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RACAL RA6790 INSTRUCTIONS

1. Turn on POWER 2. Establish LOCAL control via LOCAL/REMOTE button
3. INITIALIZATION: (a) Press and hold LOCK button, then AM button (on left
keypad,) releasing simultanecusly; (b) Word 'REMOTE' will appear, then the
frequency and BFO digits will rapidly scan through their ranges-accompa-
nied by various changing sounds and tones; changing modes and levels

will follow also; (c) If the sequence stops and dispfays a 2 digit byte num-
ber, the self-check has detected an error condition.

EXTERNAL SPEAKER CONNECTIONS

The LOUDSPEAKER OUT connections for the RACAL RA6790 are found on
J3 (DB25F) on the rear panel. Use a DB25P with the connections as listed
below:

LOUDSPEAKER OUT: pin 18 SIGNAL GND: pin6 CHASSIS GND: pins 7,8, &9
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SECTION |
GENERAL DESCRIPTION

1.1 " ELECTRICAL CHARACTERISTICS

The RA6790/GM HF Receiver, shown in Figure 1-1, is a fully synthesized, microcomptiter-
based, tunable, solid-state receiver designed to provide reception capabilities for CW(Al), AM(A3), -. -
LSB/USB (A3]), FM(F3) and ISB (A3B-Optional), emissions over the frequency range of 0.5 MHz t6
30 MHz. Frequency tuning is accomplished by either keyboard entry (numerical keypad) or single
knob control for continuous tuning with selectable rates, FAST (1000 Hz), SLOW (30 Hz), FINE
(1 Hz) incremients and BFO continuous in 10 Hz increments. Front panel indication of frequency
data are presented as 8 LCD (Liquid Crystal Display) digits of tuned frequency and 3 digits and sign
readout of BFO data relative to IF Center £8.0 kHz. Other front panel displays are: RF Meter,

AF Meter, Bandwidth, AGC, Mode, Remote and Fault indication (LED). Additionally, provision is
‘made on the front panel, selectable by use of the RF Gain Control, to manually control the AGC
threshold anywhere within the range of 1 10 dB above the preset AGC threshold level.

Full remote control (optional) of all Receiver parameters is available by either; (1) serial
- asynchronous, ASCII character-oriented with strap selectable baud rate of 50 baud to 19.2 kilobaud,
selectable MIL-STD-188C or EIA Standard'RS-232-C/RS-422/RS-423 compatible, 2-byte-serial, (2)
byte-serial bit parallel IEEE standard 488C-1978 compatible or (3) other user specified interface
. format. S St eEE AR o

. Built-In Test .Equ_ipmen't,(B;IfTE) is provided in the Receiver circuitry to find, test -and
report operational status to the lowest replaceable unit (LRU) with both tocal and remote notification.

The internal frequency tuning circuitry of the Receiver includes a single loop digital 1st LO
Synthesizer, phase lock loop 2nd LO and BFO Synthesizers, which in combination determine tuned
frequency to a resolution of 1 Hz. The synthesized BFO tunes 8 kHz in 10 Hz increments with a
pushbutton selectable parameter for immediate zero reference.

Thé Receiver is designed to operate with up to seven IF filters, using slots provided on
the Main IF/AF circuit card assembly. Unless otherwise specified, the Receiver is factory equipped
with six mechanical filters and one bypass link to provide seven selectable bandwidths. Audio output
of the Recetver is either through a PHONES jack on the front panel or through an AF OUT connector
on the rear panel. The PHONES jack provides a nominal 10 milliwatts into 600 ohms and is adjustable
through the AF GAIN control on the front panel. The AF OUT connector provides a nominal 1 milliwact._
600 ohm balanced line output and an output of nominally 1 Watt in 8 ohms, suitable for an 8 ohm speaker.

Rear panel features include BNC connectors for providing the Receiver second IF 455 kHz
output, supplying or receiving external/internal reference signals used in conjunction with a slide
switch, S2. A 25-pin D-type connector provides audio, AGC and fault status outputs while an N-type
connector provides RF input from an external antenna. An optional remote control interface connector,
either round 26 pin (188C/232C/422/423) or elongated 24 pin (IEEE-488), is provided when specified. A
standard 3 prong male connector for connection of an ac line cord completes the redr panel assembly.

Input signals from the antenna are connected to a low pass filter which rejects signals
above 30 MHz. The output of this filter is then coupled to a mixer stage where the RF signal is
mixed with the synthesized local oscillator signal. The frequency of the local oscillator can be varied
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from 40.955 to 70.455 MHz. This signal is brought through a filter and AGC controlled amplifier
stages to the second mixer.

The 40.455 MHz first IF is combined with the fixed 40 MHz output from the second oscil-
lator synthesizer to produce a 455 kHz second IF. After amplification, this second IF is routed to the
plug-in 455 kHz filters which provides the main Receiver selectivity.

