronics Laboratory. Inc catalog 

Ordering Information 

Model No. Connectors 
DCMX4-26 SMA 

Unit Price 
(1-9) 
$650 
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MODEL 
DM1-8A 

DOUBLE-BALANCED 
MICROWAVE MIXER 1-8 GHz 

5.0 dB Typical Midband Conversion Loss 
28 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Conversion Loss·· 
Isolation 

RF, LO Ports 
IF Port 

LO to RF 
LOto IF 

1-8 GHz 
DC-500 MHz 

8,0 dB Max 
25 dB Min 
25 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 
RF Input 

1 dB Compression 
SSB Noise Figure 

Package Type 

Environmental 

50 Ohms Nominal 

+ 23dBm Max@25 °C 

+ 2 dBm Typical 
Within 1 dB of Conversion 

Loss Max 
Connectorized (C-2?) 

(See page 485 for physical dimensions,) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog, 
. All specIfiCatiOnS apply wilen operated at + 7 dBm available LO power with 50 ohm source 
and load Impedance 

, 'For IF frequencies of 100 MHz and an RF power 01 - 10 dBm or lower 
For additional RHG products see the latest RHG Electronics Laboratory, Inc , catalog , 

Ordering Information 

Model No. Connectors 
DM1-8A SMA 

Delivery IS frorn siock 

Unit Price 
(1-9 Units) 

$325 

Typical Performance 
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MODEL 
DM1-12A 

DOUBLE-BALANCED 
MICROWAVE MIXER 1-12 GHz 

5.5 dB Typical Midband Conversion Loss 
28 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Conversion Loss·· 

RF, LO Ports 
IF Port 

1-12 GHz 
DC-500 MHz 

8.5 dB Max 
Isolation LO to RF 

LOto IF 
25 dB Min Typical Performance 
25 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 
RF Input 

1 dB Compression 

50 Ohms Nominal 

+ 23 dBm Max @ 25°C 

+ 2 dBm Typical 
SSB Noise Figure Within 1 dB of Conversion 
______________________________________ ~L~o~ssMax 

Package Type 

Environmental 

Connectorized (C-27) 
(See page 485 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 
• All specifications apply when operated at + 7 dBm available LO power with 50 ohm source 
and load Impedance 

•• For IF frequencies 01 100 MHz and an RF power of - 10 dBm or lower 
For additional RHG products see the latest RHG Electronics LaboralOry, Inc. catalog. 
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Ordering Information 

Model No. Connectors 
DM1 -12A SMA 

Delivery IS from stock 

Unit Price 
(1-9 Units) 

$385 

FREOUENCY (GHz) 

IF PORT RESPONSE 
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~ [J=G@3 ____ ....... l\4aketheConnection ... Adams !i Russell 
COMPONENTS GROUP 161 E. Industry Court Deer Park, NY 11729 Fax (516) 242-1222 

For Technical Information, Call (516) 242·1100 
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MODEL DM1-18A 
I DOUBLE-BALANCED 

MICROWAVE MIXER 1-18 GHz 

6.0 dB Typical Midband Conversion Loss 
28 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55 °C to + 85°C) 

Frequency Range 

Conversion Loss·· 

Isolation 

RF, LO Ports 
IF Port 
6-16 GHz 
1-18 GHz 
LO to RF 
LO to IF 

1-18 GHz 
DC-500 MHz 

8.0 dB Max 
9.5 dB Max 

22 dB Min 
18dBMin 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 
RF Input 

1 d B Compression 
SSB Noise Figure 

Package Type 

Environmental 

50 Ohms Nominal 

+23dBm Max@25 °C 

+ 2 dBm Typical 
Within 1 dB of Conversion 

Loss Max 
Connectorized (C-2?) 

(See page 485 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements ofTable 1C, page 498 of the Adams-Russell catalog . 

• All speclflcallons apply when operaled al + 7 dBm available LO power wllh 50 ohm source 
and load Impedance 

-. For IF Irequencies of 100 MHz and an RF power of - 10 dBm or lower. 
For additional RHG products see the latest RHG Electron ics Laboratory, Inc. catalog. 

Ordering Information 

Model No. Connectors 
DM1 -18A SMA 

Delivery IS Irom Siock 

Unit Price 
(1-9 Units) 

$495 

Typical Performance 
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MODEL DM4-SA 
DOUBLE-BALANCED 
MICROWAVE MIXER 4-S GHz 

5.0 dB Typical Midband Conversion Loss 
28 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Conversion Loss·· 
Isolation 

RF, LO Ports 
IF Port 

LO to RF 
LO to IF 

4-8 GHz 
DC·500 MHz 

6.5 dB Max 
25 dB Min 
25 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 
RF Input 

1 d B Compression 
sse Noise Figure 

Package Type 

Environmental 

50 Ohms Nominal 

+23dBm Max@25°C 

+ 2 dBm Typical 
Within 1 d B of Conversion 

Loss Max 
Connectorized (C-2?) 

(See page 485 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams·Russeil catalog . 
• All specIfications apply when operated al + 7 dBm available LO power with 50 ohm source 
and load Impedance 

• . For IF Irequencles 01 tOO MHz and an RF pewer 01 - 10 dBm or lower 
For addilional RHG products see the latest RHG Electronics Labora tory, Inc. catalog 

Ordering Information 

Model No. Connectors 
DM4·8A SMA 

Delivery IS from Siock 

Unit Price 
(1-9 Units) 

$310 

Typical Performance 
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MODEL 
DMS-12A 

DOUBLE-BALANCED 
MICROWAVE MIXER S-12 GHz 

6.5 dB Typical Midband Conversion Loss 
28 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Conversion Loss·· 
Isolation 

RF, LO Ports 
IF Port 

LO to RF 
LOto IF 

8-12 GHz 
DC-500 MHz 

8,0 dB Max 

25 dB Min 
25 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 
RF Input 

1 dB Compression 
sse Noise Figure 

Package Type 

Environmental 

50 Ohms Nominal 

+ 23dBm Max@25 °C 

+3dBmTypical 
Within 1 dB of Conversion 

Loss Max 

Connectorized (C-27) 
(See page 485 for physical dimensions,) 

These units are designed to meet the environmental and screening 
requ irements of Table 1C, page 498 of the Adams-Russell catalog , 

. All specifications apply when operaled at + 7 dBm available LO power with 50 ohm source 
and load Impedance. 

" For IF frequencies of 100 MHz and an RF power of -10 dBm or lower 
For add itional RHG products see the fat est RHG Electronics Laboratory, Inc, catalog , 

Ordering Information 

Model No. Connectors 
DMS-12A SMA 

Delivery IS from stock . 

Unit Price 
(1-9 Units) 

$345 

Typical Performance 
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MODEL 
DM12-18A 

DOUBLE-BALANCED 
MICROWAVE MIXER 12-18 GHz 

6.5 dB Typical Midband Conversion Loss 
28 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Conversion Loss·· 

RF, LO Ports 
IF Port 

12-18 GHz 
DC-500 MHz 

9 .5 dB Max 
Isolation 
________ --=-~g=-:..::~:....:.~'_: ____ _'~::.:~:.....::~:..::~:....:.~:..:..:.:...::~ Typical Performance 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 
RF Input 

1 dB Compression 
sse Noise Figure 

Package Type 

Environmental 

50 Ohms Nominal 

+23dBm Max@25°C 

+ 3 d Bm Typical 
Within 1 d B of Conversion 

Loss Max 
Connectorized (C-27) 

(See page 485 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 

. All specifiCatiOnS apply when operated at + 7 dBm available LO power with 50 ohm source 
and load Impedance 

.• For IF frequencies 01 100 MHz and an RF power 01 10 dSm or lower 

For additional RHG products see the latesl RHG ElectrOnics Laboratory. Inc . catalog 

Ordering Information 

Model No. Connectors 
DM12-18A SMA 

Delivery IS from Slock 

Unit Price 
(1 -9 Units) 

$435 
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MODEL 
DMB2-18A 

BIASABLE MICROWAVE MIXER 
2-18 GHz 

8.0 dB Typical Midband Conversion Loss 
25 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Conversion Loss·· 

Isolation 

RF, LO Ports 
IF Port 
2-10GHz 
10-18 GHz 

LO to RF 
LO to IF 
RF to IF 

2-18 GHz 
1-500 MHz 

9.5 dB Max 
10.5 dB Max 

22 dB Min 
25 dB Min 
16. dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 

SSB Noise Figure 

Package Type 

DC Bias 
Environmental 

50 Ohms Nominal 

+20dBm Max@25°C 

- 5 dBm Typical 
Within 1 dB of Conversion 

Loss Max 
Connectorized (C-27) 

(See page 485 for physical dimensions.) 

+ 12 Vdc@ 8mA (Typ .) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 

• All specifications apply when operated at a dBm available LO power with 50 ohm source 
and load Impedance and + 12 VDC bias 

.• For IF frequencies of 100 MHz and an RF power of -10 dBm or lower. 
For additionat RHG products see the latest RHG Electronics Laboratory, tnc. catalog. 

Ordering Information 

Model No. 
DMB2-18A 

Uellvery IS lrom stuck 

Connectors 
SMA 

Unit Price 
(1-9 Units) 

$800 

Typical Performance 
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MODEL 
DME4-18 

EVEN HARMONIC 
MICROWAVE MIXER 4-18 GHz 

Even Harmonic Mixer 
8.0 dB Typical Midband Conversion Loss 
60 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - SsoC to + 8S0C) 

Frequency Range 

Conversion Loss·· 

Isolation 

RF Ports 
LO Port 
IF Port 
4-6 GHz 
6-18 GHz 

2 LO to RF 
2 LO to IF 

4-18 GHz 
2-9 GHz 

DC-500 MHz 

12 dB Max 
10 dB Max 

50 dB Min 
50 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 
RF Input 

1 dB Compression 
sse Noise Figure 

Package Type 

Environmental 

50 Ohms Nominal 

+ 23 dBm Max@ 25 °C 

o d Bm Typical 
Within 1 dB of Conversion 

Loss Max 

Connectorized (C-26) 
(See page 484 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requ irements of Table 1C, page 498 of the Adams-Russell catalog . 
• All speclflcallons apply when opera led al + 5 dBm available LO power with 50 ohm source 

and load Impedance 
• • For IF frequencies of 100 MHz and an RF power of - 10 dBm or fower 
For addltlonaf RHG products see the latest RHG ElectroniCs Laboratory. Inc. catalog . 

Ordering Information 

Model No. Connectors 
DME4-18 SMA 

OHhvery IS from Slock 

Unit Price 
(1-9 Units) 

$765 

Typical Performance 

CONVERSION LOSS 
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MODEL 
DME4-26 

MULTIOCTAVE EVEN LO HARMONIC 
MIXER 6-26 GHz 

55 dB 2 LO-RF Isolation 
Hermetic 
Removable Connectors 
Dual Quad Diodes 

Guaranteed Specifications * 
(From -55°C to +85°C) 
Frequency Range LO Port 

RF Port 
IF Port 

2 - 13 GHz 
6 - 26 GHz 

DC - 4 GHz 
Typical Performance 

Conversion Loss 11 dB Max 

Isolation LO to RF 23 dB Min 

Operating Characteristics (@ 25, 
Impedance 
LO Power'" 

Isolation 

RF Input 
1 dB Compression 

sse Noise Figure 
Conversion Loss 

LO-RF 
2 LO-RF 

50 Ohms Nominal 

+12 dBm 

30 dB Typ 
55 dB Typ 

o dBm Typ 

Within 1 dB of Conversion Loss 

9.0 dB Typ 

Typical Intermodulation 

Package Type 

Environmental 

LO-RF 
3 LO-RF 
4 LO-RF 
P3RD (2RF-RF)-2LO 

- 30 dBc 
-35 dBc 
-12 dBc 

+13 dBm 

Connectorized (C-42) 
(See page 487 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

Notes: 
'All speclficalions apply when operated at +12 dBm available LO power with 50 ohm source 
and load impedance. 
" S,ngle tone intermodulatlon matnx shown at RF bandwidth extremes with LO and IF held 
constant at -10 dBm RF input (harmonics -dBc) . 

Ordering Information 

Model No, Connectors 
DME4-26 SMA 

Unit Price 
(1-9) 
$995 
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MODEL 
DMH2-22 

DOUBLE BALANCED MICROWAVE 
MIXER 2-22 GHz 

7.5 dB Typical Midband Conversion Loss 
25 dB Typical Midband L-R Isolation 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 
RF/IF 

Isolation 

6-18 GHZ/2-6 GHz 
2-22 GHz/0.5-8 GHz 

LO to RF 
LO to IF 

2·22 GHz 
0.5 - 10 GHz 

9.0 dB Max 
10.5 dB Max 

20 dB Min 
18 dB Min 

Operating Characteristics (@ 25, 
Impedance 

LO Power" 

RF Input 
1 dB Compression-

SSB Noise Figure 

Package Type 

Environmental 

50 Ohms Nominal 

+10 dBm 

+8 dBm Typ 

Within 1 dB of Conversion Loss 

Connectorized (C-26) 
(See page 484 for physical dimensions.) 

These units are designed to meet the environmental requ irements 
of Table 1C, page 498 of the Adams-Russell catalog . 

·AII specilicatlons apply when operated at + to dBm available LO power with 50 ohm source 
and load Impedance 
-· 6 dB Improvement available With an equal LO power Increase (Option " H" ) 
• ··Slngle tone Intermodulatlon matrix shown at RF bandWidth extremes With LO and IF hetd 
constant at - to dBm RF Input (harmonics - dBc) 
For add,t,onat,nlormatlon see the latest RHG Electronics Laboratory. Inc catalog 

Ordering Information 
Unit Price 

Model No. Connectors (1-9) 

DMH2-22 SMA $615 
Delivery IS from stock 

Typical Performance (@ 25OC) 
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MODEL 
DMS1-26A 

DOUBLE-BALANCED 
MICROWAVE MIXER 1-26 GHz 

7.0 dB Typical Midband Conversion Loss 
22 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55° C to + 85°C) 

Frequency Range 

Conversion Loss·· 

Isolation 

RF, LO Ports 
IF Port 
1-6 GHz 
6-18 GHz 
18-26 GHz 

LO to RF 
LOto IF 

1-26 GHz 
DC-500 MHz 

8.5 dB Max 
9.0 dB Max 

10.0 dB Max 

18 dB Min 
18 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 

SSB Noise Figure 

Package Type 

Environmental 

50 Ohms Nominal 

+23dBm Max@25 °C 

+3dBm Min 

Within 1 dB of Conversion 
Loss Max 

Connectorized (C-26) 
(See page 484 for physical d imensions.) 

These units are designed to meetthe environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 

• All specifications apply when operated at + 8.5 dBm LO power with 50 ohm source and 
load Impedance . 

•• For IF frequencies of 100 MHz and an RF power of -10 dBm or lower . 

For addit ional RHG products see the latest RHG Electronics Laboratory. Inc. catalog. 

Ordering Information 

Model No. Connectors 
DMS1 -26A SMA 

Delivery IS from stOCK 

Unit Price 
(1-9 Units) 

$650 

Typical Performance 
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MODEL 
M2-18 

LOW COST MULTIOCTAVE MIXER 
2-18 GHz 

35 dB LO/RF Isolation Typical 
Hermetic 
Removable Connectors 
Low Cost 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 
2 - 18 GHz 

DC - 0.5 GHz Typical Performance 
Conversion Loss 8.5 dB Max 

Isolation LO to RF 23 dB Min 

Operating Characteristics (@ 25, 
LO Power 

Isolation 

RF Input 
1 dB Compression' 

SSB Noise Figure 

Conversion Loss 

LO-RF 
LO-IF 

Typical Intercept Point 
3rd Order 

+8 dBm 

35 dB Typ 
25 dB Typ 

+ 5 dBm Typ 

7.5 dB Typ 

7.0 dB Typ 

+1 0 dBm 

Package Type (C-42) 
(See page 487 for physical dimensions.) 

Envi ronmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 

Notes: 
'6 dB Improvemenl available wllh an equal LO power Increase (Option " H" ) 

• 'S,ngle lone Inlermodulallon malrlx shown al RF bandwidth extremes wllh LO and IF held 
conslant al - to dBm RF Input (harmonics -dBc) 
For addilional Inlormatlon see Ihe latest RHG Eleclronlcs Laboralory. Inc catalog 

Ordering Information 

Model No. Connectors 
M2-18 SMA 

Unit Price 
(1-9) 
$375 
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MODEL 
M2-26 

LOW COST MULTIOCTAVE MIXER 
2-26 GHz 

7 dB Conversion Loss 
Hermetic 
Removable Connectors 
Low Cost 

Guaranteed Specifications 
(From - 55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 

Conversion Loss 
Isolation LO to RF 

2 - 26 GHz 
DC - 0.5 GHz 

9.0 dB Max 

23 dB Min 

Operating Characteristics (@ 25, 
LO Power* 
Isolation 

RF Input* 
1 dB Com pression 

sse Noise Figure 
Conversion Loss 

LO-RF 
LO-IF 

+8.5 dBm 

35 dB Typ 
25 dB Typ 

+5 dBm Typ 

Within 1 dB of Conversion Loss 

7.0 dB Typ 

Typical Intercept Point 
3rd Order +10 dBm 

Package Type 

Environmental 

(C-42) 
(See page 487 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 

Notes: 
'6 dB Improvement avai lable with an equal La power increase (Option " H"). 

" Single lone intermodulation matrix shown at RF bandwidth extremes with La and IF held 
constant at -10 dBm RF Input (harmonics -dBc). 
For additional Information see the latest RHG Electronics Laboratory. Inc. catalog . 

Ordering Information 

Model No. Connectors 
M2-26 SMA 

Delivery IS from stock 

Unit Price 
(1-9) 

$425 

Typical Performance 
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MODELS 
M-166/M-166C 

I DOUBLE-BALANCED 
MICROWAVE MIXER 0.5-18.0 GHz 

8 dB Typical Midband Conversion Loss 
22 dB Typical Midband L-R Isolat ion 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port (3 dB BW) 

0.5-18 .0 GHz 
2-5000 MHz 

Conversion Loss·· 0.5-8.0 GHz 
8.0-18 GHz 

Isolation LO to RF 

LOto IF 

RFto IF 

(0 .5-1 GHz) 
(1-15 GHz) 
(15-18GHz) 
(0 .5-8 GHz) 
(8-14 GHz) 
(14-18 GHz) 
(0.5-18 GHz) 

9 dB Max 
10 dB Max 
10 dB Min 
15 dB Min 
13 dB Min 
18 dB Min 
16 dB Min 
20 dB Min 
17 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

sse Noise Figure 

3rd Order Input Intercept 
2.0 GHz 
8.0 GHz 
18.0 GHz 

50 Ohms Nominal 

600 mW Max @ 25 °C 
Derated 6.4 mW/oC 

9.5 dBm TYPical 
9 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 20 dBm Typical 
+ 20 dBm TYPical 
+ 18 dBm Typical 

Package Type M-166 Flatpack (FP-10) 
M-166C Connectorized (C-3) 

(See pages 475 and 481 for physical dimensions.) 
Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 
Pin Configuration RF; P3 , LO; P1 , IF; P2 , 

Case ground. 
• All specifications apply when operated at + 13 dBm avaltable LO power with 50 ohm source 

and load Impedance 

.. For IF frequencies of 5 1000 MHz and an RF of - 10 dBm or lower 

Formerly Anzac Model MD-166, MDC·166 

Ordering Information 

Model No. 
M-166 
M-166C 

Delivery IS from siock 

Part No. 
9309 
9304 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$379 
466 

Typical Performance 
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MODELS 
M-167/M-167C 

HIGH IF DOUBLE-BALANCED 
MICROWAVE MIXER 0.5-18.0 GHz 

8 dB Typical Midband Conversion Loss 
22 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55° C to + 85°C) 

Frequency Range RF, LO Ports 0.5-18.0 GHz 
IF Port 0.5-8.0 GHz 

Conversion Loss·· 0.5-18 GHz 10.5 dB Max 
1-6 GHz 9.0 dB Max 
6-16 GHz 10.0dBMax 

Isolation LO to RF (0.5-1 GHz) 13 dB Min 
(1-18 GHz) 15 dB Min 

LO to IF (0.5-1 GHz) 12dBMin 
(1-13 GHz) 18dBMin 
(13-18 GHz) 15dBMin 

RFto IF (0.5-1 GHz) 14 dB Min 
(1-18 GHz) 16 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 
2.0 GHz 
8.0 GHz 
18.0 GHz 

50 Ohms Nominal 

600 mW Max @ 25 °C 
Derated 6.4 mW/oC 

9.5 dBm Typical 
9 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 20 dBm Typical 
+ 20 d Bm Typical 
+ 18 dBm Typical 

Package Type M-167 Flatpack (FP-10) 
M-167C Connectorized (C-3) 

(See pages 475 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

Pin Configuration RF; P3, LO; P1 , IF; P2 . 
Case ground . 

. All speCifications apply when opera led al + 13 dBm available LO power wllh 50 ohm source 
and load Impedance 

•. For IF Irequencles of 650 MHz and an RF 01 - 10 dBm or lower . 
Formerly Anzac Model MD·167, MDC·167 

Ordering Information 

Model No. 
M-167 
M-167C 

Delivery IS from stock 

Part No. 
9359 
9354 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$393 
480 

Typical Performance 
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, MODELS 
M-170/M-170C 

HIGH LEVEL DOUBLE-BALANCED 
MICROWAVE MIXER 0.5-18.0 GHz 

8 dB Typical Midband Conversion Loss 
22 dB Typical Midband Third Order 
Intercept 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port (3 dB BW) 

0.5-18.0 GHz 
2-5000 MHz 

Conversion Loss·· 

Isolation 

0.5-8 GHz 
8-16 GHz 
16-18 GHz 
LO to RF 

LOto IF 

RF to IF 

(0.5-2 GHz) 
(2-15 GHz) 
(15-18 GHz) 
(0.5-4 GHz) 
(4-12 GHz) 
(12-1 8 GHz) 
(0.5-18 GHz) 

9 dB Max 
11 dB Max 
12 dB Max 
10dBMin 
20 dB Min 
17 dB Min 
22 dB Min 
17 dB Min 
22 dB Min 
18 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 

50 Ohms Nominal 

600 mW Max @ 25°C 
Derated 6.4 mW/oC 

+ 12 dBm Typical 
+ 9.5 dBm Typical 

Within 1 dB of Conversion 
Loss Max 

0.5-18 GHz + 22 dBm Typical 

Package Type M-170 Flatpack (FP-10) 
M-170C Connectorized (C-3) 

(See pages 475 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 
Pin Configuration RF; P3 , LO; P1 , IF; P2. 

Caseground . 

o All specifications apply when operated at + 19 dBm available LO power with SO ohm source 
and load Impedance 

.. For IF frequencies of 5-1000 MHz and an RF of - 10 dBm or lower 

Formerly Anzac Model MD·170. MDC170 

Ordering Information 

Model No. 
M-170 
M-170C 

Delivery IS from stock 

Part No_ 
9349 
9344 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$503 
590 

Typical Performance 
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MODEL 
M-171/M-171C 

HIGH IF DOUBLE-BALANCED 
MICROWAVE MIXER 4.0-18.0 GHz 

5.3 dB Typical Midband Conversion Loss 
30 dB Typical Midband L-R Isolation 

Guaranteed Specifications * 
(From - 55 °C to + 85°C) 

Frequency Range RF, LO Ports 4.0-18.0 GHz 
IF Port DC-4.0 GHz 

Conversion Loss*" 4.0-18 GHz 7.5 dB Max 
Isolation LO to RF (4 .0-18.0 GHz) 22 dB Min 

LO to IF (4.0-7.0 GHz) 20 dB Min 
(7 .0-18.0 GHz) 12 dB Min 

RFto IF (4 .0-9.0 GHz) 17dBMin 
(9.0-18.0 GHz) 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensit ization 

SSB Noise Figure 

3rd Order Input Intercept 
4.0 GHz 
10.0 GHz 
18.0 GHz 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated 3.2 mW/oC 

+ 2.0 dBm Typical 
o dBm Typical 

With in 1 dB of Conversion 
Loss Max 

+ 15 dBm Typical 
+ 12 dBm Typical 
+ 16 dBm Typical 

Package Type M-171 Flatpack (FP-10) 
M-171C Connectorized (C-3) 

(See pages 475 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 

Pin Configuration RF; P3, LO ; P1 , IF; P2. 
Case ground . 

• All speCIfications apply when operated at + 1 dBm available LO power with 50 ohm source 
and load Impedance 

•• For IF Irequencles of 500 MHz and an RF of - 10 dBm or lower 

Formerly Anzac Model MD·171. MDC·lll 

Ordering Information 

Model No. 
M-171 
M-171C 

Delivery IS from slack 

Part No. 
9409 
9404 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$330 
417 

Typical Performance 
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MODELS 
M-177/M-177C 

DOUBLE-BALANCED 
MICROWAVE MIXER 2.0-8.0 GHz 

5 dB Typical Midband Conversion Loss 
25 dB Typical Midband L-R Isolation 
Operable with Starved LO 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 
IF Port (3 dB BW) 

2.0-8.0 GHz 
DC-500 MHz 

Conversion Loss·· 2.0-4.0 GHz 
4.0-8.0 GHz 

Isolation LO to RF 

LOto IF 

RFto IF 

8 dB Max 
6.5 dB Max 

(2.0-4.5 GHz) 12 dB Min 
(4 .5-8.0 GHz) 20 dB Min 
(2.0-4.0 GHz) 10 dB Min 
(4 .0-8.0 GHz) 15 dB Min 
(2 .0-8.0 GHz) 20 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

sse Noise Figure 

3rd Order Input Intercept 
2.0 GHz 
4.0 GHz 
8.0 Ghz 

50 Ohms Nominal 

300 mW Max @ 25 °C 
Derated 3.2 mW/oC 

+ 3 dBm Typical 
o dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 9 dBm Typical 
+ 6 dBm Typical 
+ 9 dBm Typical 

Package Type M-177 Flatpack (FP-10) 
M-177C Connectorized (C-3) 

(See pages 475 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 
Pin Configuration RF; P3, LO; P1 , IF; P2. 

Case ground . 
• All spec,f,cal,ons apply when operated at + 7 dBm available LO power with 50 ohm source 
and load Impedance 

.. For IF frequencies of DC-lOO MHz and an RF of - to dBm or lower 

This product contains elements protected by United States Patent Number 4,224,572. 

Formerly Anzac Model MO·l??, MOC·l?? 

Ordering Information 

Model No. 
M-177 
M-177C 

Delivery IS from stock 

Part No. 
9209 
9204 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$201 
288 

Typical Performance 
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MODELS 
M-182/M-182C 

DOUBLE-BALANCED 
MICROWAVE MIXER 3-13 GHz 

6.5 dB Typical Midband Conversion Loss 
22 dB Typical Midband L-R Isolation 
Starved LO Operation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF, LO Ports 3-13 GHz 
IF Port (3 dB BW) DC-400 MHz 

Conversion Loss" 4-12 GHz 7.5 dB Max 
3-13 GHz 8.5 dB Max 

Isolation LO to RF (3-8 GHz) 18 dB Min 
(8-13 GHz) 15 dB Min 

LO to IF (3-8 GHz) 18 dB Min 
(8-13 GHz) 20 dB Min 

RFto IF (3-13 GHz) 18 dB Min 

Operating Characteristics 
Impedance 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 
6 GHz 
12 GHz 

50 Ohms Nominal 

300 mW Max @ 25°C 
Derated 3.2 mW/ oC 

3 dBm Typical 
o dBm Typical 

Within 1 dB of Conversion 
Loss Max 

11.5 dBm Typical 
11 .5 dBm Typical 

Package Type M-182 Flatpack (FP-10) 
M-182C Connectorized (C-3) 

(See pages 475 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog . 

Pin Configuration RF; P3 , LO; P1 , IF; P2 . 
Case ground . 

• All speCifications apply when operated at + 7 dBm available LO power With 50 ohm source 
and load Impedance 

., For IF frequencies of DC·100 MHz and an RF of - 10 dBm or lower. 

Formerly Anzac Model MD·182. MDC·182 

Ordering Information 

Model No. 
M-182 
M-182C 

Delivery IS from stock. 

Part No. 
9369 
9364 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$203 
290 

Typical Performance 

CONVERSION LOSS 
11 

!~ffi EF-M 
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E 14,---,----,----,---,----,---, 

Ii :;P I ttffj 
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FREQUENCY (GHz' 
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!tl LtJ¥11 
cr 0 100 200 300 400 500 600 

FREQUENCY (MHz, 

~D=O~ _____ ~ake the Connection .. Adams~ Russell 
COMPONENTS GROUP 161 E. Industry Court Deer Park, NY 11n9 Fax (516) 242·1222 

For Technical Information, Call (516) 242·1100 For Ordering Information, Call (617) 273-3333 
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MODELS 
M-186/M-186C 

DOUBLE-BALANCED 
MICROWAVE MIXER 4.0-8.0 GHz 

5.0 dB Typical Midband Conversion Loss 
29 dB Typical Midband L-R Isolation 
Operable with Starved LO 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range RF Port 4-8 GHz 
LO Port 4-11 GHz 
IF Port DC-3.0 GHz 

Conversion Loss·· 7.0 dB Max 
Isolation LO to RF (4-8 GHz) 25 dB Min 

LO to IF (4-8 GHz) 15 dB Min 
RFto IF (4-8 GHz) 17 dB Min 

Operating Characteristics 
Impedance 50 Ohms Nominal 
Maximum Input 

Total Power 

RF Input 
1 dB Compression 
1 dB Desensitization 

SSB Noise Figure 

3rd Order Input Intercept 
4.0 GHz 
6.0 GHz 
8.0 GHz 

300 mW Max @ 25 °C 
Derated 3.2 mW/ oC 

+ 2.0 dBm TYPical 
o dBm Typical 

Within 1 dB of Conversion 
Loss Max 

+ 15 dBm Typical 
+ 12 dBm TYPical 
+ 11 dBm Typical 

Package Type M-186 Flatpack (FP-10) 
M-186C Connectonzed (C-3) 

(See pages 475 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 
Pin Configuration RF; P3 , LO ; P1 , IF; P2 . 

Case ground . 
. All specifications apply when operated al + 7 dBm available LO power with 50 ohm source 
and load Impedance 

. . For IF frequenCies of DC·SOO MHz and all RF of 10 dBm or lower 

Formerly Anzac Modef MD·186 MDC·186 

Ordering Information 

Model No. 
M-186 
M-186C 

Delivery IS from stock 

Part No. 
9519 
9514 

Connectors 
Pin 

SMA 

Unit Price 
(5-9 Units) 

$200 
287 

Typical Performance 

CONVERSION LOSS 

I ~~ L_+7_:m_+....L~_dB_m_LO_L-_~I_--_=-_~-: 
4 5 
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i ~r+4i¥Llt!J 
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- 4 5 • 7 • 
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rEJ 14d i 0 1 2 3 4 

RF VSWR 

~i~J1m 1M 
34567 I' 

LO VSWR 

i~~tfi I I 11~ 
7 9 10 11 

IF PORT VSWR 

i:] I fIll E 
o 0 .5 1 .0 1.5 2.0 2 .5 3.0 3.5 

FREQUENCY (GHz) 

~ c=o C§ ________ l\4ake the Connection ... Adams!iRussell 
COMPONENTS GROUP 161 E. Industry Court Deer Park, NY 11729 Fax (516) 242-1222 

For Technical Information, Call (516) 242-1100 
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MODEL 
TBM4-18 

TRIPLE BALANCED MICROWAVE 
MIXER 4-18 GHz 

30 dB Typical LO/RF Isolation 
Hermetic 
Removable Connectors 
Low Cost 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range RF, LO Ports 

IF Port 
4 - 18 GHz 
0.5 - 8 GHz Typical Performance 

Conversion Loss 
Isolation LO to RF 

LO to IF 

9 dB Max 

20 dB Min 
20 dB Min 

Operating Characteristics (@ 25") 
LO Power· 

Isolation 

RF Input 
1 dB Compression' 

LO-RF 
LO-IF 

+13 dBm 

25 dB Typ 
25 dB Typ 

o dBm Typ 

sse Noise Figure Within 1 dB of Conversion Loss 

Conversion Loss 
Typical Intercept Point· 

3rd Order 

7.0 dB Typ 

+17 d Bm 

Package Type (C-42) 
(See page 487 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1C, page 498 of the Adams-Russell catalog. 

Notes: 
'6 dB Improvement available with an equal LO power Increase. (Option "H") 

' -Single tone Intermodulatlon matnx shown at RF bandwidth extremes with LO and IF held 
constanl at -10 dBm RF Input (harmonics -dBc). 
For addltlonallnlormatlon see the latest RHG Electronics Laboratory, Inc. catalog . 

Ordering Information 
Unit Price 

Model No. Connectors (1-9) 

TBM4-18 SMA $545 

Delivery is from stock 
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MODEL 
NO. 

JH-113 
JHS-113 
JH-6-4 
JH-114 

MODEL 
NO. 

HHS-109 
HHS·110 

FREQUENCY 
RANGE 

FREQUENCY 
RANGE 
(MHz) 

7-14 
7-14 
2-32 

20-40 

FREQUENCY 
RANGE 
(MHz) 

5-200 
10·500 

FREQUENCY 
RANGE 

HYBRID SELECTION GUIDE 

INSERTION 
LOSS 
(dB) 
TYP 

0.5 
0.5 
0.4 
0.2 

INSERTION 
LOSS 
(dB) 
TYP 

0.8 
0.6 

1800 HYBRIDS 

VSWR 
TYP 

PHASE 
BALANCE 

(Deg) 
TYP 

QUADRATURE HYBRIDS 
PHASE 

ISOLATION DEVIATION 
(dB) VSWR (Deg) 
TYP TYP TYP 

25 1.02:1 1 
25 1.05:1 3 
30 1.0S:1 1 
30 1.1S:1 O.S 

AMPLITUDE 
BALANCE 

(dB) 
TYP 

AMPLITUDE 
BALANCE 

(dB) 
TYP 

0.75 
0.75 
0.3 
0.4 

SURFACE MOUNT 180 0 HYBRIDS 
PHASE AMPLITUDE 

ISOLATION BALANCE BALANCE 
(dB) VSWR (Deg) (dB) 
TYP TYP TYP TYP 

45 1.3:1 1 0.10 
40 1.25:1 3 0.1 

SURFACE MOUNT QUADRATURE HYBRIDS 
QUADRATURE 

DEVIATION 
(Deg) 
TYP 

AMPLITUDE 
BALANCE 

(dB) 
TYP 

1 1 0.5 
JHS-136 175-350 30 2 
JHS-142 200-400 25 3 
JHS-139 250-500 0.3 30 1.1 :1 1 0.5 

CASEI 
STYLE 

CASEI 
STYLE 

FP-2 
SF-1 
C-10 
FP-2 

CASE 
STYLE 

SF-1 
SF-1 

PAGE 
NO. 

PAGE 
NO. 

373 
374 
371 
37S 

PAGE 
NO. 

364 
366 

[1J CASE STYLE: C = CONNECTORIZED; FP = FLATPACK; TO-S = TO-S PLUG-IN ; TO-8 = TO-8 PLUG-IN ; SF = SURFACE MOUNT 
BOLD = NEW PRODUCT 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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HYBRID DEVICES 

INTRODUCTION 
The 90° and 180° hybrids are two forms of passive, 
reciprocal four-port devices which have wide ap
plication in RF and microwave system design. The 
devices described in this article are equal power 
split versions of the general four-port hybrid con
figuration. Directional couplers, described in a 
separate article, are actually 180° hybrids having 
unequal power splits. Power dividers/summers 
generally represent another variation of the basic 
180° hybrid with an internal termination on one 
port. These devices are also described in detail in a 
separate article. 

The purpose of this article is to provide the 
designer with basic information describing the 
function of these devices, the basic specification 
parameters with possible tradeoffs and the rela
tionships that apply for various combinations of 
signal inputs and port terminations. Signal flow 
descriptions in this article assume the ideal, 
lossless version of the 180 ° and 90° hybrid. This is 
a reasonable approximation for this purpose 
because of the generally low loss, well matched 
characteristics of the actual circuits. 

FUNCTIONAL DESCRIPTION 
180° Hybrid 
A 180° hybrid is a reciprocal four-port device 
which provides two equal amplitude in-phase 
signals when fed from its sum port and two equal 
amplitude 180° out-of-phase signals when fed from 
its difference port. Opposite ports of the hybrid are 
isolated. Figure 1 is a functional diagram which 
will be used in this article to represent the 180° 
hybrid. Port B can be considered the sum port with 
port A the difference port. Ports A and B and ports 
C and D are isolated pairs of ports. 

Utilizing the functional diagram of Figure 1, we 
can consider the application of signal at one or 
more of the ports of the hybrid. The convention 
used for explaining signal flow is based on Figure 
2. The cases that are important to consider are the 
following: 

1. Operation as a power divider - One source 
operating at ports A, B, C or D. 

2. Operation as a power summer - Two sources 
operating at ports A and B, or C and D. 

For these cases, the impedances ZA, ZB' Zc, and ZD, 
are assumed to be Zo, the characteristic impedance 
of the 180° hybrid. Under this matched condition, 
the source voltage of 2E cos wt will supply a 
voltage of E cos wt to the input of the hybrid. 
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Figure 1. 180° Hybrid 

As a power divider, the hybrid will equally split the 
input signal and deliver one half the power to each 
load. Since all ports are considered to be at Zo im
pedance, the voltages at the outputs will be propor
tional to the square root of the output power and 
will be phase shifted by the amount indicated for 

that path of the hybrid, since Pour = ~ PIN' Your 

= _1_ VIN• For example, if an input signal at Port 
V2 

A of E cos wt is injected, the resultant output at 

Port C is _1_ E cos wt and the output at Port D 
V2 

is _1_ E cos (wt - 180°). No signal will appear at 
V2 

Port B. The various power divider relationships 
are summarized in Table 1. 

When used as a power summer, the function of the 
180° hybrid is somewhat less obvious due to the 
vector addition of the two signals. Figure 3 shows 
the signal flow and resultant outputs for the 

2E cos wt 

Figure 2. Signal Source Configurations for 180° Hybrid 
(Reference Tables I, II, III, IV) 



general case of two equal amplitude, equal frequen
cy signals of arbitrary phase. The vector represen
tation of the input signals as well as the resultant 
output signals is shown graphically together with 
the algebraic expression for the signal. It should be 
noted that, in the general case, the phases of the 
resultant outputs are in quadrature. Table II lists 
the relationships for various combinations of 
signals applied in pairs to Ports A and B or Ports C 
and D. 

Tables III and IV provide useful relations for 
determining isolation and VSWR under varying 
loading conditions. One point to note from the ex-

• Equal Amplitude, Equal Frequency Input 
• Resultant Output Phases are in Quadrature 
• Resultant Output Magnitudes vary based on 

Input Phase 

d_Zo 

o 
2 E cos (",1+0) 

-L cos (wl+o) 
V2 
~SULTANTC 

-coS wt 
V2 

- 2E cos wi 

Zo Rr<E~U\:,TANT 0 

-L cos (wl+o) 
V2 

-L cos (wl+1 800) 
V2 

Resultant C 

= ~ [cos wt + cos (wt + a)] 
V2 
E 

= - [2 cos Y2 (2wt + a) cos Y2 ( - a)] 
V2 
.~ a a 

= v 2 E cos (- - ) cos (wt + - ) 
2 2 

ResultantD 

E 
= - [cos (wt + 180°) + cos (wt + a)] 

V2 
E 

= - [2 cos Y2 (2wt + a + 1800)cos Y2 (180° - a)] 
V2 

= V2 E cos (90° - ~) cos (wt + ~) 
2 2 

:. Phase of Resultant D = Phase of Resultant C + 90° 

Figure 3. 180° Hybrid 

pressions in these tables is that equal mismatches 
on opposite ports of the hybrid do not effect isola
tion since the reflected signal will cancel at the 
isolated port while they will add at the port where 
the signal is injected. Thus, for example, if we in
ject a signal at Port A with equal mismatches at 
Ports C and D (Pc = Pv ), then no signal will appear 
at Port B because the reflected components are 
180° out-of-phase. The VSWR at Port A will be 
degraded because the reflections add in phase at 
this port. In general, equal mismatches may not be 
present. The relations in Tables III and IV may be 
used to calculate VSWR and isolation for any 
known combination of load impedance. 

90° Hybrid 
A 90 ° hybrid functions in much the same manner 
as 180° hybrid since it is also a reciprocal four
port device. Equal amplitude outputs result when 
a signal is fed to one of the inputs. Opposite ports 
of the 90° hybrid are also isolated as in the 180° 
hybrid. The different phase relationship of the 90 ° 
hybrid does however, cause important functional 
differences. 

Figure 4 shows the circuit diagram and truth table 
that will be used in explaining the operation of the 
90 ° hybrid. As can be seen from this diagram, a 
signal . applied to any input will result in two 
quadrature or 90 ° outputs. Ports A and B and 
Ports C and D are isolated. Following an analysis 

A 

B 

C 

0 

Ao---+o~ ';'0+---08 

A B C 0 

>< ISO . 0 -90 

ISO. >< -90 0 

0 -90 >< ISO. 

- 90 0 ISO. >< 
ISO. = ISOLATION 

Truth Table 

Figure 4. 90° Hybrid 
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Power Divider 
The relationships given in Table I 
apply when the 180 0 hybrid is used as 
a power divider. The following condi
tions apply. 
1. ZA = ZB = Zc = ZD = Zo 
2. Only one generator at a t ime is 

operating. 
3. Infinite isolation is assumed in the 

junction. 

Power Summer 
The relationships given in Table II 
apply when the 180 0 hybrid is used as 
a power summer. The following condi
tions apply. 
1. ZA = ZB = Zc = ZD = Zo 
2. Two generators are operating 

simultaneously . 
3. Infinite isolation is assumed in the 

junct ion. 
* Reference Figure 3. 