A second AGC-controlled amplifier follows before demodulation takes place. In the SSB/
CW/AM modes, a product. synchronous detector is used. In the CW mode, the BFO synthesizer may .
be varied +8 kHz (above cr below the +55 kHz center frequency) through front panel controls. For. . '
FM reception, the 455 kHz second IF is input to a limiting amplifier and subsequently to a separate -
FM detector. All three outputs from the synthesizers are referenced to an internal 5 MHz standard
frequency source, or to an external reference of 1 MHz. The demodulated signal is fed through an
audio crosspoint switch to separate AF amplifiers which provide outputs for a 600 ohm line, a head-
phone jack, and an external loudspeaker. '

For ISB operation, the optional ISB board provides the LSB signal path, while the main
[F/AF board provides the USB signal path. The LSB component of the 455 kHz second IF is processed
through similar circuitry with the common BFO synthesizer providing the reinserted carrier for de-
modulation. A separate audio amplifier provides a 600 ohm line output.

All command signals, whether from the front panel controls or from an extended or remote
operating-position, are processed by the microcomputer assembly. Two separate buses carry control
data and address information to and from the microcomputer control assembly to the synthesizers for
frequency selection, and to the appropriate switching circuits controlling the different operating modes.

1.2 MECHANICAL CHARACTERISTICS

The RA6790/GM Receiver mounts in a standard 19-inch (48.3 cm) equipment rack, and
occupies 5.25 inches (13.33 cm) of vertical space, 19 inches (48.3 cm) wide, 18.5 inches (47 ¢cm) deep
and weighs 30 pounds (13.5 kg).

A rigid, die-cast full width chassis is used as the base for the main frame of the Receiver.
Mounted within compartments on the underside of this chassis are the mixer boards and the frequency
generation system. The input low pass filter, main IF/AF,.optional ISB IF/AF and power supply ’
modules are located on the top surfaces of the die-cast chassis while the control and digital I/O mod-
ules are attached on the Receiver main frame. All modules are accessible for maintenance and can be
removed or replaced using simple hand tools without the use of a soldering iron.

Manual controls and indicators for operation and monitoring of the Receiver are contained
on the front panel while input/output jacks and connectors are provided on the rear panel. A PHONES

jack, for audio connection to optional headphones, is contained on the front panel for convenient ac-
cess. A primary power fuse is accessible from the rear panel.

1.3 EQUIPMENT SUPPLIED

The equipment supplied consists of the following:

1. RA6790/GM HF Receiver
2. W18, Primary Power Input Cable
3. Connector, Mating for J3




4. Six Mechanical Filters. _ ‘
Unless otherwise specified the filters shall conform to Racal part numbers 07883-1
thru 07883-6. Refer to Paragraph 1.4, Item #2 below for details.
1.4 OPTIONAL EQUIPMENT
The following optional equipment is available for use with the RACAL RA6790/GM HF
Receiver. Additional information regarding these and other options should be made through your
RACAL represéntative or directly to RACAL Communications, Inc., Rockville, Maryland, USA.
I. Independent Sideband Module (ISB, AS); ' '
"5 Selectable IF Bandwidth Mechanical Filters:

Shape Factor Racal

Bandwidth Description 3dB: 60dB Number
1. 0.3 kHz . Symmetrical BPF  1:6.7 07883-1
2. 1.0 kHz Symmetrical BPF  1:4.5 07883-2
3. 3.2kHz Symmetrical BPF  1:2.7 07883-3
4. 4.0 kHz Symmetrical BPF  1:2.5 3600001
5. 5.0 kHz Symmetrical BPF  1:2.5 3600002
6. 6.0 kHz Symmetrical BPF  1:2.3 078834
7. 450 Hz to 3000 Hz  ISB/USB BPF 1:1.92 07883-5
8. 450 Hz to 3000 Hz - ISB/LSB BPF 1:1.92 07883-6
9. 350 Hz to 2700 Hz  USB BPF 1:1.66 08669
10. 300 Hz to 2200 Hz  USB BPF 1:1.97 08771

Note that input and output matching capacitors are required with mechanical
filters only, contained on assembly A4,

3. Selectable IF Bandwidth Crystal Filters:

The Receiver may be operated with one to seven different crystal bandwidth filters.
There are currently a total of 23 different filters available; however, depending on
Receiver configuration, some filters are mandatory. (Refer to the Installation Section
of this manual for definition of IF Bandwidth Filter Installation.)

Shape Factor Differential Racal .