Isolation 
Isolation between ports is expressed 
by those relationships given in Table 
III. The following conditions and defi
nitions apply. 
1. Only one generator is operating at a 

time. 
2. p = Z - Zo 

Z + Zo 

VSWR-With Various Terminations 
Voltage Standing Wave Ratio (VSWR) 
with various terminations is expressed 
by using those relationships given in 
Table IV. 
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Table I - Power Divider Relationships for 1800 Hybrids 

Input Input Output Signals 
Signal Port Port A Port B Port C Port D 

A 0 
1 1 - v'2 E coswt v'2 E cos(wt+180') 

B 0 
1 1 - v'2 E coswt v'2 E coswt 

E coswt 

C 
1 1 v'2 E coswt v'2 E coswt - 0 

D 
1 1 v'2 E coslwt+ 180') v'2 E coswt 0 -

Table /I - Power Summer Relationships for 1800 Hybrids 

Input 
Output Signals 

Input 
Signal Port 

Port A Port B Port C Port D 

*E coswt A V2 E cos(-0/2 ) V2 E cos(90'-0/2) 
- -

'E cosiwt+o) B lcosiwt+o/211 [cos(wt+o/2+90'lI 

E coswt A 
- - V2E coswt 0 

E coswt B 

E coslwt+ 180') A 
- - 0 V2 E coswl 

E coswt B 

E coswt C 
0 V2 E coswt - -

E coswt D 

E coswt C 

V2E coswt 0 - -
E coslwt+ 180') D 

E cosw1t A 
1 1 - - V2 E(cosw,t+cosw,t) v'2 E(cosw,t+cosw,t) 

E cosw1t B 

Table 11/ - Isolation Between Ports of 1800 Hybrids 

Terminations Isolat ion (dB) 

A B C D A to B C to D 

1 
Zo Zo Zc Zo 6+20 log I P

c
- Pol ~ 

1 
Zo Zo Zo Zo 6+20 log P ~ 6+return loss of Zo ~ 

I 01 

ZA z. Zo Zo 
1 

~ 6+20 log .".--;;-
I. AI 

1 
Zo Z. Zo Zo ~ 6+20 log p ~ 6+return loss of Z. 

I .1 

Table IV - VSWR with Various Terminations for 180 0 Hybrids 

Port Terminations VSWR 

A B C D A to B C to D 

Zo Zo Zo Zo 1:1 1:1 

IPA + P.I 
1+-

2
-

ZA Z. ZQ Zo 1:1 
IPA + P.I 

1-~ 

~ +".;1 
1+-

2
-

Zo Zo Zc Zo 1:1 
IPc + Pol 

1- ---
2 



similar to that applied to the 180° hybrid, we can 
apply signal sources in various combinations to 
ports of the 90 ° hybrid and determine the result
ant outputs. Figure 5 shows the arrangement used 
for this analysis, and once again we will consider 
the operation of the hybrid as a power divider and 
power summer, with all terminating impedances 
assumed equal to Zoo 

The analysis of the 90 ° hybrid as a power divider is 
straightforward and, as previously mentioned, two 
equal amplitude outputs result when anyone of the 
ports is fed by a signal source. These outputs are in 
quadrature as indicated in Table V. 

To analyze to 90° hybrid as a power summer, we 
will once again make use of a diagram showing the 
vector and algebraic relationships of the signals at 
all ports when two equal amplitude, equal frequen
cy, arbitrary phase signals are applied. 

In Figure 6, these two signals are shown applied to 
Ports A and B of the 90° hybrid. The amplitudes of 
the resultant outputs at Ports C and D vary based 
on the phase of the inputs, while the phases of the 
outputs are always equal. This can be a useful pro
perty in certain applications since the relative 
phase of the input signals can be determined by 
measuring the relative amplitudes of the outputs. 
The relationships for a 90 ° hybrid with signals 
applied to Ports A and B or C and D are shown in 
Table VI. 

Tables VII and VIII provide the relations for 
analysis of VSWR and Isolation in 90 ° hybrids. If 
we consider the same condition described for the 

Figure 5. Signal Source Configuration for 90° Hybrid 
(Reference Tables V, VI, VII, VIII) 

180 ° hybrid, two equal mismatches on opposite 
ports of the hybrid, we get an interesting result. 
The reflected signal will appear at the normally 
isolated port, but will not be present at the input. 
Thus, if we inject a signal at Port A, and apply 
equal mismatches at Ports C and D with a Zo ter
mination at Port B, the reflected components from 
the mismatches will be in phase at Port B and will 
be 180° out of phase at Port A. The isolation be
tween Ports A and B is reduced, but the VSWR at 
Port A is unchanged by the presence of the mis
matches. This property allows 90° hybrids to be 

• Equal Amplitude, Equal Frequency Input 
• Resultant Output Phases are Equal 
• Resultant Output Magnitudes vary based on 

Input Phase 

2E cos wt -

Resultant C 

~ cos (wt+a) 
V2 

,...-----,. Zo ;t;:RESULTANT 0 

~ cos (wt-900) 
V2 

~ht 
A~RESULTANT C 

~ cos (wt+a-900) 
V2 

= ~ [cos wt + cos (wt + a-90°)) 
V2 

= ~[2 cos Y2 (2wt + a -90°) cos % ( - a +90°)] 
V2 
,~ a a 

= v 2 E cos (45°- - ) cos (wt + - - 45°) 
2 2 

Resultant D 

= ~ [cos (wt - 90°) + cos (wt + a)] 
V2 
E 

= -[2 cos % (2wt + a-90°) cos Y2 (- a-90°)) 
V2 
,~ a a 

= v 2 E cos (-45° - - ) cos (wt + - -45°) 
2 2 

:.Phase of Resultant C = Phase of Resultant D =(wt+ ~ -45°) 

Figure 6. 90° Hybrid 

357 



Power Divider 
Table V shows applicable relation
ships when the 90 0 hybrid is used as a 
power divider. The following condi
tions apply: 
1. ZA = ZB = Zc = ZD = Zo 
2. Only one generator at a time is 

operating. 

Power Summer 
Table VI shows applicable relation
ships when the 90 0 hybrid is used as a 
power summer. The following con
ditions apply: 
1. ZA = ZB = Zc = ZD = Zo 
2. Two generators are operating 

simultaneously. 

VSWR 
Table VII shows relationships used in 
determining port Voltage Standing 
Wave Ratios (VSWR's) for 90 0 

hybrids. The following condition 
applies: 

Isolation 

p = Z - Zo 
Z + Zo 

Table VIII shows relationships used in 
determining isolation between ports of 
90 0 hybrids. The following conditions 
apply: 
1. Only one generator at a time is 

operating. 
p = Z - Zo 

2. Z + Zo 
1 

3. Return loss = 20 log lPf 
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Table V - 90 0 Hybrid as a Power Divider 

Input Input Output Signals 

Signal Port Port A Port 0 Port C Port B 

A ~ 
E V2 cos(wt- 90'1 

E V2 coswt 0 

E 

~ 0 
E 

B V2 cos(wt-90' 1 V2 coswt 

E coswt 
E 

~ 
E 

C V2 coswt 0 V2 cos(wt - 90' 1 

E 
0 0 V2 coswt 

E V2 cos(wt- 90' 1 ~ 
Table VI - 90° Hybrid as a Power Summer 

Input Input Output Ports 
Signal Port Port A Port 0 Port C Port B 

E coswt A / v'2 E cos(-45'-Q/21 v'2 E cos(45'-Q/21 / E cOs(wt+Q) B Icos(wt+Q/2- 45')1 [cos(wth/2+45' )J 

E coswt A :/ / 0 v'2 E coswt 
E coswt B 

E cost wt+90') A V 7 v'2 E cosw 0 
E coswt B 

E coswt 0 

~ ~ 0 v'2 E coswt 
E coswt+90') C 

E coswt 0 

~ ~ v'2 E coswt 0 
E cos(wt+90') C 

E cosw.t B :/ l [ cosw,t+ J ~ [lcosw,t+90' )j :/ E cosw.t A v'2 cos(w,t-90') 2 cos WIt 

Table VII - VSWR of 900 Hybrids 

Port Terminations Port VSWR's 

A B C 0 Port A Port 0 Port C PortB 

Z. Z. Z. Z. 1:1 1:1 1:1 1:1 

1+ IPo- Pei 1+ IPo- Pcl 

2 2 
Z. Zo Zc Z. 

1_ I Po- Pel 
1:1 1:1 

1- IPo- Pei 
2 2 

1+ IP.-P. I 1+ IP.-P. I 
2 2 

Z. Z. Z. Z. 1:1 
1- I P.-P.I 1- IP.-P. I 

2 2 

Table VIII - Isolation for 90 0 Hybrids 

Terminations Isolation (dB) 

A B C 0 Ports A to B Ports C to 0 

z. Zo Z. Z. ~ ~ 

z. z. Zc Zo 6+20 10g~ ~ 

I 0+ cl 

Zo Zo Z. Z. 6+20 log + -6+return loss of Zo ~ 

I 01 

Z, Zo Z. Z. ~ 6+20 log -h-
I .+ . 1 

6+20 log 
1 

- 6+return lose of Z. Z. Zo Z. Z. ~ 

I ~ I 



used in applications such as balanced amplifiers, 
where two equal impedance but mismatched ampli
fier stages are combined at inputs and outputs 
with 90 0 hybrids to achieve a low VSWR. VSWR 
and Isolation can be determined based on the rela
tionships in Tables VII and VIII. 

PERFORMANCE PARAMETERS 
The 180 0 or 90 0 hybrid electrical parameters of 
principal importance to the designer or com
ponents engineer and commonly specified by 
manufacturers are the following: 

Frequency Range 
This is the range over which specifications are 
guaranteed for the particular device. 

Insertion Loss 
The amount of attenuation, in excess of signal 
splitting losses, of an input signal from a source of 
characteristic impedance Zo measured at an output 
port terminated in Zoo 

Isolation 
Isolation between two ports of a passive device is 
the amount of attenuation that a signal from a 
source of characteristic impedance Zo applied to 
one port undergoes when measured at the other 
port terminated in Zoo 

Impedance 
This is the nominal characteristic impedance (Zo) 
for the device. 

VSWR 
Voltage Standing Wave Ratio - VSWR is a 
measure of the impedance of a device relative to Zoo 

1 + IPI 
It can be expressed as VSWR = 1 _ I PI 

where I PI is the magnitude of the reflection coeffi
cient at the frequency of interest. 

Amplitude Balance 
The difference in attenuation between two or more 
output signals fed from a common input generally 
expressed as a maximum variation. 

Phase Balance 
The difference in phase between two or more out
put signals fed from a common input generally ex
pressed as a maximum variation relative to the 
nominal phase difference between the paths. This 
nominal phase difference may be 0, 90, or 180 0

• 

Some performance tradeoffs may be made between 
certain of these parameters. The principal tradeoff 
is between frequency range, insertion loss and 
amplitude balance for 90 0 hybrids. Several dif
ferent design approaches are used for quadrature 
hybrids. These can generally be separated into nar
row band and broadband designs. For single fre
quency applications the 10% bandwidth design 
can achieve very low insertion loss (0.1 to 0.2 dB), 
but the amplitude balance will degrade rapidly 
away from the center frequency. Octave band
width designs have slightly more loss, but the 
amplitude balance is maintained over the octave 
range. For this design, two crossover points occur 
where the output signals are equal. The broadband 
design is normally used only where frequency 
ranges of a decade or more are required. It is a 
more complex design generally consisting of a pair 
of 180 0 hybrids interconnected with a pair of phase 
tracking 90 0 all pass lattice filter networks, and 
will usually have higher insertion loss because of 
this complexity. 

CONCLUSION 
The 90 0 and 180 0 hybrids are basic system and 
component building blocks. Understanding their 
basic relationships allows the designer, through 
clearer application, to overcome system problems 
and/or improve system performance with these 
simple devices. The reader is urged to study the 
tables of relationships carefully since some of the 
hybrid's unique capabilities are not inherently ob
vious. There are special cases of these devices 
discussed in more detail in the power divider, 
coupler, and custom subassembly sections of this 
catalog. 
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MODEL HH-105 TO-5 HYBRID JUNCTION 
20-300 MHz 

0°-180° Hybrid in TO-S Package 
High Isolation 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Insertion Loss (Less coupling) 

Isolation 

Amplitude Balance 

VSWR 

Phase Balance 

Operating Characteristics 

20-300 MHz 

1.0 dB Max 

28 dB Min 

0.25 dB Max" 

1.3:1 Max 

Impedance 50 Ohms Nominal 

Input Power 0.5 Watts Max 

Package Type TO-5-2 
(See page 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog , 

Pin Configuration A; P1, B; P2, 0 ; P3, C; P4. 

, All specifications appfy with 50 ohm source and load Impedance 

,. Differences measure between C & D feeding A or B 

Functional Diagram 

o· 
A 

o· 

Ordering Information 

Model No, Part No. Connectors 
HH-105 9599 Pin 

DelIvery IS from stock 

Caseground . 

Unit Price 
(5-9 Units) 

$65 

Typical Performance 
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MODELS 
HH-106/107 

0°-180° Hybrid with Symmetrical Time 
Delay Between Ports 
Available in Flatpack and Connectorized 
Packages 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation A-B 2-200 MHz 
5-50 MHz 

Amplitude Balance 

VSWR 

Phase Balance 

C-D 2-200 MHz 
5-50 MHz 

2-200 MHz 
5-50 MHz 

Operating Characteristics 

2-200 MHz 

1.0 dB Max 

25 dB Min 
30 dB Min 

30 dB Min 
35 dB Min 

0.3 dB Max 

1.5:1 Max 
1.3:1 Max 

Impedance 50 Ohms Nominal 

Input Power 1 Watt Max 
Package Type HH-106 Flatpack (FP-2) 

HH-107 Connectorized (C-8) 
(See pages 474 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration 
HH-106 A; P1 ,C; P4, B; P5, D; P8. 

All other pins and case ground . 
• All spec,f,cal,ons apply Wllh 50 ohm source and load Impedance 

Functional Diagram 

Ordering Information 

Model No. 
HH-106 
HH-107 
HH-107 

Delivery IS from stock 

Part No. 
9419 
8001 
8004 

Connectors 
Pin 

BNC 
SMA 

Unit Price 
(5-9 Units) 

$ 79 
121 
125 

Typical Performance 
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MODEL HH-108 HIGH POWER HYBRID JUNCTION 
200 kHz-35 MHz 

High Power Handl ing Capability 
Low VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 200 kHz-35 MHz 
Insertion Loss (Less coupling) 0.4 dB Max 

Isolation 200 kHz-10 MHz 30 dB Min 
10 MHz-35 MHz 20 dB Min 

Amplitude Balance 

VSWR 

Phase Balance 

200 kHz-10 MHz 
10 MHz-35 MHz 

200 kHz-1 0 MHz 
10 MHz-35 MHz 

Operating Characteristics 
Impedance 

Input Power 

0 .1 dB Max 
0.2 dB Max 

1.3:1 Max 

3° Max 
10 0 Max 

50 Ohms Nominal 

25 Watts Max 
Up to 50°C 

20 Watts Max 
Up to 85°C 

Package Type Connectorized (C-11) 
(See page 482 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All speclhcallons apply With 50 ohm source and load Impedance 

Functional Diagram 

Ordering Information 

Model No. 
HH-108 
HH-108 

Delivery IS from stuck 

Part No. 
8381 
8384 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$1 53 
158 

Typical Performance 
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MODEL HH-109 FLATPACK HYBRID JUNCTION 
5-200 MHz 

0 0 -1 80 0 Hybrid with High Isolation 
Usable from 500 kHz-500 MHz 

Guaranteed Specif ications * 
(From - 55 °C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 5-100 MHz 
100-200 MHz 

Amplitude Balance 

VSWR 

Phase Balance 

5-100 MHz 
100-200 MHz 

5-100 MHz 
100-200 MHz 

Operating Characteristics 

5-200 MHz 

1.4 dB Max 

30 dB Min 
25 dB Min 

0.3 dB Max 

1.5:1 Max 
1.7:1 Max 

4 0 Max 
8 0 Max 

Impedance 50 Ohms Nominal 

Input Power 
Package Type 

Environmental 

0.5 Watts Max 
Flatpack (FP-2) 

(See page 474 for physical dimensions.) 

These units are designed to meetthe environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration A; Pi, C; P4, B; P5 , D; P8. 
All other pins and case ground . 

• All specifications apply with 50 ohm source and load Impedance. 

Functional Diagram 

Ordering Information 

Model No. Part No. Connectors 
HH-109 8499 Pin 

Delivery IS· from stock 

Unit Price 
(5-9 Units) 

$36 

Typical Performance 
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MODEL 
HHS-109 

SURFACE MOUNT HYBRID 
JUNCTION 5-200 MHz 

Fully Hermetic Package 
0°-180° Hybrid with High Isolation 
Usable from 500 kHz-SOO MHz 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 5-100 MHz 
100-200 MHz 

Amplitude Balance 

VSWR 

Phase Balance 

5-100 MHz 
100-200 MHz 

5-100 MHz 
100-200 MHz 

Operating Characteristics 

5-200 MHz 

1.4 dB Max 

30 dB Min 
25 dB Min 

0.3 dB Max 

1.5:1 Max 
1.7:1 Max 

4° Max 
8° Max 

Impedance 50 Ohms Nominal 

Input Power 
Package Type 

Environmental 

0.5 Watts Max 
Surface Mount (SF-1) 

(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration A; P1 , C; P2, B; P3, 0 ; P4 
All other pins and case ground. 

• All specifications apply with 50 ohm SOurce and load Impedance 

Functional Diagram 

Ordering Information 

Model No. Connectors 

HHS-109 PIN 
DelIvery IS from stock. 

Unit Price 
(5-9 Units) 

$45 

Typical Performance 
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HYBRID JUNCTION 
10-500 MHz 

Broad Frequency Range 
High Isolation - Typically 30 dB 
Available in Flatpack and TO-8 Packages 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 10-500 MHz 

25-200 MHz 

Isolation 

Amplitude Balance 

VSWR 

Phase Balance 

10-500 MHz 
25-200 MHz 

10-500 MHz 
25-200 MHz 

10-500 MHz 
25-200 MHz 

10-500 MHz 
25-200 MHz 

Operating Characteristics 

10-500 MHz 

1.4dBMax 
1.0dBMax 

20 dB Min 
30 dB Min 

0.6 dB Max 
0.4 dB Max 

2.0 :1 Max 
1.6:1 Max 

70 Max 
50 Max 

Impedance 50 Ohms Nominal 

Input Power 1 Watt Max 
Package Type HH-110 Flatpack (FP-2) 

HH-127 (TO-8-2) 
(See pages 474 and 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration 

HH-110 A;P1,C;P4,B ; P5,D;P8. 
All other pins and case ground . 

HH-127 A; P5,B; P8 ,C; P2 , D;P11 . 
All other pins are ground . 

• All specifications apply Wllh 50 ohm source and load Impedance 

Functional Diagram 

o· 

Ordering Information 

Model No. 
HH-110 
HH-127 

Delivery IS from stock 

Part No. 
9839 
8819 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$49 
45 

Typical Performance 
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MODEL 
HHS-110 

SURFACE MOUNT HYBRID 
JUNCTION 10-500 MHz 

Fully Hermetic Package 
Broad Frequency Range 
High Isolation - Typically 30 dB 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 10-500 MHz 

25-200 MHz 

Isolation 

Amplitude Balance 

VSWR 

Phase Balance 

10-500 MHz 
25-200 MHz 

10-500 MHz 
25-200 MHz 

10-500 MHz 
25-200 MHz 

10-500 MHz 
25-200 MHz 

Operating Characteristics 

10-500 MHz 

1.4 d B Max 
1.0 dB Max 

20 dB Min 
30 dB Min 

0.6 d B Max 
0.4 d B Max 

2.0:1 Max 
1.6 :1 Max 

7° Max 
5° Max 

Impedance 50 Ohms Nominal 

Input Power 
Package Type 

Environmental 

1 Watt Max 

HHS-110 Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A. page 496 of the Adams-Russell catalog. 

Pin Configuration 
A; P1. C; P2. B; P3. 0; P4. 

All other pins and case ground. 

• All speci fications apply with 50 ohm source and load Impedance 

Functional Diagram 

Ordering Information 

Model No. Connectors 

HHS-110 PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$54 

Typical Performance 
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MODEL HH-128 

1.5 dB Typical Midband Insertion Loss 
30 dB Typical Midband Isolation 
1.3:1 Typical Midband VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Freguenc~ Range 
Insertion Loss 20-2000 MHz 
(Less coupling) 20-1000 MHz 

Isolation 20-2000 MHz 
20-1000 MHz 

Amplitude Balance 20-2000 MHz 
20-1000 MHz 

VSWR 20-2000 MHz 

Phase Balance 20-2000 MHz 
20-1000 MHz 
20-500 MHz 

Operating Characteristics 

20-2000 MHz 

3.0 dB Max 
2. 5 dB Max 

15 dB Min 
20 dB Min 

1.2 dB Max 
0.5 dB Max 

2.0:1 Max 

20 ° Max 
15 ° Max 
10 ° Max 

Impedance 50 Ohms Nominal 

Input Power 
Package Type 

Environmental 

0.5 Watts Max 
Flatpack (FP-3) 

(See page 474 for physical dimensions.) 

These units are designed to meet the envi ronmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration C; P1 , 0 ; P5 , A; P6, B; P10. 
All other pins and case ground . 

• All speclf!catlons apply with 50 ohm source and load Impedance 

This product contains elements protected by United States Patent Number 3.508 ,17 1. 

Functional Diagram 

Ordering Information 

Model No. Part No. Connectors 
HH-128 8249 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$116 

Typical Performance 
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MODEL 
JHS-113 

SURFACE MOUNT QUADRATURE 
HYBRID 7-14 MHz 

Fully Hermetic Package 
Octave Bandwidth 
Low VSWR - 1.2:1 
Low Loss - 0.5 dB Maximum 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Isolation 

Amplitude Balance 
VSWR 

Deviation from Quadrature 

Operating Characteristics 

7·14 MHz 

0.5 dB Max" 

20 dB Min 

0.75 dB Max 

1.2:1 Max 

3° Max 

Impedance 50 Ohms Nominal 

Input Power 

Package Type 

Environmental 

4 Watts Max @ 25°C; 
Derated to 1 Watt @ 85°C 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration A; P1, B; P2, D; P4, C; P3 
All other pins and case ground 

. All specifications apply with 50 ohm source and load Impedance 

. • Average of coupled outputs less 3 dB 

Phasing Diagram 
.~ 

IN • • c 0 

. X ISO 0 90 

• ISO X 90 0 

C 0 90 X ISO 

0 90 0 ISO X 

Ordering Information 

Model No. Connectors 
JHS-113 PIN 
Delivery IS Irom siock 

Unit Price 
(5-9 Units) 

$54 

Typical Performance 
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MODEL 
JH-114/133 

Octave Bandwidth 
3° Maximum Phase Deviation from 90° 
Low Loss - 0.5 dB Maximum 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 20-40 MHz 

Insertion Loss (Less coupling) 0.5 dB Max·· 

Isolation 20 dB Min 

Amplitude Balance 0.75 dB Max 

VSWR 1.2:1 Max 

Deviation from Quadrature 3° Max 

Operati ng Characteristics 
Impedance 

Input Power 

Typical Phase Linearity 

50 Ohms Nominal 

5 Watts Max @ 25°C 
Derated to 1 Watt @ 100°C 

3 ° from Straight Line 

Package Type JH-114 Flatpack (FP-2) 
JH-133 (T0-8-2) 

(See pages 474 and 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration 

JH-114 

JH-133 

A; P1 , B; P4, C; P8, D; P5. 
All other pins are ground. 

A; P5,B; P2,C; P11 , D; P8. 
All other pins are ground . 

. AU specifications apply will 50 UllfTl Source and luad Impedance 

. . Average vi coupled uutputs Jess 3 dB 

ThiS product contains elements protected by United States Patent Number 3.484 724 

Phasing Diagram 

~ 'N • B C 0 

. X ISO o· - 00' 

B ISO X - eo· o· 

c o· - 00' e>< ISO 

0 - 90 · o· ISO lX 

Ordering Information 

Model No. 
JH-114 
JH-133 

Delivery IS from stock 

Part No. 
9119 
8799 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$54 
52 

Typical Performance 
ISOLATION 

15 20 25 30 35 40 45 
FREQUENCY MHz 

DEVIATION FROM QUADRATURE 
'b 
'" 

'~[f 
I I I t~ 

~ 
0 
a: ... 
z 
0 
~ 
~ 
> w 15 20 25 30 35 40 45 0 

FREQUENCY MHz 

VSWR 

a: 

:: I I 
I AI"O"I'~ I ~ 

> 

1.0 
15 20 25 30 35 40 45 

FREQUENCY MHz 

w TRANSMISSION PHASE 
~ +30 

~- 0 
~ E -30 

1li ~ -60 

i e -90 
z 
<t - 120 
a: 
f-

4.0 

~ 3.6 

(!l 3.2 
Z 
:; 2.8 
Q. 

::> 2.4 
8 

2.0 

-- I I I 
PORTS A·C, B·D 

1 1 9~o - I I -{ 

PORTS A·D, B·C I I 
15 20 25 30 35 40 45 

FREQUENCY MHz 

COUPLING 

....... ~ORTS A·D, B·C " --~ ---....... r-- "-. --- ... /' ...... PORTS A·C, B·D 

I' I I 
15 20 25 30 35 40 45 

FREQUENCY MHz 
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MODEL 
JHS-114 

SURFACE MOUNT QUADRATURE 
HYBRID 20-40 MHz 

Fully Hermetic Package 
Octave Bandwidth 
3 0 Maximum Phase Deviation from 90 0 

Low Loss - 0.5 dB Maximum 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 20-40 MHz 
Insertion Loss (Less coupling) 0.5 dB Max" 

Isolation 20 dB Min 

Amplitude Balance 0.75 d B Max 

VSWR 1.2:1 Max 

Deviation from Quadrature 

Operating Characteristics 
Impedance 

Input Power 

Typical Phase Linearity 

50 Ohms Nominal 

5 Watts Max @ 25°C 
Derated to 1 Watt @ 100°C 

3 ° from Straight Line 

Package Type JHS-114 (SF-1) 
(See page 490 for physical dimensions) 

Environmental 
These units are designed to meet the enVIronmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration 
JHS-114 A; P1 , B; P2 , C; P4, D; P3 

All other pins are ground 

. All specilications apply with 50 ohm source and load Impedance 

•• Average 01 coupled outputs less 3 dB 

ThiS product contains elements protecled by United States Patent Number 3.484 ,724 

Phasing Diagram 

[~ IN • B C 0 

. X ISO o· - go' 

B ISO. X ~ 90· o· 

C o· 00' X ISO 

0 · 90· o· ISO lX 

Ordering Information 

Model No. Connectors 

JHS-114 PIN 

Delivery IS from slock 

Unit Price 
(5-9 Units) 

$59 

Typical Performance 
ISOLATION 

15 20 25 30 35 40 45 
FREQUENCY MHz 

0 
DEVIATION FROM QUADRATURE 

'" 'f:[j I I I §J :;: 
0 
cr: 
IL 

Z 
0 
;: 
::: 
> w 15 20 25 30 35 40 45 0 

FREQUENCY MHz 

VSWR 

cr: 

:: I I 
I AI'""j'~ I ;: 

(I) 

> 

1.0 
15 20 25 30 35 

FREQUENCY MHz 

w TRANSMISSION PHASE 
~ +30 

iE - 0 

~ ~ -30 

iii f§ -50 

~ e -90 
z 
<{ - 120 
cr: 
f-

4 .0 

~ 3.6 

~ 3.2 
:; 2.B 
<>. 5 2.4 

u 2.0 

-- I I I 
PORTf A·C , Br 

9
1
00 - I I 1 

PORTS A·D, B-C I I 
15 20 25 30 35 

FREQUENCY MHz 

COUPLING 

t-.... PORTS A·D, B·C 

.......r 
V PORTS A-C, B-D , 

I I 

40 45 

40 45 

!, ......----... 
15 20 25 30 35 40 45 

FREQUENCY MHz 
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MODEL 
JH-115/132 

Octave Bandwidth 
3° Maximum Phase Deviation from 90° 
Low Loss - 0.5 dB Maximum 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 40-80 MHz 
Insertion Loss (Less coupling) 0.5 dB Max" 

Isolation 20 dB Min 

Amplitude Balance 0.75 dB Max 

VSWR 1.2:1 Max 

Deviation f rom Quadrature 3° Max 

Operating Characteristics 
Impedance 
Input Power 

Typical Phase Linearity 

50 Ohms Nominal 

5 Watts Max @25°C 
Derated to 1 Watt @ 100 °C 

3 ° from Straight Line 

Package Type JH-115 Flatpack (FP-2) 
JH-132 (T0-8-2) 

(See pages 474 and 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration 
JH-115 

JH-132 

A; P1 , B; P4,C; P8, D; P5 . 
All other pins are ground . 

A; P5, B; P2 , C; P11 , D; P8 . 
All other pins are ground . 

. All specifications apply with 50 ohm source and load Impedance 

• . Average 01 coupled outputs less 3 dB 

Th is product contains elements protected by United States Patent Number 3.484.724 . 

Phasing Diagram 

~ IN 
A • C 0 

A X ISO. o· - 90~ 

• ISO . X _ 90 0 o· 

C o· _ 90 0 X 150. 

0 _ 90 0 o· ISO X 

Ordering Information 

Model No. 
JH-115 
JH-132 

Delivery IS from slock . 

Part No. 
9129 
8789 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$58 
54 

Typical Performance 

ISOLATION 

30 40 50 60 70 80 90 

FREQUENCY (MHz) 

o DEVIATION FROM QUADRATURE 

El III fd I II 
~ 30 40 50 60 70 80 90 

FREQUENCY (MHz) 

+30 
_ 0 
CI) 

~ - 30 
0:: 
'" -60 e - 90 

- 120 

4.0 

~ 36 

'" 3.2 2 
:; 2.8 
0-

6 24 

u 2.0 

30 40 50 60 70 

FREQUENCY (MHz) 

TRANSMISSION PHASE --l- I 

-- 9~o -[ 

30 40 50 60 70 
FREQUENCY (MHz) 

COUPLING 

f',... PORTS A -D, S-C 
........ 

~,.... 

,/ 
PORTS tC, B·D 

/' 
I 

30 40 50 60 70 

FREQUENCY (MHz) 

80 90 

POR~S A -C, S~D 

I I 
POR~S A-D, s l.c 

80 90 

----
80 90 

ANZAC ___ -----'!\take the Connection . Adams !iRussell 
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MODEL JHS-11S SURFACE MOUNT QUADRATURE 
HYBRID 40-80 MHz 

Fully Hermetic Package 
3° Maximum Phase Deviation from 90° 
Low Loss - 0.5 dB Maximum 

Guaranteed Specifications * 
(From - Ssoc to + 8S°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 

Amplitude Balance 

VSWR 
Deviation from Quadrature 

Operating Characteristics 

40-80 MHz 

0.5 dB Max" 

20 dB Min 

0 .8 dB Max 

1.2:1 Max 

3° Max 

Impedance 50 Ohms Nominal 

Input Power 

Typical Phase Linearity 

5 Watts Max 
Derated to 1 Watt @ 100°C 

3 ° from Straight Line 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration A; P1 , B; P2, C; P4, D; P3 

• All speclflcallons apply wllh 50 ohm source and load Impedance 

.. Average of coupled outputs less 3 dB 

Phasing Diagram 

.~ IN A • C 0 

A X ISO. o· _ 90 0 

• ISO . X _ 90 0 o· 

C o· _ 900 IX ISO. 

0 _ 90 0 o· ISO. l>< 

Ordering Information 

Model No. Part No. Connectors 
JHS-115 6149 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$63 

Typical Performance 

ISOLATION 

ElllftJEll 
30 40 50 60 70 80 90 

FREQUENCY MHz 

o DEVIATION FROM QUADRATURE 

Ell I 11=1111 
~ 30 40 50 60 70 80 90 

FREQUENCY MHz 

VSWR 

<Ihl Iff411 
30 40 50 60 70 80 90 

FREQUENCY MHz 

~ TRANSMISSION PHASE 
« +30 
:I: 
0.. _ 0 

~ 9 -30 

~ ~ -60 

--,... I POR~S A-C, BID 

:;:UJ 
~ e -90 --~ - 120 
>- 30 40 

4.0 

~ 3.6 

~ 3.2 

~ 2.8 

5 2.4 
u 

2.0 

COUPLING 

r--..... 
r-.... 
v 

/' 

9~o I I 
-{ 

PORb A-D, B~C 

50 60 70 80 90 

FREQUENCY MHz 

PORTS A·D. B-C - ...... 
............ 

PORTS A·C. B·D 

I I 
30 40 50 60 70 80 90 

FREQUENCY MHz 
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MODEL JH-119 FLATPACK QUADRATURE HYBRID 
80-160 MHz 

Octave Bandwidth 
Low VSWR - 1.3: 1 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 
Amplitude Balance 

VSWR 

Deviation from Quadrature 

Operating Characteristics 

80-160 MHz 

0.75 dB Max" 

20 dB Min 

1.0 dB Max 

1.3:1 Max 

Impedance 50 Ohms Nominal 

Input Power 

Package Type 

Environmental 

4 Watts Max @ 25°C 
Derated to 1 Watt @ 85°C 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration A; P1 , B; P4, C; P8 , D; P5 . 

All other pins are ground . 
• All specifications apply with 50 ohm source and load Impedance. 

• • Average of coupled loss exceeding 3 dB 

This product contains elements protected by United States Patent Number 3,484,724. 

Phasing Diagram 

~ IN • • c D 

. ex ISO . o· - 90" 

• ISO. X _ 90" o· 

C o· _ 90 " lX ISO . 

D 90· 0 ISO lX 

Ordering Information 

Model No. Part No. Connectors 
JH-119 9219 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$62 

Typical Performance 

ISOLATION 

~~ I II 9=tit 
70 80 90 110 130 150 160 170 

FREQUENCY (MHz) 

" DEVIATION FROM QUADRATURE 

I] I Ef I #jj 
w 
o 70 80 90 110 130 150 160 170 

FREQUENCY (MHz) 

VSWR 

~J II I f1t1 
70 80 90 110 130 

FREQUENCY (MHz) 

~ TRANSMISSION PHASE 
<{ +20 
~ _ 0 
z ~ - 20 
~~ -40 
Vl <:l - 60 
:E ~ - 80 
l:1- - 100 
<{ - 120 

"-
9po 

PORTS A-D, B·C 

~ 70 80 90 110 130 

FREQUENCY (MHz) 

COUPLING 
4.0 

PO RTS A-C, B-D ~ 3.6 

~ 32 

~ 2.8 

6 2.4 

..... j-...."" ---v 
1.7 PORTS A-D, B-C 

u 2.0 I I 
70 80 90 110 130 

FREQUENCY (MHz) 

150 160 170 

PORTS A·C, B-D 

150 160 170 

- --
150 160 170 
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MODEL 
JHS-119 

SURFACE MOUNT QUADRATURE 
HYBRID 80-160 MHz 

Fully Hermetic Package 
Octave Bandwidth 
Low VSWR - 1.3:1 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 

Amplitude Balance 

VSWR 

Deviation from Quadrature 

Operating Characteristics 

80-160 MHz 

0.75 dB Max" 

20 dB Min 

1.0dBMax 

1.3:1 Max 

Impedance 50 Ohms Nominal 

Input Power 

Package Type 

Environmental 

4 Watts Max @ 25°C 
Derated to 1 Watt @ 85°C 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration A; P1 , B; P2, C; P4, D; P3 
All other pins are ground. 

• All specifications apply with 50 ohm source and toad Impedance 

• • Average of coupted toss exceeding 3 dB 

ThiS product contains elements protected by Untted States Patent Number 3.484 .724 

Phasing Diagram 

~ IN • • c 

. X ISO , 

• ISO IX ,," 
c , ., X 
0 " 

, ISO 

Ordering Information 

Model No. Connectors 

JHS-119 PIN 
Delivery IS from stock 

0 

go 

, 
ISO 

L 

Unit Price 
(5-9 Units) 

$58 

Typical Performance 

ISOLATION 

n 119::f+B 
70 80 90 110 130 150 160 170 

FREQUENCY MHz 

o DEVIATION FROM QUADRATURE 

; :~I I F+ I ?fjj 
w 
o 70 80 90 110 130 150 160 170 

FREQUENCY MHz 

VSWR 

<:1 11 I ifF 
70 80 90 110 130 

FREQUENCY MHz 

~ TRANSMISSION PHASE 
~ +20 
~_ 0 
z~ -20 
Q~ -40 

~" -60 
:ii ~ - 80 
~--100 
~ - 120 

- 9F 
PORTS A·D. B·C 

~ 70 80 90 110 130 

FREQUENCY MHz 

70 80 90 110 130 

FREQUENCY (MHz) 

150 160 170 

PORTS A·C. B-O 

150 160 170 

150 160 170 

ANZAC ____ Make the Connection . Adams!'i Russell 
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MODEL JH-121 

Octave Bandwidth 
Low VSWR - 1.2:1 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 

Amplitude Balance 
VSWR 

Deviation from Quadrature 

Operating Characteristics 

100-200 MHz 

0.75 dB Max" 

20 dB Min 

1.0 dB Max 

1.3:1 Max 

Impedance 50 Ohms Nominal 

Input Power 

Package Type 

Environmental 

4 Watts Max @ 25°C 
Derated to 1 Watt @ 85°C 

Flatpack (FP-2) 
(See page 474 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration A; P1, B; P2, C; P4, D; P3 
All other pins are ground. 

• All specifications apply with 50 ohm source and load Impedance 

•• Average of coupled outputs less 3 dB 

This product contains elements protected by United States Patent Number 3,484,724. 

Phasing Diagram 

~ IN 
A B C 0 

A X ISO. 0 " _ 90 0 

B ISO. X _ 900 0 " 

C 0 " -"" lX ISO. 

0 _ 900 0" ISO. X 

Ordering Information 

Model No. Part No. Connectors 
JH-121 9339 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$71 

Typical Performance 

w 
~ 
J: 

~ 
:Ii: o 
a: ... 
Z o 
1= 
<t 

> w 
o 

11. _ 

ISOLATION 

80 100 120 140 1S0 180 200 220 240 

FREQUENCY (MHz) 

80 100 120 140 1S0 180 200 220 240 
FREQUENCY (MHz) 

VSWR 

80 100 120 140 1S0 180 200 220 240 
FREQUENCY (MHz) 

TRANSMISSION PHASE 
+20 

o 
-20 PORTS A -C, S-D • ~~ 

~ ~ -so - 90° 

~ e -100 'PORTS A-D, S-C 
Z 
<t - 140 
;: 80 100 120 

COUPLING 

• 
140 1S0 180 200 
FREQUENCY (MHz) 

220 240 

5.0 r---'---'---r--'---'--r--~r--' 

2_0 ~---'_--'-_-'-_-'-_-L-_L----IL-....J 

80 100 120 140 1S0 180 200 220 240 
FREQUENCY (MHz) 
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MODEL 
JHS-121 

SURFACE MOUNT QUADRATURE 
HYBRID 100-200 MHz 

Fully Hermetic Package 

Octave Bandwidth 
Low VSWR - 1.2:1 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 

Amplitude Balance 

VSWR 

Deviation from Quadrature 

Operating Characteristics 

100-200 MHz 

0.75 dB Max" 

20 dB Min 

1.0 d B Max 

1.3:1 Max 

Impedance 50 Ohms Nominal 

Input Power 

Package Type 

Environmental 

4 Watts Max @ 25°C 
Derated to 1 Watt @ 85 °C 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration A; P1 , B; P2, C; P4, D; P3 
All other pins are ground. 

. All specifications apply with 50 ohm source and load Impedance 

.• Average of coupled oulputs less 3 dB 

This product contains elements protected by United States Patent Number 3.484,724. 

Phasing Diagram 

~ IN 
A • C 

• X ISO o· 

• ISO X _ 90 · 

C o· _ 90 · lX 
0 - goo o· ISO. 

Ordering Information 

Model No. Connectors 

JHS-121 PI N 
Delivery IS from stock 

0 

- 90· 

o· 

ISO. 

X 

Unit Price 
(5-9 Units) 

$77 

Typical Performance 

'" <I) 

<t 
:t 

'b 
'" :;: 
o 
a:: 
LL. 

z 
o 
~ 
<t 
:> 
'" Cl 

Il._ 

~~ 

ISOLATION 

80 100 120 140 160 180 200 220 240 
FREQUENCY MHz 

80 100 120 140 160 180 200 220 240 
FREQUENCY MHz 

80 100 120 140 160 180 200 220 240 
FREQUENCY MHz 

TRANSMISSION PHASE 
+20 

a 
-20 PORTS A-C, B-O t 

gj ~ -60 ~ 
90' 

PORis A-B, B·C 
t ~ e -100 

z 
<t -140 
~ 80 100 120 140 160 180 200 

FREQUENCY MHz 

220 240 

COUPLING 
5.0 r---r-----.----,--r---r-----.----,------, 

it) 

; 4.0 f"'oi;;;:i----t:;;;;~--F~;;;:::---t-"j;;;""i 
z 
~ 3.0 h~-......j:~_+_-+--F=+-~~ 
;:) 
o 
u 2.0 L----1_.....J..._-'-_.l.-----1_.....J..._-'-----l 

80 100 120 140 160 180 200 220 240 
FREQUENCY (MHz) 
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MODEL JH-131 THREE-PORT QUADRATURE 
HYBRID 20-200 MHz 

Internally Terminated Fourth Port 
Amplitude Balance 0.4 dB 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 
Amplitude Balance 
VSWR 

Deviation from Quadrature 

Operating Characteristics 

20-200 MHz 

1.0 dB Max 

20 dB Min 

0.4 dB Max 

1.4:1 Max 

Impedance 50 Ohms Nominal 

Input Power 250 mW Max 
Package Type Connectorized (C-13) 

(See page 482 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
- All specifications apply with SO ohm source and load Impedance 

Phasing Diagram 

Ordering Information 

Model No. 
JH-131 
JH-131 

Delivery IS from stock 

Part No. 
8671 
8674 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$21 2 
216 

Typical Performance 

1.2 

1 .0 
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0.2 
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VSWR 
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~ ./ !o-

...........-. .,/ 
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MODEL JH-136 
FLATPACK QUADRATURE HYBRID 
175-350 MHz n ° 

Octave Bandwidth 
Low VSWR - 1.2 : 1 Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 

Amplitude Balance 

VSWR 
Deviation from Quadrature 

Operating Characteristics 
Impedance 

175-350 MHz 

0.5 dB Max" 

20 dB Min 

0.75 d B Max 

1.3:1 Max 

50 Ohms Nominal 

Input Power 4 Watts Max @ 25°C; 
Derated to 1 Watt @ 85°C 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration A; P1 , B; P4 , C; P8, D; P5. 
All other pins are ground . 

• All specilicallons apply with 50 ohm source and load Impedance 

•• Average 01 coupled oulputs less 3 dB 

This product contains elements protected by United States Patent Number 3,484,724 

Phasing Diagram 

i~ IN . • c 0 

A X ISO o· - 90 · 

• 'SO X - 00' o· 

c o· - 90· X ISO 

0 - 90· o· ISO X 

Ordering Information 

Model No. Part No. Connectors 
JH-136 9379 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$76 

Typical Performance 

ISOLATION 

i ~~ II f+1ftN 
150 175 200 225 250 275 300 325 350 375 

FREQUENCY MHz 

i _~riiTfrEI § 
~ 150 175 200 225 250 275 300 325 350 375 

FREQUENCY MHz 

VSWR - ALL PORTS 

~::H41111 fA 
150 175 200 225 250 275 300 325 350 375 

20 
~_ 0 - i -20 
~- -40 
i W -60 
~~ -80 
<t iE -100 

:= =~~ 

FREQUENCY MHz 

TRANSMISSION PHASE -r--- PORTS A·C. 8,0 

90· 

~PORTS A·D. 8.C 
-I 

150 175 200 225 250 275 300 325 350 375 
FREQUENCY MHz 

COUPLING 

HjtH II:~I fdA 
150 175 200 225 250 275 300 325 350 375 

FREQUENCY (MHz) 

ANZAC M ake the Connection. Adams !iRussell 
80 Cambridge Street, Burlington, MA 01803 Fa ~ (&1 7) 273-1921 COMPONENTS GROUP 

For Technical Informati on. Ca ll (617) 273-3333 For Ordering Information, Call (&1 7) 273-3333 
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MODEL 
JHS-136 

SURFACE MOUNT QUADRATURE 
HYBRID 175-350 MHz 

Fully Hermetic Package 
Octave Bandwidth 
Low VSWR - 1.2:1 Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 
Amplitude Balance 
VSWR 

Deviation from Quadrature 

Operating Characteristics 
Impedance 

175-350 MHz 

0.5 dB Max" 

20 dB Min 

0.75 dB Max 

1.3:1 Max 

4° Max 

50 Ohms Nominal 

Input Power 4 Watts Max @ 25°C; 
Derated to 1 Watt @ 85°C 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

Environmental 
These units are designed to meetthe environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration A; P1, B; P2 , C; P4, D; P3 
All other pins are ground 

• All specIfications apply WIth 50 ohm source and load Impedance 

•• Average 01 coupled outputs less 3 dB 

This product contains elements protected by United States Patent Number 3,484,724. 

Phasing Diagram 

I~ IN 
A 0 C 

A C>< ISO 0 

0 ISO rx '" 
c 0' ,,' lX 
0 " , 0 ISO 

Ordering Information 

Model No. Connectors 
JHS-136 PIN 
Delivery IS from Siock 

0 

", 
0 ' 

ISO 

lX 

Unit Price 
(5-9 Units) 

$81 

Typical Performance 

ISOLATION 

150 175 200 225 250 275 300 325 350 375 

FREQUENCY MHz 

i ~~[liTfrElld 
~ 150 175 200 225 250 275 300 325 350 375 

FREQUENCY MHz 

VSWR - ALL PORTS 

150 175 200 225 250 275 300 325 350 375 

20 
~ _ 0 
- al' -20 
lll:E -40 
~~ -60 
~ <t -80 

~ ~ = ~gg 
~ - 140 

FREQUENCY MHz 

TRANSMISSION PHASE 

= 
f-- PORTS A-e. B-O 

90° 

f--PORTS A-O B 
"j-e 

150 175 200 225 250 275 300 325 350 375 
FREQUENCY MHz 

COUPLING 

ANZAC ____ ~ake the Connection ... Adams!i Russell 
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MODEL JH-139 FLATPACK QUADRATURE HYBRID 
250-500 MHz 

Octave Bandwidth 
Low VSWR - 1.1: 1 Typical 
High Isolation - 30 dB Typical 

Guaranteed Specifications * 
(From - SSOC to + 8S°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 
Amplitude Balance 

VSWR 

Deviation from Quadrature 

Operating Characteristics 

250-500 MHz 

0.5 dB Max" 

20 dB Min 

1.0 dB Max 

1.3:1 Max 

Impedance 50 Ohms Nominal 

Input Power 

Package Type 

Package Type 

Environmental 

4 Watts Max @ 25°C; 
Derated to 1 Watt @ 85 °C 

Flatpack (FP-2) 
(See pages 340 to 349 for physical dimensions.) 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

• All specifications apply with 50 ohm source and load Impedance 

•• Average of coupled outputs le&s 3 dB 

This product contains elements protected by United States Patent Number 3,484.724 . 

Phasing Diagram 

I~ IN • • c 0 

A X ISO. o· - 90' 

• ISO. X _ 90 0 o· 

C o· _ 90 · X ISO 

0 - 90· o· ISO lX 

Ordering Information 

Model No. Part No. Connectors 
JH-139 6649 Pin 

DelIVery !s from stock. 

Unit Price 
(5-9 Units) 

$76 

Typical Performance 

ISOLATION 

200 250 300 325 350 375 400 425 450 475 500 550 

FREQUENCY MHz 
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MODEL 
JHS-139 

SURFACE MOUNT QUADRATURE 
HYBRID 250-500 MHz 

Fully Hermetic Package 
Octave Bandwidth 
Low VSWR - 1.1:1 Typical 
High Isolation - 30 dB Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 
Amplitude Balance 

VSWR 

Deviation from Quadrature 

Operating Characteristics 

250-500 MHz 

0.5 dB Max " 

20 dB Min 

1.0 dB Max 

1.3:1 Max 

Impedance 50 Ohms Nominal 

Input Power 

Package Type 

Environmental 

4 Watts Max @ 25 DC; 
Derated to 1 Watt @ 85 DC 

Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration A; P1 , B; P2 , C; P4, D; P3 
Case and all other pins are ground 

• All specifications apply with 50 ohm source and load Impedance, 

• • Average of coupled outputs less 3 dB, 

This product contains elements protected by United States Patent Number 3,484,724. 

Phasing Diagram 

~ IN • 0 c 0 

. [X ISO. o· - 9G' 

0 ISO. IX - 90 ' o· 

C o· - 90' X ISO. 

0 - 90· o· ISO lX 

Ordering Information 

Model No. Connectors 
JHS-139 PIN 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$81 

Typical Performance 

ISOLATION 

HH rr~i =11 ttm 
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FREQUENCY MHz 

i :;;ffrrfffTifN 
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MODEL JH-140 HIGH FREQUENCY 
QUADRATURE HYBRID 500-1000 MHz 

Octave Bandwidth 
Low VSWR - 1.2: 1 Typical 
Miniature Size - 1/2" x 3/B" Flatpack 

Guaranteed Specifications * 
(From - S5°C to + 8S0C) 

Frequency Range 500-1 000 MHz 
Insertion Loss (Less coupling) 0.3 dB Max Avg" 

Isolation 20 dB Min 

Amplitude Balance 1.0 dB Max 

VSWR 1.2:1 Max 

Deviation from Quadrature 

Operating Characteristics 
Impedance 
Input Power 

50 Ohms Nominal 

25 Watts Max @ 25 °C; 
Derated to 1 Watt @ 85 °C 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration A; P1 , B; P4 , C; P8 , D; P5 . 
All other pins are ground . 

- All specifications apply with 50 ohm source and load Impedance . 

•• Average of coupled outputs less 3 d B 

Phasing Diagram 

~ IN • • c 0 

• X ISO. - 90" o· 

• ISO. C>< o· _ 90 0 

C - 90 · o· X ISO. 

0 o· - 90 · ISO. X 

Ordering Information 

Model No. Part No. Connectors 
JH-140 6619 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$76 

Typical Performance 

ISOLATION n I I ~'~ol I j 
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MODEL JH-141 HIGH FREQUENCY 
QUADRATURE HYBRID 1-2 GHz 

Octave Bandwidth 
Low VSWR - 1.25: 1 Typical 
Miniature Size - 1/2" x 3/a" Flatpack 

Guaranteed Specifications * 
(From - SS OC to + OS°C) 

Frequency Range 1-2 GHz 
Insertion Loss (Less coupling) 0.3 dB Max·· 

Isolation 20 dB Min 

Amplitude Balance 1.0 dB Max 

VSWR 1.25:1 Max 

Deviation f rom Quadrature 

Operating Characteristics 
Impedance 
Input Power 

Package Type 

Environmental 

50 Ohms Nominal 

25 Watts Max @ 25°C; 
Derated to 1 Watt @ 85°C 

Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration A; P1 , B; P4, C; P8, D; P5 . 
All other pins are ground . 

• All specifications apply Wllh 50 ohm source and load Impedance. 

•• Average of coupled oulpuls less 3 dB. 

Phasing Diagram 

~ IN A • C 0 

A X ISO. - 90' o· 

• ISO. X o· - 90" 

C _ 90" 0 ' X ISO. 

0 0 ' _ 90" ISO. X 

Ordering Information 

Model No. Part No. Connectors 
JH-141 6629 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$76 

Typical Performance 
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MODEL JH-142 QUADRATURE HYBRID 
200-400 MHz 

Octave Bandwidth 
Low VSWR - 1.1: 1 Typical 
Miniature Size - 3/8" X 1/2" Flatpack 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 
Amplitude Balance 

VSWR 

Deviation from Quadrature 

Operating Characteristics 
Impedance 

200-400 MHz 

0.5 dB Max·· 

20 dB Min 

1.0 dB Max 

1.3:1 Max 

4° Max 

50 Ohms Nominal 

Input Power 5 Watts Max @25° 
Derated to 1 Watt @ 85°C 

Typical Phase Linearity 3 ° from Straight Line 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams·Russell catalog. 

Pin Configuration A; P1, B; P4, C; P8, D; P5. 
All other pins are ground . 

• All speclhcatlons apply with 50 ohm source and toad Impedance 
•• Average 01 coupled outputs less 3 dB 
Th is product contains elements protected by Umled States Patent Number 3,484 ,724 . 

Phasing Diagram 

~ IN • • c 0 

• X ISO .... o· 

• ISO. X o· .... 
c _ goo o· X ISO. 

0 o· .... ISO lX 

Ordering Information 

Model No. Part No. Connectors 
JH-142 6959 Pin 

DelIvery IS from stock 

Unit Price 
(5-9 Units) 

$76 

Typical Performance 
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MODEL 
JHS-142 

SURFACE MOUNT QUADRATURE 
HYBRID 200-400 MHz 

Fully Hermetic 
Octave Bandwidth 
Low VSWR - 1.1:1 Typical 

Guaranteed Specifications'" 
(From - 55°C to + OSOC) 

Frequency Range 
Insertion Loss (Less coupling) 

Isolation 
Amplitude Balance 
VSWR 

Deviation from Quadrature 

Operating Characteristics 
Impedance 

200-400 MHz 

0.5 dB Max " 

20 dB Min 

1.0 dB Max 

1.3:1 Max 

50 Ohms Nominal 

Input Power 5 Watts Max @ 25"C 
Derated to 1 Watt @ 85°C 

Typical Phase Linearity 3 0 from Straight Line 
Package Type Surface Mount (SF-1) 

(See page 490 for physical dimensions) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration A; P1 , B; P2 , C; P4, D; P3 
Case and all other pins are ground 

• All specillcalions apply with 50 ohm source and load Impedance 
•• Average 01 coupled outputs less 3 dB 
This product contains elements protected by United States Patent Number 3,484,724. 

Phasing Diagram 

~ IN 
A • C 0 

A X ISO. _ 900 o· 

• ISO. C>< O· _ goa 

C _ goa O· X ISO. 

0 O· _ 90 0 ISO. l>< 

Ordering Information 

Model No. Connectors 
JHS-142 PIN 
Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$81 

Typical Performance 

ISOLATION (dB) 
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DEVIATION FROM QUADRATURE 

~ - 1 .. 
2 

° - 2 a: ... 
z 

° - 3 ;:: 

--r-.... .... 
.......... r-.... 
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MODEL JH-1S1 
BROADBAND QUADRATURE 
HYBRID 2.0-10.0 GHz 

Multi-Octave Bandwidth 
25 dB Typical Isolation 
Removable Connectors on Drop-in Housing 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 2.0-10.0 GHz 
Insertion Loss (Less coupling) 0.8 dB Max·· 

Isolation 18 dB Min 

::....:A:.:..:m=pl=it=ud=e:....:B=-:a:.:..:la::..:..n=-=.c.=....e ________ --=±-=-0.:..=.8-=d.::..B...:..:.M.:.=,cax Typical Performance 
VSWR 1.50:1 Max 

Deviation from Quadrature 4 0 Max 

Operating Characteristics 
Impedance 50 Ohms Nominal 

Input Power 2.5 Watts Max (CW) 
Package Type Connectorized (C-20) 

(See page 483 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration A; P1 , B;P2,C; P4, D;P3. 

• All specifications appty with 50 ohm source and load Impedance 

•• Average of coupted outputs less 3 dB 

Phasing Diagram 

~ IN 
A 8 e 0 

A X ISO - 90· o· 

8 ISO. X o· - to · 

e -... o· X ISO 

0 o· - 90· ISO. X 

Ordering Information 

Model No. Part No. Connectors 

JH-151 6634 SMA 
Delivery IS from stock. 

Case ground . 

Unit Price 
(1-9 Units) 

335 

ISOLATION 

8 7 10 

FREQUENCY GH. 

DEVIATION FROM QUADRATURE 

i:~11 §Il 
5 6 7 10 

FREQUENCY GH. 

COUPLING 

10 

FREQUENCY GH. 

VSWR 

10 

FREQUENCY OH. 

ANZAC ___ ---JMake the Connection ... Adams!i Russell 
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MOOEL 
NO. 

MTV-50 
OS-318 
OS-109 

T-1000 
OS-331 
H-8-4 
OS-313 

H-81-4 

POWER DIVIDER SELECTION GUIDE 

FREQUENCY 
RANGE 
(MHz) 

10-1000 
750-1500 

2-2000 
10-2000 

5-1000 

INSERTION PHASE AMPLlTUOE 
LOSS ISOLATION BALANCE BALANCE 
(dB) (dB) VSWR (Oeg) (dB) 
TYP TYP TYP TYP TYP 

IN PHASE TWO-WAY POWER DIVIDERS 
0.15 

Ii 
0.3 
0.4 
0.3 
0.2 

0.3 
0.3 
0.5 
0.6 

0.6 

J5 

40 
40 
30 
40 

45 
20 
35 
28 

1.1 :1 
1.2:1 

1.15:1 
1.05:1 

1.1 :1 
1.25:1 

1.1 :1 
1.15:1 

1 
1 
1 

0.5 

1 
2 
1 
2 

180 0 TWO-WAY POWER DIVIDERS 
25 1.15:1 2 

0.1 
0.1 
0.05 
0.1 

0.1 

IN PHASE THREE-WAY POWER DIVIDERS 
ill7~~~----~~~~~ ~--~ 

OS-328 3-700 0.3 30 1.2:1 3 0.2 
OS-329 3-700 0.3 30 1.2:1 3 0.2 
OS-323 25-1000 0.3 35 1.3:1 2.0 0.3 

IN PHASE FOUR-WAY POWER DIVIDERS 

OS-324 25-1000 0.5 35 1.15:1 2 0.1 
OS-4-4 2-2000 0.5 30 1.05:1 2 0.5 
OS-409-4 10-2000 0.5 30 1.2:1 2 0.1 

IN PHASE EIGHT-WAY POWER DIVIDERS 
0S-309 2-500 0.5 40 1.1 :1 1 0.1 
08-808-4 20-2000 1.0 30 1.2:1 2 0.1 

SURFACE MOUNT POWER DIVIDERS 
OSS-113 0.4-400 0.15 35 1.05:1 0.5 0.1 
OSS-333 10-500 0.2 40 1.05:1 0.5 0.1 
OSS-327 5-1000 0.3 25 1.25:1 1.5 0.15 
OSS-313 10-2000 0.6 28 1.15:1 2 0.1 

CASE' 
STYLE 

C-7 
TO-5-1 
RH-1 
FP-2 

C-7 
TO-8-2 
C-19 
FP-2 

C-19 

TO-8-2 
FP-3 
FP-3 

FP-5 
C-17 
C-17 

C-1S 
C-1S 

SF-1 
SF-1 
SF-1 
SF-1 

PAGE 
NO. 

414 
413 
405 
400 

415 
408 
41 1 
403 

412 

418 
418 
417 

422 
424 
423 

426 
427 

402 
410 
407 
404 

[11 CASE STYLE: C = CONNECTORIZEO: FP = FLATPACK; TO-5 = TO-5 PLUG-IN ; TO-8 = TO-8 PLUG-IN; SF = SURFACE MOUNT 
BOLO = NEW PROOUCT 
PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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POWER DIVIDERS 

INTRODUCTION 
A power divider is ideally a lossless reciprocal 
device which can also perform vector summation of 
two or more signals and thus is sometimes called a 
power combiner or summer. Two forms of power 
dividers are considered in this discussion; binary 
and N-way. A binary power divider is composed of 
one or more terminated 180° hybrids and may 
have 2, 4, 8, 16, --- 2k outputs. An N-way power 
divider has an odd number of outputs, generally 3, 
and utilizes Anzac's unique patented transformer 
circuit for frequencies below 1 G Hz. Although 
power dividers could be composed of 90 ° hybrids 
the term normally refers to a device that splits an 
input signal into two or more in-phase outputs. 
The purpose of this article is to provide the 
designer with basic information describing the 
function of these devices and to define the perfor
mance parameters and trade-offs critical to speci
fying a power divider. 

FUNCTIONAL DESCRIPTION 
Binary Power Dividers 
A binary power divider is in fact an internally ter
minated 180° hybrid and thus much of the ma
terial covered in the discussion of 180 0 hybrids on 
pages 354 to 359 is pertinent. Figure 1 shows the 
standard diagram for a 180 ° hybrid with a ter
mination at Port A. 

Port "A" is 
internally terminated 

Figure 1. 2-Way, In-Phase (0°) Power 
Divider/Summer, or ISO-T 

Physically the 2-way power divider appears to be a 
three terminal device, since the Zo termination at 
Port A is normally mounted inside the package. 
Also, although a conventional 180° hybrid can be 
used as a power divider, the usual form of 2-way 
power divider does not have a Zo impedance level 
at all four ports. Figure 2 shows a simplified 
schematic for a transformer design realization of a 
2-way power divider together with impedance, 
voltage and current levels. Elements such as shunt 
capacitors used to tune out the parasitic elements 
of non-ideal transformers are not shown. 
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Figure 2. 

The internal termination shown as Zo to ground on 
Port A in Figure 1 is actually realized by connec
ting a termination equal to 2 Zo between ports C 
and D. This structure is utilized because of its 
greater simplicity and the fact Port A, the dif
ference port, does not need to be used externally. 
Port A can be thought of as a balanced output of 
impedance 2 Zo which has been terminated. T! is 
an autotransformer which steps the Zo impedance 
at Port B down to ZoI2 at its tap. Its turns ratio 
must be equal to the square root of the desired im
pedance ratio; Thus: 

N 2 = J Zo/2 = _I_ 
N! + N2 Zo V2 

In practice a turns ratio approximating this value 
is used. T2 is a center t apped transformer t herefore 
Ns = N4 and thus: 

Z C-D = INa + N4) 2 Zo = 22Zo = 2 Zo 
\ N4 2 2 

The use of an internal termination of 2 Zo satisfies 
the required conditions for impedance match at all 
ports. 

Higher order binary power dividers, such as 4-way 
and 8-way power dividers, are realized by casca
ding 2-way dividers of various circuit configura
tions. The functional diagram for a 4-way divider is 
shown in Figure 3 while the 8-way diagram would 
simply have the "B" port of additional 2-way 
dividers connected at ports 1, 2, 3, and 4. 

N-Way Dividers 
Power dividers having an odd number of outputs, 
3, 5, 7, etc. are sometimes classified as N-way 
power dividers. Because of the complexity of 
higher order circuits, the 3-way power divider is 
the only type of this class of divider normally used. 
The circuit actually used to realize a true 3-way 
divider, as opposed to a terminated 4-way power 
divider, is a unique transformer circuit covered by 
Anzac's U.S. patent number 3,428,920. It is be
yond the scope of this article to review in detail the 
transformer operation of this circuit, however, 
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Figure 4 shows a functional diagram of a 3-way 
power divider. 

The transformer circuit is interconnected in such a 
manner as to produce three mutually isolated out
puts. Three internal terminations of value 3 Zo 
must be connected between ports 1 and 2, 1 and 3, 
and 2 and 3 in order to maintain port match and 
port-to-port isolation. We can see the operation of 
the divider by considering signals injected at two 
ports. 

First, if we inject a signal at the input with outputs 
1, 2, and 3 loaded in Zo, three equal phase and am
plitude outputs appear at ports 1, 2, and 3. Since 
all signals are equal, no voltage differential ap
pears across the internal terminations and thus no 
power is dissipated in them. 

In the second case if we inject a signal at output 1 
with all other ports terminated in Zo, 113 of the cur
rent will flow in the 3 Zo internal terminations con
nected between ports 1 and 2, and 1 and 3, and 113 
will flow directly into the transformer connection 
at port 1. The power injected is J2 Zo while the 
power dissipated in each of the internal termina
tions is (1/3)2 (3 Zo) = 1/3 J2 Zoo Thus 2IJ of the 
power is lost in the internal loads and 113 appears at 
the input. This satisfies the requirement for a 
lossless reciprocal device. 

Performance Parameters 
The performance parameters previously defined 
for 180 0 and 90 0 hybrids on page 356 apply equal
ly to power dividers. The critical parameters in 
selecting a power divider are normally frequency 
range, insertion loss, isolation and VSWR. In addi
tion to these parameters the following two param
eters are often specified and are related to the 
power rating of the internal load resistors. 

Matched Power Rating Or Input Power 
This is the highest power level that can be applied 
to the input and still maintain other performance 
limits. It is stated with Zo terminations on all out
puts to avoid reflected signals from unbalanced 
loads which may exceed the limit for power dissi
pation in the internal terminations. 

Internal Load Dissipation 
This is simply the power rating of anyone of the in
ternal terminations. These two parameters are 
related and the input power rating is normally 
several times larger than the internal load dissipa
tion. The reason for this is intuitively obvious since 
most of the input power is delivered to the output 
loads not the internal termination. 

There are three considerations affecting the 
amount of input power that a power divider can 
withstand. 

I. Insertion Loss 
The first consideration is the total power 
dissipated in the power divider. Total power 
dissipation in a power divider under matched con
ditions can be determined to a reasonable approx
imation from the insertion loss and the known 
input power as follows: 

PIN 
Insertion Loss (dB) = 10 log-

POUT 

Therefore: 

POUT = 
fIns. Loss\ 

10 \- 10 J 

( Ins. LOSS) 
10 10 
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As an example consider a power divider with the 
following conditions: 

Ins. Loss = 0.5 dB 

PIN = 2 Watts 

Po~,_,~ = 2( - lOit ) 

= .218 Watts 

Most of this power will be dissipated in the wire 
and ferrite cores making up the transformer cir
cuits and not in the internal load. 

II. Amplitude Balance 
A second consideration for input power dissipation 
in a power divider operating under matched condi
tions is the power that is dissipated in the internal 
load. If we consider a 2-W ay power divider similar 
to that shown in Figure 3, we observe that ideally 
no power would be dissipated in the 2 Zo load be
tween Ports C and D because the voltages at C and 
D would be equal. In practice a small differential 
may occur because of imperfect Amplitude Bal
ance. The approximate dissipation due to this un
balance can be calculated from the following: 

Let Voltage at Port C = V c 
Let Voltage at Port D = V D 
Let Power at Port C = Pc 
Let Power at Port D = P D 

If we make the simplifying assumption: 
V; POUT 

PD = -- ~ ---
Zo 2 

then 1) 

POU T ( Z o ) 

2 

The relationship for Amplitude Balance is as 
follows: 

Pc Vc 
Amp Bal (dB) = 10 Log -- = 20 Log - -

Th.,.!o'. V c = V 0 10( :!:o Bal ) V d 

(
AmPBal ) 

andVc -VD=VDI0 20 -VD 

= Vo 110( Am:O Bal) _ I) 
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2 rP:::::: (Amp Bal\ 
Substituting from 1) ( ) 

) V c - V D ~ -J~ 10 \ 20 1 - 1 

This gives the voltage drop across the internal ter
mination of 2 Zo between C and D. The power dis
sipated in this load is then given by the following: 

(Vc - VD)2 
PINT LOAD = 

- 2 ~o [ PO:;~:.' (0 (Am:oBal) -) l 
0' ::"0.0 ~ P:= ~o ( Am:o Bal ) _ } 

A very small amount of power is normally dis
sipated due to this effect. Consider the following 
example: 

Let 
P OUT = 2 Watts 

Amp Bal = .25 dB 

( .25 

PINT LOAD ~ V2 ~O 20 

= 0.4 mW 

III. The third and perhaps most important case to 
consider when determining input power limits is 
the condition of mismatched loads at the outputs 
of the power divider. Reflections from these 
mismatches can cause a considerably larger volt
age differential to appear across the internal load. 
If the VSWR of the two loads is Kl and K2 the limit 
on input power PIN' is given in the following: 

P ~ Internal Load Rating (Watts) 
IN '" 

[~: ~ : r + [~: ~ : r 
As an example, if the internal load rating is 
0.5 Watts and the VSWR of Kl and K2 is 2.0:1 
then: 

0.5 

[~ ~ ~ r + [~~ ~ ] 2 

~ 2.25 Watts 



This is the worst case formula, which assumes that 
the two load reflections are out of phase at the out
put port. If they are identical impedances PIN may 
be several times larger without causing damage. 

From the preceeding discussion of power divider 
input power ratings, we can draw two conclusions: 

1. Under matched loading conditions (Zo termina
tions at all ports) the input power is limited by 
heating effects in the ferrite transformers not by 
the internal load dissipation. Absolute maximum 
temperatures for ferrite core transformers are 
limited by the curie temperature of the ferrite, 
generally in 130°C to 500°C range, and the 
temperature rating of the magnet wire which is 
usually 130°C. It is advisable to stay well below 
these temperature limits (20°C or more) to avoid 
performance degradation; particularly increased 
insertion loss. The actual temperature rise in the 
ferrite core is dependent on the heat transfer path 
from the core to the heat sink or surrounding air. 
This determination involves measuring or calcula
ting the thermal resistance, e expressed in ° C/Watt 
of this path. Thermal resistance will be highly 
dependent on the mounting of the power divider as 
well as its internal construction. For this reason, 
manufacturers normally provide a very conserva
tive maximum input power rating that applies 
under absolute worst case conditions with no spe
cific heatsinking of the unit. In many instances 
powers several times higher than this rating 
can be applied with little, if any, performance 
degradation. 

2. Under conditions where mismatches are present 
at the power divider output, the internal load 
power dissipation rating may limit the input power 
than can be applied. A simple worst case calcula
tion can be performed to determine if this is the 
case using the formula provided. 

A final point relative to power ratings that should 
be considered is the application as a power sum
mer. In this case signals are applied to the ports we 
have been calling outputs (for example Ports C and 
D in Figure 2) with the vector sum appearing at the 
input or L port (Port B in Figure 2). In this case 
equal signals are normally applied and little if any 
power is dissipated in the internal load. A possible 
condition may occur where one or more of the sig
nal sources fails or is removed. For example, if two 
equal sources are applied at Ports C and D and the 
source at D fails, 50% of the power supplied by the 
source at C will be dissipated in the 2 Zo internal 
load. Thus the power injected at each port should 
not exceed twice the rating of the internal load to 
avoid this condition. 

Performance Trade-offs 
Since power dividers are low loss passive devices, 
few trade-offs in performance are possible once the 
frequency range is selected. One trade-off that is 
sometimes possible is between isolation and 
VSWR. If we consider the 2-way divider schematic 
of Figure 2, we see that an internal load of 2 Zo is 
shown between Ports C and D. This is correct for 
an ideal lossless transformer circuit, however the 
actual transformers have parasitic dissipative and 
reactive elements. For this reason the value of the 
2 Zo load is sometimes varied and additional small 
amounts of shunt capacitance and series induc
tance are added in an attempt to optimize VSWR 
and isolation. The optimum compensation for iso
lation is often slightly different than that required 
for VSWR. In fact, it is possible over limited fre
quency ranges to improve isolation by in effect 
"balancing the bridge" while VSWR may be slight
ly degraded. 

CONCLUSIONS 

Power dividers are often considered the simplest of 
the many RF devices that may be required in 
designing a system and in some respects this is 
true. Despite the functional simplicity of power 
dividers and generally rugged and reliable com
ponents used in their construction, their specifica
tion and application in systems can still lead to 
unexpected problems. 

In this article we have presented some basic infor
mation to give the system designer insight into the 
internal construction of power dividers and how 
this influences the operation of the device and its 
function in the real world of imperfect matches and 
less than ideal physical installation. On this latter 
point, the consideration of power dividers was 
dealt with both analytically and in terms of ex
pected results in the normally mounted configura
tion. The devices described in this article are 
generally intended for receive rather than transmit 
applications and are thus quite conservatively 
rated for power handling. Care must be taken, 
however, in using them at higher powers because 
both internal designs and external mounting provi
sions are not optimally suited for heat transfer. 

Many of the points made and expressions derived 
for the operation of 180° hybrids can be applied to 
power dividers, particularly 2 way power dividers 
and questions that may arise pertaining to points 
not covered in this article such as isolation in the 
presence of mismatch or other signal flow relation
ships can be analyzed by reference to the tables 
contained in that article. 
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MODELS 
05-109/319 

10 Phase Balance Max 

TWO-WAY POWER DIVIDER 
10-500 MHz 

35 dB Typical Midband Isolation 
1.1 Typical Midband VSWR 

Guaranteed Specifications 1<

(From - 55°C to + 85°C) 

MODEL OS-109 
Frequency Range 
Insertion Loss (Less coupling) 

10-200 MHz 
10-500 MHz 

Isolation 
Amplitude Balance 

10-200 MHz 
10-500 MHz 

10-500 

0.6 
25 

0.15 

OS-319 
10-500 MHz 

0 .6 dB Max Typical Performance 
0.9 dB Max 

25 dB Min 

0.15 dB Max 
0.2 dB Max 

INSERTION LOSS 
Phase Balance 
VSWR (All Ports) 

10-200 

1 ° Max ;::: 1.0 
:im 
flI~ 

PO~TS !:.c\:.o 
4 .0 Z 

o 

10-500 1.3:1 
1.3:1 Max 
1.6:1 Max 

Operating Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

50 Ohms Nominal 

1 Watt Max 
0.05 Watts Max 

Package Type 08-109 Flatpack (FP-2) 
08-319 Pin (TO-8-2) 

(8ee pages 474 and 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1A, page 496 the Adams-Russell catalog. 
Pin Configuration 

08-109 

08-319 

1: IN ; P1, Output C; P4, 
Output 0 ; P8, 

Case and all other pins ground . 
1: IN ; P5, Output 'C '; P8, 

Output '0 '; P2 
All other pins are g rou~~ 

. All specifications apply with 50 ot1m source and load Impedance 

Ordering Information 

Model No. 
0 8-109 
08-319 

Delivery IS from stock 

Part No. 
9829 
8809 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$29 
22 

ffi~ 
~...J 

~ is 0.5 

~~ 
~~ 
o~ 

I I 
-05-109 
- -05-319 

~ 
.,. 

~ -
3.0 ~ 0 

5 10 20 50 100 200 500 600 
FREQUENCY MHz 

ISOLATION 
45.--.---.---.---.--.----.~ 

m 40~-4~-+--~~~~~---+~ 
~ 
z 
o 35 ~-4--~~~ __ -+ __ ~~~~ 
~ 
~ 30 I--~"---I--

5 10 20 50 100 200 500 600 
FREQUENCY MHz 

-05-109 
--05-319 

a: 
~ 1.2 k--~---+----+---+--+----I-l.~ 
> 

1.1 

1.0 L---1 __ ---L.. __ ---L __ ---'--__ ...L. __ ---L---! 

5 10 20 50 100 200 500 600 

FREQUENCY MHz 

ili 
i~ 
~~ 
~...J 
~ o 
>-

ANZAC ____ Make the Connection. Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street , Burlington, MA 01803 Fa. (61 7) 273-1921 

For Technical Informati on, Ca ll (617) 273-3333 For Ordering Information, Call (61 7) 273·3333 

400 



MODEL DS-113 FLATPACK TWO-WAY 
POWER DIVIDER 400 kHz-400 MHz 

Three Decade Bandwidth 
Low Loss - 0.25 dB Typically 

Guaranteed Specifications * 
(From - 55°C to + 85 °C) 

Frequency Range 04-400 MHz 
Insertion Loss (Less co~p-,-,li ,-,-ng"",),--_____ -----,O=--._75,,-d-==--B_M--=a,"-x 
Isolation 25 dB Min 

. ~ 

Amplitude Balance 0.15 dB Max 
,--:-Ph::-::a::::s,=-e=B~al==anc:.::c:..:::e---:--__________ --:-1,-,:::.0=--:c°--:-=M-:-=-:ax Typical Performance 
VSWR (All Ports) 1 .5: 1 Max 

Operating Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

50 Ohms Nominal 

1 Watt Max 
0.05 Watts Max 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration 1: ; P1 , Output 'C '; P4; 
Output '0 '; P8 

Case and all other pins ground . 
. All specifications apply wnh 50 ohm source and load Impedance. 

Ordering Information 

Model No. Part No. Connectors 
OS-11 3 9929 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$45 

1.00 

iil .., 
~ 0.75 

o 
..J 
z 0.50 
o 
>= 
ffi 0.25 

'" ~ 

INSERTION LOSS 
4 .0 

-...... porTsr ci r·o ,/ V 
~ -,.... 

a U 
0.2 0.5 1 2 5 10 20 50 100 200 300 400 

FREQUENCY MHz 
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40 

v ........,.. I I ...... ....... ....... PORTS C·D 

/ 
,/ ~ 

'-

20 
0.2 0.5 1 2 5 10 20 50 100 200 300 400 

FREQUENCY MHz 

1.5 
INPUT VSWR 

1.4 
, 
\ / 

V 
a: 1.3 

~ 

'" r PORT / 
> 1.2 

1.1 r-- ....- ", 

1.0 
0.2 0.5 1 2 5 10 20 50 100 200 300 400 

FREQUENCY MHz 

1.6 
OUTPUT VSWR 

1.5 

1.4 

\ 

\ 
a: 
~ 1.3 en 
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1.2 

1.1 

I 
\ PORTSC& D V , I I I / 

r-- .-
1.0 

0.2 0.5 1 2 5 10 20 50 100 200 300 400 
FREQU ENCY MHz 

ANZAC ___ ---'~ake the Connection . Adams !iRussell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (61 7) 273-3333 For Ordering Information, Call (617) 273-3333 
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MODEL 
055-113 

SURFACE MOUNT TWO-WAY 
POWER DIVIDER 400 kHz - 400 MHz 

Fully Hermetic Package 
Three Decade Bandwidth 
Low Loss - 0.25 dB Typically 

Guaranteed Specifications* 
(From - 55°C to +85°C) 
Frequency Range 
Insertion Loss (Less Coupling) 
Isolation 
Amplitude Balance 
Phase Balance 

VSWR (All Ports) 

Operating Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

0.4-400 MHz 

0.75 dB Max 

25 dB Min 

0.15 dB Max 

1.5 Max 

1.6:1 Max 

50 Ohms Nominal 

1 Watt Max 

0.05 Watts Max 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration I: ; P1 , Output C; P2 
Output 0 ; P4 

Case and all other pins ground. 

'AII specifications appty with 50 ohm source and load Impedance 

Ordering Information 

Model No. Connectors 
OSS-113 PIN 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$50 

Typical Performance 
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~ 0.75 

g 
z 0.50 
o 
~ 
ffi 0.25 
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ANZAC ___ ----'!\take the Connection ... Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street, Burli ngton, MA 01803 Fax (617) 273-1921 

For Tp, hni, al Information, Call (617) 273-3333 
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MODEL DS-313 TWO-WAY IN-PHASE 
POWER DIVIDER 10-2000 MHz 

0.6 dB Typical Midband Loss 
28 dB Typical Midband Isolation 
1.2:1 Typical Midband VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 

Isolation 

Amplitude Balance 

Phase Balance 

VSWR (All Ports) 

20-1000 MHz 
10-1500 MHz 
1500-2000 MHz 
20-1000 MHz 
10-1500 MHz 
1500-2000 MHz 
20-1000 MHz 
10-1500 MHz 
1500-2000 MHz 
20-1000 MHz 
10-1500 MHz 
1500-2000 MHz 
20-1000 MHz 
10-1500 MHz 
1500-2000 MHz 

Operating Characteristics 

10-2000 MHz 
1.1 dB Max 
1.3 dB Max 
1.8 dB Max 
23 dB Min 
18dBMin 
12 dB Min 

0.3 dB Max 
0.4 dB Max 
0.6 dB Max 

4° Max 
6° Max 
8° Max 
1.5 Max 
1.6 Max 
1.8 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

250 mW Max 
50 mW Max 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration 1: ; P1 , Output 'C'; P4 , 
Output '0 '; P8 

Case and all other pins ground . 
• All specifications apply with 50 ohm source and load Impedance. 

Ordering Information 

Model No. Part No. Connectors 
DS-313 8559 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$67 

Typical Performance 
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MODEL DS-318 PLUG-IN TWO-WAY 
POWER DIVIDER 5-500 MHz 

Low Cost 
Convenient Plug-In Mounting 

Guaranteed Specifications * 
(From - Ssoc to + 8S0C) 

Frequency Range 
Insertion Loss 
(Less coupling) 
Isolation 
Amplitude Balance 
Phase Balance 
VSWR (All Ports) 

10-200 MHz 
5-500 MHz 

Operating Characteristics 

5-500 MHz 
0.5 dB Max 
1.0 dB Max 

18dB Min 
0.2dB Max 

1.5:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1 Watt Max 
0.125 Watts Max 

Package Type Relay Header (RH-1) 
(See page 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration 1: ; P1 , Outputs P5 & P6, 
All other pins ground . 

• All specifications appty with 50 ohm source and toad Impedance 

Ordering Information 

Model No. Part No. Connectors 
D8-318 9919 Pin 

Delivery IS from stock 

Un,it Price 
(5-9 Units) 

$22 

Typical Performance 
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MODEL DS-327 FLATPACK TWO-WAY 
POWER DIVIDER 5-1000 MHz 

Broadband, IN Phase Divider 
Low Loss - 0.3 dB Typical 
Amplitude Balance - 0.05 dB Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 
Isolation 

Amplitude Balance 
Phase Balance 

VSWR (All Ports) 

5-500 MHz 
500-1000 MHz 
5-500 MHz 
500-1000 MHz 
5-1000 MHz 
5-500 MHz 
500-1000 MHz 
10-500 MHz 
5-1000 MHz 

Operating Characteristics 

5-1000 MHz 
0.5 dB Max 
1.0 dB Max 
25 dB Min 
20 dB Min 

0.2 dB Max 
2° Max 
3 0 Max 

1.3:1 Max 
1.5:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1 Watt Max 
0.05 Watt Max 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration 1: ; P1 , Output 'C'; P4, 

Output '0 '; P8 
Case and all other pins ground . 

• All specilications apply with 50 ohm source and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
OS-327 6699 Pin 

Delivery IS Irom slack 

Unit Price 
(5-9 Units) 

$58 

Typical Performance 
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MODEL DSS-327 SURFACE MOUNT TWO-WAY 
POWER DIVIDER 5-1000 MHz 

Fully Hermetic Package 
Low Loss - 0.3 dB Typical 
Amplitude Balance - 0.05 dB Typical 

Guaranteed Specifications * 
(From - Ssoc to + OS°C) 

Frequency Range 
Insertion Loss 

Insertion Loss 
(Less coupling) 
Amplitude Balance 
Phase Balance 

VSWR (All Ports) 

5-500 MHz 
500-1000 MHz 
5-500 MHz 
500-1000 MHz 
5-1000 MHz 
5-500 MHz 
500-1000 MHz 
5-500 MHz 
500-1000 MHz 

Operating Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 
Internal Load DisSipation 

5-1000 MHz 
0.5 dB Max 
1.0 dB Max 

20 dB Min 
16 dB Min 

0.3 dB Max 
2 0 Max 
3 0 Max 

1.4:1 Max 
1.6:1 Max 

50 Ohms Nominal 

1 Watt Max 
0.05 Watt Max 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration :1: ; P1, Output 'C'; 

• All specifications appty with 50 ohm source and load Impedance 

Ordering Information 

P2, Output '0 '; P4 , 
P3 & Case ground . 

Model No. Part No. Connectors 
Unit Price 
(5-9 Units) 

OSS-327 6159 Pin $63 
Delivery IS from stock 

Typical Performance 
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MODEL DS-331 
TWO-WAY POWER DIVIDER 
750-1500 MHz 

2° dB Phase Balance Typical 
20 dB Typical Midband Isolation 
1.5:1 Typical Midband VSWR, Input 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 750-1500 MHz 
Insertion Loss (Less coupling) 0.4 dB Max 
Isolation 10 dB Min 
~A:"::'m':"::pc::..lit::":ud-=-:-e-:B=-a-:-la-n-ce-------------::0:-':. 2~d==B=:-:M-:-:'-'-'ax Typical Performance 
Phase Balance 6 ° Max 
VSWR (All Ports) 

Input 
Output 

Operating Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1.7:1 Max 
1.3:1 Max 

50 Ohms Nominal 

1 Watt Max 
0.1 Watt Max 

Package Type Pin (fO-8-2) 
(See page 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 A, page 496 of the Adams-Russell catalog. 
Pin Configuration 1: ; P5, 

Output C; P9, Output 0 ; P1 
Pins P2 , P4, P6 & P8 are ground . 

• All specifications apply with 50 ohm source and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
OS-331 8569 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$50 

2.0:1 

1.75:1 

a: 
~ 1.5 :1 
> 

1.25:1 

1.0:1 
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MODEL DS-332 

20 Phase Balance Typical 
20 dB Typical Midband Isolation 
1.25:1 Typical Midband VSWR, Input 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 1000-2000 MHz 
Insertion Loss (Less coupling) 0.5 dB Max 
Isolation 10 dB Min 
:::A:..::m:.<:.p::.:lit'=ud=-=e=....:B=a::.:la::.:.:n=-=-ce~ ________ ---=0c.:.::.2:...:d:.::::Bc7M-:=-:ax Typical Performance 
Phase Balance 6 ° Max 
VSWR (All Ports) 

Input 
Output 

Operating Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1.7:1 Max 
1.4:1 Max 

50 Ohms Nominal 

1 Watt Max 
0.1 Watt Max 

Package Type Pin (T0-8-2) 
(See page 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration 1: ; P5, 

Output C; P9, Output 0 ; P1 
Pins P2, P4 , P6 & P8 are ground . 

• All specifications apply wllh 50 ohm source and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
OS-332 8629 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$55 
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MODEL 
055-333 

SURFACE MOUNT TWO-WAY 
POWER DIVIDER 10-500 MHz 

Fully Hermetic Package 
0.5 0 Typical Phase Balance 
40 dB Typical Midband Isolation 
1.05:1 Typical Midband VSWR 

Guaranteed Specifications· 
(From - 55°C to +85°C) 
Frequency Range 
Insertion Loss (Less Coupling) 

10-500 MHz 

Isolation 
Amplitude Balance 

10-500 MHz 

10-500 MHz 

0.6 dB Max 

25 dB Max 

0.15 Max 

Phase Balance 20 Max 

VSWR (All Ports) 
10-500 MHz 1.4:1 Max 

Operating Characteristics 
Impedance 50 Ohms Nominal 

Maximum Power Rating 
or INput Power 1 Watt Max 

Internal Load Dissipation 0.05 Watts Max 

Package Type Surface Mount (SF-1) 

(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental requirements 
of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration 
1: IN P1, Output C; P2 

Output 0 ; P4 
Case and all other pins ground. 

·AII speclflcallons apply wllh 50 ohm source and load Impedance. 

Ordering Information 

Model No. Connectors 
OSS-333 PIN 
Delivery is from slock. 