Bandwidth Description 3dB: 60dB Delay uS  Number
1.0 kHz Symmetrical BPF  1:6 25 3600003
3.0kHz Symmetrical BPF  1:6 13 3600004
6.0 kHz Symmetrical BPF  1:6 10 3600005
1.0 kHz Symmetrical BPF  1:2.5 1080 3600006
3.0kHz Symmetrical BPF  1:2.5 360 3600007
.6.0kHz Symmetrical BPF  1:2.5 180 3600008
0.125 kHz Symmetrical BPF  1:5.33 C—- 08699
0.4 kHz Symmetrical BPF  1:6.2 - 08406
1.2 kHz Symmetrical BPF  1:6 - 08407
6.8 kHz Symmetrical BPF  1:3.3 - 08408
350 Hz to 3050 Hz  ISB/LSB BPF 1:1.6 800 08409
350 Hz to 3050 Hz  ISB/USB 1:1.6 800 08410
0.4 kHz Symmetrical BPF  1:2.5 2000 08411
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1.2 kHz ' Symmetrical BPF

1:2 1000 08412
3.24 kHz Symmetrical BPF  1:1.33 1000 08413
6.8 kHz Symmetrical BPF  1:2 . 1000 08414
16.0 kHz Symmetrical BPF  1:2 40 08415
0.5 kHz Symmetrical BPF  1:6 80 08416
1.0 kHz Symmetrical BPF  1:6 40 08417
2.0 kHz Symmetrical BPF  1:6 20 08418
3.0kHz Symmetrical BPF  1:6 20 08419
6.0kHz Symmetrical BPF  1:6 20 08420
0.075 kHz Symmetrical BPF  1:6

67 — 08589

4. Remote Control Options (A6A1):

.- RS-232/RS-422/RS-423 Serial Asynchronous Remote Interface Module
b. IEEE 488C-1978 Compatible; '

Improved internal frequency standard #3 parts 10'9;
RF Amplifier for greater receiver sensitivity;
LF/MF/HF low frequency — 10 kHz to 30 MHz;
Broadband IF output.

o N oL

1.5 REFERENCE DATA

Table 1-1 identifies the technical specifications for the RA6790/GM HF Receiver. The -
Receiver provides reception capabilities for CW (Al), AM (A3), LSB/USB (A3)), FM (F3) and
optionally ISB (A3B) operation. Figure 1-2 depicts the International Reception Mode Codes.
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Complete Designation Example:

2

Bandwidth in kllz /

Type of
Transmission
A =AM
F =FM
P =PCM
Abbreviations:
AM = Amplitude Modulation
CW = Continuous Wave
FM = Frequency Modulation
(or Phase)
FSK = Frequency Shift Keying
ISB = Independent Sideband
LSB = Lower Sideband
MCW = Modulated Continuous Wave
PCM = Pulse Coded Modulation
SSB = Single Sideband
USB = Upper Sideband
DSB = Double Sideband

A 2 H
Purpose

0 = No modulation

1 = Telegraphy (on-off)

2 = Telegraphy (modulation)
3 =Telephony

4 = Facsimile

5 = Television

6 = Duplex Telegraphy

7 = Multichannel Telegraphy
9 = None of the above

Supplementary
Characteristics

A=

TmoOw

Gy

(None)

nnonoun

Single Sideband reduced
carrier

Two independent sidebands
Single sideband vestigial
AM pulse

Pulse width modulation
Single sideband, full
carrier

Single sideband,
suppressed carrier
(None)

Double sideband, full
carrier.

Figure 1-2. International Reception Mode Codes




TABLE 1-1. RA6790/GM HF RECEIVER SPECIFICATIONS

Frequency Range
Frequency Resolution
) Frequency Tuning

Frequency Indication

Frequency Stability
Detection Modes

Gain Control Modes:

AGC

Manual/Automatic Gain Control

Input Impedance
Synthesized BFO
Noise Figure

Dynamic Range

0.5 kHz to 29.999999 MHz
1 Hz increment

By keyboard entry or continuous tuning with selectable rates,
FAST (1000 Hz), SLOW (30 Hz), and FINE (1 Hz) increments;
BFO continuous in 10 Hz increments. o

8 digit electronic readout of tuned frequency to 1 Hz; 3 digit
and sign readout of BFD relative to IF center +8.0 kHz.

+5 parts in the 108 per 109C temperature increment over the
range of 0°C to 50°C using internal S MHz reference oscillator.
Provision for an external 1, 5 or 10 MHz reference input/output.
0 dBm nominal into 50 Ohms.

CW/A1 Continuous Wave; CW/A2 Modulated Continuous Wave.
USB/LSB (upper/lower sideband) A3A, A3H, A3J, AJA, A2H,

A2]: AM/A3 Amplitude Modulation; A4 (Facsimile) ISB/A3B
Independent Side Band (optional); FM/F3 Telephony.

Control Range: An increase of 110 dB above AGC thresheld
will result in a change of output of less than 3 dB.

Threshold Range (preset): —113 dBm to —100 dBm

Time Constants:

Attack: 20 msecs
Decay: Short < 30 msecs
Medium . 200 + 100 msecs
Long 3.75 seconds £1.25 msecs

Provision is made on the front panel to select, and by use of the
RF Gain Control, to manually control the AGC threshold any-
where within the range of 110 dB above the preset AGC threshold
level.