Unit Price 
(5-9 Units) 

$45 

Typical Performance 
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MODEL H-8-4 BROADBAND TWO-WAY 
POWER DIVIDER 2 MHz-2 GHz 

11 Octave Coverage 
Low Loss - 1.25 dB Max 
High Isolation - 20 dB Min 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 

Isolation 

Amplitude Balance 

Phase Balance 

VSWR (All Ports) 

2-10 MHz 
10-1000 MHz 
2 MHz-2 GHz 
2-10 MHz 
10-1000 MHz 
2 MHz-2 GHz 
2-10 MHz 
10-1000 MHz 
2 MHz-2 GHz 
2-1000 MHz 
2 MHz-2 GHz 
2-10 MHz 
10-1000 MHz 
2 MHz-2 GHz 

Operating Characteristics 

2 MHz-2 GHz 
1.0 dB Max 
1.0 dB Max 
1.5 dB Max 
20 dB Min 
25 dB Min 
20 dB Min 

0.1 dB Max 
0.1 dB Max 
0.5 dB Max 

2.5° Max 
5° Max 

2.5:1 Max 
1.3:1 Max 
1.5:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

2.0 Watts Max 
0.5 Watt Max 

Package Type Connectorized (C-19) 
(See page 483 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
• All specifications apply with 50 ohm scurce and load Impedance 

Ordering Information 

Model No. 
H-8-4 
H-8-4 

Delivery IS from stock 

Part No. 
8053 
8054 

Connectors 
N 

SMA 

Unit Price 
(5-9 Units) 

$216 
$216 

Typical Performance 
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MODEL H-81-4 1800 TWO-WAY 
POWER DIVIDER 5-1000 MHz 

Broadband Frequency Range 
Low Loss - Less Thah 1.3 dB Max 
VSWR - 1 .4.: 1 Max 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 
Isolation 

Amplitude Balance 

Phase Balance 

VSWR (All Ports) 

5-100 MHz 
100-1000 MHz 
5-100 MHz 
100-1000 MHz 
5-100 MHz 
100-1000 MHz 
5-100 MHz 
100-1000 MHz 

Operating Characteristics 

5-1000 MHz 
0.7 dB Max 
1.3 dB Max 

20 dB Min 
25 dB Min 

0.2 dB Max 
0.5 dB Max 

50 Max 
2.5 0 Max 
1.4:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

2.0 Watts Max 
0.5 Watt Max 

Package Type Connectorized (C-19) 
(See page 483 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All specIfications apply With 50 ohm source and load Impedance 

Ordering Information 

Model No. 
H-81 -4 
H-81 -4 

Delivery IS from stock. 

Part No. 
8063 
8064 

Connectors 
N 

SMA 

Unit Price 
(5-9 Units) 

$225 
225 

Typical Performance 

iii 
:!! 
~ o 

2.0 INSERTION LOSS 

1.5 

5.0 

J 4.5 

4.0 

[7 
V 

... 1.0 

0.5 
~ 

PORTS AiC. =-
3.5 

2 10 100 500 1000 1500 
FREQUENCY MHz 

ISOLATION 
40~--~--~--~----~----~ 

10 100 500 1000 1500 
FREQUENCY MHz 

VSWR 
2.0 r----r----r-----,-----~----~ 

10 100 500 1000 1500 
FREQUENCY (MHz) 

iii 
:!! 
~ 
0 ... 
z 
0 

Bi 
~ z « 
a: ... ... 
« ... 
0 ... 

ANZAC - ---M ake the Connection . .. 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 

Adams!i Russell 
COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 

412 



MODELS 
MTH-50/MTV-50 

TO-5 TWO-WAY POWER DIVIDERS 
MTH-50 1-100 MHz MTV-50 40-400 MHz 

Ideal for High Density Packaging 
High Isolation - 30 dB Min 
VSWR - 1.3: 1 Max 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

MODEL MTH-50 
Frequency Range 1-100 
Insertion Loss (Less coupling) 0.5 
Isolation 30 
Amplitude Balance 0.1 
Phase Balance 1.0 
VSWR 1.3:1 

Operating Characteristics 

MTV-50 
40-400 MHz 
0.6 dB Max 

30 dB Min 
0.2 dB Max 

2.0 0 Max 
1.3:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1 Watt Max 
0.05 Watts Max 

Package Type Pin (T0-5-1) 
(See page 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration IN ; P2, Out; P1 & P3 

• All specifications apply with 50 ohm source and load Impedance 

Ordering Information 

Model No. 
MTH-50 
MTV-50 

Delivery IS from stock 

Part No. 
9749 
9489 

Connectors 
Pin 
Pin 

Case Ground 

Unit Price 
(5-9 Units) 

$45 
36 

Typical Performance 
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MODELS 
THV-50/TU-50 

TWO-WAY POWER DIVIDERS 
THV-50 2-200 MHz TU-50 20-400 MHz 

Isolation - 30 dB Min 
Loss - 0.5 dB Max 
Low VSWR - 1.3:1 Max 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

MODEL THV-50 
Frequency Range 2·200 
Insertion Loss (Less coupling) 0.5 
Isolation 30 
Amplitude Balance 0.2 
Phase Balance 1.0 
VSWR (All Ports) 1.3:1 

Operating Characteristics 

TU-50 
20-400 MHz 
0.5 d B Max 

30 dB Min 
0.2 dB Max 

2.0° Max 
1.3:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

2.5 Watts Max 
0 .5 Watts Max 

Package Type Connectorized (C-7) 
(See page 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All specifications apply with 50 ohm source and load Impedance 

Ordering Information 

Model No. 
TU-50 
TU-50 
TU-50 
TU-50 
THV-50 
THV-50 
THV-50 

Dellve(y IS from stock 

Part No. 
9021 
9022 
9023 
9024 
9011 
9013 
9014 

Connectors 
BNC 
TNC 

N 
SMA 
BNC 

N 
SMA 

Unit Price 
(5-9 Units) 

$72 
77 
77 
77 
77 
81 
81 

Typical Performance 
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MODEL T-1000 

Broadband Frequency Range 
Isolation - 25 dB Min 
Insertion Loss - 0.8 dB Max 

Guaranteed Specifications * 
(From - 55° C to + 85 °C) 

Frequency Range 
Insertion Loss 
(Less coupling) 
Isolation 
Amplitude Balance 
Phase Balance 
VSWR (All Ports) 

10-500 MHz 
500-1000 MHz 

10-500 MHz 
500-1000 MHz 

Operating Characteristics 

10-1000 MHz 
0.5 dB Max 
0.8 dB Max 

25dBMin 
0.2d BMax 

1.5:1 Max 
1.3:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

2.5 Watts Max 
0.5 Watts Max 

Package Type Connectorized (C-?) 
(See page 481 for physical dimensions.) 

Envi ronmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All specifications apply with 50 ohm source and load Impedance 

Ordering Information 

Model No. 
T-1000 
T-1000 
T-1000 
T-1000 

Delivery IS from stock 

Part No. 
9041 
9042 
9043 
9044 

Connectors 
BNC 
TNC 

N 
SMA 

Unit Price 
(5-9 Units) 

$90 
95 
95 
95 

Typical Performance 
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THREE-WAY 'MODELS 
DS-117/308 . POWER DIVIDERS 1-300 MHz 

Low Loss - Typically Less Than 0.5 dB 
Available in Flatpack and Connectorized 
Versions 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 
Isolation 

Amplitude Balance 
Phase Balance 

VSWR (All Ports) 

2-200 MHz 
1-300 MHz 
2-200 MHz 
1-300 MHz 

2-200 MHz 
1-300 MHz 
2-200 MHz 
1-300 MHz 

Operating Characteristics 

1-300 MHz 
0. 75 dB Max 

1.0 dB Max 
30 dB Min 
20 dB Min 

0.25 d B Max 
3 ° Max 
4 ° Max 

1.3:1 Max 
1.5:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1.0 Watt Max 
0.05 Watt Max 

Package Type OS-117 Flatpack (FP-3) 
OS-308 Connectorized (C-8) 

(See pages 474 and 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration (DS-117) IN ; P3 , Outputs P6 , P8 & P1 0 

Case and all other pins are ground . 
• All specifications appty with 50 ohm source and toad Impedance 

Ordering Information 

Model No. 
OS-117 
OS-308 
OS-308 
OS-308 

Delivery IS from stock. 

Part No. 
8209 
8231 
8233 
8234 

Connectors 
Pin 

BNC 
N 

SMA 

Unit Price 
(5-9 Units) 

$ 62 
103 
109 
109 

Typical Performance 

iii 
:!! 

1.0 
INSERTION LOSS 

/ 
5.8 

'" 0.5 
~ 
~ 'NTlo0Y1 V 

/ if 1-
5 .3 ~s 

~-' 
~ :: 

-' 

iii 
:!! 
z 
0 
~ 
<t 
...J 
0 
!a 

'" 

o 
0 .5 1 2 5 10 20 50 100 200 

4 .8 
300 400 

FREQUENCY MHz 

ISOLATION 
50 

40 

30 

/ l-i'-. 
V 

/ ...., 
~ BETWEEN OUTPUTS 

" V \., 

~ 20 
0 .5 1 2 5 10 20 50 100 200 300 400 

FREQUENCY MHz 

+1 00 
PHASE LINEARITY 

"- ./ -~ -
- 10· 

0 .5 1 2 5 10 20 50 100 200 300 400 

VSWR 
1.6 

1.5 

1.4 

~ 
\ 

FREQUENCY MHz 

j 
\., 

:t 1.3 
ALL PORTS / I, /' 

~ 
1.2 

1.1 
~ I 

,., 
1.0 

0 .5 1 2 5 10 20 50 100 200 300 400 
FREQUENCY (MHz) 

ANZAC ___ ----'Make the Connection. Adams!i Russell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Techn ica l Information, Call (61 7) 273-3333 for Ordering Information, Call (617) 273-3333 

416 



MODEL 05-323 FLATPACK THREE-WAY 
POWER DIVIDER 25-1000 MHz 

0.4 dB Typical Midband Insertion Loss 
35 dB Typical Midband Isolation 
1.2: 1 Typical Input VSWR 

Guaranteed Specifications * 
(From - Ssoc to + OSOC) 

Frequency Range 
Insertion Loss 
(Less coupling) 
Isolation 

Amplitude Balance 

Phase Balance 

VSWR 
Input 
Output 

25-200 MHz 
200-1000 MHz 
25-50 MHz 
50-200 MHz 
200-1000 MHz 
25-200 MHz 
200-1000 MHz 
25-200 MHz 
200-1000 MHz 

25-1000 MHz 
25-50 MHz 
50-200 MHz 
200-1000 MHz 

Operating Characteristics 

25-1000 MHz 
0.5 dB Max 
1.0 dB Max 

15 dB Min 
22 dB Min 
24 dB Min 

0.25 dB Max 
0.4 dB Max 

1.4:1 Max 
1.9:1 Max 
1.7:1 Max 
1.5:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1.0 Watt Max 
0.05 Watt Max 

Package Type Flatpack (FP-3) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration IN ; P3 , Outputs P6, P8& P10 

Case and all other pins are ground . 
• All specifications apply with 50 ohm source and load Impedance. 
This product contains elements protected by United States Patent Number 3,428,920. 

Ordering Information 

Model No. Part No. Connectors 
DS-323 9179 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$129 

Typical Performance 
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MODELS 
05-328/329 

FLATPACK THREE-WAY 
POWER DIVIDERS 3-700 MHz 

0.4 dB Typical Midband Insertion Loss 
28 dB Typical Midband Isolation 
1.2:1 Typical Input VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 
Isolation 
Amplitude Balance 

Phase Balance 

VSWR (All Ports) 

3-500 MHz 
500-700 MHz 
3-700 MHz 
3-500 MHz 
500-700 MHz 
3-500 MHz 
500-700 MHz 
10-500 MHZ 
3-700 MHz 

Operating Characteristics 

3-700 MHz 
0.70 dB Max 

1.0 dB Max 
20 dB Min 

0.25 dB Max 
0.4 dB Max 

1.3:1 Max 
1.5:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1.0 Watt Max 
0.125 Watt Max 

Package Type OS 328 Pin (T0-8-2) 
OS 329 Flatpack (FP-3) 

(See page 472 and 474 for physical dimensions) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration 
OS 328 
OS-329 

IN;P11 , Outputs, P2, P5, P8 
IN ; P3, Outputs; P6, P8 & P10 

All other pins are ground. 
• All specilications apply with 50 ohm source and load Impedance. 
This product contains elements protected by United States Patent Number 3,428,920. 

Ordering Information 

Model No. 
OS-328 
OS-329 

Dehvery IS from stock. 

Part No. 
6709 
6719 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$85 
89 

Typical Performance 
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MODELS 
M3H-50/M3V-50 

TO-5 THREE-WAY M3V-50 50-300 MHz 
POWER DIVIDERS M3H-50 1-100 MHz 

Ideal for High Density Packaging 
High Isolation 
VSWR - 1.3:1 Max 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

MODEL M3H-50 
Frequency Range 1-100 
Insertion Loss (Less coupling) 0.5 
Isolation 30 
Amplitude Balance 0.2 
Phase Balance 1.0 
VSWR 1.3:1 

Operating Characteristics 

M3V-50 
50-300 MHz 
0.75 dB Max 

25 dB Min 
0.2 dB Max 

2.0 0 Max 
1.3:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1 Watt Max 
0.05 Watts Max 

Package Type Pin (TO-5-2) 
(See page 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration IN; P2 , Outputs P1 , P3 & P4 

• All specifications apply with 50 ohm source and load Impedance. 

Ordering Information 

Model No. 
M3H-50 
M3V-50 

Delivery is from stock. 

Connectors 
Pin 
Pin 

Case ground . 

Unit Price 
(5-9 Units) 

$105 
107 

Typical Performance 
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MODELS 
05-112/312 

FOUR-WAY POWER DIVIDERS 
10-500 MHz 

Low Loss - 0.6 dB Typical 
High Isolation - 30 dB Typical 
Low VSWR - 1.2: 1 Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

MODEL 05-112 
Frequency Range 10-500 
Insertion Loss (Less coupling) 

10-400 MHz 0.75 
400-500 MHz 

Isolation 
Amplitude Balance 
Phase Balance 
VSWR (All Ports) 

10-25 MHz 
25-500 MHz 
10-400 MHz 
400-500 MHz 

0 .85 
25 

0.2 
50 

1.5:1 Max 
1.35:1 Max 

Operati ng Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 

05-312 
10-500 MHz 

0.75 dB Max 
0.85 dB Max 

25 dB Min 
0.2 dB Max 

2 0 Max 

1.5:1 Max 
1.35:1 Max 

50 Ohms Nominal 

1.0Watt Max 
Internal Load 
Dissipation 0.05 0.25 Watt Max 
Package Type OS-11 2 Flatpack (FP-5) 

OS-312 Connectorized (C-14) 
(See pages 475 and 482 for physical d imensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
Pin Configuration(DS-112) IN ; P4 

Outputs; P8, P1 0, P12 & P14 
All other p ins and case are ground . 

• All specifications apply with 50 ohm source and load Impedance. 

Ordering Information 

Model No. 
OS-112 
OS-312 
OS-312 
OS-312 
OS-312 

Dehvery IS from stock. 

Part No. 
9739 
8261 
8262 
8263 
8264 

Connectors 
Pin 

BNC 
TNC 

N 
SMA 

Unit Price 
(5-9 Units) 

$ 89 
133 
133 
141 
141 

Typical Performance 
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MODEL 05-310 FOUR-WAY POWER DIVIDER 
0.2-300 MHz 

0.5 dB Typical Insertion Loss 
1.1:1 Typical Midband VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 

Isolation 

Amplitude Balance 

Phase Balance 

VSWR (All Ports) 

0.2-0.5 MHz 
0.5-100 MHz 
100-300 MHz 
0.2-0.5 MHz 
0.5-100 MHz 
100-300 MHz 
0.2-0.5 MHz 
0.5-100 MHz 
100-300 MHz 
0.2-0.5 MHz 
0.5-100 MHz 
100-300 MHz 

0.2-300 MHz 
1.0 dB Max 
0.5 dB Max 
1.0 dB Max 
20 dB Min 
25 dB Min 
15 dB Min 

0.2 dB Max 
0.2 dB Max 
0.4 dB Max 

1.5° Max 
4 .0° Max 
6.0 ° Max 

Typical Performance 
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Operating Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

50 Ohms Nominal 

1.0 Watt Max 
50 mW Max 

Package Type Flatpack (FP-5) 
(See page 475 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration IN ; P4 
Outputs; P8, P10, P12&P14 

All other pins and case are ground . 
• Al l speClflcallons apply With 50 ohm source and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
OS-310 8219 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$1 21 
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MODEL 05-324 
FLATPACK FOUR-WAY 
POWER DIVIDER 25-1000 MHz 

0.5 dB Typical Midband Insertion Loss 
38 dB Typical Midband Isolation 
1.2: 1 Typical Midband VSWR 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 
Isolation 
Amplitude Balance 
Phase Balance 

VSWR (All Ports) 
In 
Out 

25-500 MHz 
25-1000 MHz 
25-1000 MHz 
25-1000 MHz 
25-500 MHz 
500-1000 MHz 

Operating Characteristics 

25-1000 MHz 
0.75 dB Max 

1.0 dB Max 
20 dB Min 

0.25 dB Max 

1.3:1 Max 
1.4:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1.0 Watt Max 
0.05 Watt Max 

Package Type Flatpack (FP-5) 
(See page 475 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration IN; P4 
Outputs; P8, P1 0 , P12 & P1 4 

All other pins and case are ground . 
• All specifications apply with 50 ohm source and load Impedance 

Ordering Information 

Model No. Part No. Connectors 
OS-324 9189 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$214 

Typical Performance 
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MODEL DS-409-4 

Broad Frequency Range 
Low Loss - Typically 1.0 dB 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 

Isolation 

Amplitude Balance 

Phase Balance 

VSWR (All Ports) 

10-30 MHz 
30-100 MHz 
100-1000 MHz 
1000-2000 MHz 
10-30 MHz 
30-100 MHz 
100-1000 MHz 
1000-2000 MHz 
10-30 MHz 
30-100 MHz 
100-1000 MHz 
1000-2000 MHz 
10-30 MHz 
30-100 MHz 
100-1000 MHz 
1000-2000 MHz 
10-30 MHz 
30-100 MHz 
100-1000 MHz 
1000-2000 MHz 

Operating Characteristics 

10-2000 MHz 
0.6 dB Max 
0.6 dB Max 

1.25 dB Max 
1.5 dB Max 

15 dB Min 
20 dB Min 
25 dB Min 
20 dB Min 

0.25 dB Max 
0.25 dB Max 

0.5 dB Max 
1.0 dB Max 

2.5° Max 
2.5° Max 
5.0° Max 

10.0° Max 
2.0:1 Max 
1.5:1 Max 
1.5:1 Max 

1.75:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

5.0 Watts Max 
0.5 Watt Max 

Package Type Connectorized (C-17) 
(See page 483 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
-All specifications apply With 50 ohm source and load Impedance. 

Ordering Information 

Model No. 
DS-409-4 
DS-409-4 

Delivery IS from stock. 

Part No. 
8841 
8844 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$189 
194 

Typical Performance 
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MODEL DS-4-4 BROADBAND FOUR-WAY 
POWER DIVIDER 2-2000 MHz 

3 Decade Frequency Range 
Low Loss - 1 dB Maximum to 1000 MHz 
High Isolation - 25 dB Midband Minimum 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss 
(Less coupling) 

Isolation 

Amplitude Balance 

Phase Balance 

VSWR (All Ports) 

2-30 MHz 
30-400 MHz 
400-1000 MHz 
1000-2000 MHz 
2-30 MHz 
30-400 MHz 
400-1000 MHz 
1000-2000 MHz 
2-30 MHz 
30-400 MHz 
400-1000 MHz 
1000-2000 MHz 
2-30 MHz 
30-400 MHz 
400-1000 MHz 
1000-2000 MHz 
2-30 MHz 
30-400 MHz 
400-1000 MHz 
1000-2000 MHz 

Operating Characteristics 

2-2000 MHz 
0.75 dB Max 

0.5 dB Max 
1.0 dB Max 
2.0 dB Max 
15dBMin 
30 dB Min 
25 dB Min 
20 dB Min 

0.6 dB Max 
1.0 dB Max 
1.0 dB Max 
1.0 dB Max 

10 ° Max 
5 ° Max 
5 ° Max 
5 ° Max 

2.0:1 Max 
1.3:1 Max 
1.3:1 Max 
1,9:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

1.0 Watt Max 
0.25 Watt Max 

Package Type Connectorized (C-1 7) 
(See page 483 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 
• All speclflcallons apply wllh 50 ohm source and load Impedance. 

This product contains elements prolecled by United States Palent Number 3,325,587. 

Ordering Information 

Model No. 
DS-4-4 
DS-4-4 

Delivery IS from stock. 

Part No. 
8083 
8084 

Connectors 
N 

SMA 

Unit Price 
(5-9 Units) 

$257 
257 

Typical Performance 
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MODEL 4H-50-4 FOUR-WAY POWER DIVIDER 
2-50 MHz 

Low Loss - 0.5 dB Max 
Low VSWR - 1.1:1 Max 
High Isolation - 40 dB Typical 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 2-50 MHz 
Insertion Loss (Less coupling) 0 .5 dB Max 
Isolation 30dB Min 
:::A,-"m:J:.p::..:lit,=ud.::.:e~Ba=l=anc:.::c:.=:e _ _ _______ ---,0::..::.2,=-d==-=B:--:M.:..:.:a=x Typical Performance 
Phase Balance 2 .0 0 Max 
VSWR 1.1:1 Max 

Operati ng Characteristics 
Impedance 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

50 Ohms Nominal 

1.0 Watt Max 
0 .12 Watt Max 

Package Type Connectorized (C-14) 
(See page 482 for physical d imensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All specifications apply with 50 ohm source and load impedance. 

Ordering Information 

Model No. 
4H-50-4 
4H-50-4 

Delivery is from stock. 

Part No. 
9801 
9804 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$108 
113 
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For Technical Information, Call (617) 273-3333 For Ordering Information, Call (61 7) 273-3333 
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MODEL OS-309 EIGHT-WAY POWER DIVIDER 
2-500 MHz 

Low Loss - Typically 1 dB 
High Isolation - Typically 30 dB 
Low VSWR - Typically 1.3: 1 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Insertion Loss (Less coupling) 
Isolation 2-100 MHz 

100-500 MHz 
Amplitude Balance 2-100 MHz 

100-500 MHz 
Phase Balance 2-100 MHz 

100-500 MHz 
VSWR (All Ports) 2-5 MHz 

5-500 MHz 

Operating Characteristics 

2·500 MHz 
1.2dB Max 
30 dB Min 
25 dB Min 

0.15dBMax 
0.25 dB Max 

2.0 0 Max 
3.5 0 Max 
1.6:1 Max 

1.35:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

2.0 Watts Max 
0.25 Watt Max 

Package Type Connectorized (C-18) 
(See page 483 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All specifications apply With 50 ohm source and load Impedance 

Ordering Information 

Model No. 
OS-309 
OS-309 

Delivery IS from stock 

Part No. 
8251 
8254 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$248 
261 

Typical Performance 
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MODEL 05-808-4 BROADBAND EIGHT-WAY 
POWER DIVIDER 20-2000 MHz 

Two-Decade Frequency Range 
High Isolation - 20 dB Min 
Typical Midband VSWR 1.2:1 

Guaranteed Specifications * 
(From - 55°C to + 85 °C) 

Frequency Range 
Insertion Loss 
(Less coupling) 

Isolation 
Amplitude Balance 

Phase Balance 

VSWR (All Ports) 

20-600 MHz 
600-1000 MHz 
1000-2000 MHz 

20-600 MHz 
600-1000 MHz 
1000-2000 MHz 
20-600 MHz 
600-1000 MHz 
1000-2000 MHz 
20-60 MHz 
60-600 MHz 
600-1000 MHz 
1000-2000 MHz 

Operating Characteristics 

20-2000 MHz 
1.0 dB Max 
1.3 dB Max 
3.0 dB Max 

20dB Min 
0.6 dB Max 
0.6 dB Max 
1.2 dB Max 

5° Max 
5° Max 

15° Max 
1.7:1 Max 
1.4:1 Max 
2.0:1 Max 
2.0:1 Max 

Impedance 50 Ohms Nominal 
Maximum Power Rating 
or Input Power 
Internal Load Dissipation 

5.0 Watts Max 
0.5 Watt Max 

Package Type Connectorized (C-18) 
(See page 483 for physical dimensions.) 

Typical Performance 
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requirements of Table 1A, page 496 of the Adams-Russell catalog. 20 

• All specifications apply with 50 ohm source and load Impedance. 
This product contains elements protected by United States Patent Number 3,325,587. 

Ordering Information 

Model No. 
OS-808-4 
OS-808-4 

Delivery IS from stock. 

Part No. 
8451 
8454 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$360 
374 
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DIRECTIONAL COUPLER SELECTION GUIDE 
MAIN LINE 

FREQUENCY COUPLING LOSS DIRECTIVITY POWER 
RANGE (dB) (dB) (dB) VSWR RATING 

NOM TYP TYP TYP 

20 40 1.06:1 
80 OM ao 1.05:1 
12 0.15 SO 1.15:1 • ... • 1. fI:1 
20 0.30 35 1.15:1 
11 0.8 30 1.2:1 FP-2 435 
11 0.8 30 1.2:1 SF-1 436 
11 0.8 30 1.3:1 TO-8-2 435 
ao u I 1 1 ., 

'" ., .. 
20 (t.S SO 

DCG-10-4 30-1000 10 1.1 30 C-7 442 
CH-143 500-2000 21 0.25 20 FP-1 441 

'CASE STYLE: C = CONNECTORIZED; FP = FLATPACK; TO-8 = TO-8 PLUG-IN; SF = SURFACE MOUNT 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
BOLD = NEW PRODUCT 
' DENOTES SURFACE MOUNT PRODUCT 

DIRECTIONAL COUPLERS 
INTRODUCTION 
Directional Couplers as described in this article are 
actually a particular form of 180 0 hybrid. While a 
180 0 hybrid splits an input into two equal ampli
tude outputs, a directional coupler normally splits 
into two unequal amplitude outputs. This termi
nology "directional coupler" and "180 0 hybrid" is 
based on convention, however, the 180 0 hybrid 
could be thought of as a 3 dB directional coupler. 
Despite these similarities, the parameters used to 
describe signal flow in directional couplers and the 
application, in actual use, is sufficiently different 
to warrant separate considerations. 

FUNCTIONAL DESCRIPTION 
A directional coupler is ideally a lossless reciprocal 
four-port device which normally provides two un
equal amplitude outputs when a signal is fed to one 
of its inputs. Depending upon which port is fed, the 
outputs may be in-phase or 180 0 out-of-phase. 
Directional couplers are usually described by in
dicating the coupling ratio to the low signal level 
output. Thus a 20 dB directional coupler will pro
vide a "coupled path" output which is 20 dB below 
the input, while the "main line" or through path has 
very little loss (.04 dB theoretically). 

At this point it is useful to consider the termi
nology and functional diagram normally used for 
directional couplers. First, for comparison, con
sider the diagram used for 180 0 hybrids. Figure 1 
shows a four-port 180 0 hybrid. 

This diagram can be utilized for analyzing the 
function of a directional coupler by simply noting 
which paths are coupled or high loss paths and 
which paths are main line or low loss paths. 
However, a different form of diagram is often used 
to denote graphically this information. 

In Figure 2, path C to A is the mainline or low loss 
path while C to B is the coupled path. For a signal 
fed to Port A, Port D is the coupled output, but the 
signal undergoes a 180 0 phase shift. Ports C, D 
and A, B are isolated pairs. The phase shift of 
paths C to A and B to D is 0 0 although this is not 

Figure 1. General Diagram for 1800 Hybrid 
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usually noted on the conventional diagram. If we 
compare Figure 2 with Figure 1, we see that the 
relative phase for all possible paths between 
similar ports is the same and the same pairs of 
ports are isolated. Figure 2 does, however, clearly 
indicate the main line and coupled paths. 

c 0--------------0 A 

Figure 2. Directional Coupler Functional Diagram 

It was earlier mentioned that a directional coupler 
is ideally a lossless device. Once again, as was the 
case with 180 0 and 90 0 hybrids, this approxima
tion is a reasonable one to make when describing 
the function of the actual device. If we assume a 
lossless condition, then the signal splitting losses 
are easily determined knowing only the coupling 
ratio. Using the equations below, a calculation of 
the losses can be easily performed for any given 
coupling ratio, with Table 1 providing the power 
splitting losses for several common coupling 
ratios. 

C li R . (dB) 101 POUT (coupled path) oup ng atlO = og P 

Main line loss = 10 log 

Table 1 

TN 

POUT (Main Line) 
PlN 

Coupled Path Coupled Path Main Line Main Line 
Coupling Ratio Output (dB) Power Ratio Power Ratio Loss 

3 dB -3 dB 0.50 P'N 0.50 P'N 3.0 dB 
6 dB -6 dB 0.25 Pm 0.75 P'N 1.25 dB 

10 dB -10 dB 0.10 P'N 0.90 Pm 0.46 dB 
20 dB -20 dB 0.01 P'N 0.99 P'N 0.04 dB 
30 dB -30 dB 0.001 P'N 0.999 P'N 0.004 dB 

A "Directional Coupler" has the ability to separate 
and sample signal components based on the direc
tion of signal flow. Refering to Figure 3, the 
diagram shows a 20 dB directional coupler with a 
signal source at Port A. Ports B and D are ter
minated in Zo while Port C is terminated in an 
unknown impedance, Zc. As we observed in Table 
1, a 20 dB directional coupler splits a signal into 
two unequal components with the coupled output 
attenuated by 20 dB and the main line output at
tenuated by 0.04 dB theoretically. Thus the inci-
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dent signal at Port A, VIN, is split into two 
components, VIN -20 dB which is delivered to the 
Zo load at Port D and VIN -0.04 dB which appears 
at the unknown load Zc at Port C. If Zc is any value 
other than Zo part of the incident signal is reflected 
and appears back at Port C as V REFL. The magni
tude of the return loss of Zc can be determined 
knowing either Zc or Pc (the reflection coefficient) 
as follows: 

P _ Zc - Zo 
c - Zc + Zo 

1 
Return loss of Zc = 20 log TPJ 

= 20 log I~; ~ ~: I 
V REFL = V/N - 0.04 dB - Return Loss of Zc 

= VIN - 0.04 dB - 20 log I~; ~ ~: I 
The signal V REFL, which enters Port C, is in turn 
split with (V REFL - 20 dB) appearing at the Zo ter
mination on Port B and (V REFL - 0.04 dB) being 
dissipated in the source impedance, Zo at Port A. If 
we compare signal levels at Ports D and B, we find 
the following: 

VD = VIN - 20 dB 
VB = V REFL - 20 dB 

= VIN - 20.04 dB -
Return Loss of Zc 

Thus we find that a comparison of signal levels at 
Ports B and D gives us a direct measure of the 
return loss or complex impedance of Zc. In fact, the 
signal levels are offset only by the return loss and 
the small main line loss. 

Zc 

-o VIN 
f - 20 dB 

'-------, \180· 

A 

-20 dB 

- VIN - 0.04 dB - VIN 
-- - VREFL -- .... VREFL 

- 0.04 dB 

Figure 3. Incident and Reflected Signal Flow 
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We can also see that if Zc = Zo the return loss of Zc 
becomes infinite and no signal will reach Port B. 
This, of course, should follow from the considera
tion that Ports A and B and C and D are isolated 
when the directional coupler is terminated in Zo im
pedance loads. Practical directional couplers have 
finite isolation and this introduces an error in the 
comparative levels at Ports B and D. 

Directional couplers are often used for measure
ments where an unknown mismatch is expected at 
one port as was illustrated in Figure 3. The direc
tivity of the coupler is a limiting parameter in the 
ability to accurately measure the return loss of this 
unknown_ 

As an example, consider the coupler shown in 
Figure 3. We will assume the following 
parameters: 

Isolation, A to B = 40 dB 
Coupling, A to D or C to B = 20 dB 

Therefore: 
Directivity, A to B = 40 dB - 20 dB = 20 dB 

If we connect an unknown impedance which has an 
actual return loss of 20 dB, we observe that two 
equal amplitude signal components are present at 
Port B, the first, V/NTt due to internal mismatches 
and unbalance in the coupler as measured by the 
directivity and the second, V EXTt due to reflection 
from the external unknown. For stated conditions: 

IVINTI=/VEXT/ 

Since the relative phase of the complex voltages 
V/NT and V EXT is unknown, the resultant voltage can 
vary over a wide range. Two extremes exist: in
phase and 180 0 out-of-phase. 

1. In-Phase 
V/NT = V EXT = V 
VRESULTANT = V/NT + V EXT 

Apparent Return Loss = 
Actual Return Loss - 6 dB 

2. 180 0 Out-Of-Phase 
V/NT = V EXT 

VRESULTANT = V/NT + (-VEXT) = 0 
Apparent Return Loss = 00 

The apparent return loss of the unknown can be 
seen to vary from 6 dB worse than the actual 
return loss to infinity or an apparent perfect 
match. As a rule-of-thumb the directivity of the 
coupler should be 20 dB greater than the return 
loss of the unknown load. This will keep directivity 
errors below 1 dB. 

PERFORMANCE PARAMETERS 
The parameters of frequency range, impedance and 
VSWR previously defined also apply to directional 
couplers (see pages 294 to 302). In addition, four 
new parameters are defined. 

Coupling 
This is the attenuation of a signal at the coupled 
port relative to the input signal level. 

Coupling Flatness 
This is the variation in coupling over the frequency 
range specified. 

Directivity 
This is the signal level at an isolated port relative 
to the signal level at a coupled port when the signal 
is injected at an input. (Example: The signal at B 
relative to D when A Port is fed). 

Main Line Loss 
This is the total insertion loss in the main line. 

CONCLUSION 
The directional coupler is a unique type of 180 0 

hybrid. It can be used effectively in systems to 
monitor power or match, branch signals, feedback 
power in amplifiers and for signal injection. The 
designer who understands the unique features of 
directional couplers will find many other applica
tions where a coupler's properties can solve dif
ficult system problems. 
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MODEL CD-920-4 20 dB BI·DIRECTIONAL COUPLER 
2-32 MHz 

Low Loss - 0.2 dB Max 
High Directivity - 35 dB Min 
Constant Coupling - Typically 
Within ± 0.15 dB 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 2-32 MHz 

20 ±0.15 dB Typical Performance Coupling 
(Input to Output) 
Coupling Flatness ± 0.15 dB Max 

-=.V-=S:...:.W!..!R-=---_ _ ____________ ~1_.:.:. 0~7...:...: 1:..._.:.:.:M=ax DIRECTIVITY 
50 

Directivity 35 dB Min 
(Both Directions) 

Main Line Loss 0.2 dB Max 

Operating Characteristics 
Input Power 
Package Type 

Environmental 

50 Watts Max 
Connectorized (C-8) 

(See page 481 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

• All specifications apply with 50 ohm scurce and load Impedance 
This product contains etements protected by United States Patent Number 3,426,298. 

iii 
:!!. 
>->-;: 
;::: 
C,) 

'" a: 
0 

a: 
;: 
en 
> 

40 

30 

20 
2 

VSWR 
1.15 

1.10 

~ 

~ 

~ 
~ 
~ 

5 10 32 50 75 100 
FREQUENCY (MHz) 

Functional Diagram 
~ r- l--" 

1.05 

B~ /,0 o '-----. -~, 
C O~-------------------------O A 

Ordering Information 

Model No. Part No. Connectors 
Unit Price 
(5-9 Units) 

CO-920-4 8141 BNC $104 
Delivery IS from stock 
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Adams !iRussell ANZAC 
80 Cambridge Street, Burlington, MA 01803 fax (61 7) 273-1921 COMPONENTS GROUP 

for Technica l Informat ion, Ca ll (617) 273-3333 for Orderi ng Informat ion, Call (617) 273-3333 
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MODEL CH-130-4 500 WATT 30 dB 
BI-DIRECTIONAL COUPLER 2-32 MHz 

High Power Handling Capability -
500 Watts 
Very Low Insertion Loss - 0.1 dB Max 
Low VSWR - 1.1:1 Max 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Coupling 
(Input to Output) 
Coupling Flatness 
VSWR (All Ports) 
Directivity 
(Both Directions) 
Main Line Loss 

Operating Characteristics 
Input Power 

2-32 MHz 

30 ±0.5 dB 

±0.25 dB Max 

1.1:1 Max 

25 dB Min 

0.1 dB Max 

500 Watts Max 
Package Type Connectorized (C-12) 

(See page 482 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

• All specifications apply with 50 ohm source and load impedance. 
This product contains elements protected by United States Patent Number 3,426,296. 

Functional Diagram 

CO~--------------------~OA 

Ordering Information 

Model No. Part No. Connectors 
CH-130-4 8113 N 

Delivery is from stock. 

Unit Price 
(5-9 Units) 

$280 

Typical Performance 
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MODEL CH-132 20 dB BI·DIRECTIONAL COUPLER 
1-1000 MHz 

Broad Frequency Range 
Constant Coupling - Within ± 0.5 dB Max 
VSWR - 1.3:1 Max 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Freguenc~ Range 
Coupling 
(In~ut to Out~ut} 
Coupling Flatness 10-500 MHz 

1-1000 MHz 

VSWR (All Ports) 10-500 MHz 
1-1000 MHz 

Directivity 10-500 MHz 
(Both Directions) 1-1000 MHz 

Main Line Loss" 10-500 MHz 
1-1000 MHz 

Operating Characteristics 
In~utPower 

1-1000 MHz 

20 ± 1.0 dB 

±0.25 dB Max 
±0.5 dB Max 

1.2:1 Max 
1.3:1 Max 

25 dB Min 
20 dB Min 

0.5 dB Max 
0.7 dB Max 

5.0 Watts Max 

Package Type Connectorized (C-8) 
(See page 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1 A, page 496 of the Adams-Russell catalog. 

• All speclflcahons apply wllh 50 ohm source and load Impedance 
Th is product conlains elements protected by United States Patent Number 3,426,298. 
" Includes tranSItional power split 

Functional Diagram 

C o------------------------~OA 

Ordering Information 

Model No. 
CH-132 
CH-132 
CH-132 

Delivery IS from stock 

Part No. 
8361 
8363 
8364 

Connectors 
BNC 

N 
SMA 

Unit Price 
(5-9 Units} 

$135 
140 
140 

Typical Performance 
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For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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MODELS 
CH-134/138 

11 dB DIRECTIONAL COUPLERS 
10-500 MHz 

Constant Coupling - Within ± 0.5 dB Max 
Available in Flatpack (CH-134) and 
T0-8 (CH-138) Packages 

Guaranteed Specifications * 
(From - 54°C to + 85°C) 

MbDEL CH-1 34 
Frequency Range 10-500 

Coupling 10.8 ±0.7 
(Input to Output) 
Coupling Flatness ±0.5 

VSWR (All Ports) 
10-500 MHz 1.8:1 
25-200 MHz 1.5:1 

Directivity 20 
(Both Directions) 
Main Line Loss** 1.6 

Operating Characteristics 
Input Power 

CH-138 
10-500 MHz 

10.8 ±1 .0dB 

±0.5 dB Max 

1.8:1 Max 
1.5:1 Max 

17 dB Min 

1.6 dB Max 

1.0WattMax 
Package Type CH-134 Flatpack (FP-2) 

CH-138 Pin (T0-8-2) 
(See pages 474 and 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration 
CH-134 

CH-138 

C; P1 , B; P4,A; P5, D; P8. 
Case and all other pins ground . 

A; P8, B; P2 ,C;P5 , D; P11 . 
All other pins are ground . 

• All specifications apply with 50 ohm source and load Impedance. 
This product contains elements protected by United States Patent Number 3,426,298 . 

··Includes theoretical power split. 

Functional Diagram 

B~ ~D o '-----. --------'~. 
c 0-------------0 A 

Ordering Information 

Model No. Part No. Connectors 
Unit Price 
(5-9 Units) 

CH-134 
CH-138 

Delivery IS from stock. 

8129 
8829 
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$49 
49 

Typical Performance 
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MODEL CHS-134 
I 

11 dB BI-DIRECTIONAL COUPLER 
10-500 MHz 

Surface Mount Package 
Low Loss 
High Directivity 
Fully Hermetic Package 

Guaranteed Specifications * 
(From -54°Cto + 85°C) 

Frequency Range 
Coupling 
(Input to Output) 

Coupling Flatness 
VSWR (All Ports) 

Directivity 
(Both Directions) 
Main Line Loss·· 

10-500 MHz 
25-200 MHz 

Operating Characteristics 
Input Power 

10-500 MHz 

10.8 ±0.7dB 

±0.5 dB Max 

1.8 :1 Max 
1.5:1 Max 

20 dB Min 

1.6 dB Max 

1.0WattMax 
Package Type Surface Mount (SF-1) 

(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration C; P1 , B; P2, A; P3, 0; P4. 
Case ground . 

- All specifications apply with 50 ohm source and load Impedance 
This product contains elements protected by United States Patent Number 3,426,298. 
--'nc'udes theoretical power spilt. 

Functional Diagram 

C O~-----------------------OA 

Ordering Information 

Modtft No_ Part No_ Connectors 
CHS-134 6169 Pin 

Delivery is from stock. , 

Unit Price 
(5-9 Units) 

$54 

Typical Performance 
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MODELS 
CH-135/139 

20 dB DIRECTIONAL COUPLERS 
10-500 MHz 

Constant Coupling - Within ± 0.5 dB Max 
30 dB Typical Midband Directivity 
Available in Flatpack (CH-135) and 
T0-8 (CH-139) Packages 

Guaranteed Specifications * 
(From - 54°C to + 85°C) 

MODEL CH-135 
Freguenc~ Range 10-500 

Coupling 20 .3 ±0.7 
{In~ut to Out~ut} 

Cou~ling Flatness ±OA 
VSWR {All Ports} 1.3:1 

Directivity 20 
{Both Directions} 
Main Line Loss** 0.5 

Operating Characteristics 
In~utPower 

CH-139 
10-500 MHz 

20 .0 ± 1.0 dB 

±0.5 dB Max 

1.3:1 Max 

17 dB Min 

0.6 dB Max 

3.0 Watts Max 

Package Type CH-135 Flatpack (FP-2) 
CH-139 Pin (TO-8-2) 

(See pages 474 and 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration 
CH-135 

CH-139 

C; P1 , B; P4,A; P5, D; P8. 
Case and all other pins ground. 

A; P8, B; P2,C;P5, D; P11 . 
All other pins are ground . 

• All specifications apply with 50 ohm source and load Impedance. 
This product contains elements protected by United States Patent Number 3,426 ,298. 

" Includes theoretical power split. 

Functional Diagram 
B~ ~D 

0-----' - 0° 
C O------------------------~OA 

Ordering Information 

Model No. Part No. Connectors 
Unit Price 
{5-9 Units} 

CH-135 
CH-139 

Delivery IS from stock. 

8349 
8839 

Pin 
Pin 

$49 
49 

Typical Performance 

0.6 

iii 0.4 
~ 

~ 
..J 0.2 

0.0 

MAIN LINE LOSS 

--iL"': 

10 20 50 100 200 300 400 500 

50 

iii 
~ 

> 40 
to 
:;; 
i= 
u 30 w 
a: 
0 

20.75 

iii 
~20.50 
(!) 
2 
:::; 
Q. 

5 20.25 
u 

20.00 

FREQUENCY (MHz) 

DIRECTIVITY 

20 50 100 200 300 400 500 
FREQUENCY (MHz) 

COUPLING 

--f--

10 20 50 100 200 300 400 500 

1.3 :1 

1.2: 1 
a: 
~ 
> 

1.1:1 

1.0:1 

VSWR 

- ~ 

10 20 

FREQUENCY (MHz) 

V -........... -
50 100 200 300 400 500 
FREQUENCY (MHz) 

ANZAC !\take the Connection ... Adams!iRussell 
80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 

437 



MODELS 
CH-136/137 

LOW COST DIRECTIONAL 
COUPLERS 0.5-400 MHz 

11.5 dB (CH-136) , 19.5 dB (CH-137) 
Low Cost 
Convenient Plug-In Mounting 

Guaranteed Specifications '" 
(From - 55°C to + 85°C) 

MODEL CH-136 

Frequency Range 0.5-400 

Coupling 
(Input to Output) 

0.5-200 MHz 11 .5±0.5 
200-400 MHz 12 ± 1.0 

VSWR (All Ports) 
5-200 MHz 1.3:1 
0.5-400 MHz 1.5:1 

Directivity 
(Both Directions) 

0.5-50 MHz 30 
50-200 MHz 20 
200-400 MHz 15 

Main Line Loss · • 
0.5-50 MHz 1 .1 
50-200 MHz 0.8 
200-400 MHz 1.1 

Operating Characteristics 

CH-1 37 

0.5-400 MHz 

19.5 ±0.5 dB 
20 ± 1.0 dB 

1.2:1 Max 
1.5:1 Max 

30 dB Min 
20 dB Min 
15 dB Min 

0.5 dB Max 
0.4 dB Max 
0.6 dB Max 

Input Power 1 3.0 Watts Max 
Package Type CH-136 Relay Header (RH-1) 

CH-137 Relay Header (RH-1) 
(See page 472 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A. page 496 of the Adams-Russell catalog. 

• All specllicahons apply with 50 ohm source and load Impedance 

"Includes theoretical power SPit 

Functional Diagram & Pin Configuration 
MAIN LINE 

4 0 :-- .-.;0 1 

COUPLED ARJ -- -isOLATED - - ~OUPLED ARM 
0° ..- -...... 1800 - --__ - MAIN LINE -- ....... 
60 03 

P2. P5. P7 & P8 GROUND 

Ordering Information 

Model No. 
CH-136 
CH-137 

Delivery IS from stock 

Part No. 
8579 
8589 

Connectors 
Pin 
Pin 

Unit Price 
(5-9 Units) 

$22 
22 

Typical Performance 
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MODEL 
CHS-137 

SURFACE MOUNT 20 dB 
DIRECTIONAL COUPLER 0.5-400 MHz 

Fully Hermetic Package 

Guaranteed Specifications* 
(From -55°C to +85°C) 
Frequency Range 
Coupling 
(Input to Output) 

0.5-200 MHz 
200-400 MHz 

VSWR (All Ports) 
5-200 MHz 
0.5-400 MHz 

Directivity 
(Both Directions) 

0.5-50 MHz 
50-200 MHz 
200-400 MHz 

Main Line Loss·· 
0.5-50 MHz 
50-200 MHz 
200-400 MHz 

Operating Characteristics 
Input Power 

0.5-400 MHz 

19.5 ±0.5 dB 
20 ±1.0 dB 

1.2:1 Max 
1.5:1 Max 

30 dB Min 
20 dB Min 
15 dB Min 

0.5 dB Max 
0.4 dB Max 
0.7 dB Max 

3.0 Watts Max 

Package Type Surface Mount (SF-1) 
(See page 490 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration C; P1 , B; P2 A; P3, 0 ; P4 

'All specifications apply with 50 ohm source and load Impedance 
"Includes theoretical power split 

Functional Diagram 

c 0-----------------------0 A 

Ordering Information 

Model No, Connectors 
CHS-137 PIN 
Delivery IS from stock 

Unit Price 
(5-9 Units) 

$54 

Typical Performance 
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MODEL CH-140 20 dB DIRECTIONAL COUPLER 
5-1000 MHz 

Broadband Flat Coupling 
0.3 dB Typical Insertion Loss 
30 dB Typical Directivity 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 

Coupling 
(Input to Output) 
Coupling Flatness 
VSWR (All Ports) 
Directivity 
(Both Directions) 

Main Line Loss·· 

5-800 MHz 
800-1000 MHz 

Operating Characteristics 
Input Power 
Internal Power 
Dissipation 

5-1000 MHz 

19.75 ± 1 d B 

+ 0.5 dB 

1.35:1 Max 

20 d B Min 
17 d B Min 

0.75 d B Max 

3.0 Watts Max 

0.25 Watts 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration C; P1, A; P5, D; P8. 
Case and all other pins ground . 

• All specllicallons apply Wllh 50 ohm source and load Impedance 
This product contains elements protected by United States Patent Number 3,426,298. 

··Inc ludes theorelical power spht. 

Functional Diagram 

c 0------------0 A 

Ordering Information 

Model No. Part No. Connectors 
CH-140 6759 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$60 

Typical Performance 
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MODEL 
CH-143 

20 dB DIRECTIONAL COUPLERS 
I 500-2000 MHz 

Constant Coupling - Within ±0.75 dB Typical 
20 dB Typical Midband Directivity 
Available in Flatpack 
Low Loss - 0.25 dB Typical 

Guaranteed Specifications* 
(From - 54°C to +85°C) 
Frequency Range 500-2000 MHz 

Coupling 
(Input to Output) 22 dB ±1 dB 

Coupling Flatness ± 1.0 dB (Max) 

VSWR (All Ports) 1.6:1 Max 

Directivity 16 dB (Min) 

Main Line Loss·· 0.5 dB (Max) 

Operating Characteristics 
Input Power 2.0 Watts Max 

Package Type Flatpack (FP-1) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the envi ronmental requi rements 
of Table 1A, page 496 of the Adams-Russell Catalog . 

Pin Configuration 
A; P4, B; P1 , C; P3 

Case and all other pins ground . 

'AII specificalions apply wilh 50 ohm source and load impedance. 

"Includes theoretical power split. 

Functional Diagram 

~r------~, 
BO--------------------------~OA 

Ordering Information 

Model No. Connectors 
CHS-143 PI N 
Delivery is from stock. 

Unit Price 
(5-9 Units) 

$75 

Typical Performance 

iii' 
:E
I/) 
I/) 

9 :fHlll l11 
0.0 

500 1250 2000 

FREQUENCY (MHz) 

FREQUENCY (MHz) 

~Ef] IIII IJ 
500 2000 

FREQUENCY (MHz) 

1.6 VSWR 

2000 
FREQUENCY (MHz) 

ANZAC ___ ---'Make the Connection ... Adams !iRussell 
COMPONENTS GROUP 80 Cambridge Street, 8urlington, MA 01803 Fax (617) 273-1921 

For T~ (' hni(dl Information, Call (61 7) 273-3333 For Ordering Information, Call (61 7) 273-3333 

441 



MODEL DCG-10-4 
11 dB DIRECTIONAL COUPLER 
30-1000 MHz 

Wide Frequency Range 
Constant Coupling - Within ± 0.5 dB 

Guaranteed Specifications * 
(From - SSOC to + OSOC) 

Frequency Range 

Coupling 
(Input to Output) 
Coupling Flatness 
VSWR (All Ports) 

Directivity 
(Both Directions) 
Main Line Loss 
(Including Theoretical 
0.46 dB Power Split) 

Operating Characteristics 
Input Power 

30-1 000 MHz 

11.25 ±0.5dB 

±0.5 dB Max 

1.35:1 Max 

20 d B Min 

1.5 dB Max 

5.0 Watts Max 

Package Type Connectorized (C-?) 
(See page 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

• All specifications apply Wllh 50 ohm source and load Impedance. 
This product contains elements protected by United States Patent Number 3 ,426 ,298. 

"Includes Iheoretlcal power spht 

Functional Diagram 

c O~-------------O A 

Ordering Information 

Model No. 
DCG-10-4 
DCG-1 0-4 

Delivery IS from stock. 

Part No. 
8151 
8154 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$131 
135 

Typical Performance 
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IMPEDANCE TRANSFORMER SELECTION GUIDE 
INSERTION 

FREQUENCY IMPEDANCE· LOSS POWER 
MODEL RANGE PRIMARY SECONDARY (dB) VSWR RATING CASE·· PAGE 
NO. (MHz) (Ohms) (Ohms) TYP TYP (W) STYLE NO. 

TRANSFORMERS 
TP-75 2-200 50 76 1.1:1 1,0 

UNBAL UN8AL 

TP .. 104 0;.,..., 
~ It 

TP-102 1-500 50 200 0.6 1.2:1 FP-1 447 
UNBAL UNBAL 

TP-103 0.5-1000 50 200 0.4 1.1 :1 3 FP-1 448 
UNBAL BAL 

TP-106 0.$.\000 

TP·108 -.11ft 

TP-101 0.5-1500 50 50 0.4 1.1: 1 3 FP-1 tu6 
UNBAL BAL 

TPX-75-4 10-1500 50 75 0.25 1.1 :1 2 C-5 41)3 
UNBAL UNBAL 

'IMPEDANCE: BAL = BALANCED; UNBAL = UNBALANCED 
'·CASE STYLE: C = CONNECTORIZED; FP = FLATPACK 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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MODEL TP-l0l RF PULSE TRANSFORMER 
500 kHz-l.S GHz 

50 Ohms Unbalanced/50 Ohms Balanced 
Fast Rise Time - 0.18 nS 
Low Insertion Loss - 0.4 dB Typ 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
(1 dB Bandwidth) 

500kHz-1 .5GHz 

Impedance 
Input 
Output 

50 Ohms Unbalanced 
50 Ohms Balanced 

Insertion Loss 
VSWR 

10-50 MHz 
1 MHz-1 GHz 
750 kHz-1 .5 GHz 

Operating Characteristics 
Input Power 

Rise Time (10-90%) 
Droop (10%) 

750 kHz-1 MHz 
1 MHz-5 MHz 
5 MHz-1.5 GHz 

0.5 dB Max 
1.4:1 Max 
1.6:1 Max 

1.0 Watt Max 
1 .5 Watts Max 
3.0 Watts Max 

0.18nSTyp 
300nSTyp 

Package Type Flatpack (FP-1) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1A. page 496 of the Adams-Russell catalog. 

Schematic 
PIN CONFIGURATION: 

500HM 
UNBALANCED 

500HM 
BALANCED 

PINS 1.3.5 ARE GROUNDED TO CASE 

Ordering Information 

Model No. Part No. Connectors 
TP-101 9959 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$29 

Typical Performance 
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MODEL TP-102 RF PULSE TRANSFORMER 
1-500 MHz 

50 Ohms Unbalancedl 
200 Ohms Unbalanced 
Fast Rise Time - 0.35 nS 
Low Insertion Loss - 0.75 dB Typ 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
(1 dB Bandwidth) 

1-500 MHz 

Impedance 
Input 
Output 

50 Ohms Unbalanced 
200 Ohms Unbalanced 

Insertion Loss 
VSWR 

10-50 MHz 
5-250 MHz 
2-500 MHz 
1-2 MHz 

0.75 dB Max 
1,3:1 Max 
1,6:1 Max 
2,0:1 Max 

Operating Characteristics 
Input Power 1-5 MHz 0,5 Watt Max 

5 MHz-1 GHz 1,0 Watt Max 
Rise Time (10-90%) 0,35nSTyp 
Droop (10%) 
Package Type 

Environmental 

150nSTyp 
Flatpack (FP-1) 

(See page 474 for physical dimensions,) 

These units are designed to meet the environmental and screening 
requ irements of Table 1A. page 496 of the Adams-Russell catalog, 

Schematic 
PIN CONFIGURATION: 

200 OHM 
UNBA LANCED 

PI NS 1,3,4,6,ARE GROUNDED TO CASE 

Ordering Information 

Model No. Part No. Connectors 
TP-102 9969 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$24 

Typical Performance 
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MODEL TP-103 RFPULSETRANSFORMER 
500 kHz-1 GHz 

50 Ohms Unbalancedl 
200 Ohms Balanced 
Fast Rise Time - 0.18 nS 
Low Insertion Loss - 0.4 dB Typ 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
(1 dB Bandwidth) 

500 kHz-1 GHz 

Impedance 
Input 
Output 

50 Ohms Unbalanced 
200 Ohms Balanced 

Insertion Loss 
VSWR 

10-50 MHz 
2-500 MHz 
500 kHz-1 GHz 

Operating Characteristics 
Input Power 

Rise Time (10-90%) 
Droop (10%) 

500 kHz-1 MHz 
1 MHz-5 MHz 
5 MHz-1 GHz 

0.6 dB Max 
1.4:1 Max 
2.0:1 Max 

1.0 Watt Max 
1.5 Watts Max 
3.0 Watts Max 

0.18 nSTyp 
160nSTyp 

Package Type Flatpack (FP-1) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Schematic 
PIN CONFIGURATION: 

SOOHM 
UNBALANCED 

2 v--~A.J""1,. 200 OHM 
BA LANCED 

PINS 1,3,5 ARE GROUNOED TO CASE 

Ordering Information 

Model No. Part No. Connectors 
TP-1 03 9979 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$31 

~ j 
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TP-l03 

Typical Performance 
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MODEL TP-104 RF PULSE TRANSFORMER 
750 kHz-400 MHz 

50 Ohms Unbalanced! 
200 Ohms Balanced 
Low Insertion Loss - 0.4 dB Typ 
DC Isolation - Input to Output 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
(1 dB Bandwidth) 

750 kHz-400 MHz 

Impedance 
Input 
Output 

Insertion Loss 
VSWR 

10-50 MHz 
5-200 MHz 

50 Ohms Unbalanced 
200 Ohms Balanced 

0.55 dB Max 

750 kHz-400 MHz 
1.3:1 Max 
2.0:1 Max 

Operating Characteristics 
Input Power 750 kHz-4 MHz 0.4 Watts Max 

4-400 MHz 1.0 Watts Max 
Rise Time (10-90%) 0.55nSTyp 
Droop (10%) 130 nS Typ 
Package Type Flatpack (FP-1) 

(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Schematic 
PIN CONFIGURATION: 

2 E6

t 50 OHM 5" 200 OHM """"'~""':Ji ""'"""'" ~ 4~ 
PINS 1 & 3 ARE GROUNDED TO CASE 

• -PIN 5 TO BE EXTERNAll Y GROUNDED 

Ordering Information 

Model No. Part No. Connectors 
TP-104 9989 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$31 

Typical Performance 
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MODEL TP-l05 RF PULSE TRANSFORMER 
500 kHz-l GHz 

50 Ohms Unbalancedl 
12.5 Ohms Unbalanced 
Low VSWR - 1.1: 1 Typ 
Low Insertion Loss - 0.4 dB Typ 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
(1 dB Bandwidth) 

500kHz·1 GHz 

Impedance 
Input 
Output 

50 Ohms Unbalanced 
12.5 Ohms Unbalanced 

Insertion Loss 500 kHz-1 GHz 0.50 dB Max 

VSWR 1-500 MHz 
500 kHz-1 GHz 

Operating Characteristics 
Input Power 

Rise Time (10-90%) 
Droop (10%) 

500 kHz-1 MHz 
1 MHz-5 MHz 
5 MHz-1 GHz 

1.4:1 Max 
1.6:1 Max 

0.375 Watts Max 
0.75 Watts Max 

1.5 Watts Max 
0.3 nSTyp 

350nSTyp 

Package Type Flatpack (FP-1) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A. page 496 of the Adams-Russell catalog. 

Schematic 
PIN CONFIGURATION: 

PIN 20---", 
50 OHM 

UNBALANCED ~AAJ"" 

~ - -- -

PIN 5 

PINS 1.3.4.6 ARE GROUNDED TO CASE 

Ordering Information 

Model No. Part No. Connectors 
TP-105 9949 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$31 

Typical Performance 
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MODEL TP-108 RF TRANSFORMER 
350-1125 MHz 

50 Ohms Unbalanced to Dual 100 Ohms 
Unbalanced or 200 Ohms Balanced 
Low I nsertion Loss 
Accessible Center Tap for DC Bias 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
(1 dB Bandwidth) 

350-1125 MHz 

Impedance 
Input 
Output 

Insertion Loss 
VSWR 

500-1000 MHz 
500-1000 MHz 
350-1125 MHz 

50 Ohms Unbalanced 
200 Ohms Balanced 

1.0 dB Max 
1.5:1 Max 
2.5:1 Max 

Operating Characteristics 
Input Power 
Package Type 

Environmental 

350-1125 MHz 3.0 Watts Max 
Flatpack (FP-1) 

(See page 474 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Schematic 
PIN CONFIGURATION: 

50 OHM 
UNBALANCED 6 100 OHM t 

UNBALANCED 
200 OHM 

BALANCED 
100 OHM , 

"""".AJo,J~"-l 4 UNBALANCED ~ 

PINS 1,3 ARE GROUNDED TO CASE 
PIN 5 IS TO BE EXTERNAll Y BIASED OR GROUNDED 

Ordering Information 

Model No. Part No. Connectors 
TP-108 8099 Pin 

Delivery is from stock 

Unit Price 
(5-9 Units) 

$36 

Typical Performance 
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MODEL 
TP-75 

50/75 OHM TRANSFORMER 
2-200 MHz 

Low Insertion Loss 
Low VSWR 

Guaranteed Specifications· 
(From -55°C to +85°C) 
Frequency Range 
Impedance 

Input 
Output 

Insertion loss 
2-200 MHz 

VSWR 
2-100 MHz 
100-200 MHz 

Operating Characteristics 
Input Power 

2 - 200 MHz 

50 Ohms 
75 Ohms 

0.25 dB Max 

1.35:1 Max 
1.35 :1 Max 

10 W Max 

Package Type TP-75 Connectorized (C-1) 
(See page 480 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental requi rements 
of Table 1A, page 496 of the Adams-Russell catalog . 

Ordering Information 

Model No. 
TP-75 
TP-75 
TP-75 
Delivery IS from stock. 

Part No. 
9321 
9323 
9324 

Connectors 
BNC 

N 
SMA 

Unit Price 
(5-9 Units) 

$63 
68 
68 

Typical Performance 
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MODEL 
TPX-75-4 

50/75 OHM TRANSFORMER 
10-1500 MHz 

Low Insertion Loss 
Low VSWR 

Guaranteed Specifications* 
(From - 55°C to +85°C) 
Frequency Range 
Impedance 

Input 
Output 

Insertion Loss 
50-500 MHz 
10-1500 MHz 

VSWR 
10-1500 MHz 

Operating Characteristics 
Input Power 

10 -1500 MHz 

50 Ohms 
75 Ohms 

0.3 dB Max 
0.75 dB Max 

1.35:1 Max 

2 Watts Max 

Package Type TPX-75-4 Connectorized (C-5) 
(See page 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental requirements 
of Table 1A, page 496 of the Adams-Russell catalog . 

Ordering Information 

Model No. Part No. Connectors 
TPX-75-4 8463 N 
Delivery is from stock. 

Unit Price 
(5-9 Units) 

$104 

Typical Performance 

WfiiTifftm ~ 0.83 ,0 250 500 1000 1250 ,_ 

FREQUENCY (MHz) 

VSWR 

ii¥tfHII HM 
10 250 500 1000 1250 1500 

FREQUENCY (MHz) 

Schematic 

ANZAC ___ ----Jl\4ake the Connection ... Adams !.iRussell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 

For Tl'{'hnkal Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 

453 



•. ~. 
. . . -

454 

~ a''!! 
00-100 

anzac 
fM .. ,Q'l .. 4 

\N 0\,)1 ...... -



FREQUENCY GENERATION SELECTION GUIDE 

MODEL 
NO. 

FM-104 
D-5-4 
FM-106 

FREQUENCY 
INPUT OUTPUT 
(MHz) (MHz) 

75-1500 150-3000 
30-2100 60-4200 

2000-3000 4000-6000 

CONVERSION 
LOSS 
(dB) 
TYP 

10 
11 
10 

SPURIOUS 
F1 

(dB) 
TYP 

35 
35 
20 

REJECTION 
F3 

(dB) 
TYP 

35 
40 
35 

VSWR 
TYP 

1.7:1 
1.8:1 
2.0:1 

CASE' 
STYLE 

FP-3 
C-5 

FP-2 

PAGE 
NO. 

468 
465 
470 

DIELECTRIC RESONATOR OSCILLATORS 
OUTPUT PHASE SECOND 
POWER NOISE FREQUENCY HARMONIC 

MODEL FREQUENCY (dBm) (dBc/Hz@10KHz) STABILITY (dBc) CASE' PAGE 
NO. (GHz) MIN TYP (ppm/OC) TYP STYLE NO. 

; 00-100 a. +10 -125 6 -80 0-31 460 
DQr.110 4.0 +10 -t. 5 -10 C-29 481 [$.- 8.. +10 ... t. 5 -80 coo 482 
flOo130 12.0 +10 -100 5 -90 C-3O 483 . 
lCASE STYLE: C = CONNECTORIZED; FP = FLATPACK; RH = RELAY HEADER 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

DIELECTRIC RESONANT OSCILLATORS 
INTRODUCTION 

The Anzac Division of Adams-Russell has long been 
a supplier of frequency generation products through 
its doubler product line based on mixer technology 
and complete line of dielectric resonant oscillators. 
This article will focus on these oscillators to enhance 
the understanding of how they function and 
how best to use and specify the parameters of 
performance. 
Dielectric Resonant Oscillators (DRO's) are micro
wave oscillators that use the unique properties of 
high-Q dielectric material as a resonator to stabilize 
the frequency of the free running sources. The 
DRO's offer an attractive alternate to conventional 
crystal multipliers or cavity stabilized oscillators 
by providing a high efficiency, low noise, very 
stable source with small size and lower cost as 
added benefits. 

DRO OPERATION 
A dielectric resonator oscillator is a free running 
oscillator stabilized by the insertion of a high Q 
dielectric resonator into the circuit. A block 
diagram of a typical DRO is shown in Fig. 1. As 
shown in the figure, the basic oscillator consists of 
an active device coupled to the dielectric resonator 
(DR) through a transmission line coupling struc
ture. Fine tuning adjustments are made via mech
anical means which affect the resonance of the DR. 

Also shown is an optional electrical tuning function 
accomplished using additional circuitry. Finally, a 
buffer stage is normally required to isolate the 
oscillator from the load circuits. This buffer stage 
can be implemented using an attenuator pad, an 
isolator, or an amplifier. 

Other options not shown in Fig. 1 are temperature 
compensation circuits such as ovens and electrical 
(analog or digital) compensation circuits which pro
vide tight control of the oscillation frequency. A 
PIN modulator can be added in the output to pro
vide amplitude modulation. 

Dielectric resonant oscillators can operate from 1 to 
35 GHz. Due to the dimensions of the dielectric 
resonators (see Figure 4) required at these frequen
cies, size of the resonators usually restrict the use of 
DRO's to between 3-18 GHz. Anzac, in this catalog, 
offers units from 2.65 GHz (3.5" x 1.92" x 1.66") to 
12 GHz (1.88" x 1.15" x 0.77"). 

Power output of a DRO is dependent on the type of 
active element selected, frequency of operation re
quired, buffering required and efficiency desired. A 
DRO will have an output of + 1 to + 17 dBm, depen
ding on active device and frequency of operation. 
Buffering can be either active or passive and can be 
used to set desired output level. Typical Anzac 
DRO output levels are + 10 dBm. 
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The performance of a D RO is determined by many 
factors. The most important factors are: resonator 
characteristics (temperature coefficient and Q
factor), the active device characteristics, substrate 
material, enclosure dimensional temperature coeffi
cient, circuit topology, circuit design and mechani
cal design. 

In all three cases, the dielectric resonator is placed 
close to a section of micros trip line in such a way 
that it is operated in its lowest order cylindrical 
TE01 d mode. The electromagnetic field of the coupl
ing pattern to the micros trip line is shown in Fig. 3. 

TYPES OF OSCILLATORS 

In the shunt feedback DRO, the DR is coupled to 
two micros trip lines while in two other types of 
DROs it is coupled only to one microstrip line. 

There are three basic types of oscillators. Shunt 
feedback DRO (Fig. 2.1) Series feedback DRO (Fig 
2.2), and reflection type DRO (Fig 2.3). 

MECHANICAL 
TUNER +VDC 

1 1 --, 
I I VOLTAGE I 

REGULATbR 

I L -.J 
FREQUENCY I I 
~w~-----, ,-+--- I 1-----, 

ELECTRICAL I ~, STAGE I -.l . I 
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L _____ -.J 

ENCLOSURE 

BUFFER STAGE 
(ATTENUATOR, 
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OR AMPLIFIER) 

I I 
L _____ -.J 

Figure 1. Basic ORO Block Diagram. 

MATCHING 
NETWORK 

Figure 2. 1. Shunt Feedback ORO 

MATCHING 
NETWORK 

s o MATCHING 
NETWORK 

Figure 2.3. Reflection Type ORO 
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NETWORK 

MATCHING 
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Figure 2.2. Series Feedback ORO 
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MICROSTRIP 

lINEH~E'\\ , / / ~~_OIELECTRIC 
~ RESONATOR 

__ --=::!aL..' ~\ \~_-L_----'-_"":::"''-.~-- SUBSTRATE 

Figure 3. Coupling of a TE0 1d Mode Between DR 
and Microstrip Line. 

ACTIVE DEVICES 
The most commonly used active devices are bipolar 
transistors up to 10 GHz, and GaAs MESFETS 
from 4 GHz up to K band. The bipolar transistor has 
better FM noise than the GaAs FET but can not 
deliver sufficient power with a good efficiency 
above 8 GHz. A GUNN diode is used in X to K band 
only in applications where the DRO has to have very 
low FM and AM noise and the efficiency is not a 
critical parameter. 

RESONATOR PARAMETERS 
The heart of a DRO is the dielectric resonator. The 
resonator is characterized by its mechanical dimen
sions (height and diameter) and the material it is 
made of; usually a barium titanate based material 
with dielectric constant of about 38. Sizes of several 
commonly used resonators appear in Fig. 4. 

The unloaded Q of such a resonator is about 7000 at 
4G Hz, giving the oscillator its excellent phase noise 
performance. The temperature coefficients of 
dielectric resonators vary between -10 to 
+ 10ppm/o C, giving the oscillator its good 
temperature stability. 

FREO. DIAMETER (D) HEIGHT (H) 

4GHz 0.550 0.240 
6 GHz 0.360 0.160 
8 GHz 0.280 0.120 

10 GHl: 0.220 0.095 
12 GHz 0.185 0.083 
17 GHz 0.125 0.050 

Figure 4. Dielectric Resonator Dimensions. 

PHASE NOISE AND QUALITY FACTORS 
One of the most important characteristics of a DRO 
is its phase noise. The phase noise is determined by 
several factors, among which are the active device 
parameters, its bias point, and the noise induced by 
the voltage regulator. But the most important fac
tor is the oscillator loaded Q-factor. The oscillator 
Q-factor is determined by the DRO Q-factor and by 
the loading elements in the tuning circuit as 
described in Fig. 5. 

From Fig. 5, it can be shown that a high unloaded 
Q-factor of a resonator does not guarantee a high 
loaded Q-factor of the overall oscillator circuit. For 
example, both Rs and RJ" which effect Q-Ioaded, are 
determined by circuitry external to the resonator 
itself. A high Q-Ioaded is desirable to obtain max
imum stability and low phase noise. Setting the 
level of Q-Ioaded is considered the most critical step 
in the oscillator design. 

Rg 

XL RS 

I I I 
___ ~ L __ ~ L __ _ 

ACTIVE DEVICE DIELECTRIC RESONATOR LOAD COUPLING 
COUPLING TO DR EQUIVALENT CIRCUIT TO OR 

QUNLOADED -
XL (w o) 

RS 
UNLOADED Q OF THE RESONATOR. 

QLOADED _ XL (Wo) LOADED Q OF OSCILLATOR. 
RS + Rg + Rl 

QEXTERNAL _ XL (w o) EXTERNAL Q OF OSCILLATOR. 
RL + Rg 

Figure 5. 

MECHANICAL TUNING 
Figure 6 is a diagram showing the typical mechan
ical construction of a dielectric resonator oscillator. 
A mechanical tuner is used which varies the air gap 
above the resonator and ground potential. Varying 
the air gap affects the fields in the vicinity of the 
resonator, and thus, slightly changes its resonant 
frequency. 

Figure 7 shows the mechanical tuning characteris
tics of a 12 GHz DRO. Resonant frequency shifts 
upward for decreasing air gap d. As noted in the 
figure, as the air gap diminishes, the resonator loses 
it's good Q factor and temperature stability because 
of the excessive influence of the mechanical tuner. 
As a result, for good phase noise and temperature 
stability, mechanical tuning range is limited to 
about ± 1%. 
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MECHANICAL 
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DIELECTRIC ~ 
RESONATOR 

ENCLOSURE 
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GAP 
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-t 
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Figure 6. ORO Mechanical Tuning. 
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-+-----+----------..... d(mm) 

Figure 7. 12 GHz ORO Mechanical Tuning Characteristic. 

ELECTRICAL TUNING 
Electrical tuning of a DRO is achieved by coupling a 
varactor to the dielectric resonator. In order to 
maintain desired performance of the dielectric 
resonator (Q-factor & temperature stability), the 
varactor can only be slightly coupled giving a 
limited range of electrical tuning. Usually the elec
trical tuning range will be about ± 1 %. 

BUFFER STAGE 
To reduce pulling effects due to load impedance 
changes, a buffer stage is added in the output of the 
oscillator. The three most commonly used devices 
as buffers are attenuators, isolators and amplifiers. 
An attenuator pad is the most economical ap
proach. It is used when output power or overall effi
ciency is not important. An amplifier is used 
especially at lower frequencies (below 12 G Hz) 
where gain and output power are easily achieved. 
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This is especially true in cases where the required 
output power cannot be achieved with a single FET 
oscillator. An isolator is the most DC power effi
cient method of buffering. Since isolators become 
larger at lower frequencies, isolators are used at 
higher frequencies or when overall DRO size is not 
critical. Anzac uses isolators in it higher frequency 
units and pads in the lower frequency units where 
output power is more readily available. 

SUMMARY 
Understanding the basic principle of DRO design 
and operation illustrates the basis of DRO perfor
mance and the possible trade-offs. A well designed 
DRO offers state-of-the-art phase noise perfor
mance and frequency stability in the smallest 
achievable size. Standard catalog models offers 
such performance and cover frequencies from 2 to 
12 GHz. Catalog units can be set to any frequency 
within this range on a custom order basis. 

DROs can also be custom-designed to meet a 
specific requirement. Custom design can involve: 

1. Setting of desired frequency 
2. Setting of output power 
3. Trade-offs in parameters 

(e.g. phase noise vs. tuning range) 
4. Specification of options 

(e.g. temperature compensation, varactor tuning) 
5. Custom package outline 
6. Environmental requirements 

A glossary of DRO parameters are provided in the 
appendix. The listed parameters are those most 
commonly used to specify a DRO. 

Anzac's Dielectrically Resonant Oscillator product 
line was developed for the performance applications 
of today's systems. The catalog units offer the 
highest performance available today. Anzac's 
DRO's offer the following performance: 
• Frequency Stability: 5 ppm/o C 
• FM Phase Noise: -90 dBcIHz (@fo ± 10 KHz) 
• Power Output: +10 dBm Minimum 
• Power Variation: ±2 dB (-55 to +85 °C) 

This performance is guaranteed and ready for 
delivery from stock. Modified units for specific fre
quency of operation other than those listed are 
available on short delivery. Frequency Generation 
Products from Adams-Russell Electronics, Anzac 
Division ... State of the Art products for your source 
needs. 



APPENDIX 
DEFINITIONS OF DRO PARAMETERS 
Mechanical Tuning Range: The output frequency 
range over which the oscillator can be mechanically 
tuned and meet all of its specifications. 
Output Power: The minimum output power that the 
oscillator will deliver under all conditions. 
Output Power vs. Temperature: Peak to peak devia
tion in the output power when the temperature 
varies from minimum to maximum operational 
temperature. 
Frequency Stability: The maximum frequency 
change over the specified operating temperature 
range. Usually expressed as parts per-million-per 
one degree Celsius (ppm/0C). 
Pushing: The change in the output frequency 
caused by a change in the supply voltage. Measured 
in terms of MHzIV. 
P ulling: The peak to peak change in the output fre
quency when the phase angle of the load reflection 
coefficient is changed through 360 0. Usually the 
load will be 2:1 VSWR. 
The peak to peak change in the frequency is given 
approximately by: 

Fp-p = 0.5 (S-1/S) Fo/Qext 
where S is the load VSWR, Fo is the output frequen
cy and Qext is t he external Q-factor. 
Phase Noise: The random fluctuations in an 
oscillator output frequency. It is measured either in 
dBc or as RMS frequency deviation in a specified 
bandwidth at a specified frequency away from the 
carrier. See Figure 8. 

Harmonics: The amplitude level of signals at fre
quencies which are an integer multiplication of the 
output frequency. Usually measured relative to the 
amplitude of the output frequency signal and is ex
pressed in decibels relative to the carrier (dBc). 

Spurious Signals: Signals which are not an integer 
multiplication of the output frequency. Again 
measured in terms of dBc. 

Aging: The long term frequency stability of an 
oscillator. Usually expressed in terms of ppm per 
day, month or year. 

PCARRIER - P 

RESOLUTION BANDWIDTH 
(USUALLY 1 Hz) 

""""--MEASURED POWER (Plm) 

_ 1m 

Fo 

PHASE NOISE (dBc/Hz) • 10 log Plm (Plm MEASURED IN 1 Hz BANDWIDTH) 
@ 1m FROM CARRIER. PCARRIER 

..c:. Frm.= fm~~ 
PCARRIER 

Figure 8. Defining Phase Noise Parameters 
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MODEL 00-100 DIELECTRICALL V STABILIZED 
OSCILLATOR 2.65 GHz 

Low Phase Noise, - 120 dBc/Hz Typ 
(@ fo ± 10 kHz) 

Stable With Temperature, 2 ppm/oC Typ 
Internal Voltage Regulator 
Custom Models Available in the 
Frequency Range of 2.5 to 4.0 GHz 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency 
Mechanical Tuning 
Output 

Power 
Power vs Temperature 
Frequency Stability 
Pushing (@ ± 1 V) 
Pull ing (@ 2:1 all phases) 
Phase Noise (@ fo ± 10 kHz) 

Bias 

2.65 GHz 

±5 MHz Min 

+ 10 dBm Min 
± 1 dB Max 

5 ppm/DC 
±5 kHz Max 

±200 kHz Max 
-110 dBc/Hz Max 

+ 15 to + 20 VOC , 75 mA Max 
Reverse Voltage Protected 

Operating Characteristics 
Harmonics 
Spurious 
Connectors 

RF 
DC 

Package Type 

Environmental 

- 20 dBc Ttl! 
- 90 dBc Typ 

SMA 
Solder Feedthru 

Connectorized (C-31) 
(See page 485 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All specifications apply al + 15 VDC and 50 ohm load Impedance unless nOled. Customized 
verSions at other frequencies, output power and temperature stabilities are available. Consult 
factory 

Ordering Information 

Model No. Part No. Connectors 
00-100 6564 SMA 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$1071 

Schematic 
GND BIAS 

Typical Performance 

OUTPUT 

ANZAC ____ ~ake the Connection. 
80 Cambridge Street, Burlington, MA 01803 Fa. (617) 273-1921 

Adams!i Russell 
COMPONENTS GROUP 

For Technical Information, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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MODEL 00-110 DIELECTRICALL V STABILIZED 
OSCILLATOR 4.0 GHz 

Low Phase Noise, -110 dBc/Hz Typ 
(@ fo ± 10 kHz) 

Stable With Temperature, 2 ppm/oC Typ 
Internal Voltage Regulator 
Custom Models Available in the 
Frequency Range of 4 to 8 GHz 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency 
Mechanical Tuning 
Output 

Power 
Power vs Temperature 
Frequency Stability 
Pushing (@ ± 1V) 
Pulling (@ 2:1 all phases) 
Phase Noise (@ fo ± 10 kHz) 

Bias 

4.00 GHz 
+5 MHz Min 

+ 10 dBm Min 
± 1.5 dB Max 

5 ppm/oC 
± 10 kHz Max 

±300 kHz Max 
-100 dBc/Hz Max 

+ 10 to + 18 VDC, 75 mA Max 
Reverse Voltage Protected 

Operating Characteristics 
Harmonics 
Spurious 
Connectors 

RF 
DC 

Package Type 

Environmental 

-25 dBc Typ 
-90 dBc Typ 

SMA (Removable) 
Solder Feedthru 

Connectorized (C-29) 
(See page 485 for physical dimensions.) 

These units are designed to meetthe environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All specifications apply at + 15 VDC and 50 ohm load impedance unless noted . Customized 
versions at other frequencies, output power and temperature stabilities are available. Consult 
factory . 

Ordering Information 

Model No. Part No. Connectors 
00-11 0 6574 SMA 

Delivery is from stock. 

Unit Price 
(5-9 Units) 

$1160 

Schematic 
GNO BIAS 

t----t--o OUTPUT 

Typical Performance 

ANZAC -----M ake the Connection ... Adams!i Russell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 
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MODEL 00-120 DIELECTRICALL V STABILIZED 
OSCILLATOR 8.5 GHz 

Low Phase Noise, -95 d8c/Hz Typ 
(@ fo ± 10 kHz) 

Stable With Temperature, 2 ppm/oC Typ 
Internal Isolator 
Internal Voltage Regulator 
Custom Models Available in the 
Frequency Range of 8 to 10 GHz 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency 
Mechanical Tuning 
Output 

Power 
Power vs Temperature 
Frequency Stability 
Pushing (@ ± 3V) 
Pulling (@ 2:1 all phases) 
Phase Noise (@ fo ± 10 kHz) 

Bias 

8.50 GHz 
± 10 MHz Min 

+ 10 dBm Min 
±2 dB Max 

5 ppm/oC 
±20 kHz Max 

±500 kHz Max 
- 90 dBc/Hz Max 

+ 10 to + 18 VOC, 75 mA Max 
Reverse Voltage Protected 

Operating Characteristics 
Harmonics 
Spurious 
Connectors 

RF 
DC 

Package Type 

Environmental 

- 25 dBc Typ 
- 90 dBc Typ 

SMA (Removable) 
Solder Feedthru 

Connectorized (C-30) 
(See page 485 for physical dimensions.) 

These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

• All speclflcalions apply at + 15 VDC and 50 ohm load Impedance unless noted CustomIZed 
verSions at other frequencies, output power and temperature stablhtles are available. Consult 
factory 

Ordering Information 

Model No. Part No. Connectors 
00-120 6584 SMA 

Delivery IS lrom stock . 

Unit Price 
(5-9 Units) 

$1384 

Schematic 
GND BIAS 

)----+-0 OUTPUT 

Typical Performance 

ANZAC ____ ~ ake the Connection ... Adams~ Russell 
80 Cambridge Street, Burlington, MA 01803 Fa. (617) 273-1921 COMPONENTS GROUP 
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MODEL 00-130 DIELECTRICALL V STABILIZED 
OSCILLATOR 12.0 GHz 

Low Phase Noise, -95 dBc/Hz Typ 
(@ fo ± 10 kHz) 

Stable With Temperature, 2 ppm/oC Typ 
Internal Isolator 
Internal Voltage Regulator 
Custom Models Available in the 
Frequency Range of 10 to 13 GHz 

Guaranteed Specifications * 
(From - 55°C to + 85°C Case Temp) 

Frequency 
Mechanical Tuning 
Output 

Power 
Power vs Temperature 
Frequency Stability 
Pushing (@ ± 3V) 
Pulling (@ 2:1 all phases) 
Phase Noise (@ fo ± 10 kHz) 

Bias 

12.0 GHz 
± 15 MHz Min 

+ 10 dBm Min 
±2 dB Max 

5 ppm/oC 
±20 kHz Max 

± 500 kHz Max 
- 90 dBc/Hz Max 

+ 10 to + 18 VOC , 75 mA Max 
Reverse Voltage Protected 

Operating Characteristics 
Harmonics 
Spurious 
Connectors 

RF 
DC 

Package Type 

Environmental 

- 25 dBc Typ 
- 90 dBc Typ 

SMA (Removable) 
Solder Feedthru 

Connectorized (C-30) 
(See page 485 for physical dimensions.) 

These units are designed to meetthe environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
• All specifications apply at + 15 VDC and 50 ohm load impedance unless noted . Customized 
versions at other frequencies, output power and temperature stabilities are available. Consult 
factory . 

Ordering Information 

Model No. Part No. Connectors 
00-130 6594 SMA 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$1518 

Schematic 
GND BIAS 

)---+-O OUTPUT 

Typical Performance 

ANZAC ________ !\take the Connection ... Adams!i Russell 
COMPONENTS GROUP 80 Cambridge Street, Burlington, MA 01803 Fax (617) 273-1921 

For Technical I nformation, Call (617) 273-3333 For Ordering Information, Call (617) 273-3333 
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MODEL 0-1-4 BROADBAND FREQUENCY 
DOUBLER 10 MHz-2.0 GHz OUTPUT 

Conversion Loss - 13 dB Max 
Untuned 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

5MHz-1 GHz 
10MHz-2GHz 

Conversion Loss · 13 dB Max @ 20 mW Input 
Spurious 
(Referred to 
Output F2 Level) 

F1 

F3 

5-500 MHz 
0.5-1.0 GHz 
15-1500 MHz 
1.5-3.0 GHz 

Operating Characteristics 
Typical Input VSWR 5-500 MHz 

500 MHz-1 GHz 

Maximum Input Power 

-20 dB 
-10 dB 
-20 dB 
-15 dB 

1.8:1 
2.51 

25dB 

500hms 
0.5Wat! 

Package Type Connectorized (C-5) 
(See page 481 for physical d imensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

. OPlinlUlll Input Output 3 dB down Q.l 7 rnW and (il 100 rnW Input 

·AII speclflcallons apply when operaled al + 13 dBm Inpul power 50 ohm source and load 
,mpedance 

Ordering Information 

Model No. 
D-1-4 
D-1-4 

Delivery IS tram stock 

Part No. 
8181 
8184 

Connectors 
BNC 
SMA 

Unit Price 
(5-9 Units) 

$54 
59 

Typical Performance 
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MODEL 0-5-4 BROADBAND FREQUENCY 
DOUBLER 60 MHz - 4.2 GHz OUTPUT 

Conversion Loss - 13 dB Max 
Untuned 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Input Frequency Range 
Output Frequency Range 

30 MHz-2.1 GHz 
60MHz-4.2GHz 

Conversion Loss· 13 dB Max @ 30 mW Input 
Spurious 
(Referred to 
Output F2 Level) 

F1 

F3 

30-500 MHz 
0 .5-2 .1 GHz 
90-1500 MHz 
1.5-6.3 GHz 

Operating Characteristics 
Typical Input VSWR 

Typical Conversion Loss 
as Quadrupler 
Input/Output Impedance 
Maximum Input Power 

30 MHz-1 GHz 
1-2.1 GHz 

-25 dB 
-15 dB 
-30 dB 
-20 dB 

1.5:1 
1.8:1 

26dB 

500hms 
1.0Watt 

Package Type Connectorized (C-5) 
(See page 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

·AII specifications appfy when operated at + 13 dBm Input power 50 ohm source and toad 
Impedance 

Ordering Information 

Model No. 
0-5-4 
0-5-4 

Delivery IS from stock 

Part No. 
8193 
8194 

Connectors 
N 

SMA 

Unit Price 
(5-9 Units) 

$308 
308 

Typical Performance 
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MODEL 0-6-4 BROADBAND FREQUENCY 
DOUBLER 100 MHz-2.6 GHz OUTPUT 

Conversion Loss - 13 dB Max 
Untuned 

Guaranteed Specifications * 
(From - 55°C to + 85 °C) 

Input Frequency Range 
Output Frequency Range 

50 MHz-1 .3 GHz 
100 MHz-2 .6 GHz 

Conversion Loss · 13 dB Max@ 20 mW Input 
Spurious 
(Referred to 
Output F2 Level) 

F1 

F3 

50-500 MHz 
0.5-1.3 GHz 
150-1500 MHz 
1.5-3 .9 GHz 

Operating Characteristics 
Typical Input VSWR 
Typical Conversion Loss 
as Quadrupler 
Input/Output Impedance 
Maximum Input Power 

- 25 dB 
- 15 dB 
- 30 dB 
-20 dB 

1.7:1 
26dB 

500hms 
1.0 Watt 

Package Type Connectorized (C-5) 
(See page 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

'AII speclflcallons apply when operaled al + 13 dBm Inpul power 50 ohm source and load 
Impedance 

Ordering Information 

Model No. 
D-6-4 
D-6-4 

Delivery IS from Slock 

Part No. 
8353 
8354 

Connectors 
N 

SMA 

Unit Price 
(5-9 Units) 

$107 
107 

Typical Performance 
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MODEL FM-102-4 BROADBAND FREQUENCY 
DOUBLER 200 kHz-1.2 GHz OUTPUT 

Conversion Loss - 13 dB Max 
Untuned 

Guaranteed Specifications * 
(From - 55°C to + 85 °C) 

Frequency Range 
Input 
Output 

100 kHz-600 MHz 
200 kHz-1.2 GHz 

Conversion Loss * 12dB Max@20mWlnput 
Spurious 
(Referred to 
Output F2 Level) 

F1 0.1-200 MHz 
200-600 MHz 
0.3-600 MHz 
600-1800 MHz 

Operating Characteristics 
Maximum Input Power 
TypicallnputVSWR 
Input/Output Impedance 

-24 dB 
-18 dB 
-35 dB 
-24 dB 

0.5 Watt 
1.5:1 

500hms 
Package Type Connectorized (C-5) 

(See page 481 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 

·AII specifications apply when operated at +13 dBm input power 50 ohm source and load 
impedance. 