50 ohm nominal, 2:1 VSWR Type N Connector

455 +8 kHz in 10 Hz steps

< 15dB

RF:> 180 dB/Hz




TABLE 1-1. RA6790/GM HF RECEIVER SPECIFICATIONS (Cont.)

Sensitivity

(500 kHz to 30 MHz):
1. SSB

2. AM

Overall Selectivity
" (Standard Mechanical
Filter Complement)

Intermiodulation
{Qut of Band)*

Intermodulation (In Band)

Cross Modulation

Blocking .

Reciprocal Mixing

-113dBm (0.5 uV) for 10 dB (§+N)/N Ratio.
—99 dBm (2.5 #V) for 10 dB (S+N)/N Ratioina
6 kHz bandwidth. ,

A wide variety of mechanical and crystal filters is available for
- optional requirements such as general purpose, low ripple, low

shape factor, controlled delay, or linear phase. o
The standard filter complement is provided by six mechanical
filters that are supplied with the receiver. This includes two
sideband filters and four symmetrical filters. The seventh filter
slot is linked in order to provide a fifth symmetrical bandwidth
defined by the selectivity of the 20 kHz roofing filters.
The -3 dB and -60 dB bandwidths are defined as follows:
LSB/USB -3 dB >450 Hz to >3000 Hz

60 dB >-600 Hz to <4300 Hz

The remaining five bandwidths areisymmetrical

-3dB -60 dB
BW1 >300 Hz '~ <2kHz
BwW2 >1 kHz <4.5 kHz
BW3 >3.2kHz <8kHz
BW4 >6 kHz <14 kHz
BWS ° >20kHz <80 kHz

For signals 100 kHz or more from receiver tuned frequency the
third order intercept point is greater than +30 dBm. Second
order intercept point is greater than +60 dBm. *Below 1.3
MHz these limits may be exceeded.

Better than —50 dB for two —10 dBm input signals within the
IF passband when measured at the IF or line AF output.

The level of a 30% modulated signal, 50 kHz off-tune necessary
to cross modulate an on-tune carrier to a depth of 3% shail be
greater than +21 dBm (2.5 volts).

1. On Tune: Less than 10% distortion for +13 dBm (1 volt)
30% Modulated AM input signals.

2 Off Tune: 1 dB on a 30% modulated on-tune signal when
in the presence of a +23 dBm (3 volt) unmodulated carrier
50 kHz off-tune.

The apparent noise appearing at the receiver input when in a
3 kHz bandwidth, caused by a 0 dBm signal 100 kHz off tune
is less than —100 dBm.




TABLE 1-1. RA6790/GM HF RECEIVER SPECIFICATIONS (Cont.)

Image and Spurious
Rejection

!ntema.l Spurious Responses
Outputs

Environmental

Power Consumption
Power Requirements

Dimensions

Weight (approximate)

‘Connector rFront Panel Phone Jack f
4. REFERENCE OUT: Selectable TCX0 Reference frequency

DB W —

Greater than 80 dB, for signals at least £50 kHz from tuned
frequency.

< —124 dBm
1. IF: Frequency 455 kHz, Impedance 50 Ohms. Level -
10 dBm nom. Connector BNC.
2. Following outputs available at rear panel audio connector
(25 pin Type D).
AF: 100 Hz to 16 kHz for -3 dB.
a. 1W nominal into 8 Ohm load. Distortion < 3% at 500 mW.
b. Monitor: Metered AF line output. 1 mW, 600 ohms balanced
<2% distortion. All receiver modes selectable at front panel.
c. Line 1. AF line output. ] mW, 600 ohms balanced <2%
distortion. Operable only with ISB option. All modes select
at front panel except LSB.

d. Line 2. AF line output. I mW, 600 ohms balanced <2%
distortion. Operable only with ISB option, OSB mode.
AGC: Diversity Connection with ground which provides dc

voltage 10 volts to 4 volts to signal levels between
. ‘threshold-and +110.dB: Sumlar connectlon for ISB
- " channel when fitted. ,
: Fault Indication of fault condmon 1s avaﬂable at the rear
© -panel. ..

. 3. Phone: 30 mW into & 600 Ohm load. Dlstortlon <3%at

S0 mW.

of either 1, 5, or 10 MHz (selected by links on A8 assembly)
Connector: Rear panel BNC

Operating Temperature: 0°C to 50°C

Operating Humidity: 10% to 85% non-condensing.

Altitude: Operation to 15,000 ft.

Bench Handling:- MIL-STD-810C, Method 516.2, Procedure V

Vibration: MIL-STD-810C. Method 514 2 Procedure X

Storage Conditions:

a. Temperature Range: —40°C to +70°C ‘

b. Relative Humidity: 10% to 95% non-condensing.

¢. Altitude: Up to 40,000 feet

d. Fungis: Fungi identified in MIL-STD-810, Method 508.1,
Procedure 1.