Ordering Information 

Model No. Part No. Connectors 
FM-102-4 8754 SMA 

Delivery is from stock. 

Unit Price 
(5-9 Units) 

$137 

Typical Performance 
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MODEL FM-104 BROADBAND FREQUENCY 
DOUBLER 150-3000 MHz OUTPUT 

Hermetic Flatpack 
Multioctave Frequency Coverage 
Midband Conversion Loss - 10 dB 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Input 
Output 

75-1500 MHz 
1 50-3000 MHz 

Conversion Loss 75-1000 MHz 
1000-1500 MHz 

12 dB Max Typical Performance 
14dB Max 

Spurious (Referred to Output F2 Level) 

F1 75-1000 MHz 
1000-1 500 MHz 

F3 225-3000 MHz 
3000-4500 MHz 

Operating Characteristics 
Impedance 
VSWR,lnput 
Typical Conversion 
Loss as Quadrupler 
Maximum Input Power 

20 dB Min 
17 dB Min 
20 dB Min 
17 dB Min 

50 Ohms Nominal 
2.5:1 

26dB 

300 mW 
Package Type Flatpack (FP-3) 

(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requ irements of Table 1A, page 496 of the Adams-Russell catalog . 

Pin Configuration IN ; P3, Out P8 
Case and all other pins are ground. 

• All specifications apply when operated at + 13 d Bm Input power with 50 ohm source and load 
Impedance 

Ordering Information 

Model No. Part No. Connectors 
FM-104 9569 Pin 

Delivery IS from stock 

Unit Price 
(5-9 Units) 

$66 
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MODEL FM-105 
PLUG-IN FREQUENCY DOUBLER 
20-1500 MHz OUTPUT 

Relay Header Case 
Multioctave Frequency Coverage 
Midband Conversion Loss - 12 dB 
Typical Input VSWR - Less Than 1.8 

Guaranteed Specifications * 
(From - SSOC to + 8S0C) 

Frequency Range 
Input 
Output 

Conversion Loss 10-500 MHz 
500-750 MHz 

Spurious (Referred to Output F2 Level) 

F1 10-100 MHz 
100-300 MHz 
300-500 MHz 
500-750 MHz 

F3 30-300 MHz 
300-900 MHz 
900-1500 MHz 
1 500-2250 MHz 

Operating Characteristics 

10-750MHz 
20-1500 MHz 
14.5 dB Max 
15.5 dB Max 

25 dB Min 
20 dB Min 
15 dB Min 
10 dB Min 
35 dB Min 
30 dB Min 
25 dB Min 
20 dB Min 

Impedance 50 Ohms Nominal 
VSWR,lnput 
Typical Conversion 
Loss as Quadrupler 
Maximum Input Power 

2.0:1 
30dB 

300mW 
Package Type Relay Header (RH-3) 

(See page 473 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog. 

Pin Configuration IN ; P1 , Out; P8 
Case and all other pins are ground. 

• All specifications apply when operated at + 13 dBm Input power with 50 ohm source and load 
Impedance 

Ordering Information 

Model No. Part No. Connectors 
FM -1 05 6829 Pin 

Delivery IS from stock. 

Unit Price 
(5-9 Units) 

$34 

Typical Performance 
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MODEL FM-106 BROADBAND FREQUENCY 
DOUBLER 400-6000 MHz OUTPUT 

Hermetic Flatpack 
Multioctave Operation 
Typical Conversion Loss - 11 dB 

Guaranteed Specifications * 
(From - 55°C to + 85°C) 

Frequency Range 
Input 
Output 

Conversion Loss 200-400 MHz 
400-2500 MHz 
2500-3000 MHz 

Spurious (Referred to Output F2 Level) 

F 1 200-500 MHz 
50-3000 MHz 

F3 600-2400 MHz 
2400-9000 MHz 

Operating Characteristics 
Impedance 
VSWR, Input 

Typical Conversion 
Loss as Quadrupler 
Maximum Input Power 

200-500 MHz 
500-3000 MHz 

200-3000 MHz 
400-6000 MHz 

14.5 dB Max 
13.0 dB Max 
15.5 dB Max 

20 dB Min 
15 dB Min 
25 dB Min 
20 dB Min 

50 Ohms Nominal 
3.0:1 Typ 
2.0:1 Typ 

30dB 

300mW 

Package Type Flatpack (FP-2) 
(See page 474 for physical dimensions.) 

Environmental 
These units are designed to meet the environmental and screening 
requirements of Table 1A, page 496 of the Adams-Russell catalog . 
Pin Configuration IN ; P4 , Out; P8 , 

Case and all other pins are ground . 
• All speelflcallons apply when operaled at + 13 dBm Input power with 50 ohm source and load 
Impedance 

Ordering Information 

Model No. Part No. Connectors 
FM-106 6839 Pin 

Delivery IS from slock. 

Unit Price 
(5-9 Units) 

$80 

Typical Performance 
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MECHANICAL DATA 

TO-8-1 

",oom+";'~~m (7.6) 

GNO 

RF IN 

~ 

(5.6) (0.46 ±0.13) 
0.220 MI~ 0.Q18 ±0.005 OIA 

- 0-.2-20"-M-AX- 't- 4 PINS 

(5.6) 
__ ..L' __ _ 

1-0.450 --l
(11 .4) 

a 0.5001A 
(12.7 ±0.5) 

WEIGHT (APPROX.): 0.10 OUNCES 2.8 GRAMS 

TO-5-1 

0180 
(4.6) 
MIN 0.017 OIA ±0.002 

(0.43 ±0.05) 
4 PINS 

3~~~1 
0.200 OIA ±0.005 

2 (5.08 ±0.13) 

000 COLOR BEAD 

•• FOR MTH·50; 0 .343" 
MAX FOR MTV·50 

(PIN 4 NOT ON ALL PACKAGES) 

MOUNTING AREA : 0.1 so. IN . 0.6 so. CM . 
WEIGHT (APPROX .): 0.11 OUNCES 3 GRAMS 

TO-5-3 

472 

BOTTOM VIEW 

0.018 to.005 
(0.46 to.13) 

PINS Ea. SPACED 
ON 0.230 OIA BC 

LOCATED AS SHOWN 

0.36 

BASE IS GLASS. 

lj
_1 0.200 MAX 

(5.1) 

+ t 
o SOD MIN 

(1271 

! 

WEIGHT (APPROX .); 0.025 OUNCES 0.7 GRAMS 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010 •. XX = ±O.020 

(.X = ±O.3). (.XX = ±O.5) 
DIMENSIONS IN ( ) ARE IN MM. 

TO-8-2 

P7 

P4 

0.250 MIN 0.187 MAX 

1' .. ~~~",0,-.2-:::~5",~",,1~,-Y_P ,--'" L~ r' 
O .400TYP~ 

(102) = 
= 
~ 0018 ±0.005 

PIN OIA 
(0.46 ±0.13) 

P1 

WEIGHT (APPROX.) : 0.11 OUNCES 3 GRAMS 

TO-5-2 

RH-1 

fffi
.360 OIA 

(9.1) 

~ ~'F:::' 0 .370~ 
(9.4) -.. 
MIN T 

0.1 80 

MIN 
1 

3 

000 COLOR~ BAD 2 (4.6) 

0.200 ±0.005 OIA 
90' 4 (5.08 ±0.13) 

0.017 ± 0.005 OIA 
(0.43 ±0.13) 

5 PINS 

MOUNTING AREA : 0.1 so. IN. 0.6 so. CM . 
WEIGHT (APPROX) : 0.11 OUNCES 3 GRAMS 

~ 
~ 

0 .400 MAX 

0.030 to.005 O)A J (10.2) Q
-

(0.76 ±0.13) I I 
PIN , 8 PLACES - I I 0.200 ±0.015 

0.795 ±0.015. _I L (5.08 ±0.38) 
(20.19 ±0.38) t I 

000 COLOR BEAD -$- + .+ 0.395 ±0.Q15 

~20:~ ! ~ : ~~~ -1 
0.200 ± 0.005 -----I 
(5.08 ±0 .1 3) 0 .400 ±0 .005 

(10.16 ±0 .13) 
1----1 
0.600 , 0.005 
(15 .24 , 0 .13) 

(10.03 ±0.38) 
_ ---1 

10 .200 ±o.oos 
(5.08 ±0 .1 3) 

0.097 ±0.Q15 
(2 .46 to.38) 

WEIGHT (APPROX .): 0.23 OUNCES 6.5 GRAMS 



UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3), (.XX = ±O.5) 
DIMENSIONS IN ( ) ARE IN MM. 

RH-2 

RH-4 

RH-6 

L (9.3 ±0.5) RJ 0.365 ±0.020 

0.250 ±0.020 
0.375 ±0.020 (6.4 0.5) 

(9.5 ±0.5) t ± 

r PIN'GNO 
0.130 PIN 1 RF (000 0.242 ±0.020 
(3.3) COLOR BEAD) ' r (6.1 ±0.5) 

0.260 ----. 
(66) 0.485 ±0.020 . t (12.3 ±0.5) 

T ~ 
IF PIN 2 0.550 0.075 ~ 

I "-.. PIN3LOTYP 

0.175 ±0.020 (14.0) I (1.9) 
(4.4 ±0.5) 0.90 --1 

(22.9 ±0.5) 
PIN DIAMETER -
0.017 ±0.003 
(0.43 ±0.08) 

WEIGHT (APPROX.): 0.23 OUNCES 6.5 GRAMS 

ODOCQlORED 
BEAD 

~ 
~ 

0.017 to.015 
(2 4fi fO.3~~+-_+-_I---1I-'''+-''--

~.:: !g:~~l.O.OO to.OO! 
(10"'10.13) 

I . -0.600 s: 0.005 
r--f15.ZoI iO.13) 

WEIGHT (APPROX): 0.23 OUNCES 6.S GRAMS 

WEIGHT (APPROX. ): 0.05 OUNCES 1.5 GRAMS 

RH-3 

RH-5 

RH-7 

MECHANICAL DATA 

[ : "] 

(0.76 ±0.13) I I 
j0.400 MAX 

j (102) 0.030 ±0.005 DIA g 
PIN . 8 PLACES ----I U IT 0.200 ±0.015 

0.795 ±0.D15 +- ---., (5.08 ±0.38) 
(20.19 ±0.38) :r -

000 COLOR BEAD -$-" -+ 0.395' ±0.015 

~2~:~ ! ~ : ~!: ~ __ 
0 .200 t 0 .005 
(5 .08 ± 0.13) 

0.600 t 0.005 
(15.2 4 ± 0 . 13) 

(10.03 ±0.38) 

--' 
0200 "! 0 .005 
(508 ± O. ll) 

0.097 ±0.015 
(2.46 ±0.38) 

WEIGHT (APPROX.): 0.23 OUNCES 6.5 GRAMS 

~ 
~ 

Q~MAX~ l1:'" 
0.030 to.005 
(0.l1t I31 -r-

OIA • PlACES L o,_~ to,o15 
(5.01 to.3.) 

I--f20~'~~~~~ --i 
000 COLORED ® ® ® ® ==:::IT 

BEAD 

0.017 to.015 ® 
(2.48 2: 0.31) !--'f---l--4--+..J .,.-j--L_ 

'-j 
0.200 to.OO5 
(5.0, to.13) 

0.600 to.005 
(15.24tO.13) 

WEIGHT (APPROX.): 0.16 OUNCES 4.4 GRAMS 

Q I 
0.405 MAX ;c 

0.200 2:0.015 
(5.0. to.3I) 

0.020 to.005 -----1-
Of:·5!~.'i~S 

0.200 to.005 
(5.OItO.13) 

0.300 to.005 
(162 tOll) 

WEIGHT (APPROX.) : 0.04 OUNCES 1.3 GRAMS 
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MECHANICAL DATA 

RH-8 

FP-1 

FP-3 
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Ir.:::; .. _ (5.33) 

c.....,-~ ---.----~ ---.----~ -.r-'L; 

ODDCOLOAED 
BEAD 

0.200 to.015 
(5.Of :to.la) 

0.017 to.015 
{Z U to.)I, ~f--+--+--+...J,---1I-...J...-

'-1 
0.200 t 0.005 
(5.01 to.nl 

0.100 :t. 0.005 
(15.24 to.13) 

WEIGHT (APPROX.): 0.13 OUNCES 3.5 GRAMS 

0.015 to.005 DIA II (0.38 to.13) 

IDENTIFICATION 
ON PIN #1 

- t 
MODEL o.~:: ~:~:o 

<5. ---t 
J I '~~":'" 

~~l~ ~~Ir 0._ 
(5.1) 0.375 ,0.020 

(1.5 ,0.5) 

0.050 L----j .. Ii) .. 

(1.3) t 
0.150 MAX 

(3.8) 

WEIGHT (APPROX.): 0.07 OUNCES 2 GRAMS 

0 .<00 
(10.2) 

~ ~ ~ ~ Ii- 0.015 to.005 DIA PINS , II (0.38 :to.13) 
~ 10 PLACES 

~ :~: :~;U~~RKED 

O. 150 MAX 0.060 
-.-f (3.1) r (1 5) 

~=r===i~ . 
0.625 .0.015.l-..---l I 

115.1 t o.5) 

WEIGHT (APPROX.): 0.12 OUNCES 3.4 GRAMS 

RH-9 

FP-2 

FP-4 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010,.XX = ±O.020 

(.X = ±O.3l, (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

Q i 
0.405 M"X 

(10.2') 

~,~ 
(5.01 ±0.3I) 

----L-

0.200 t 0.005 
(5,08 :t: 0.13) 0.300 :t0.005 

(7.12 to.13) 

0.100 t o.005 0.225 :to.DIS 
-+....1........1....=." .::. .. '-':10.31) (5.1'1 to.H) 

I 
a.ot? to.0,5 
(U1 t O.3') 

WEIGHT (APPROX.): 0.06 OUNCES 1.6 GRAMS 

PIN 0.015 DIA to.005 
(0.38 to.13) 
8 PLACES 

0.060 

:::;::====*[ (1.5) 

WEIGHT (APPROX.): 0.09 OUNCES 2.5 GRAMS 

INPUT 

PIN 0.020 DIA :to.005 ---. 
(0.51 to.13) 
14 PLACES 

CONTROL 
VOLTAGE 

0.300 MIN 

r"'.IU1J1..L1-w.',., -i) 
0.110 t 0 .020 

(20 .6 .0.5) 

'-n-n-o-....n.;,;..J-.l 
OUTPUT 

0105~TYP 8 I 

o 100 TYP I-- ARE GROUND 
(2 7) J 1< PINS NOT MARKED 

(2 5) 0600 0.150 MAX 
(15 2) ---..f (3.') r 0.060 

1(1)' •••• <1>1 _ (1 .5) 

I 0.'10 :t 0,020 I 
~(20 . 1 • 0 .5)~ 

WEIGHT (APPROX.): 0.21 OUNCES 6 GRAMS 



UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3) , (.XX = ±O.5) 
DIMENSIONS IN ( ) ARE IN MM . 

FP-5 

FP-7 

FP-9 

INPU T 

PIN 0.020 CIA ± 0.005 
(0.51 ± 0.13) 

I
~ 0.200 

(5.1) 

---.-
0.300 MIN 

11 PLACES 

....... _..ILII'-'lL, -i) 
M OD EL 

14 

OUTPUT OUTPUT 

~~2'~~ I J 
0 . 100 TYP I
(2 .S) 

PINS NOT MARKED 
ARE GROUND 

TYP 0.600 0 .150 MAX 
( 'S .2) ~ (3.8) 

1 @@i)@@@@ ~---+ 

L 0.81 J~ 0.060 
(20.6 ±0.5) (1 .5) 

WEIGHT (APPROX. ): 0.21 OUNCES 6 GRAMS 

0.313 MIN TYP 
(7.9 MIN) I 0 .112 ± 0 .020 

U U U Ih.' (4.1 t o.5) 

1---+M~ I'---...... PIN 0.015 CIA ±0.005 
(0.38 ±0.13) 
8 PLACES 

0 .250 I 
0.350 (6.3) I PINS NOT MARKED ARE GROUND 
(8.9) 

0.150 MAX 0.51 

(3.8) (12 .9 ±0.5) 

I ® 0 Ii> ® I 
0.Q15 ± 0.005 
(0.38 ±0.13) 

-.0.060 
L (1 .5) 

(NOTE: AM· '23 POSITIVE VOLTAGE ONLY .) 

WEIGHT (APPROX .) : 0.09 OUNCES 2.5 GRAMS 

(28 7 ± 04) 

o "S ~:i~0~/±000,03~ ., 
(2 9) - - "'--'---'--'-

0.080 x 45° ~
1 130 t 0 015~ 

I -4-,....ll.wlilJL~-k ,j.c:;:::::;:-- CHAM FER 
,- (2 .0 x 450

) 

0 .117 
(3.0) 

0 .200 
(5 . , )----1f-__+<~ 

0.300 
0.400 (7.6) 

0.248 (10.2) 0.635 ± 0.0'5 

0.175 MA~· 3) 0.067 - ( '6.' t 0.4) 

(4.4) 1+ (1.7) ?!I-'~----- ~~~~ ;~.~~~ 
-~@u~tH L O.O'O'~~.~:~ES 
~S ±0.005 (0.25 ±0.08) 

(0.38 ± .13) 10 PLACES 
WEIGHT (APPROX .): 0.18 OUNCES 5 GRAMS 

FP-6 

FP-8 

FP-10 

MECHANICAL DATA 

r-
0.312 MIN 

(7.9) t- ,.JWI.1I, .IJ..IUJ.lL, 

MO DEL 

o,soJ'11 

PIN 0.Q15 ±0.003 (0.38 ± O.08) X 
0.010 ±0.003 THK . (0.25 ±0.08) 
TYP 16 PLACES 

0 .'00~ ~ I 
(2 .S) 0.200 ~ 

0.300 (S. ') Il
(7.6) 0.400 
O.SOO (10.2) 
(12.7) 0.600 

('S.2) 0.700 
O . 'SO~ (17.8) t 
(3 .8) I G'!0000000 t-;-----::====. 
MAX '-1. . 1 + 

1.00 0.077 
(25.4 ±0.5) (1 .95) 

WEIGHT (APPROX.) : 0.24 OUNCES 6.8 GRAMS 

0.109 (2.8) OIA THRU 
• HOLES 

03i;9M~~Nrp l 

m r
O.937 ±0.005 ~ 

0.12S (23.80 ±0.13) 
(3.2) I 

I 
1+ 

0.625 j:: 0.015 
(lS.9 ~ 0.4) 

L IN 

0.375 :t 0.005 
(9.S ~0. 1) 

TYP 

(28) 0015 ±O 005 CIA 0.112J 'III 0.'00 ' I.l (0.38 ±O 13) 
(2 .5) 0.200 ~ 10 PLACES 

0.300 (S.l ) IJ- 0(~~s9 ';000.15 

(7.6) -- 0.'00 ~ 
0.281 (10.2) 0.150 MAX 

1(7~ (3.8) 

LI b-k±-l 
IL 1.187 ±0.015 J Vo56 

0.015 ±0.005 (30.1 ±0.4) (1 .4) 
(0.38 iO.13) 

WEIGHT (APPROX.): 0.17 OUNCES 4.8 GRAMS 

.--:-- 0.06 RAC TYP 

I 1B (1.5 ±0.5) 
0.59 , MODEL 3 

(15.0 ±0.5)~.295 L 
(7.5 2 

j o.400 ~ 
(10.2) ~ 10.165 MIN TYP 

(4.19) 

0.80 

.L- (20.3 ±0.5) 

0.200 MAX 9 ® !T4 0.095 

(5.1) ,- 0.018 , O.00S (2 .4) 

(0.46 , 0.13) 
PIN OIA 

3 PLACES 

WEIGHT (APPROX .): 0.35 OUNCES 10 GRAMS 
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MECHANICAL DATA 

FP-11 

0.018 t o.005 PIN OIA 
(0 .46 to.13) 
5 PLACES 

0.200 MAX 
(5.1) L~i!-_~~~~=~* 0.095 Tt---- 0.315 4 (2 .4) 

FP-13 

FP-16 

476 

(6 .0) 

_+L-_____ ,._-''-......... ..- (~ ::, AAD TY~ 

WEIGHT (APPROX.): 0.35 OUNCES 10 GRAMS 

0.015 DlA to.005 
(0 .38 t o.13) 6 PLACES 

0.125 MAX 
(3.17) 

0.050 
(1.27) 

WEIGHT (APPROX.): 0.Q3 OUNCES 0.8 GRAMS 

6 EQUAL SPACES r--.J @0.100 (2.54) 

0.110 l. NO~~€~:~~~.fIVE 
(~~) - --'f-

0.325 
PIN 1 --.. ........ (~~~) 

,,--u.--lL-.lL.....U.--lL-.ll.....l>.--,~ 

ODD COLORED --" 
BEAD 

.~CTL RF + 1 
MODEL 

RFI RF2 

/ 
"'~ PIN 14 

°ig'i8 110~~5 - ~2~~~3 11000,03~ ~ 

DIA 14 PLACE~S --\---: _______ -, -.L 
-C I (0.145) 

0.070 I!!! 0 0 0 0 0 g. (3.68) 

"~t + M~ 
WEIGHT (APPROX) : 0.14 OUNCES 4 GRAMS 

FP-12 

FP-14 

0.080 
(2 .03) 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.31, (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

• EQUAL SPACES 
AT 0.100 _ O.IOG 

(2.50 - 20.321 
TOLEAANCE_ 
ACCUMULATIVE 

,...----------:V"",DE=O,..OU=T:c:PU--T..... ----.1..,- ~ 

gggmH ,~ ~ 
MODEL 

+ DC"'~ (25.4) i 
=I ~~~ __ ~~- DC~'~N r-=~T L 0 ~ IF INPUT IF OUTPUT 

0.190 t 
(4 .83)_ 
MAX 

- 0.100 

WEIGHT (APPROX.): 0.81 OUNCES 23 GRAMS 

0.015 to.OOS OIA 
(0.38 to.13) 
4 PLACES 

(2 .54) 

0.66 (13 .31) 
MOUHll1'tO HOLE 
0100 01. THI'IU 
''''UCU 

(1 6 .7[6)~~~=:~~2;~E::::::3~~'£J I 
t 

0.07 
(1.78) 

0.20 +-1---1 
(5.08) 

0. 230~ 0 f.\ 0 0 f.\ 0 
(5.80) -'---t V V 

FP-17 

0.110 ~0.325 0.700~ 
(2.79) (8.26) (17.78) 

____ 1.35 

(34.29) 

WEIGHT (APPROX.): 0.63 OUNCES 18 GRAMS 

-{ 

7 EQUAL SPACES 
@0.100 (2 .54) 

0.150 TOLERANCE 
(3.811 ~ NON·CUMULATIVE 
TVP 

PIN 1 

RFI RF RF4 

MODEL 

0.325 
(8.26) 
MIN 

0.800 t 0.00 5 
(20.32 t 0.13) 

I 

RF2 I .~~~ 
ODD COLORED 

BEAD 
PIN 16 

0.015 t o.005 _ 1.000 t o .OOS __ • 
(0.38 10.13) (25.40 10.13) 

OIA 16 PLACES 

0.070 ~o 0 0 0 00 00 
(1.78)-._ 

I 
I -- ~~~ 

WEIGHT (APPROX): 0.21 OUNCES 6 GRAMS 



UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3) , (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

FP-18 

FP-20 

FP-22 

"--;-lao,06(~.~~)TYP 
0.740 to.020 1 MODEL 3 
(18.80 t o.51 ) 0.370 L 

t(9r) 2 

'J (~:.:~) ~ -j 11':0.,65 MIN TYP -l ___ I.-[ (4.19) 

1.100 to.020 

0.200 MAX .L- (27.94 t o.51
) ~ 

9 @ ~0.095 
(5.08) ,.- 0.018 to.OOS ~ t (2 .41) 

(0.46 t 0.13) 
PIN DIA 

3 PLACES 

WEIGHT (APPROX): 0.35 OUNCES 10 GRAMS 

or 
~ , ... + 

, 

-II- 0- .o~, 

II '" 

, , 

. . 
~ 'EOU - ~HOH~ 

~Oo.1 

AlS'acU 
o 100 t(X 
CUMULATIVE 

"'"" 

WEIGHT (APPROX ). 003 OUNCES 0.86 GRAMS 

I--

RET 
IF IN 

1 
Eo:~~ 1.000 

MODEL AET (25.31) 
VIDOUT ~ 
.'2YDC 

'--------' 

0.150 REF 

(3L--'~================91 
o UU --, 

.- 0.37sM..,1I: 
(1.52) 

GROUND STUD 
0.025 OIA X 150 LG --;--'--'-'1 
lo.t3 x 1."1 
2: PlACES 

~VACUATION TUBE 0 1SO ~.,,) LG 

':Z· HNC-:Z II: 0 lH (Ut) DP MIN ~~~:AEN~t:Z~U~~I~~D 
(4 HOLES) (DO NOT SOLDER TO BOARD) 

FIl.TER. RF1 

TERMINAL 
0.030 (0.11) OIA II: 

o 1SO (3.11) LG 

O.OJO 10.11) OIA II: 0 1SO (3.11) l.G 

WEIGHT (APPROX .): 2.0 OUNCES 57 GRAMS 

MECHANICAL DATA 

FP-19 

0.018 to.005 
(0.46 to.13) 

t 5 PLACES .1 
0.200 MAX ~---L ,.::~'[~~~~==== 

(5.08) -r 0.095 t 0.300 (7.62) T (2.41) 

FP-21 

-'*L-_____ r __ u........LL.-j. ...... -(~::) RAD TYP 

1.100 to.020 (27.94 to.51) 

WEIGHT (APPROX): 0.35 OUNCES 10 GRAMS 

2.500 
(13.45) 

O.1 50AEF ~ 

(~FI================='I 
.--- 0 ___ UU 

0265 MAX 
(1.73) 

2.350 t.O.010 2 .330 
(5,.64:t:O.25)_,5 • . 14) 

0 .090 REF 
_(221) 

0.285 
(7.23) 

I2.SlNc-a II: 0.145 (3.6') DP MIN ~~~~~~~~2~J!!i~~~~=~ LG FILTER , AFI 
(4 HOLfS) (DO NOT SOLDER TO BOARD) 0.030 (0.71) OIA II: O. ISO (3.11) La 

WEIGHT (APPROX.): 2.1 OUNCES 60 GRAMS 

FP-23 

0.150 REF 
(3.81) TYP 

I 

~E~ c:J IF ~~i 
OFFSET 

MODEL VIOOUT 
+12VOC 

RET - 12VOC 

1.800 

0.270 MAX 
(6.85) 

I 

PINS 0.030 :to.oos OIA ' 
(076 to 13) 

0.100 --1 0.125 
(2.541 I (45.69) 

(3.171 
0.250 r (6.3') 

0.112 
(2 .8') 

t 

L~L~.,,, 3.81 LG ( ) 
PROVIDE 0.125 (3.17) CIA MIN 
CLEARANCE HOLE ON BOARD 
(00 NOT SOLDER TO BOARD) 

::-:-r 
• 

0.;75 0.12 
' (9i

2 1 

(1St 

0.500 
(12.101 

WEIGHT (APPROX.): 1.0 OUNCES 28 GRAMS 

5 
') 
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MECHANICAL DATA 

FP-24 

FP-26 

(6lHI 

I 
,GOO 

'T 
o ,SO REF 

"~LI~ ________________ ~~I 
,-0 _______ Ob 

0265NAX 
(613) 

2330 

~=:=:=~'~'~ .. ~'~'~"~' ~~;:~~(Slll"'l (StU .to 251 

2160 
15736' 

WEIGHT (APPROX.): 2.0 OUNCES 57 GRAMS 

(1352) 
05n :!. 0002 

il6761 0266 
(254) 
0100 
M'N 

' ~ 
--, --

~ F JIl121 
(625) 0123 
OHI 

.t 0.002 

~ 

(160) ,06' 

=4 F= 
(333) 
OUI 

t 0002 

(") 
All TABS 0.025 t 0.010 WIDE 

0006 t 0.002 THICK 
(002) 

WEIGHT (APPROX.): 0.57 OUNCES 16 GRAMS 

FP-28 

478 

I 
0.&50 :t0002 

(16.51) 

0.100 
(2.54) 
MIN 

"o~~,r: ~ L.. 
(333) '---"1

L
. _____________ --'r----

ALL TABS 
(O.54) 
0.025 to.010 WIDE 
0.006 to.002 THICK 
(0.15) 

WEIGHT (APPROX.): 1.25 OUNCES 35 GRAMS 

- , 
0.175 
(445) 

---.l. 
0.063 
(1 .60) 

FP-25 

0266 
(616) 

L ' 

r
:,':' 
(625) 

1 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(. X = ± O.3) , (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

,'00 
(254) 

MIN 

0135 
13431 

0262 
(665) 

0131 
.10002 
1l33) 

0532 .10002 
(1352) 

FP-27 

FP-29 

j 

ALL. TABS 

(254) 
0100 

MIN 

DOT LOCAleS COMMON PORT 

AU. TAas 
(0.64) 

... , II I 
(1 &01 D 

(0.64) 
0.025 to.Ol0 WIDE 
0.006 to.002 THICI( 
(0.15) 

0.025 :l0010 WIDE 
0.00. .10.002 THICK 
(015) 

WEIGHT (APPROX .): 0.58 OUNCES 16.5 GRAMS 

1---------- , 0062~ 46002 ------; ~ 1~ 
(6.35) -+- (3.11) MIN 
0.250 I 4 SPACES ~I 0 1251 

2 3 5 6 

I 
(16.51) 

... [: L-______ .,.,-______ -' 

J 
(3.33) 
0.13' 

! 0.002 

t--
(127) 
0500 

0 f= =4L.-___ ----,----_----' 
(64) 

ALL TABS 0025 1. 0010 WIDE 
o 00i 1. 0002 THICI( 
(0 IS) 

WEIGHT (APPROX. ): 1.25 OUNCES 35 GRAMS 

(445) 
0175 

i 

(160) 
0063 

1 



UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3) , (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

FP-30 

FP-32 

FP-34 

(16.12) 
0.635 
MAX 

-i $ 
0.055 

(1.40) l r 0.890 I 0.055 (22.59) 
(1.40) 

~
~4& 4& 

l : 
0.150 
(3.81) 

1.190 

Te •• "" .• _ 

0.012 CIA 
(0.30) 

(10 PLe) $ , 1.200 

$1 

1.30 

J 
0.1 00 MIN (12 Ple) 0-80 UNC-25 X 0.090 OP I 

0.063 l r (4 PLe) FARSIDE ~ L 0.13 
(1.60) (2 .28) (3.30) 

~y $$$$$$$ f-
I 0.250 I -J I- 0.100 (5 Ple) 

(6.35) ----l ~ (2 .54) 

WE(GHT (APPROX.): 2 OUNCES 50 GRAMS 

r O.53~3.i52J.OO2---+_---I (2.54) 
0.100 
MIN 

i<:'{C":-2---9--1..~". F--r---b...,~;r~21 
INPUT 

(1.60) 

!!~2~1L-___ ~ __ ~ _______ ~t====~ 
ALL. TABS 

(64) 
0.025 :t 0.010 WIDE 
0.006 t 0.002 THICI( 
(0.15) 

WEIGHT (APPROX.): 0.57 OUNCES 16 GRAMS 

INDICATES PIN 1 0.010 ±0.002 
0.050 (0.25 ±0.05) 
(1.27) 

~-~ 
T-~ 

0-.L 
=" T 

c 0.015 ± O .OO~ 

" (0.38 ± 0.05) 

" ° 
L.- 0.385 =j r (9.77) 

MAX 
0.500 
(12 .7) 

0.120 I 

-(;.~~~ 
1-0.070 (1.78) 

MAX 

MIN 
2 PLACES 

WEIGHT (APPROX.): 1.07 OUNCES 30 GRAMS 

MECHANICAL DATA 

FP-31 

r b';','J l~\:ii~l -b 
::'-f:2--=1-l .. ~,,, r ::: 

INPUT 

(l.60) 

+---_=4_L--------IF=----+.'j' 
0.131 
(3.33) ALL. TABS 

(0.64) 
0.025 10.010 WIDE 
0.006 :to.002 THICK 
(0.15) 

WEIGHT (APPROX.): 0.54 OUNCES 15 GRAMS 

FP-33 

(10.79) I 0.42~~AX 1 ~20~~ -j r-
0.050. a 
(1 .27) 0.015 D-l' 1'4 ~~ ~iP M"" • ;~) t =!" J;,~," 

10.250 MINL 0.005 ±0.002 -+-l~ 
I (6.35) I (0.13 ±0.05) TYP -I 'I-- 0.130 (3.30) 

MAX 

WEIGHT (APPROX.): 1.02 OUNCES 29 GRAMS 

FP-35 

0.635 SO 
MAX 

(16T 

INDICATES PIN 1 

11 

0.400 (10.15) MIN I 
2 PLACES -1 

0.025R MAX. 
(0.63) 

(4 PLC) 

0.010 ± 0.002 
(0.25 ±0.05) 

Ii 0.015 ± 0.002 
~ (0.38 ±0.05) 

~ _ -.L 
~-T 
o 0.050 
~ _ --...£ (1.27) 0-, 

---1 I \. 0.140 MAX (3.55) 

~ r- 0.080 MAX (2.03) 

WEIGHT (APPROX.): 1.08 OUNCES 31 GRAMS 
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MECHANICAL DATA 

01-1 

01-3 

0.87 t= (22 .1 to.5) =1 
CTL RF IN + 

MODEL 

RFl RF2 

~5~~~ MAX 

~--~~ 
0.018 to.005 [n n n n n II ]i~ 
(0.46 to.13) DiA~ U U U U U U 

14 PiNS --1 1--0.100 TYP--' 
(2.5) ~jl~~ MiN 

.-r::--® ••••• ® Jlt 
0.300 0.50 
(7.6) (12.7 to.S) 

.~-® •• ®. ®® ~ 
0.10 ~ I--- 0.13 

(2.5 to.S) (3.3 to.5) 

(POSITIVE VOLTAGE ONLY SW·205 & 206. 207 & 208) 

WEIGHT (APPROX .): 0.14 OUNCES 4 GRAMS 

RFl 

1.37 
(34.8 to.5) 

MODEL 

+V CR161248 

'I 
RF2 

~==========~~0.2oo MAX 

0.D18 ± 0.005 e~=ii=ii=iF=ii=¥ii=ii9iF'iF'iii=li'=l' ~ 
I (5.1) 

(0.46 to.13) U U U U U U U U U U ~ --. O\;~O~'N 
DIA 24 PINS I I 0.100 TVP T 

-----1 r (2 .0) 

.--1--•.•••••••... ---. 
.. 1.. PIN 1 I 
0.600 0.80 
(l

L
5.2) (20.3 ±0.5) 

PIN 13 I 
~~~.--.--.--.-.--.--.--.--.-.--.-.~~ 

0.10 ~I I 014 
(2.5 to.S) ---l f-- (3.6' ±0.5) 

C-1 
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RFI RF2 +5V -12V C R 16 1 2 4 
AT·l02 24 13 1 N/A 3 4 5 6 7 6 
AT· l0J 24 13 1 N/A 3 4 N/A 6 7 8 

AT·l04 24 13 1 3 N/A N/A 5 6 7 8 

PINS UNMARKED ARE GROUND 

WEIGHT (APPROX): 0.39 OUNCES 11 GRAMS 

CONNECTOR 

2PLACES ~ 

a MOO" l3 
l-087S-J 

(22.2) 

TOLERANCE _ ± 0.015 
·(.X • ± 0.4) 

WEIGHT (APPROX.): 0 .75 OUNCES 21 GRAMS 

8 0.5 
9 N/A 

9 5 

9 N/A 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3) , (.XX = ±O.5) 
DIMENSIONS IN ( ) ARE IN MM. 

01-2 0.97 r-- (24.6 t o.5):=1 
1234RF + 

MODEL 

RFl RF2 RF3 RF4 

.Lt-· ® • ® • ®. ® 

0.600 
(15.2) 

Lt-®®®®®. ®® 

0.10 J =l I--- 0.13 
(2 .5 ±O.S) (3.3 to.5) 

0.80 
(20.3 to.5) 

U 
WEIGHT (APPROX): 0.28 OUNCES 8 GRAMS 

01-4 RF IN RF2 

[ 

C-2 

MODEL 

R" 

o 775 .t 0 020 SO 
(197 :1 0.5) 

NJ 
1 

0230 MAX 
(S I) j 
to:; ~IN 

1 

~~~O~~~~~EO -Io©i-@ ~ I' "1 r=- P_I'N 7 i ~ 1- -1: ~ ~--$: 6 EOUAl SPACES AT @'-I-f- --~ 010 (2 .5) TOTAL @--1- _ _± NON· ACCUMULATIVE 

, .J. 
PIN 19 ...... @ - - - VP1N 13 ! 

• EQUAL SPACES AT & .j. 0 - 0 -<§l~ ~ --.-
o 10 (2 .5) TOTAL I II T 
NON· ACCUMlATlVE ..l......- -----..I __ 0.09 (2.3) 

RF IN RF 1 RF 2 RF 3 RF 4 .V J CTL J 
SW-1 18 19 1 13 N/A N/A 3 I 

I SW·119 J N/A J 1 J 7 J 13 1. J 3 J 
PINS UNMARKED ARE GROUND 

WEIGHT (APPROX): 0.21 OUNCES 6 GRAMS 

MD·163 ONLY 

0.018 to.002 0.61 

(0.46 ±.OS) (15.09)-, r-- 0.<6 0.19 

2 PLS ~ --..n ~("'3) 
MOUNTING HOLE 1.256 0.016 0.10 
0.116 DIA THRU '\ t-131 .901-1t-(2.1I) (250) 
10) PLACES - ,- . 

OTt6 ~ • . l • 1.07 
(22 .761 L MODELR 0.53< (27.18) 

.1. X ~ 
~:i0,'~ ] 0.713 I ~ 1 

(18.11)~ "'3 ...J 
(36 .3) 

0.40 MAX 

0.190 j (10.16) L 
(4.83) t t 

WEIGHT (APPROX): 1.2 OUNCES 34 GRAMS 

0 I 
4 J 

I 



UNLESS OTHERWISE NOTED: 
.XXX = ±O.010 •. XX = ±O.020 

(.X = ±O.3l. (.XX = ±O.5) 
DIMENSIONS IN ( ) ARE IN MM. 

C-3 MD·18S ONLY 
0.018 to.002 OIA 

(0.46 to.OS) 0.»1 
TYP 2 PLACES ~ 

rn1 • 

(28.70) 
o.n 

I-- 0.48 
I-- (1 2.2) 

[J8I 

0.10 
(2.;4) 

+ 
0.92 

(23.37) 

+ 

I (4.8) ~ RFCONNECTOR L--..:..: _ __ SMA JACK 
0.40 MAX 1= ~ (3) PLACES 

(10.1S) + • 

C-5 

WEIGHT (APPROX): 1.2 OUNCES 34 GRAMS 

L1.344J 
(34.1) 

CONNECTOR 
2 PLACES 

1$t [ffB t oAo , 0.020 
-tt-Hf-- ..l (19.1 , 0.5) 

'===="_---.,..---1.' 

(17.1) 45" 
[ 0 375 t o 020 

(9 .5 , 05) 

1 0000lA 

0~72 

C' BORE 0.12 OIA X 0.14 DP, (25.4) 
4·40 UNC·3B X 0.20 DP 

C-7 

NOTE: .XXX = to.01S 
(.X = t o.4) 

WEIGHT (APPROX.): 1.8 OUNCES 51 GRAMS 

CONNECTOR 
3 PLACES 

1.00001A 
(25 .4) 

NOTE: .XXX = t o.01S 
(. X = t o.4) 

WEIGHT (APPROX.): 2.5 OUNCES 71 GRAMS 

C-4 

C-6 

C-8 

MECHANICAL DATA 

WEIGHT (APPROX.): 1.2 OUNCES 34 GRAMS 

r- 0.457 I (11.6) 

I -l I-- 0.375 to.020 
f..--.j (9 .S to.S) 

0.750 to.020 
(19.0S to.S) 

C ' BORE 0.12 OIA X 0.14 OP, 
4·40 UNC·3B X 0.20 OP 

:----,o'~---, 

WEIGHT (APPROX.): 1.76 OUNCES SO GRAMS 

0.750 , 0.020 
(19 .1 , 0.5) 

~ 
-m~+IiF"'h3lw 

0.872 -r+ 
(17.1) 1.34410.375 , 0.020 

(34.1) (9.5 , 0.5) 

,,=~~,,;I ~::OO~~~:~~ ~I~.:O 001: DP, 

WEIGHT (APPROX.): 2.5 OUNCES 71 GRAMS 
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MECHANICAL DATA 

C-9 t 
1.250 
(31.8) 

\!:;:;::!:~~F-!l 

C'BORE 0.12 DIA X 0.14 DP, 
4-40 UNC-3B X 0.20 DP 

--- CONNECTOR 
0.7503 PLACES 
(19.1) 

NOTE: .XXX = ±0.Q15 
( .X = ±0.4) 

MO·'40 MO·,4, MO·l43 YO·150 MO· '!W MO·17. MO·52504 

I" 077010020 0770t0020 looot0020 0.77010020 o 770:t0020 077010.020 0111110.020 
-{196t051 196 05 254 05 It.6 0.5 1516 05 19.605 196t05 

WEIGHT (APPROX): 3 OUNCES 85 GRAMS 

C-11 A 

MODEL 
t 
1,500 
(38.1) 

b:;:;E==a~~ 

UNLESS OTHERWISE 
NOTED, .XXX _ , 0 .015 
·(.X _ , 0.4) 

HH·108 

H·183 

C 

A 
0.770,0.020 
(19.6 ,0.5) 

1.207 ,0.020 
(30.6 .0.5) 

B 
0.375 ,0.020 

(9.5 ,0.5) 
0.592 .0.020 
(15.03 ,0.5) 

CONNECTOR 
• PLACES 

1.000 
(25 .4) 

WEIGHT (APPROX): 7 OUNCES 198 GRAMS 

C-13 
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0.800 
r--or--(20.3) 

0.600 

(15.2) l 

r.==!'=iF!=!=~ 
B A 

MODEL 

C 

li:¢::=~:=:~~-- C' BORE 0.12 DIA X 0.14 DP, 
4-40 UNC-3B X 0.20 DP 

UNLESS OTHERWISE 
NOTED, .XXX • , 0.015 
- (.X _ , 0.4) 

WEIGHT (APPROX): 3.28 OUNCES 93 GRAMS 

C-10 

0.562 
(14.3) 

CONNECTOR 
4 PLACES 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3), (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

0.750 
(19.1) 

C'BORE 0.12 DIA X 0.14 DP, -tt~~;;;;'2~~=~ 
4-40 UNC-3B X 0.20 DP -

C-12 

WEIGHT (APPROX): 3.6 OUNCES 102 GRAMS 

--+---'- ;j~~8~ 
1.145 i: 0.020 
(29.1 , 0.5) 

I ~ ~62 , 0.020 

C ' BORE 0.12 DIA X 0.14 DP' Q (1'.3 . 0.5) 
4-40 UNC-3B X 0.20 DP 

1.500 
(38.1) 

CONNECTOR Ll 0.250 
4 PLACES I ~ (6 .4) 

~2.500 0.250 
UNLESS OTHERWISE (63.5) (6.4) 

C-14 

NOTED, .XXX - t 0 .015 
'(.X _ t o.4) 

WEIGHT (APPROX): 10 OUNCES 283 GRAMS 

2.000 
3 0.875 (50.8) 

ffi 
~J 

~~0:'-+--"'2.~000 
~~~~~~~OR~ ~~~(5~0~.8~)==~~ __ -.r 

iItt if ~ ! °i:~5/,OOO~0 
L 0.437 t 0.020 

C'BORE 0.12 DIA X 0.14 DP, (11.1 , 0.5) 
4-40 UNC-3B X 0.20 DP 

WEIGHT (APPROX): 4 OUNCES 113 GRAMS 



UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3), (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

C-1S 

0 .688 
(17 .5) 

~5:~~ -..,--+-----1 

C'BORE 0.12 OIl. X 0.14 OP, 
4-40 UNC-3B X 0.20 OP 

UNLESS OTHERWISE 
NOTED, .XXX - , 0.015 
-(.X - .0.4) 

1.500 
(38.1) 

WEIGHT (APPROX): 9 OUNCES 255 GRAMS 

C-17 

C'BORE 0.12 OIl. X 0.14 OP, 

MODEL 

CONNECTOR 
5 PL"'CES 

4-40 UNC-3B X 0.20 OP G 

IOS.4.4 

lDS.409 ... 

C-19 

• 
2.250 
57.2 

1.625 
(40.34 

r-r~~~I~ 
K J I 

ok]=J (6.4) 

0.250 
(6.4) 

• c 0 
0.656 1.062 2.125 
1&.7) 27.0 54.0 

0.593 0.611 1.376 
15.06) (lU7 (34.95 

E F 
3.188 ' .500 
' .10 "4.3 

2.064 3.250 
(52.42 '2 .6 

UNLESS OTHERWISE 
NOTED, .XXX : .0.015 
(.X = .0.4) 

G H I J 
1.'45tO.02O .5$2t:O.020 ' .000 2.500 

28.1 0.5 ''' .3i:O.S 101.6 63.5 

.71OtO.020 .375tO.020 2 .750 1.000 
1St.fitO.S 1.5tO.5 15'.' 25.4 

K 

3.000 
76.1 

1.500 
" .1 

WEIGHT (APPROX): 10.58 OUNCES 300 GRAMS 

0.750 
(19.1) 

1.206 ,0.020 
(30.6 ,0.5) 

0.652 ,0.020 
(16.6 ,0.5) 

UNLESS OTHERWISE 
NOTED, .XXX =: ± 0.01 5 
·(.X • ± 0.4) 

C'BORE 0.12 OIl. X 0.14 OP, 
4-40 UNC-3B X 0.20 OP 

1.000 
(25.4) 

WEIGHT (APPROX): 5.47 OUNCES 155 GRAMS 

MECHANICAL DATA 

C-16 
.0.020 r "' ... --j - DC IN E (fO. 5) -t r 

~li-o.::::::M:O=:'~L::::::.:I _-O-U-';;J-"'-B-T! ~e IN 

flil lm...1 o.no .0.020 

l[J:[J\..jb.=======-_~~""::=--y-~(1_8're ,0.5) 
UNLESS OTHERWISE 0.375 ,0.020J 
NOTED .. XXX _ , 0.015 (9.5,0.5) 

'(.X - . 0.4) 'l:========.i:=::::::jC~'B~ORE 0.12 DIA X 0.14 OP, 
1+ 4-40 UNC-3B X 0.20 OP 

WEIGHT (APPROX): 4.27 OUNCES 121 GRAMS 

C-18 

=-c 1.000 

1.500 (25 .4) 
(3B. l) 0 .750 

i-o-----~ ~ 
"" ::L"K: ~ -1 1.020 . 0 .020 

"""l(J(""" --w- ~ (25.9 ± 0.5) 

C'BORE 0.12 OIl. X 0.14 OP, 
4-40 UNC-3B X 0.20 OP 

c=l 0.555 :t 0 .020 
--...... fI===:a,=iIi. __ ~ (14.1 t o .5) 

NOTE: .XXX = ,0.015 
(.X = .0.4) 

WEIGHT (APPROX): 9 OUNCES 255 GRAMS 

C-20 

0.210 
(5.33) 

0.330 
(B.38) 

1.35 
(34.29) 

MOUNTING HOLE 
0.100 Ql'" THRU 
4 PL ... CES 

MOUNTING 
PLATE 

WEIGHT (APPROX): 0.92 OUNCES 26 GRAMS 
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MECHANICAL DATA 

C-21 
1---- ~;770033 ':oo~~ --- -.I r~31~~ 

0.136 DIA 
(3.5) 

4 PLACES 

1.422 . 0 .750 , 0.005 
(36 .1) (19.1 , 0 .1) 

0 .665 

4.672 (7 .4) 

6 .078 (118 .7) 0 .438 

6 .953 (154 .4) (11 .1) 

CONNECTOR 
4 PLACES 

Asll.-rI .--C---M-O-O-E-L-<:!:f:!>....--T-li~~2~~ 

(176.6) 

MOUNTING AREA: 
VOWME: 

UNLESS OTHERWISE 
NOTED, .XXX _ , 0 .015 
·(.X _ , 0.4) 

9.25 SQ. IN. 60 SQ. CM . 
12.9 CU. IN. 211 CU. CM . 

WEIGHT (APPROX): 8.7 OUNCES 247 GRAMS 

C-23 

IN 

~ ~7~1.020 , 0 .020 
(25.9 , 0 .5) 

t::=o.625 , 0 .020 0.781 , 0 .020 
(15.9 , 0 .5) (19.8 , 0 .5) 

C' BORE 0.12 DIA X 0.14 DP, 
4·40 UNC,3B X 0.20 DP 

C-25 
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UNLESS OTHERWISE 
NOTED, .XXX _ , 0.015 
' (.X - . 0 .4) 

WEIGHT (APPROX): 5 OUNCES 142 GRAMS 

" 00 
13051 

MODEL 

our 

Ll!::====~ 
0 ... 
(U 21 

"SO 
(6:)51 

..L 

' soo r 
"SO 1 
(6351--j 

... 

... 

C'SORE 0.12 OIA X 0.14 DP, 
4·40 UNC-3B X 0.20 OP 

-1 
, .. 

(!to I, 

... ~ 

0.4 47 t o.02D 
(11 .3 t o.S) 

WEIGHT (APPROX) : 3.2 OUNCES 90 GRAMS 

C-22 

0.165 DIA 
(4.19) 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3l, (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

0485 MAX .... I r (1 23'9, 

030 

',726:' T -
,-.Lo • (30[98 ' ~oo 
,38. ', --t 090 

2.! __ -;- I::~~~....s,~-:,:;~~~...;;.;;~ _--,,-'2_2+:...8_6_' ~ 
0'4 ~ '3 .55'~ I I 0.5] SMA CONN. 0.22 _ 

(1346) TYP 3 PLACES (5.58 ) 

C-24 

C-26 

2 '0 I - (53 .34)-

1------ (831~728 ) -

WEIGHT (APPROX): 3.5 OUNCES 99 GRAMS 

SUFFIX " 8 " 
DENOTES IF OUTPUT 
REQUIRED ~ 0.470 

~~ (11 .94) 

2.330 ~ (59.18)-" 
3.020 

(78.70) 

~ 

r622~~ -11 

.....---~ 1.080 0 1.~805 
(27.43) 0 ~O.45) 

0.578 , 0.290 
(14.68) (7.37) 

0.375 TYP 
(9.53) 

WEIGHT (APPROX): 3 OUNCES 85 GRAMS 

~ rO.250TYP '11 ,1.35) 
i.+----:~..::....___+_; 

o ~ 0.300 

'4-4ONC,2. 0 .1" (4 .71) DP -"T (7.82) 

(2 HOlES) I- 1.500 1 
(31 .10)-

r-
1.000 1 
(25 . 40~. 5OO 

~~--~ .. --~ 
~ 0.150 ~ 

WEIGHT (APPROX): 1.4 OUNCES 40 GRAMS 



UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3), (.XX = ±O.5) 
DIMENSIONS IN ( ) ARE IN MM . 

C-27 

C-30 

C-32 

0.078 

~ ~(~ 0.695 
~(17. 65) 

0 375 I ~ 1.375 j 
(9.53) - (34.93) 
0.156 1.812 OMB BIAS 
(3 96)1 t-- TERMINALS 

0.187' I (46.02) ON THIS SURFACE 
14.75)L- ® 0 t 

MODEL 0.625 

® (15.9) 

r-I I 0.141 (3.58) DlA 
__ 2 125 -----j 4 HOLES 

(53 98) CONNECTOR. RF (SMA) 
FEMALE (3 PLACES) 0375 

19r g.r-=e:--E' 
r-1..1 .062.J 

I (26.98) I 

WEIGHT (APPROX): 1.6 OUNCES 46 GRAMS 

SMA JACK RECEPTACLE 

0.25 
--1 I- 4 PLCS 

I I (6.35) 

® ";l~i:t' ~I-
R"''''''----''''''-."..-<i;)o''''%--- t- I ¥.21 

0.12 DIA THRU 'I IS 33) 
4 PLCS .. _ (100 '.:2) 
(3.05) 0.77 

TOLERANCE 
.XX ±0.015 
(.XX ±0.4) 

(19.56) 

WEIGHT (APPROX): 2.50 OUNCES 71 GRAMS 

r- 0.457 
I (11 .6) 

I --J 1-0.375 ±0.020 1-----1 (9.5 ±0.5) 

0.750 ±0.020 
(19.05 ±0.5) 

WEIGHT (APPROX): 1.62 OUNCES 46 GRAMS 

C-29 

TOLERANCE 
.XX ;t.015 

(.XX ±0.4) 

MECHANICAL DATA 

SMA JACK RECEPTACLE 

-13~2408)~ 
-..! 0.70 

(17.78) 0 

-J (3~~) 
'---'-"----';'..., 

I 

-§ -----. 
I (200:~7) 
- - -----.t "-'----L--+-'-'l-

0.395 ;to.15 
(10.Q3) 

WEIGHT (APPROX): 7.58 OUNCES 215 GRAMS 

C-31 

0.30 ..... 
(7.62) 

1.62 
(41 .15) 

SMA JACK RECEPTACLE 

1.02 
(25.91) 

1- 1 
--~ 

LL , 
~Q~L-~ __ ~ __ ~ __ ~~ 

(U~) !j ~" 5 ~ 

C-33 

(3.81) 

TOLERANCE 
.XX ± .015 

(.XX ±0.4) 

3.20 
(81 .28) 

.525 ;t .015 
(13.34) 

WEIGHT (APPROX): 9.17 OUNCES 260 GRAMS 

0.625 
(15.9) 

C'BORE 0.12 DIA X 0.14 DP 
4·40 UNC·38 X 0.20 DP 

~~===4-~ 
0.750 ;t o.005 
(19.1 ;to.13) 

~~;;;;;;;;;;.;~==:= 

UNLESS OTHERWISE 
NOTED, .XXX = ±0.015 
(.X = ±0.4) 

WEIGHT (APPROX): 5.47 OUNCES 155 GRAMS 
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MECHANICAL DATA 

C-34 1~2':)l 
I- 0.12 -l r- (23.4) I 

T~ 
2.00 SO 

15

1 L..., .... ""'----,rn<:--' 

' I :r@ (!fZ1 I 
~.44 (11 .1, TYP 

-r 

r.2.~ ~ ~ !3~~ ~ 
WEIGHT (APPROX): 4 OUNCES 114 GRAMS 

C-36 

"'LTV. CAPACITOfI 
(2I"Ur1Cff'1 

~ __ ~~iT 
SUPfI'lIfO '''1'3) D.HO 

(lUOI .... 
n~2THO (1"15) 

G.ll1(4.75)OP(JII1H1 
(4 HOLES) 

WEIGHT (APPROX.): 2.1 OUNCES 60 GRAMS 

•• 40 NC·' THO 
.02501·3SIDf' 
,4 HOLES) 

~'~Ul------~I ~"~'~1 

lr~ EJ ,- ,,~ 
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TI 
O.UO 
fU41 

lL.,~,--__ """""",.-JJ "r l..!o~ii:7====~~O 
t • 0125 0125 r- CONNECTOR , RF ISMA) • ~I (311) 

'1.~~,:,':~,~ 

4{ ~I 
-ro:2so SO OHM TERMINATION 

,0.3" WEIGHT (APPROX.): 3.7 OUNCES 105 GRAMS 

C-35 

T 
1.000 

(25.40) 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010 •. XX = ±O.020 

(.X = ±O.3l. (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM . 

2.500 r--- (63.45) --r r 0.320 (8.13) 

MODEL 

~'-T-r-r--rlr----"--T:..,;:-r 

0.850 
(21.57) 

FILTER CAPACITOR 

0.415 
(10.54) 

0.187 
~~-++...., (4.75) 

CONNECTOR. SMA(FEMALE~ 
(2 PLACES) 

0.480 MAX 
(12.19) 

L~-=-=-==..::._==~ 
0.075 II 2.350 I *2-56NC-2 THO x 0.187 (4.75) DP (MIN) 
(1.91) ... t----- (59.64) ---I (4 HOLES) 

WEIGHT (APPROX.): 2.0 OUNCES 57 GRAMS 

C-37 I-j ----I!;':' 

~r-~=M=O=D=E=L~----~~ 
(25.40) 

~'-rr-.--rrr------=":""'rr-r-' 

0405 MAle 
(10.2t) 

,.07, II. 2350 _____ --1.1 
(1.911-1 (5964) 

0.320 
('.13) 

OFFSET PIN IS FOR 
OPTIONAL USE 

0.740 
(1"'0) 

CONNECTOR, SMA (FEMALE) 
(2 PLACES) 

':iI·SINC·, THO" 0.1'7 14.75) DP (MIN) 
(4 HOLES) 

WEIGHT (APPROX.): 2.0 OUNCES 57 GRAMS 

C-39 

0.112 (7.'2) -1 t-
: I: 

IS> ISOLATED INPUT 

DI~'~5pe~1s ~ QUADRATURE HYBRID ~ 

1~_@_.J@l:O';iU3:!!~:i;.:='T"-__ M_O_O_E_L __ ...JIOU=:_23T5~:=~JL_@_~~1' 
2 .0 25 

151 .40) 
'IJJ I 

1.7SO~ 
(IS") 

WEIGHT (APPROX.): 7.4 OUNCES 210 GRAMS 

:': I 



UNLESS OTHERWISE NOTED: 
.XXX = ±0.010, .xX = ±0.020 

(.X = ± 0.3) , (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM .. 

C-40 

O.ln 
(4.37) 

OIA .. PLACES 

4.875 
1-- --==---(123.73) --==-- -1 

: " 
S ISOLATED INPUT 

QUADRATURE HYBRID ® ® + 
37~ I ,~ 1-6> ®~~, MOO" ,;],=~ 6> • ; 

C-42 

~0-.-72-5JCi:!I~~--4-.o~----n~,a,5:~--~.1 
(18.40) _ .... ---(10'.10) 

1-----------(13::,1 

WEIGHT (APPROX.): 23 OUNCES 643 GRAMS 

J 1

_0.220 
(5.58) 

0.330 (8.38) 

9~~ 

C-44 

WEIGHT (APPROX.): 0.60 OUNCES 17 GRAMS 

J 
"" 0" DIA 

""-- THRU 
(31)" HOLES 

DIM ... 

0.38 
(9.6) 

WEIGHT (APPROX.): 1.53 OUNCES 44 GRAMS 

MECHANICAL DATA 

C-41 

0.125 (3. 18) OIA 
ce HOLES) 

0.281 (714)l r 

RF (SMAI 
I 0.56' I h, •. '7) ~ 

WEIGHT ( APPROX ) ~ 3.5 OUNCES 100 GRAMS 

C-43 

I ,(9.02) 
~0.355~ 

0.180 0.015 
(4 .57) il ---I (0.31) 

-ftlH-t-tt., 54) 

W ~ ~OOO 0.177 I (2 20) PIN 
(4.50) 0011 (028 

0.250 0018 (041) ~ (6.35) X 0100 (2 54) LG 

0.500 SO /i (3 PL .. CES) 

" (12 .7) 4 

IF OUT 

CONNECTOR 
RF (5 .... ) 
(3 PL .. CES) 

(UNIT SUPPLIED AS SHOWN) 

'o.80NC·2 THO 
(I PLACES) 

0.087 (1.70) OIl. THRU (4 PLACES) 

WEIGHT (APPROX.): 0.32 OUNCES 9 GRAMS 

C-4S 

WEIGHT (APPROX.): 2.2 OUNCES 62 .5 GRAMS 

O.ll 
(e .I I 

(J.O) 
012 DIA THRU 

" PLCS 
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MECHANICAL DATA 

C-46 

SMA FEMALE 
CONNECTOR 
(5 PLACES) 

1.50 
(38.1) 

Jl 

LOGIC CONN 

WEIGHT (APPROX.): 3.51 OUNCES 100 GRAMS 

C-47 

SMA FEMALE 
CONNECTOR 
(5 PLACES) 

:2H~L~~~E~U~~L~8 J~t6E~NO~F: i.~~ (34.0) 
BOLT CIRCLE 
NEAR & FARSIDE 

f-----'\--- (~:~) -----

DIM " A" 

LOGIC CONN 
(SEE TABLE) 

WEIGHT (APPROX.): 3.12 OUNCES 89 GRAMS 

C-48 

, ·Sf UNC·'. X 0 110 
2 P'l '''ASIDE 

0015 
,PI. 

NOTES 
1 UNITS SUPPLIED WITH SM" 

F("ALE CONNECTORS 
AND MOUNTING PlATE 

2 R" P.N DI ..... ETER IS 
00152 PL 

~-36 UN$-2S 
rr';;~1 '~'fr 

J,~,~, ~~~I I 
J 81AS p,,.. DIAMETER IS 

00304 Pl 

- - l PL 

~ .. •• ~'nuN".'OO70P 
s ..... FEM ... lE 
flANGE JACK :t .Pl 

0;' K 3 SPACES 

027 t- I 0.10 TYP 

O"E-I~~"- co~.;~r'~,:'::R';:. T· 1I0100DP2PL 
MOUHTING 0 '5 SO 

PlATE T . :-: 2·st UNfp~8 THAU 

022-~ 

t-uoo---l 1----022 --j ro.1I 

WEIGHT (APPROX.): 1.71 OUNCES 48 GRAMS 
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UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3), (.XX = ±O.5) 
DIMENSIONS IN ( ) ARE IN MM. 

NOTES: 

Jl 

0.20 
(5.1) 

DIM "A" 
(SEE TABLE) 

1. RF Conn. shall appear at only those loc. 
req . by the deatil spec. 

2. Logic connectors or pins shall be .s 
specified In Table and shall appear only 
at required locations. 

3. J1 shall be common arm unless 
otherwise specified. 

4. Power supply & GND Min. long . 



UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3), (.XX = ±O.5) 
DIMENSIONS IN ( ) ARE IN MM. 

MECHANICAL DATA 

C-49 

SMC 
Logic 

Connector 

0.18 
(4.S) 

0.25 
(6.3) 

: 

(~;l~) I 
2·56 UNC·2B X 0.17 OP. (4.3) 
MIN EFF THO 
4 PLACES 

LOGIC Vl 

GNO 

V2 

J3 
J2 r 

0.62 

1.81 
(46.0) 

~ (15.7) 

Lo.os TYP. 
(1.5) 

0.19 
(4.8) 

SMA FEMAL CONN 
3 PLACES 

WEIGHT (APPROX.): 2.48 OUNCES 70 GRAMS 

C-50 

I: 
~~~;) ~075 TY

J
. r --1 -1 ~ 0220 

.~ '111;~;H F~, ~'~,\,@- _/J, Ib I "i~ .. 
INTERFACE I 0.480 1--\ (".'0) 

-~ J 0 .• 50 @-,-
(16.51) 0.330 

I ( •. 3.) 
- - 0- + - + 0 ~ 

0.013 ----'--
(0.33) 01. 
2 PlACES ~;~~) -l I- I \ 0.102 2.56 

OIA. UNC·2B X 0.086 DP. 
INDICATES INPUT 0.232 ~ ~ ~H~j 

CR-1 

(5 .• 0) 
(4 PLACES) 

WEIGHT (APPROX.): 0.96 OUNCES 27 GRAMS 

0.005 ± 0.002 
(0.13 ±0.05) 

\. RF GROUND 
CO) PLACES 

1 ~ ! r;:rlF~"'A""'~"b----.L~2'7~ 
t tRFG~ 

r;~5~~ (BOTTOM) 

WEIGHT (APPROX): 0.07 OUNCES 2 GRAMS 

C-S1 

RF INPUT 

CR-2 

0.10 (2.5) DIA THRU 
4 PLACES 

SMA CONNECTOR BASE PLATE 

J:;·IY~·~'" 
(16.9) 

~L..:.+--""----'''''---r-1I.L-0-.3-32-I. EH ~0.21 (5.3) 

±0.002...J - 2 PL 
2 PL 0.318 

INDICATES INPUT 
(8.4 ±0.05) (8.1) 

WEIGHT (APPROX.): 0.74 OUNCES 21 GRAMS 

I r:~~~ ~ 0.130 
--, (3.30) I 

PINl l -1 
-L----'r=-i:'lr--l 0.130 

0.005 ±0.002 
(0.13 ±0.05) 
7 PLACES lu 

I 
0.210 
(5.33) 

MIN 7 PLACES 

0.215 
(5.46 ±0.13) 

(3.30) 
TYP 

t 

0.063 
(1.S0)
TYP 

3 4 5 6 3 EQUAL SPACES I ~ ~~ -1jl ~ f8i.°:~~~~~ ~I 7 PLACES r- NON-CUMULATIVE r 
~ 0.010 ±0.003 O.OSO MAX 

(0.25 ±0.08) (1.52) 
7 PLACES 

PIN CONFIGURATION 

P T 
w- 2 I 7 
w- 2 

RF COM RFl RF Al 
N/A 2 5 

1 2 

ALL OTHER PINS ARE GROUND. 

Bl A B2 
4 N/A N/A 

WEIGHT (APPROX): 0.01 OUNCES 0.3 GRAMS 
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MECHANICAL DATA 

CR-3 
0.180 SQ. 0.250 

ORIENTATION MARK 

3 EQUAL SPAC[S 
@0.050 (1 .27) 

----~-l-~-)--~,I·(~~~)· l 
L...f----------..;.----~ ~ 0.015 to.003 

PIN 8 T (0.3~::.08) 

TOLERANCE 
NON·CUMULATIVE 

PIN 3 

MOOEL 

PIN 6 
L-__ -L ______ ~ __ ~ 

PIN 4 

0.028 .l.... ===l 
(0.71) t 

PIN CONFIGURATION 

PIN 5 

t=====f t 
0.005 ± 0.002 
(0.13 ±0.05) 

ALL OTHER PINS ARE GROUNO. 

WEIGHT (APPROX) : 0.007 OUNCES 0.2 GRAMS 

0.067 
(1 .70) 

SF-1 

WEIGHT (APPROX): 0 .07 OUNCES 2 GRAMS 

SF-3 , 

D 
D IAX 

(508) 

~ 

D T 
0250 

I 
L- D31D~ 
1- (7.87) -I 

WEIGHT (APPROX.): 

490 

o 
OIOaTYP ~ 

(254) ~ 

•• 
• • 0050 TVP-H 

(1 .27) 

FOOTPRINT FOR 
PRINTED CIRCUIT 

BOARD -, 
0.310 

_~ (rr 
0.070 TYP 

(1.78) 

0.011 OUNCES 0.31 GRAMS 

CR-4 

SF-2 
PIN' 

PUNCH ..... RK 

UNLESS OTHERWISE NOTED: 
.XXX = ±O.010, .XX = ±O.020 

(.X = ±O.3), (.XX = ±O.S) 
DIMENSIONS IN ( ) ARE IN MM. 

" 15 14 13 

PIN 1 c:=~~Io.I....I.I....I.L.."il:!==:::J 12 

0.050 TVP 
(127) 

OOSO TVP 
(121) 

0250 SO 
(135) 

h==:::J 1O 

0.027 0.005 

~:::::~==========~~=====(OI3)1 0075 ... AX ~ I I--L 
I,' .• ,'I----~----_ I~----------~I ~ 

0100 TVP I 
{254J -1 

WEIGHT (APPROX) 001 OUNCE 03 GRA ... S 

PIN'/ 

01-5 

~
DD1t'MAX 

---, ~ .... u .. ,. ,~'" 

D.DOUAX jJ I ~ 
~ 

. ' MAX 

...i 
0.010 "AX I.=-- 0.'0' MAX 0.035 MAX-1 f-.l--- 0.'03 MAX ---l 

WEIGHT (APPROX .): 0 .003 OUNCES 0.08 GRAMS 

L-0.970 t o.020---l I (24.6 to.5) __ I 
RFI RF RF4 

MOOEL 

RF2 + 1 2 3 4 RF3 

0.200 
~ __________ J (5.1) MAX 

~ l~ 
0.018 to.005 n n n n n n n ___ ~ O(;.~O) 
(0.46 to.13) U U U U U U U 

16 PINS I i MIN 
-+1 0.100 

(2 .5) TYP 

.---+-~®®®®®®® ~ 
0.80 to.02 0.600 

(15.2) 

,-®+'_' __ ' __ ' __ ® __ ' _, __ ®--'.CI

05

) 

0.10 ±0.02 CI 0.13 10.02 
(2.5 to.5) (3.3 to.5) 

WEIGHT (APPROX.): 0.26 OUNCES 73 GRAMS 



ANZAC AMPLIFIER FLATPACK INSTALLATION DATA 
Anzac products come in a variety of package 
styles, but they can be separated into three general 
categories: flatpacks, plug-in packages, and con
nectorized packages. The flatpack units can fur
ther be separated into RF/IF flatpacks and micro
wave flatpacks. RF/IF flatpacks have ground leads 
for installation while microwave flatpacks require 
direct grounding to the case. Plug-in packages in
clude TO-5 and TO-8 packages, relay headers and 
other types of dual-in-line packages. 

The installation of plug-in packages, except for 
amplifiers, is self evident and follows conventional 
printed circuit board mounting practices. Informa
tion describing mounting and heat sinking am
plifiers is presented below: 

INSTALLING RF/IF FLATPACK 
DEVICES 
The Anzac series of RF/IF flatpack signal process
ing components are designed for maximum RF per
formance plus convenient installation in micro
strip, stripline or printed circuit board configura
tions. While they physically resemble familiar in
tegrated circuit packages, the techniques used to 
achieve maximum performance are somewhat dif
ferent and perhaps unfamiliar. Their interface to 
circuitry becomes increasingly important when 
operating at frequencies above several hundred 
Megahertz. Since all circuitry contained within the 
Anzac flatpacks is impedance matched, maximum 
performance is achieved by minimizing the discon
tinuities between the 50 ohm flatpack and asso
ciated circuitry. Three alternate methods of mount
ing and interfacing are described, categorized by 
their upper frequency limits of operation. 

METHOD I Specification performance 
over entire frequency range 

METHOD II Convenient installation
specification performance 
to 500 MHz 

METHOD III Lowest cost installation
specification performance 
to 100 MHz 

METHOD I 
This micros trip interface to the flatpack provides 
full performance over the unit's entire frequency 
range and requires no external compensation. The 
ground paths must be as direct as possible, using 
plated-through-holes or foil extending from the 
ground plane through the dielectric material to the 
lead attachment point as shown in Figure 1. Note 
that the flatpack is installed in a cut-out area of the 
circuit board. The purpose of this is to minimize 
discontinuities and also to provide the extremely 
low inductance ground paths necessary for good 
high frequency operation. Also observe the slight 
chamfer of the micros trip signal conductors that 
prevents their shorting to the flatpack case. This 
technique of interfacing to the Anzac flatpack 
allows high performance to above 3 G Hz. 

CONDUCTOR 
.----,b I f1 /32" pi F, 

PLATED-THROUGH-HOLE GROUND PLANE 

METHOD I - High performance microstrip installation 
in 1/32" glass teflon board, copper clad 2 sides 

Figure 1 

METHOD II 
Method II is a microstrip interfacing technique for 
frequencies up to 500 MHz. The package installa
tion is easier, but full performance to 500 MHz re
quires external compensation. The minimal lead in
ductance added by this method does not adversely 
affect performance below 250 MHz and requires no 
external compensation. For operation to 500 MHz, 
compensation is needed and is added in the form of 
a lumped capacitance of 1 to 2 pf from the signal 
leads to ground. This can be either a discrete 
capacitor or a distributed form using a stepped 
discontinuity in the connecting transmission lines 
to add the required capacitance. This technique 
transforms the undesirable signal lead inductance 
into an element of lowpass filter having a cutoff 
frequency of 1 G Hz, if dimensions are followed 
closely. An excellent way to accomplish this com
pensation is to extend the micros trip conductors at 
right angles at the flatpack lead attachment point 
to form a lumped capacitance as in Figure 2, point 
A. This capacitance can be easily altered in pro
totyping by varying the area of the stepped discon
tinuity to achieve maximum performance. 

~
0'425==i1 ./ 

0 .025 RADIU: J 2NDUCTOR~" 

! 7"--- $_-
PLATED-THROUGH-HOLES 'GROUND PLANE t 

METHOD II - Installation in 1/32" glass teflon board, 
copper clad 2 sides 

Figure 2 

METHOD III 
Method III consists of mounting the flatpack on a 
conventional PC board, using the low package pro
file to gain higher packaging densities that result 
from closer center-to-center spacing of the printed 
circuit boards. The leads are formed by a bending 
fixture to the dimensions shown in Figure 3 and 
the flatpack is then installed in the conventional 
manner. This technique is usable to 100 MHz 
covering the majority of IF signal processing re
quirements. When high frequency operation is 
desired, refer to Methods I and II. 

1/16l r-- 0 .025 RADIUS 

~/4~~~~-0-'5-00~~~~j-'¥-J.1 \:CONDUCTOR! 

METHOD III - Printed circuit board installation 

Figure 3 
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TOTAL QUALITY MANAGEMENT 

CUSTOMER 
ORIENTATION 

CUSTOMER 

PARTICIPATE EDUCATE PEOPLE 
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PRODUCTS 
DESIGN/MATERIAL 

OWNERSHIP 
CULTURE 

PROCESSES 
ANALYSIS/CONTROL 

PLANNING 
COMMUNICATION 

PRODUCT 

MANAGEMENT 
LEADERSHIP 



At Adams-Russell, we know that the quality of a 
product depends upon more than just its design. It 
takes dedicated people working together in a qual
ity environment to design, manufacture, test , and 
inspect it . With this in mind, we begin our quest for 
quality with a commitment: 

EXCELLENCE THROUGH TEAMWORK 
It is not a slogan. It is an attitude. When you meet 
with our Sales representatives and consult with our 
Product Engineers, you will realize that this com
mitment is for the entire team, not just the 
operators on the floor building our products. In the 
performance of our products, excellence is the stan
dard. Whether you need a spare cable for a receiver 
or a complex sub-assembly for a missile, you get the 
same standard of quality from Adams-Russell: 
EXCELLENCE. 

TOTAL QUALITY MANAGEMENT 
Adams-Russell recognizes that a commitment to ex
cellence must be matched with the commitment of 
resources to do the job. Our 'Ibtal Quality Manage
ment System is a comprehensive approach to 
quality in manufacturing. Based upon MIL-Q-9858, 
MIL-M-3851O, and MIL-H-38534, the new General 
Specification for Hybrids, it requires thorough Initial 
Quality Planning and participation by Quality 
Assurance and Quality Control personnel in all 
aspects of contract performance: 
• Custom requirements are converted directly 

into internal documentation placed under 
revision control; 

• Designs are reviewed for maximum 
producibility and resistance to process varia
tion, as well as conformance to application 
requirements; 

• Analyses such as Mean Time Between 
Failures, Component Derating, Worst Case 
Power, and Thermal based upon accepted 
military guidelines such as MIL-STD-217 are 
available upon request for all designs; 

• Suppliers and their raw materials are qualified 
and evaluated through Quality Systems such 
as: Surveys, Vendor Quality Rating; Lot 
Qualification and Element Evaluation 
programs by Quality Assurance to assure 
flowdown of applicable requirements through 
general and detail specifications. 

• Devices are manufactured by trained and 
certified operators using processes controlled 
using detailed statistical analyses; then 
thoroughly tested and inspected in 
accordance with test methods and inspection 
criteria applicable to their product type using 
calibrated equipment and approved written 
procedures; 

• Inspections and tests are performed by 
trained and certified personnel using 
approved test methods to the inspection levels 
suggested by the statistical profile of the 
process being monitored. All devices are 
inspected 100% by Manufacturing prior to 
presentation to Quality Control for lot 
disposition; 

• All test and inspection equipment is 
calibrated using standards traceable to the 
National Bureau of Standards in accordance 
with MIL-STD-45662; 

• Failure Identification, Analysis, and Corrective 
Action is required to be performed and 
documented in accordance with MIL-STD-1520 
for all nonconformances whether identified 
prior to or following delivery. 

• Finished devices are reviewed by Final 
Quality Control for total compliance to 
Customer requirements prior to delivery or 
Customer Source Inspection. 
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MILITARY PROGRAMS/QUALIFICATIONS 
Adams-Russell' components are currently qualified 
for use on airborne and aerospace applications 
such as: 

EW/ 
ELINT 
EXCITER 
ADCAP 

AIRCRAFT/ 
RADAR 
F-14 
F-15 

SATELLITES/ 
SPACE 

WILD WEASEL 
MRCA 

F-16 
F-18 

MISSILES 
SPARROW 
PHOENIX 
AMRAAM 

FLEET SATCOM 
MARISAT 
EXOSAT 
METEOSAT 
SHUTILE 

HARM 
HARPOON 
MILSTAR 
PATRIOT 
STANDARD 
L.C.S. 
TACIT/RAINBOW 

INEWS 
LANTIRN 

Bl 
B2 
B-52 
EA6B 
MMRS 
JSTARS 
MODE-S 

These programs require qualification to the follow
ing Department of Defense requirements: 
GENERAL 
MIL-E-5400 
MIL-M-38510 (CLASS B AND CLASS S) 

COMPONENT 
MIL-M-28837 
MIL-P-23971 
MIL-C-15370 
MIL-A-28875 

QUALITY PROGRAM 
MIL-Q-9858 
MIL-I-45208 
MIL-STD-45662 
MIL-STD-480 

WORKMANSHIPIENVIRONMENTAL 
MIL-STD-454 
MIL-STD-883 
MIL-STD-202 

494 

MIL-S-45 7 43 
WS-6536 

FED-STD-209 
MIL-HDBK-263 
MIL-STD-1285 
MIL-STD-129 

COMMUNICATION 
MANPACK 
SCOT 
NESP 
MSE 
AF IFF 



FACILITIES/TEST 
Adams-Russell component manufacturing facilities 
are fully compliant with FED-STD-209 requirements 
for cleanliness and environmental control. All pro
cesses exposing semiconductor elements are carried 
out in Class 100,000 clean rooms. All monolithic 
Gallium Arsenide processing is performed in a Class 
100 clean room. Corrective Action limits are 
established based upon historical data and specific 
corrective actions are identified, including the 
disposition of work-in-process. 
Adams-Russell maintains Electircal and Environ
mental Test Laboratories staffed by skilled tech
nicians working with state-of-the-art equipment 
identified and/or calibrated in accordance with 
MIL-STD-45662. Tests are documented via travelers, 
inspection logs, and/or Acceptance Test Procedures. 
Test methods are based upon MIL-STD-883. The 
tables on the page following identify Standard 
Quality Test Plans appropriate for the device types 
noted. 

A LOOK TO THE FUTURE 
Adams-Russell is now moving towards certification 
to the MIL-STD-1772 Qualified Manufacturer's pro
gram requiring full compliance to MIL-M-3851O, 
MIL-STD-883, and to MIL-H-38534. These certifica
tions require a Product Assurance Program that 
guarantees the involvement of Quality in all aspects 
of contract performance. Adams-Russell is also 
working with JEDEC, the government liaison 
branch of the Electronic Industries Association 
(EIA), to develop standards that are appropriate for 
the techniques and technologies used by the 
RF/Microwave industry. These programs, combined 
with our Total Quality Management approach, will 
assure Adams-Russell's position as a World Class 
Manufacturer of quality RFlMicrowave components. 

Excellence Through Teamwork 
With Our Customers, 
Our Suppliers, 
and Among Our Employees. 
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I 

PASSIVE AND MIXER PRODUCTS 
TABLE lA 
DEVICE SCREENING 

(Reference Document MIL-STD-202) 

TEST 

Stabilization Bake [1] 
Thermal Shock 
Electrical Test 
Seal Test - Gross [1] 
External Visual 
External Mechanical 

SAMPLE SIZE 

100% 
100% 
100% 
100% 

1% AQL 
1% AQL 

METHOD/CONDITION 

24 hours @ 125 0 C 
107/B 5 cycles 
Product Data Sheet 
112/D 
Divisional Workmanship Manual 
Device Outline Drawing 

NOTE: [1[ This test does not apply to connectorized units. Connectorized units using hermetically sealed products will be 
screened to Table 1 at that leve l. 

TABLE 2A 
QUALITY CONFORMANCE INSPECfION 

(Reference Document MIL-STD-202) 

SUBGROUP 

Electrical over Temp. 
Solderability 
Resistance to Solvents 
Vibration 
Electrical at Room 
Seal Test - Gross [1] 

SAMPLE SIZE 

1% AQL 
1%, S-4 AQL 

3 Devices 
1%, S-4 AQL 
1%, S-4 AQL 
1%, S-4 AQL 

METHOD/CONDITION 

Product Data Sheet 
208 
215 
204/A or D 
Product Data Sheet 
1121D 

NOTE: [1[ This test does not apply to connectorized units. Connectorized units using hermetically sealed products will be 
screened to Thble J at that level. 

TABLE 3 
QUALIFICATION [1] 

(Reference Document MIL-STD-202) 

TEST SAMPLE SIZE 

Subgroup 1 
Moisture Resistance 2.5%, S-4 AQL 

Subgroup 2 
Salt Spray 2.5%, S-4 AQL 

Subgroup 3 
Shock 2.5%, S-4 AQL 
Terminal Strength 2.5%, S-4 AQL 

METHOD/CONDITION 

106 

101 

213/C 
211 

NOTE [1[ : Thble 2, Quality Conformance Inspection is part of the qualification testing and is done prior to these tests. 
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AMPLIFIER, SWITCH LIMITER AND 
HYBRID MICROCIRCUIT PRODUCTS 
TABLE IB 
DEVICE SCREENING 

(Reference Document MIL-STD-883) 

TEST 

Stabilization Bake [1] 
Temperature Cycling 
Constant Acceleration [1] 
Burn In 
Final Electrical 
Seal Test - Fine [1] 
Seal Test - Gross [1] 
External Visual 

SAMPLE SIZE 

100% 
100% 
100% 
lOO% 
100% 
100% 
100% 
100% 

METHOD/CONDITION 

1008/B 125 ° C for 24 hrs 
1010/B 
2001/A Yl Plane only 
1015 85 ° C for 160 hrs 
Product Data Sheet 
1014/A 
1014/C 
Device Outline Drawing 

NarES: [1] This test does not apply to connectorized units. Connectorized units using hermetically sealed hybrid microcircuits 
will be screened to Thble 1 at the hybrid level. 

TABLE 2B 
QUALITY CONFORMANCE INSPECTION 

(Reference Document MIL-STD-883) 

TESTS SAMPLE SIZE METHOD/CONDITION 

Group A, Electrical Testing 
Subgroup 7 LTPD = 5 Product Data Sheet @ 25°C 
Subgroup 8 LTPD = lO Testing at -55°, + 85 °C 

Group B, Physical Testing [1] 
Subgroup 1 Physical Dimensions 2 Devices 2016 
Subgroup 2 Resistance to Solvents 4 Devices 2015 
Subgroup 3 Internal Visual and 1 Device 2014 

Mechanical 
Subgroup 4 Bond Strength 2 Devices! 

22 Wire 2011 
Subgroup 5 Die Shear Strength 2 Devices! 

22 Components 2019 (2 Devices minimum) 
Subgroup 6 Solderability 1 Device/15 Leads 2003 (2 Devices minimum) 
Subgroup 7 Seal Test 

Seal Test - Fine [2] 15 Devices 1014/A 
Seal Test - Gross [2] 15 Devices 1014/C 

NarES: [1] No failures allowed. 
[2] This test does not apply to connectorized units. Connectorized units using hermetically sealed hybrid microcircuits 

will be screened to Thble 1 at the hybrid level. 
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TABLE 3B 
QUALIFICATION [1] 

(Reference Document MIL-STD-883) 

TEST 

Group C, Life Test [2] 
Subgroup 1 

Temperature Cycling 
Constant Acceleration 
Seal Test - Gross 
Seal Test - Fine 
External Visual 
End Point Electrical 

Subgroup 2 
Steady State Life 
End Point Electrical 

Subgroup 3 
Internal Water Vapor Content 

Group D, Package Testing 
Subgroup 1 

Thermal Shock 
Stabilization Bake 
Lead Integrity 
Seal Test - Gross [3] 
Seal Test - Fine [3] 

SAMPLE SIZE 

15 Devices 

10 Devices 

5 Devices 

5 Devices 

METHOD/CONDITION 

10l0/C 
2001lE (Y 1 plane only) 
1014/C 
10l4/A 
Device Outline Drawing 
Product Data Sheet 

1005 (125°C for 1000 hrs) 
Product Data Sheet 

lOIS 

lOllIC 
100S/C (1 hr) 
2004/B2 (15 leads) 
1014/C 
1 0l4/A 

NarES: [11 Thble 2, Quality Conformance Inspection is part of the qualification testing and is done prior to these tests. 
[21 No failures allowed. 