Less than 40 Watts (noininal)

115/230 Vac £10%, 48 Hz to 420 Hz, single phase.

Suitable for 19 inch (48.3 em) rack or desk top console mounting:
Heights:  5.25in. (13.33 cm)

Width: 19 in. (48.3 cm)

Depth: 18.5in.-(47 cm)

321bs. (14.5 kg)
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NOTE: REAR CONNECTORS TO BE SUPPLIED WITH CAPTIVE DUST CAPS.

Figure 2-1. Installation Drawing,
RA 6790/GM HF Receiver




SECTION 1l
INSTALLATION

2.1 UNPACKING AND INSPECTION

It is recommended that the shipping carton containing the RA7690/GM HF Receiver be
examined for damage before the Receiver is unpacked. If damage to the carton is observable, try
to have the carrier’s agent present when the equipment is unpacked. If this is not possible, retain-
the shipping cartons and padding material for the carrier’s inspection if damage to the equipment
is evident after unpacking. - :

No special unloading equipment is required, except to handle the carton with ﬁormal
care given to any shipping carton containing electronic equipment. Figures 2-1 and 2-2 show the
critical dimensions and packaging details associated with the RA6790/GM HF Receiver. To unpack
the Receiver, the following procedure should be observed.

1. Carefully open the top of the shipping carton and fold back the flaps.

2. Lift out the top foam cushion.

3. Carefully lift out the wrapped Receiver:

4. Remove the wrapping from the: Receiver.

5. Carefully lift out the Receiver.

6. Place the Receiver on a convenient work bench.

7. Replace all packaging material back in the shipping carton. Save all material in the
event that the Receiver must be reshipped.

See that the equipment is complete as listed on the packing slip. Contact your RACAL
representative or RACAL Communications, Inc., Rockville, Maryland with details of any shortage.

The unit was thoroughly inspected and factory adjusted for optimum performance prior
to shipment. It is, therefore, ready for use upon receipt. After uncrating and checking contents
against the packing slip, visually inspect all exterior surfaces for dents and scratches. If external
damage is visible, remove the dust covers and inspect the internal components for apparent damage.
Then check the internal cables for loose connections, and plug-in items which may have been
loosened from their receptacles. '

2.2 PREPARATION FOR RESHIPMENT AND STORAGE

If the RA6790/GM must be prepared for reshipment, the packaging methods sheould follow
the pattern established in the original shipment. If retained, the original materials can be used to a
large extent or will at a minimum provide guidance for the repackaging effort. The Receiver must
be disconnected and removed from its mounting rack before being prepared for reshipment. The
following procedures describe the recommended sequence.




1. Exterior Comtainer - 25-1/2" long
by 23-1/2" wide by 10-1/2" deep.

2. Top and Bottom Cushions

3. Intimate Wrap.

4, Dessicant.

5. RA67Y0/GM Radio Receiver.

Figure 2-2. Packaging Details, RA6790/GM HF Receiver
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1. Disconnect primary power cable W18 from its primary power source. Disconnect
the other end of the cable from A10J1 on the rear panel of the Receiver.

1

Disconnect the antenna cable from J1-RF IN on the rear panel.
3. Disconnect the ground strap from the GROUND lug IGcated on the rear panel.

4. Remove any other equipment or cables connected to connectors or jacks on the
rear panel. - . ' .

5. Remove headphones, if they are inserted, from the PHONES jack located on the Tt
front panel. ‘ .

6. Remove the four mounting screws from the front panel securing the Receiver to
the mounting rack.

WARNING

The Receiver weighs approximately 30 pounds. Be careful as the unit
is removed from the rack. Have a firm grip on the handles as the
weight leaves the rack so that it does not drop, causing injury to legs
or feet.

7. Grasp the Receiver by handles on the front panel and slide the unit out of the rack.
Place the unit on a bench.

The unit may be housed (stored), from inclement weather, in any structure that will sus-
tain a temperature between —400 and +70°C and a relative humidity of 10 to 95 percent. The unit
has an indetinite shelf life stored under the above conditions except for the nickel cadmium battery
contained on circuit module board A6AZ.

INSTALLATION

Ca

The Receiver is designed to be mounted in a standard 19-inch rack. The sides of the Re-
cetver have been drilled and tapped to accept standard slides. The use of slides, however, is optional
and 1s dependent on the individual site requirements. If slides are installed, it is recommended that
cable retractors be used to simplify extending the Receiver out of the rack. If the unit is rack
mounted without the slides, access to the rear panel must be provided for connection of cables and
test equipment. The power dissipation of the Receiver is approximately 50 Watts with most of the
power as heat. In most installations. special cooling will not be required. The top and bottom
covers on the Receiver, as well as the heat sinks on the rear panel, must be unobstructed to permit
proper air circulation. Critical dimensions of the RA6790/GM Receiver are shown in Figure 2-1.