RHG PRODUCTS 
TABLE IC 
DEVICE SCREENING 

(Reference Document MIL-STD-883) 

TEST 

Temperature Cycling 
Seal Test - Fine [1] 
Seal Test - Gross [1] 
Mechanical Shock [2] 
Burn In 

SAMPLE SIZE 

100% 
100% 
100% 
100% 
100% 

METHOD/CONDITION 

101O/A 
1014/A 
lOI4/C 
2002/A 
1015/S5°C for 160 hrs 

NarES: [11 This test does not apply to non-hermetic connectorized units. Non-hermetic units using hermetically sealed hybrid 
microcircuits will be screened to Thble 1 at the hybrid level. 

[2J This test will be performed at manufacturer's option. 
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SEMICONDUCTOR CENTER 
The Adams-Russell Semiconductor Center, 
established in 1982, specializes in the design and 
manufacture of GaAs MMICs for military and space 
applications. Its key personnel have brought many 
years of GaAs experience to Adams-Russell Elec
tronics and have made a number of significant con
tributions to the advancement of this technology. 

The Semiconductor Center provides a focal point 
for microelectronics technology within Adams
Russell and operates as an independent business 
unit supplying custom MMICs (using Adams-Russell 
designs) to major military electronics manufac
turers. In addition , it supplies MMICs for use within 
Adams-Russell and for sale as standard products by 
Adams-Russell's Anzac Division, co-located with the 
Semiconductor Center in Burlington, MA. This rela
tionship enables Adams-Russell to offer its 
customers complete environmentally-screened 
MIL-SPEC hybrid assemblies incorporating GaAs 
MMICs. 

In 1984, Adams-Russell became one of the first U.S. 
manufacturers to deliver MMICs for use in a military 
production program and has since provided foun
dry services to over twenty-five (25) of the leading 
military electronics systems manufacturers. These 
initiatives in GaAs technology reflect Adams
Russell's commitment to a position of leadership in 
advanced RF and microwave components and a 
realization that GaAs MMICs will be crucial to 
achieving the performance, size and cost re
quirements of future defense systems. 

GaAs MMIC FACILITIES AND 
CAPABILITIES 
The Adams-Russell Semiconductor Center is located 
in a 54,000 sq. ft. building in Burlington, MA. This 
facility includes a 6,000 sq. ft. FED-STD-209B Class 
10,000 clean room for hybrid microwave integrated 
circuit (MIC) assembly and MMIC packaging, a 4,000 
sq. ft . Class 100 clean room for GaAs wafer fabrica
tion, a 1,000 sq. ft. Class 10,000 clean room for 
MMIC testing and approximately 6,000 sq. ft. of ser
vice areas for clean room support equipment. 
Adams-Russell also operates additional hybrid MIC 
manufacturing facilities in Bangor, ME and Cork, 
Ireland, comprising a total of 180,000 sq. ft. 

All semiconductor processing and production test 
operations, from substrate characterization to die 
separation, are performed in the Class 100 clean 
room. This facility is sized to support an eventual 
throughput of approximately 100 wafer starts per 
week . It includes a broad spectrum of advanced 
semiconductor processing equipment, including 
deep-UV mask aligners, electron-beam evaporators, 
plasma-CVD deposition and etching systems and ion 

500 

implantation/annealing systems. Cassette-to
cassette wafer handling is incorporated for maxi
mum wafer throughput and reproducibility. DC 
wafer-level testing is performed automatically using 
a Keithley 350i Parametric Test System with Elec
troglass and Rucker and Kolls Automatic Wafer 
Probers. RF wafer-level testing capability includes 
Cascade Microtech RF probers and Automatic Net
work Analyzers (HP 8510 and 8753). 

Adams-Russell has made a major commitment to 
CAD/CAM technology for MMIC design and test. A 
total of 12 work stations can access three VAX com
puters via an ETHERNET link, permitting ready 
access to design, process and test information. Soft
ware includes SuperCOMPACT and SPICE for cir
cuit analysis and optimization, KIC2 for IC layout, 
Keithley KDA for statistical analysis and database 
management and proprietary software for on-line 
wafer process documentation, lot tracking and 
finished goods inventory. 

Adams-Russell has high-volume packaging and 
screening capabilities at its disposal within the 
company's Anzac Division, which has long been a 
leader in the area of RF and microwave hybrid MIC 
components and assemblies. Anzac routinely 
handles semiconductor chips of various sizes in 
both thick-film and thin-film hybrids and can 
provide fully tested and screened hermetically 
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Figure 1. Wafer Fab Sequence 

sealed packages to the exacting requirements of the 
military electronics marketplace. The QA organiza
tion has been approved to MIL-Q-9858A and is ca
pable of environmental screening to MIL-STD-883 
up to and including "S" level. 

GaAs MMIC TECHNOLOGY 
Design and manufacture of GaAs MMICs involve a 
large number of complex and interdependent steps, 
including design, simulation and optimization, 
layout, wafer fab, packaging and DC/RF tests. The 
design rules dictated by the process technology 
have to be closely coupled with circuit optimization 
and layout in order to realize a cost-effective, high
yield MMIC technology; a "design for production" 
approach is the integrating concept for Adams
Russell's GaAs IC technology development. 

Adams-Russell's production GaAs IC technology is 
based on direct implanted n-channel depletion 
mode MESFETs with selectively implanted n + 
ohmic contacts. Implanted resistors, spiral inductors 
and dielectric capacitors are integrated on the same 
chip using air-bridge interconnects to form a 
monolithic integrated circuit. Key features of wafer 
fabrication are highlighted in Figure 1. 

DC TESTS 

AF TESTS 

Figure 2. Process Control Monitor 

Adams-Russell offers three standard GaAs MMIC 
processes, Process 1 (1.0um) and Process 2 (0 .5um), 
and Process IP (1.0um, power). These processes of
fer customers the ability to realize integrated 
microwave signal-processing circuits at frequencies 
from DC to 20 GHz. 

The Process Control Monitor (PCM) is a group of 
DC/RF devices (Fig. 2) fabricated on the wafer at 
the same time as the IC, which allows Adams-Russell 
to completely characterize each process step and 
guarantee the electrical performance of the wafer. 

The circuit' 'building blocks" for GaAs MMICs con
sist of FETs, resistors, capacitors, inductors, trans
mission lines, and diodes. Equivalent circuit models 
have been developed on the basis of extensive RF 
characterization of the standard circuit elements 
and are contained in the Adams-Russell GaAs IC 
Design Manual. 

DEVICE TYPE RANGE TYPICAL SPECIFICATION 

MESFET Wo - 100·1200 JoIm tr -12 GHz, Vp - - 3V (PROCESS 1) 

~NGLE OR DUAL Fr - 18 GHz, Vp - - 2V (PROCESS 2) 
TE) 

SCHOTTKY DIODE 
n (CHANNEL) W _ 5O-200_m RF VARACTOR 
n + (CONTACT) W _ 10·SO_m DC LEVEL SHIFT 

IMPLANT RESISTOR I RSI - 7SO ohm/sq, (PROCESS 1! n (CHANNEL) R _ 1()()'10Kohm 
RSI - 800 ohm/sq. (PROCESS 2 

n + (CONTACT) A - lo-1K ohm RSC - 125 ohm/sq, (PROCESS 1 & 2) 

MIM CAPACITOR C - O.05-SO pF e N - 600 pF/mm2 

INTERDIGITATED C - 0.05pF.().2pF PITCH _ 25_m 
CAPACITOR 

SPIRAL INDUCTOR L - 0.05-8nH PITCH _ 12·3O _m 

Figure 3, Standard Circuit Elements 
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GaAs MMIC PRODUCT EXPERIENCE 
As indicated previously, the Adams-Russell Semi
conductor Center is committed to providing 
advanced MMIC products to the defense systems 
market in three areas: foundry services, standard 
products, and custom designs. 

FOUNDRY SERVICES 
Approximately 50% of the Semiconductor Center's 
production of GaAs MMICs involves wafer fabrica
tion of circuits designed by external "foundry" 
customers. The logistics of this operation are il
lustrated in Fig. 4; formal design training is also 
part of the service, and has been offered to over 
twenty groups of engineers since 1984. A partial list 
of circuits produced to date for foundry customers 
is as follows: 

• 2 to 12 GHz feedback amplifier 
• 5.9 to 6.4 GHz low-noise amplifier 
• 1 to 10 GHz distributed amplifier 
• 6 G Hz reactively-matched amplifier 
• C-band 4-bit digital phase shifter with on-chip 

logic 
• 6 to 8 G Hz LO buffer amplifier 
• 100 MHz to 3 GHz amplifier 
• 14 GHz low-noise amplifier 
• Fiber-optic receiver ship with integrated 

detector/amplifier 
• X-band mixer, switch, differential amplifier 
• L-band low-noise amplifier 
• X-band receiver module 
• X-band amplifier, switch, attenuator 
• 14 to 22 GHz amplifier 
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CUSTOMER RESPONSIBILITY ADAMS· RUSSELL RESPONSIBILITY 

I SPECS 1G~--+-----G§5 _ DESKiN MANUAU 
CELL LIBRARY 

DESIGN 

WAFERS .. 

CHIPS IN 
WAFFLE PACK .. 

PACK~~~ .. 

(- -1 00"-OC/RF TE5T-- " ,- 1----
,------- -- ..... 
, WAFER DICING I 

---- .----.... -- -- - -- - - , 
( VlSUAL INSPECTION , ----1-----
,- - CHiP SORTING - - ", - - -1-- - --
,-- - PACKAGiNG- - ~ ... _--,.- ----

Figure 4. GaAs Ie Foundry Service 

STANDARD PRODUcrs 
Adams-Russell is developing a family of standard 
MMIC products, in both packaged and chip form, for 
sale through Adams-RusseU's Anzac Division. Prod
ucts already announced include the SW-200 family 
of RF switches and the AM-260 broadband EW 
amplifier. MMIC products currently being developed 
under IR&D funding include: 

• Broadband distributed amplifiers 
• Broadband feedback amplifiers 
• Narrow-band low-noise amplifiers 
• High-performance SPST RF switch 
• Multithrow RF switches 
• Voltage-variable attenuator 
• Digital attenuator 
• Low-noise VCO 
• Broadband mixer 

CUSTOM PRODUCTS 
Custom designs, in many cases based on standard 
products listed above, have also been an important 
aspect of Adams-Russell's business activity. These 
products have complete form-fit-function specifica
tions, and in most cases have been sold as packaged, 
screened units. The Adams-Russell Semiconductor 
Center has successfully contributed GaAs MMICs 
to the following military programs: 

HARM ADVCAP 
MILSTAR G PS/N A VST AR 
SFW LANTIRN 
JSTARS A6F UPGRADE 
ICNIA SP3 
ARC-l72 SCOTT 
ALR-66VE AGN-139/GBU-15 
OTHR-MOD JTIDS 



SPACE CENTER 
INTRODUCTION 
As a result of nearly two decades of successful high 
reliability Space Program experience, Adams-Russell 
has created The Space Center to serve the growing 
needs of our customers. The Space Center is ex
clusively dedicated to the design, manufacture, test 
and qualification of Adams-Russell components and 
products to Level S quality for space applications. 
The Space Center is equipped to provide these com
ponents and products both as derivatives of the 
components shown in this catalog or as special com
ponents and subsystems to meet specific customer 
requirements. 

FACILITY 
Processing, manufacturing, testing and qualification 
are performed in a 3900 square foot facility in 
Waltham, Massachusetts. Featured in this facility is 
a 2500 square foot FED-STD-209 Class 10,000 clean 
room. This includes a Class 100 pre-cap inspection 
area with full Electrostatic Sensitive Device (ESD) 
protection. Inside the clean room are areas for 
assembly, bonding and welding as well as, epoxy, 
eutectic and solder stations. Full RF test capability 
for the product line is also contained within the 
clean room environment. The custom thick film 
fabrication/trim facility is contiguous to the 
assembly area. 

Environmental testing of finished products is ac
complished on site in the Space Centers' environ
mental test area. This area is outfitted with the 
latest in equipment and trained personnel to accom
plish the space level environmental testing in
house. 

SATISFYING CUSTOMER NEEDS 
There is no universally applied standard for elec
tronic components utilized in spacecraft payloads. 
There are, however, many common aspects to 
customer requirements whether for military, com
mercial or scientific payloads derived from the last 
thrity years of space activitiy. In general, products 
intended for space use must have very high mean
time-between-failure (MTBF) in order to allow for 
years of unattended operation in space. This is true 
in spite of the fact that most satellites and systems 
are designed with redundancy to prevent single 
point failures. 

While the statement "You can't test in reliability, 
you must build it in" may have been overused, in 
fact, it is particularly true of space qualified prod
ucts. Both 100% screening tests and lot evaluation 
sample tests are a critical part of producing these 
products, but they are not sufficient to achieve the 
required reliability levels. Careful documentation 
and control of purchased parts, materials and 
manufacturing processes are essential to reducing 
the probability of failure. 

The Space Center has developed an operating 
system geared to the necessary documentation and 
record keeping for precise control and verifications 
of each and every unit produced at the facility. This 
discipline is invoked throughout the product life cy
cle. This entire system is subjected to the close 
scrutiny of our Quality Assurance Department. The 
Quality Assurance Department is responsible for 
review and approval of documentation, inspections 
and audits of hardware and facilities, and verifica
tion of conformance to the configuration control 
documentation. 
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The baseline specifications used by the Space 
Center in designing the facility, selecting equip
ment and documenting and controlling parts 
materials and processes are MIL-M-38510 and 
MIL-STD-883 for Class S hybrids. Similar approaches 
are also used for the manufacture of non-hybridized 
products such as passive components and mixers. 
Many customers have specific requirements relating 
to parts and materials or end item testing that may 
modify and amplify the requirements of 
MIL-STD-883, but manufacturing controls such as 
process tests for wire bonding and component 
mounting, cleaning methods and electrostatic pro
tection are applied uniformly to all products. The 
quality assurance program structured in accordance 
with MIL-Q-9858 and MIL-I-45208 is also applied to 
all programs. 
The steps involved in producing space qualified 
products follow the same general outline shown in 
Figure 1 and are modified to fit the variations in 
specific customer requirements. The steps related 
to design and documentation may be reduced, de
pending upon the history of previous manufacture 
for a space application, saving cost and schedule. 
The product flow shown in Fig. 1 includes the basic 
requirements of MIL-STD-883 for element evalua
tion, process control, device screening and quality 
conformance evaluation, as well as the preparation 
necessary prior to production. Many programs re
quiring significant design work will require formal 
customer design reviews and may include extensive 
circuit analysis for parts derating, end-of-life con
siderations and reliability. End-of-life performance 
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changes are a significant factor on satellite systems 
expected to perform to specification for as long as 
ten years in orbit and this may drive the circuit 
design and parts selection. 

SCREENING, INSPECTIONS, AND 
PROCESS CONTROLS 
All of the methods employed are designed, im
plemented and controlled to meet the requirements 
of MIL-STD-883 Method 5008 and the applicable 
portions of MIL-M -38510 Appendix G. The applica
tion of specific documentation, screening, inspec
tions and process controls are tailored to specific 
customer requirements. The descriptions that 
follow demonstrate the typical methodology 
employed at The Space Center in producing high 
reliability components. 

Piece Parts 
Piece parts, meeting customer specific re
quirements, are selected in accordance with pro
gram requirements. Additional screenings inspec
tions and element evaluations are performed to 
MIL-STD-883 and/or MIL-M-3851O as required 
by the customer. 

Process Controls 
Standard Hi-Reliability process controls have been 
established at all Space Center manufacturing and 
test work centers. Personnel are trained and 
monitored to these standards for all manufactured 
products. Each of the processes are designed, 
tested, monitored, and audited in accordance with 
the requirements of MIL-STD-883 Class S. 
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Figure 1. Space Product Flow Chart 

Hybrid Screening 
Completed products are subjected to the Device 
Screening Requirements of MIL-STD-883 Method 
5508 (as listed in Thble I) for Class S devices or as 
directed by the customer. Additional quality confor
mance inspections are conducted as dictated by 
customer requirements. 

MANAGEMENT 
The Space Center is staffed with a team of manage
ment, engineering, manufacturing and product 
assurance personnel who have been associated with 
the high reliability space business for many years. 
Hands-on assembly and inspection personnel are 
fully trained in an intensive course at the Adams
Russell Training Center prior to assignment at The 
Space Center. This unique training is reinforced by 
additional periodic off-site training sessions as well 
as on the job reinforcement to maintain proficiency 
and certification in critical operations. 
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TABLE I CLASS S HYBRID SCREENING 

Test Inspection 
Pre-Seal Burn-In 
N on-Destructive Bond Pull 
Internal Visual 
Stabilization Bake 
Temperature Cycling 
Constant Acceleration 
Particle Impact Noise Detect ion (PIND) 
Electrical 
Burn-In 
Final Electrical Test 

Seal 
a. Fine 
b. Gross 
Radiographic 
External Visual 

The Space Center management is structured as a 
line-matrix organization to coordinate the various 
internal disciplines in accordance with customer 
dictates. A Program Manager is assigned to every 
Space Center contract. This Program Management 
function within the organization is not an added 
task for an engineer or manufacturing supervisor, 
but rather a specific organizational function with 
full time managers. The Program Manager pro
vides the necessary customer interface and coor
dinates internal activities and resources to optimize 
delivery schedules for products and documentation. 

SUMMARY 
The Space Environment is one that offers no second 
chances. If you have a program that needs to 
operate in that environment the first time, every 
time and for extended periods of time, the Space 
Center is your source for RF and Microwave Signal 
Processing Components. When your program 
demands the controls, documentation and perfor
mance of Level "S" hardware, we are ready to han
dle your requirements. We have the people, pro
ducts and equipment dedicated to providing space 
hardware and 20 years of failure-free space ex
perience to draw on. If you need hardware to work 
out there .... then the Adams-Russell Space Center 
is for you. 

506 

MIL-STD-883 REQUIREMENTS 
Method Condition Class S 

1030 Optional 
2023 100% 
2017 100% 
1008 C 100% 
1010 C 100% 
2001 A or D 100% 
2020 A or B 100% 

1015 125°C 
Per Applicable Device 
Specification 

1014 

2012 
2009 

100% 
100% 
100% 

100% 

100% 
100% 



SPACE CLOSEST FREQUENCY 
MODEL NUMBER CATALOG NUMBER TYPE RANGE 

AMPLIFIERS 
AM-1081 N/A RF CASCADABLE AMP 2-22 MHz 
AM-1057 AM-173 RF CASCADABLE AMP 10-1000 MHz 
AM-1064 AM-176 RF CASCADABLE AMP 10-1024 MHz 
AM-1067 AM-175 RF CASCADABLE AMP 10-1000 MHz 
AM-S5000 N/A LOW NOISE AMP 330-400 MHz 

LA-514 AM-351 LOGARITHMIC AMP 130-170 MHz 
LA-528 AM-371 LOGARITHMIC AMP 675-825 MHz 

ATTENUATORS 
AT-S5000 AT-102 5 BIT DIGITAL ATTEN 10-700 MHz 
AT-537 AT-102 5 BIT DIGITAL ATTEN 20-600 MHz 
AT-540 AT-102 5 BIT DIGITAL ATTEN 900-1000 MHz 

PASSIVE PRODUCTS 
CH-704 CH-135 DIRECTIONAL COUPLER 10-500 MHz 

DS-S5000 DS-1l3 2 WAY PWR DIVIDER .4-400 MHz 
DS-1231 DS-1l3 2 WAY PWR DIVIDER .4-400 MHz 
DS-1303 DS-1l3 2 WAY PWR DIVIDER .4-400 MHz 
DS-1l77 DS-109 2 WAY PWR DIVIDER 10-500 MHz 
DS-1l78 DS-313 2 WAY PWR DIVIDER 10-2000 MHz 
DS-1232 DS-1l7 3 WAY PWR DIVIDER 1-300 MHz 
DS-1l80 DS-323 3 WAY PWR DIVIDER 200-1024 MHz 
DS-S5001 DS-31O 4 WAY PWR DIVIDER .5-180 MHz 

HH-597 HH-106 180 0 HYBRID 2-200 MHz 

JH-708 JH-1l3 QUADRATURE HYBRID 4-21 MHz 
JH-S5000 JH-1l3 QUADRATURE HYBRID 7-14 MHz 
JH-S5001 JH-1l5 QUADRATURE HYBRID 40-80 MHz 
JH-709 JH-140 QUADRATURE HYBRID 900-1030 MHz 

MIXERS AND PHASE MODULATORS 
MD-1271 MAC-50 DBL BALANCED MIXER .2-200 MHz 
MD-1221 MD-124 DBL BALANCED MIXER .5-500 MHz 
MD-1270 MD-124 DBL BALANCED MIXER .5-500 MHz 
MD-1361 MD-124 DBL BALANCED MIXER .5-500 MHz 
MD-1355 MD-614 DBL BALANCED MIXER .7-2.2 GHz 
MD-1357 MAC-51 DBL BALANCED MIXER 5-500 MHz 
MD-1356 MD-1l3 DBL BALANCED MIXER 5-1000 MHz 
MD-130l MD-1l3 DBL BALANCED MIXER 5-1000 MHz 
MD-1339 MD-1l3 DBL BALANCED MIXER 5-1000 MHz 
MD-1214 MD-149 DBL BALANCED MIXER 10-1500 MHz 
MD-1215 MD-152 DBL BALANCED MIXER 10-1500 MHz 
MD-1213 MD-123 DBL BALANCED MIXER 10-3000 MHz 
MD-1058 MD-162 DBL BALANCED MIXER 1-7 GHz 
MD-1216 MDC-178 DBL BALANCED MIXER 2.6-5.2 GHz 

PM-591 N/A QPSK MODULATOR 10-20 MHz 
PM-589 PM-108 QPSK MODULATOR 50-100 MHz 

SWITCHES 
SW-580 SW-122 SPDT SWITCH 5-1000 MHz 
SW-584 SW-123 SP3T SWITCH 5-1000 MHz 
SW-582 SW-1l9 TRANSFER SWITCH 2-100 MHz 
SW~581 N/A PULSE MODULATOR 70-90 MHz 
SW-583 N/A PULSE MODULATOR 900-1000 MHz 
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ORDERING INFORMATION 

How to Order 
Orders may be placed with either our local distri
butors, sales representatives, or directly with 
Adams-Russell. 

Adams ~ Russell 
COMPONENTS GROUP 

80 Cambridge Street 
Burlington, MA 01803-4107 
Telephone: 617-273-3333 
TLX: 200-155 
TWX: 710-332-0258 
FAX: 617-273-1921 

Shipping Information 
Unless instructed by the customer Adams-Russell 
Electronics will ship UPS in the U.S. or UPS Blue 
where available. Air Parcel Post will be used as the 
primary international means of shipment. Also 
available are Air Freight, Air Express and Special 
Service methods. Please indicate at time of pur
chase what method you require. 

Pricing and Terms 
Prices in this catalog are subject to change without 
notice. 

A quotation on any item in the catalog is available 
from our local representative or directly from the 
Adams-Russell Sales Department. All quotations, 
unless otherwise noted, are valid for 60 days from 
date of issue, FOB Burlington. Pricing does not in
clude customer or government source inspection 
unless noted otherwise. Our terms are net 30 days 
if credit has been extended. On international orders, 
an irrevocable letter of credit may be required. 

Government Source Inspection 
Government source inspection is available on any 
item upon receipt of the complete written confirma
tion of purchase order items, including the prime 
government contract number. Government source 
inspection with respect to some products increases 
unit price and extends delivery because of duplicate 
standard final inspection and testing. It is recom
mended wherever possible that a Certificate of 
Compliance be substituted for government source 
inspection to minimize price and delivery delay. 

508 

Returned Material 
When returning material for repair or replacement, 
it is necessary first to contact the sales department. 
We require that complete information be included 
with the shipment giving a detailed description of 
the reason for its return, the date and purchase 
order on which it was obtained, and the exact ad
dress to which the material is to be re-shipped. All 
returns must arrive postage, duties and handling 
pre-paid . 

Applications Engineering 
Adams-Russell maintains a large support staff of 
technical sales engineers, both domestically and 
internationally, who are expert in specific areas of 
microwave technology. Each has an engineering 
background that combines formal engineering 
education with training in microwave specialties -
often with many years of product design experi
ence. As further technical support, Adams-Russell 
makes available the services of its engineering and 
scientific staff who may be consulted on more 
advanced circuit designs or application problems. 

Federal Supp ly Code 
Adams-Russell Federal Supply Code numbers are: 

Anzac Division - 21912 
Modpak - 21912 
RHG Electronics Laboratory - 15286 
sm Microwave - 54558 
Semiconductor Center - 21912 
Space Center - 50567 



PRODUCT INDEX 
MODEL PAGE MODEL PAGE MODEL PAGE 
AM-101 26 AM/AMC-184 74 OS-313 403 
AM-102 27 AM/AMC-210 78 OS-318 405 
AM-105 29 AM/AMC-211 79 OS-319 400 
AM-107 30 AM/AMC-212 81 OS-323 417 
AM-108 29 AM/AMC-250 83 OS-324 422 
AM-109 31 AMS-117 36 OS-327 406 
AM-110 32 AMS-162 60 OS-328 418 
AM-112 33 AMS-181 71 OS-329 418 
AM-113 34 AMS-211 80 OS-331 408 
AM-124 39 AMS-212 82 OS-332 409 
AM-131 38 AT-101 196 OS-4-4 424 
AM-148 50 AT-102 197 OS-409-4 423 
AM-149 51 AT-103 198 OS-808-4 427 
AM-153 53 AT-104 199 OSS-113 402 
AM-160 58 AT-200 200 OSS-313 404 
AM-177 66 AT-201 202 OSS-327 407 
AM-185 75 AT-202 203 OSS-333 410 
AM-188 76 CO-920-4 432 FM-102-4 467 
AM-191 77 CH-130-4 433 FM-104 468 
AM-260 84 CH-132 434 FM-105 469 
AM-261 90 CH-134 435 FM-106 470 
AM-280 86 CH-135 437 H-1-4 368 
AM-281 91 CH-136 438 H-183-4 370 
AM-282 91 CH-137 438 H-8-4 411 
AM-290 88 CH-138 435 H-81-4 412 
AM-291 92 CH-139 437 H-9 369 
AM-292 93 CH-140 440 HH-105 360 
AM/AMC-103 28 CH-143 441 HH-106 361 
AM/AMC-117 35 CHS-134 436 HH-107 361 
AM/AMC-119 37 CHS-137 439 HH-108 362 
AM/AMC-123 38 0-1-4 464 HH-109 363 
AM/AMC-132 40 0-5-4 465 HH-110 365 
AM/AMC-134 41 0-6-4 466 HH-127 365 
AM/AMC-136 42 OCG-10-4 442 HH-128 367 
AM/AMC-138 43 OCMX4-26 330 HHS-109 364 
AM/AMC-140 44 OM1-12A 332 HHS-110 366 
AM/AMC-142 45 OM1-18A 333 ICOUICOLP16035 120 
AM/AMC-143 46 OM1-8A 331 IC081000 121 
AM/AMC-145 47 OM4-8A 334 ICLNICLAP310 107 
AM/AMC-146 48 OM12-18A 336 ICLNICLAP351 112 
AM/AMC-147 49 OM8-12A 335 ICLNICLAP352 113 
AM/AMC-151 52 OMB2-18A 337 ICLAIICLAP361 115 
AM/AMC-154 54 OME4-18 338 ICLNICLAP371 116 
AM/AMC-155 55 OME4-26 339 ICLLW/ICLLWP300 114 
AM/AMC-156 56 OMH2-22 340 ICLLWIICLLWP750 117 
AM/AMC-157 57 OMS1-26A 341 ICLX16040B 109 
AM/AMC-162 59 00-100 460 ICLX3010B 106 
AM/AMC-171 61 00-110 461 ICLX6020B 108 
AM/AMC-173 62 00-120 462 ILM16040 110 
AM/AMC-174 63 00-130 463 ISMII8M P16040 122 
AM/AMC-175 64 08-109 400 JH-10-4 372 
AM/AMC-176 65 08-112 420 JH-113 373 
AM/AMC-178 67 08-113 401 JH-114 375 
AM/AMC-179 68 08-117 416 JH-115 377 
AM/AMC-180 69 OS-308 416 JH-119 379 
AM/AMC-181 70 08-309 426 JH-121 381 
AM/AMC-182 72 OS-310 421 JH-131 383 
AM/AMC-183 73 08-312 420 JH-132 377 
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PRODUCT INDEX (continued) 

MODEL PAGE MODEL PAGE MODEL PAGE 

• 
JH-133 375 MD-402 298 PD-121 326 
JH-136 384 MD-403 299 PM-101 321 
JH-139 386 MD-404 300 PM-102 321 
JH-140 388 MD-405 301 PM-103 321 

• 
JH-141 389 MD-406 302 PM-104 322 
JH-142 390 MD-407 303 PM-105 323 
JH-151 392 MD-410 304 PM-106 323 
JH-6-4 371 MD-411 305 PM-108 324 
JHS-113 374 MD-412 306 PM-109 324 

I 
JHS-114 376 MD-413 307 PM-110 324 
JHS-115 378 MD-414 308 PM-111 195 
JHS-119 380 MD-415 309 SW-111 138 
JHS-121 382 MD-416 310 SW-112 139 
JHS-136 385 MD-425 311 SW-113 140 
JHS-139 387 MD-426 312 SW-114 141 
JHS-142 391 MD-427 313 SW-118 142 
LV160 111 MD-428 314 SW-119 143 
M-166/M-166C 344 MD-435 315 SW-121 144 
M-167/M-167C 345 MD-440 316 SW-122 145 

• 
M-170/M-170C 346 MD-441 317 SW-123 146 
M-171/M-171C 347 MD-450 318 SW-124 147 - . 
M-177/M-177C 348 MD-455 319 SW-131 148 
M-182/M-182C 349 MD-456 320 SW-132 149 
M-186/M-186C 350 MD-525-4 295 SW-133 150 
M2-18 342 MD-614 266 SW-134 151 
M2-26 343 MD/MDC-123 256 SW-161 152 
M3H-50 419 MD/MDC-149 264 SW-162 153 
M3V-50 419 MD/MDC-154 268 SW-163 154 
MAC-50 246 MD/MDC-161 277 SW-164 155 
MAC-51 246 MD/MDC-162 278 SW-200 156 
MD-100 250 MD/MDC-163 279 SW-201 164 

• 
MD-101 251 MD/MDC-164 280 SW-202 165 
MD-108 252 MD/MDC-165 281 SW-203 164 
MD-109 253 MD/MDC-169 282 SW-204 165 
MD-110 254 MD/MDC-174 284 SW-205 166 
MD-113 255 MD/MDC-176 285 SW-206 166 
MD-124 257 MD/MDC-178 286 SW-207 167 
MD-125 258 MD/MDC-179 287 SW-208 167 
MD-138 259 MD/MDC-185 288 SW-209 168 
MD-139 260 MDS-147 261 SW-2098 168 
MD-140 257 MDS-148 263 SW-21 0 158 
MD-141 255 MDS-149 265 SW-211 169 
MD-143 252 MDS-158 273 SW-212 170 
MD-146 252 MDS-159 275 SW-213 169 
MD-148 262 MDS-217 289 SW-214 170 
MD-150 266 MDS-220 290 SW-215 171 

• 
MD-151 267 MDS-221 291 SW-216 171 
MD-152 264 MDS-222 292 SW-217 172 

. - MD-153 266 MDS-223 293 SW-218 172 
MD-155 269 MDS-614 294 SW-219 173 
MD-156 270 MHF-3 247 SW-2198 173 
MD-157 271 MLF-3 248 SW-221 174 
MD-158 272 MLLF-3 249 SW-222 174 
MD-159 274 MTH-50 413 SW-223 174 
MD-160 276 MTV-50 413 SW-224 175 
MD-173 283 MWL1000 118 SW-225 175 
MD-400 296 MWLN1C 119 SW-226 176 
MD-401 297 PD-120 325 SW-227 176 
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PRODUCT INDEX (continued) 

MODEL PAGE MODEL PAGE PAGE 
SW-228 176 4303-SK 217 TECHNICAL FEATURES 
SW-229 177 4308-SK 218 Amplifiers 20 
SW-231 178 4503-SK 219 Directional Couplers 430 
SW-232 178 4508-SK 218 Dielectric Resonant 
SW-233 179 4509-SK 220 Oscillators 456 
SW-234 180 4H-50-4 425 Hybrid Devices 354 
SW-235 181 6501-SK 221 Logarithmic Amplifiers 102 
SW-236 179 8001-SK 223 Double Balanced Mixers 234 
SW-237 180 8003-SK 225 Bi-phase and Quadriphase 
SW-238 181 8109-SK 227 Digital Modulators 242 
SW-239 182 9001-SK 224 Power Dividers 396 
SW-240 160 9003-SK 226 Pin Diode RF Switches 126 
SW-241 183 9008-SK 222 Adams-Russell 
SW-242 184 Semiconductor Center 500 
SW-243 185 APPLICATION NOTES Adams-Russell 
SW-244 183 AM-260 Handling, Mounting, Space Center 503 
SW-245 184 Bonding Procedure 85 Custom Subassembly 
SW-247 186 AM-280 Handling , Mounting, Examples 8 
SW-248 187 Bonding Procedure 87 SW-200 GaAs SPDT MMIC 
SW-251 186 AM-290 Handling, Mounting, Switch 131 
SW-252 187 Bonding Procedure 89 
SW-254 188 AM-290 Application, Features, 
SW-255 189 DC Biasing 94 
SW-257 188 Amplifier Application Note 20 
SW-258 189 AT-200 Handling, Mounting 
SW-261 190 Bonding Procedure 201 
SW-262 191 Flatpack Installation Data 491 
SW-264 190 SW-200 Handling, Mounting, 
SW-265 191 Bonding Procedure 157 
SW-280 162 SW-210 Handling , Mounting , 
SW-281 193 Bonding Procedure 159 
SW-283 194 SW-210 Configuration Guide 136 
SWS-278 192 SW-240 Handling, Mounting, 
T-1000 415 Bonding Procedure 161 
TBM4-18 351 SW-280 Handling, Mounting , 
THV-50 414 Bonding Procedure 163 
TP-101 446 Techniques to Achieve 
TP-102 447 High Isolation with 
TP-103 448 GaAs MMIC Switch Chips 135 
TP-104 449 
TP-105 450 SELECTION GUIDES 
TP-108 451 Amplifiers 18 
TP-75 452 Directional Couplers 429 
TPX-75 453 Frequency Generation 455 
TU-50 414 Hybrids 353 
1101-SK 208 IF Products 101 
1308-SK 209 Impedance Transformers 445 
1508-SK 210 Microwave Control Devices 205 
1557-SK 211 Microwave Mixers 327 
2103-SK 212 Power Dividers 395 
2303-SK 213 RF Control Devices 124 
2308-SK 214 RF Mixers 232 
2503-SK 215 
2508-SK 214 
4010-15M 228 
4020-11M 229 
4040-11M 230 
4103-SK 216 
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LIST OF WORLD-WIDE SALES OFFICES 
Distributors 

SOUTHEAST 

Precision Components 
P.O. Box 9258 
Coral Springs, FL 33075 
TEL: 305-344-4274 
FAX: 305-753-4107 

SOUTHERN CALIFORNIA 

L & M Components 
8939 S. Sepulveda Blvd. 
Suite 104 
Los Angeles, CA 90045 
TEL: 213-417-3044 
FAX: 213-417-3470 

NORTHERN CALIFORNIA 

TW Components 
625 Ellis Street, Suite 101 
Mountainview, CA 94043 
TEL: 415-965-9840 
FAX: 415-964-9857 

Domestic 
Representatives 
EASTERN REGION 

NEW ENGLAND 

Adams-Russell, Inc. 
New England Field Office 
965 Chelmsford Street 
Lowell, MA 01851 
TEL: 508-458-7146 
FAX: 508-459-9192 

NEW YORK STATE 

Lightstone Corporation 
Box-484 - Tuttle Road 
Bridgeport, NY 13030 
TEL: 315-699-5747 

METROPOLITAN NY, 
NORTHERN NEW JERSEY 
ANZAC and SOl Microwave 
Phase Four, Inc. 
277 Northern Blvd. 
Suite 302 
Great Neck, NY 11021 
TEL: 516-482-1790 or 1794, 1797 
FAX: 516-482-1813 

METROPOLITAN NY, 
NORTHERN NEW JERSEY 
RHG 
Spectrum Sales, Inc. 
P.O. Box 77 
Hartsdale, NY 10530 
TEL: 914-472-8600 
FAX: 914-472-0461 
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EASTERN PENNSYLVANIA, 
DELAWARE,SOUTHERN 
NEW JERSEY 

WM Associates 
910 Denston Drive 
Ambler, PA 19002 
TEL: 215-643-4119 
FAX: 215-646-3889 

MARYLAND, VIRGINIA, 
WASHINGlON, D.C. 

R.L. Engineering 
725 Petersburg Road 
Davidsonville, MD 21035 
TEL: 301-760-5533 (Baltimore) 
TEL: 301-858-6964 (Washington) 
FAX: 301-798-1151 

FLORIDA, GEORGIA, ALABAMA, 
NORTH & SOUTH CAROLINA, 
TENNESSEE 

Precision Marketing 
P.O. Box 9258 
Coral Springs, FL 33075-9258 
TEL: 305-752-1700 
FAX: 305-753-4107 

ILLINOIS, INDIANA. MINNESOTA, 
WISCONSIN, OHIO 

Feller Associates 
550 Frontage Road 
Suite 2052 
Northfield , IL 60093 
TEL: 312-446-8065 
FAX: 312-446-1916 

Feller Associates 
21 Beachway Drive, Suite G 
Indianapolis, IN 46224 
TEL: 317-248-0101 

IOWA, KANSAS, MISSOURI 

Feller Associates 
1010 29th Street, N.E. 
Cedar Rapids, IA 52402 
TEL: 319-364-0566 
FAX: 319-364-1644 

WESTERN REGION 

TEXAS (EXCEPT EL PASO 
COUNTY), OKLAHOMA 

Adams-Russell, Inc. 
Thxas Field Office 
2521 Pepperwood Street 
Suite 109 
Dallas, TX 75234 
TEL: 214-247-3041 
FAX: 214-247-3541 

COLORADO, UTAH 

J. Smith Associates 
3540 N. Academy Blvd. 
Colorado Springs, CO 80907 
TEL: 719-597-5343 
FAX: 719-597-4208 

ARIZONA, NEW MEXICO 

Territorial Marketing 
7375 E. Sixth Ave. 
Suite 5 
Scottsdale, AZ 85251 
TEL: 602-994-8665 
FAX: 602-941-4428 

NORTHERN CALIFORNIA 

Adams-Russell, Inc. 
Northwest Field Office 
P.O. Box 1366 
Boulder Creek, CA 95006 
TEL: 408-338-7650 
FAX: 408-338-7656 

SOUTHERN CALIFORNIA 

L & M Engineering 
8939 S. Sepulveda Blvd. 
Suite 104 
Los Angeles, CA 90045 
TEL: 213-417-3044 
FAX: 213-417-3470 



LIST OF WORLD-WIDE SALES OFFICES 
International Representatives 

BELGIUM 

Sobelab Electronics 
Eikelstraat, 72-74 
RUE DES Glandes 
1190 Brussels, Belgium 
TEL: (02)343-8250 
TLX: 26970 

CANADA 

Ottawa 
Louis Albert Associates, Inc. 
5411 Canotek Road 
Gloucester, Ontario 
Canada KlJ 8Y5 
TEL: (613) 748-9751 
FAX: (613) 748-3117 

Montreal 
Louis Albert Associates, Inc. 
4060 Ste. Catherine Quest 
Suite 515 
Westmount, Quebec 
Canada H3Z 273 
TEL: (514) 931-6541 
FAX: (613) 748-3117 

REPUBLIC OF CHINA 

Evergo Corporation 
P.O. Box 96-546 
Thipei (10655) 
Thiwan, R.O.C. 
TEL: (02) 715-0283 
FAX: (02) 7122-66 

DENMARK 

S.C. Metric A.S. 
Skodsborgvej 305 
2850 Naerum, Denmark 
TEL: (02)804200 
FAX: (02)804131 

FINLAND 

Into Oy 
Lammittajankatu 4 
00810 Helsinki, Finland 
TEL: (0)7557711 
TLX: 121836 
FAX: (0)7553581 

FRANCE 

Equipements Scientifiques 
B.p. NR 26 
127 RUE DE Buzenval 
92380 Garches, France 
TEL: (01)479-59900 
TLX: 204004 
FAX: (01)4701-1622 

GERMANY (Austria) 

Transtech Hochfrequenztechnik 
GmbH &Co KG 
Alee 18, PO Box 3403 
D-7100 Heilbronn, 
W-Germany 
TEL: (07131)68052 
FAX: (07131)68059 

Transtech Hochfrequenztechnik 
GmbH Co KG 
Burgweg 4, PO Box 2509 
D-8034 Germering, 
W. Germany 
TEL: (089)843017 
TLX: 5213600 
FAX: (089)8417568 

Transtech Hochfrequenztechnik 
GmbH &Co KG 
Bramfelder Strasse 102B 
D-2000 Hamburg 60, 
W. Germany 
TEL: (040)690434 or 6904342 
TLX: 2173973 
FAX: (040)6902933 

INDIA 

Kashinath & Company 
10-2-289/43 Shantinagar 
Hyderabad, 500028 (AP) India 
TEL: (0842)36942 
TLX: 1556450 

Kashinath & Company 
95 Third Cross 
Basavanagudi 
Bangalor 560 004 India 
TEL: (0812)604668 
TLX: 8458120 

ISRAEL (MIDDLE EAST) 

MTI Engineering 
Atidim Industrial Park 
Bldg 3 Entrance 2 
Neve Sharett, Tel-Aviv 
61430 Israel 
TEL: (03)492101 
TLX: 342200 
FAX: (03)492199 or 490012 

ITALY 

Microelit 8.R.L. 
Via Sardegna, 1 
20146 Milano, Italy 
TEL: (02)4817900 
TLX: 334284 
FAX: (02)4813594 

Rome 
Microelit 8.R.L. 
Via Nicola Marchese 
10-001414 Roma, Italy 
TEL: (06)8894323 or 8894326 
FAX: (06)8275270 
TLX: 616104 

JAPAN 

Rikei Corporation 
Shinjuku Numura Bldg 
1-26-2 Nishi Shinjuku 
Shinjuku-ku 
Thkyo 163 Japan 
TEL: (03)3451411 
FAX: (03)3443949 or 3484439 

NETHERLANDS 
(Belgium & Luxembourg) 

Auriema Nederland B.V. 
Doornakkersweg 26 
5642 MP Eindhoven, Netherlands 
TEL: (040)816565 
FAX: (040)811815 

NORWAY 

Metric A.S. 
P.O. Box 46, Holmlia 
1201 Oslo 12, Norway 
TEL: (02)611070 
FAX: (02)617492 

SPAIN 

Unitronics SA 
Thrre De Madrid 
Pza. Espana, 18 
28008 Madrid, Spain 
TEL: (01)242-52-04 
FAX: (01)248-42-28 

SWEDEN 

Naxab 
Box 4115 
171 04 Solna, Sweden 
TEL: (08)985140 
FAX: (08)7645451 

SWITZERLAND 

Transtech Hochfrequenz AG 
Hardstrasse 41 
CH - 5430 Wettingen, Switzerland 
TEL: (056)27-1893 
FAX: (056)267123 

UNITED KINGDOM 

Cossmic Technologies LTD 
444 Bath Road 
Slough, Berks SLl 6BB 
England 
TEL: (0628)667575 
FAX: (0628)665590 