2.3.1 Rear Panel Jacks. Switches and Connectors

Access to the rear panel should be allowed so that input and output connections can be
conveniently made or changed if desired. All connections except for the headphones are made from
the rear of the Receiver. A brief description of each rear panel switch and connector indicating
function and input/output parameters is presented. Figure 2-3 presents the rear panel view of the
Receiver showing the locations of the jacks, switches and connectors.
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Figure 2-3. Rear Panel Jacks, Switches and Connectors Co




23.1.1 A10J1 Power Input Connector and Voltage Selector/Fuse Block Assembly

This multi-function assembly contains a three prong male power receptacle for attaching
the power input cable, W18; hinged plastic FUSE PULL lever; line voltage select PC wafer and line
fuse, F1. The power input cable is type BELDEN 17250. CAUTION: Verify that the PC wafer in
A10 J1 on receiver rear panel matches available line voltage.

2.3.1.2 RF IN J1 Connector

The RF input from the antenna to the Receiver is made through the rear panel connector,
J1. This connéctor is a standard N-type female connector and will mate with any standard N-type .
male connector. The input impedance at the connector is 50 ohms, unbalanced, with a VSWR of
2:1 over the operating frequency range of the Receiver.

2.3.1.3 IF OUT J2 Connector

The second IF output signal at 455 kHz is supplied by this female BNC-type connector
which will mate with any standard male BNC-type connector. The output signal level at the connec-
toris —10 dBm +5 dB for all CW input signals within the range of —107 dBm to +13 dBm with
AGC selected. The impedance of the IF output is 50 ohms with a VSWR of 1.5:1.

23.1.4 AF OUT J3 Connector

This rear panel output connector 1s a.25-pin D—type connector‘providing audio, AGC and
fault status outputs. The audio output frequency response at this connector is within 3 dB between
frequencies of 100.Hz and .16 kHz. The following audio outputs are available:. .~ =

1. Loudspeaker Output. An unbalanced output capable of < 3% distortion at 500 mW
for 1W nominal into an 8 ohm load.

t9

Monitor Line Output. A metered line output for receivers which do not contéin the
ISB option. Providesa 1 mW output at 600 ohms. The amplitude level is adjustable
from the front panel. ' :

3. Line 1. Line output for non-operating ISB mode when the ISB is installed. Output
is 1 mW at 600 ohms balanced. :

4. Line 2. Line output for the LSB component in the ISB operating mode. Outputis 1
mW at 600 ohms balanced.

S. PHONES. This unbalanced output is capable of 10 mW at 600 ohms and is available
through a front panel jack.

If the Receiver is not equipped for ISB operation, the Line 1 and Line 2 outputs are not
used. The Monitor Line output. Loudspeaker output, and the front panel PHONES jack provide the
audio output for the Receiver for all operating modes. When the Receiver is equipped for and is
operating in the ISB mode, the Line | output will contain the USB audio and the Line 2 output will
contain the LSB audio. The Monitor Line and Loudspeaker outputs,along with the front panel
PHONES jack will provide either USB or LSB audio as controlled by the front panel ISB U/L
pushbutton. With the Receiver equipped for ISB operation but not operating in the ISB mode. the




Line 1, Monitor Line, and Loudspeaker outputs, along with the front panel PHONES jack, provide
the audio.

Other outputs available at this connector are the AGC and Fault indicator outputs.

The Main IF and ISB-LSB AGC Monitor/Input terminals may be used to control the
AGC for diversity combining or to monitor the AGC voltage. For diversity combining, the Main
IF AGC signal (on pin 21 of J3) of one receiver may be connected to pin 21 of the second receiver.
If the receiver is equipped for ISB operation, pin 22 of one receiver may be connected to pin 22 of
the second receiver. The AGC circuits in both receivers will automatically respond to the proper
signal. The Fault Indicator output will be high (logic 1, +2 Volts to +5 Volts) when a fault is not
present in the Receiver. This output will go low (logic 0, 0 Volts to +0.8 Volts) when one of the
synthesizer circuits has failed or if a parity error is detected during remote control (optional).

2.3.1.5 REF IN/OUT J7 Connector

This rear panel connector is used in conjunction with Slide Switch, S2. Depending on
switch position, the Receiver will either accept an external 1 MHz reference input or supply a 1 MHz
reference output through J7. The circuitry has an input impedance of SO ohms and will operate with
peak-to-peak signal levels of 1.0V, £+0.5V. The J7 connector will mate with any standard male
BNC-type connector. Additionally, provision for changing the reference frequency to either S MHz
or 10 MHz is available by making link changes (Refer to Paragraphs 2.3.4 and 2.3.4.5, Receiver
System Connections) on the A8 assembly.

2.3.1.6 A6A1W1J1 Remote Control Interface Connector

This optional connector is a round, 26-pin MIL-Type MC3723-02R-1626N and permits
the Receiver to be operated from a remote control device. A mating connector is supplied with the
A6A1 Remote Option. Depending on which interface is required, pin connections, jumper options

and baud rate selection must be appropriately set. (Refer to Paragraphs 2.3.4 and 2.3.4.6, Receiver
System Connections.)

2.3.1.7 INT EXT S2 Slide Switch

Setting this switch to the INT position selects the internal time base for the Receiver and
provides the internal 1 MHz reference output at connector J7. Setting the switch to the EXT
position deactivates the internal reference so that an external signal may be applied to J7. The
Receiver is normally shipped from the factory with the 1 MHz reference present, however, provision

for changing to S MHz or 10 MHz is available by changing links on the A8 assembly. (Refer to Para-
graph 2.3.4 and 2.3.4.5))

2.3.1.8 GROUND Lug

A GROUND Lug is located at the lower right corner of the receiver rear panel. Ensure
that adequate grounding techniques are employed when operating, installing options and performing
maintenance functions on the RA6790/GM Receiver.

2.3.1.9 PHONES Jack

This output is intended to drive a 600 ohm headphone set and provides an audio output for
the Receiver for all operating modes.
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2.3.2 Installation Options

The external options associated with the Receiver include plug-in or solder-in IF bandwidth
filters, independent sideband (ISB) operation, and operating the Receiver through a remote control
device. One or more of the plug-in or solder-in filters must be installed before the Receiver can
operate. The ISB and remote control capabilities, however, are optional. Because of the different
possible filter combinations and the options, it is recommended that a receiver configuration chart
or log book be maintained for each Receiver. The configuration chart or log book would list the
IF bandwidth filters currently installed in the Receiver, the operating options, the type of remiote
control interface, as examples.

In addition, an internal option of operating the RA6790/GM Receiver with a 1,50r10
MHz reference is available by changing links on the A8 assembly. . ; ' .

2.3.3 RA6790/GM Receiver Options Installation Procedures

The installation procedures for the Receiver may be logically divided into three steps:
(1) Installation of the primary operating options to include the plug-in (solder-in) filters, independent
sideband and remote control interface ; (2) making the required system connections; and (3) instal-
lation of the Receiver in an operational position. Paragraphs 2.3.3.1 through 2.3.4.6 detail the

installation steps necessary for preparing the RA6790/GM HF Receiver for operation. Figures 2-4

through 2-9 are photographs of the details associated with installing the receiver operating options.

2.3.3.1 Optional IF Bandwidth Filters

The standard RA6790/GM Receiver is supplied with soldered-in .mechanical filters and
input and output shunt capacitors, (Table 6.1, Section VI). If conversion to plug-in filters is desired,
actual removal of these items should be performed at the RACAL Communications, Inc. factory
location in Rockville, Md. )

The Receiver can be supplied with from 1 to 7 plug-in filters. Table 2-1 lists all the
optional filters available. Mounted on the A4 board, the filters are accessible from the top of the
Receiver. To gain access to the A4 board, loosen the six quarter-turn fasteners holding the top
cover to the Receiver and carefully remove the top cover. A retaining cover is used with the
crystal filters. Remove the three screws holding this cover to the chassis and remove the cover.
Figure 2-4 illustrates the seven filter slots on the A4 board.

If a receiver configuration chart has been prepared for this particular Receiver, refer to
the chart and determine if the Receiver is to be operated with the ISB option. If the’ receiver con-
figuration chart was not prepared, determine if the ISB option is to be included by checking the
shipping data or the station manual, as appropriate. When operating with the ISB option, both upper
and lower sideband filters must be installed in the Receiver, and the lower sideband filter must be
installed in the FL1 position. If the ISB option is not used, either a lower sideband filter or symmetri-
cal sideband filter may be installed in the FL1 position. When a lower sideband filter is installed, the
companion upper sideband filter must be installed in one of the remaining filter positions. If a sym-
metrical sideband filter is used, the Receiver will use the filter installed in the FL1 position for both
sidebands by making the appropriate frequency offsets to the first and last local oscillators. The re-
maining filters may be installed in any sequence in filter positions FL2 through FL7. However, in
order to simplify system operation and troubleshooting, it is recommended that a format ‘be estab-
lished and used for all Receivers at a particular site.

Once the filter complement and arrangement has been determined, the following procedure
should be used to insert the plug-in filters into the Receiver. Refer to Figures 2-4 and 2-5.

1. Working from the front of the Receiver, position the filter to be used for LSB operation
over filter position FL1 (the filter position closest to the rear of the Receiver). Make
certain that the large pins are aligned with the large sockets and the smaller pins are
aligned with the smaller sockets. '
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TABLE 2-1. RA6790/GM OPTIONAL BANDPASS FILTER LIST
*Mechanical Filters. All Others are Crystal Filters.

Shape Factor | Differential | Racal
Bandwidth Description 3dB: 60 dB | Delay uS Number
#0.3 kHz Symmetrical BPF | 1:6.7 - 07883-1
* 1.0 kHz Symmetrical BPF | 1:4.5 - 07883-2
*3.2 kHz Symmetrical BPF | 1:2.7 - 07883-3
*4.0 kHz Symmetrical BPF | 1:2.5 - 3600001
% 5.0 kHz Symmetrical BPF | 1:2.5- - 3600002
* 6.0 kHz Symmetrical BPF |1:2.3 - 078834
% 450 Hz to 3000 Hz | ISB/USB BPF 1:1.92 - 07883-5
*450 Hz to 3000 Hz | ISB/LSB BPF 1:1.92 - 07883-6
* 350 Hz to 2700 Hz | USB BPF 1:1.66 - 08669
% 300 Hz to 2200 Hz | USB BPF 1:1.97 - 08771
1.0 kHz Symmetrical BPF | 1:6 25 3600003
3.0kHz Symmetrical BPF | 1:6 13 3600004
6.0.kHz Symmetrical BPF | 1:6 10 3600005
1.0 kHz Symmetrical BPF {1:2.5 1080 3600006
3.0kHz Symmetrical BPF | 1:2.5 360 3600007
6.0 kHz Symmetrical BPF | 1:2.5 180 3600008
0.125kHz Symmetrical BPF }1:5.33 - 08699
0.4 kHz Symmetrical BPF | 1:6.2 - 08406
1.2 kHz Symmetrical BPF | 1:6 - 08407
6.8 kHz Symmetrical BPF }1:3.3 - 08408
350 Hz to'3050 Hz | ISB/LSB BPF 1:1.6 800 08409
350 Hz to 3050 Hz | ISB/USB BPF 1:1.6 800 08410
~0.4 kHz Symmetrical BPF | 1:2.5 2000 08411
1.2 kHz Symmetrical BPF | 1:2 1000 08412~
~3.24 kHz Symmetrical BPF | 1:1.33 1000 08413~
6.8 kHz Symmetrical BPF | 1:2 1000 08414.-
16.0 kHz Symmetrical BPF |} 1:2 40 08415
0.5 kHz Symmetrical BPF | 1:6 80 08416
1.0 kHz Symmetrical BPF | 1:6 40 08417
2.0kHz Symmetrical BPF | 1:6 20 08418
3.0kHz Symmetrical BPF | 1:6 20 08419
6.0 kHz: Symmetrical BPF | 1:6 20 08420
0.075 kHz Symmetrical BPF | 1:6:67 - 08589
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Carefully push down on the filter to insert the pins into the sockets. Relatively light
pressure is required to insert the pins into the sockets. If the filter does not easily
slide into place, recheck the pin/socket alignments. ' .

3. Insert the appropriate filters into filter positions FL2 through FL7 (as required), using
the procedures described in steps 1 and 2.

4. After all filters have been inserted, visually inspect the filters to insure that they are
properly seated. The bottom of the filters should be flat against the surface of the
A4 board.

5. Replace the RF shield over the filters and secure the shield in place by tightening the
three screws. :

NOTE

If the Receiver is to be equipped for operation from a remote control device
or in the ISB mode, continue with the procedures described in Paragraphs
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9.3.3.2 and 2.3.3.3. If the Receiver is not to be equipped with these two
options, replace the top cover on the receiver chassis, and proceed to
Paragraph 2.3.3.4, Line Level Adjustments.

2.3.3.2 Remote Control Serial Asynchronous Interface

When the Receiver is operated with the remote control option, the AG6AI circuit card
assembly must be installed in the Receiver. In order to install this card, the A6A?2 circuit card as-
sembly must be removed from the Receiver and mated with the A6A1 card. The two cards are then .
inserted back-into the Receiver as an assembly. The following procedure details the steps necessary- - !
to install the cards. ' : '

1. Working from the front of the Receiver, disconnect the A9W1 cable assembly from
the A6A2 card. This cable assembly connects to A6A2]1 located on the front of
the A6A2 card. Figure 2-6 illustrates the A6A2 and A6A1 circuit card assemblies
installed in the Receiver and the location of A9W1.

9. Remove the three screws located along the top edge of the A6A2 card and carefully
remove the card from the Receiver. . .

CAUTION

Do not place the A6 circuit card assembly on any
conductive material. Failure to comply may result
in shorting the battery contained on this card.

3. Check the rear panel of the Receiver. A biank plate may be covering up the hole
(located on left hand side of the rear panel) for the remote control interface socket.
If the blank plate is present, remove the two sCrews holding the plate and remove
the plate. :

4. A hard-wired link, LK1, must be removed from the A6A2 card when the remote
control option is used. The link is physically located between Ul and U2 (the two
40-pin LSI chips located near the 12 connector). Use a pair of cutters (or a low
wattage soldering iron) to remove the link. Refer to Figure 2-7 for the location of
the link. : : :

5’ There are a total of 6 different mechanical links located on the A6A1 circuit card
assembly that must be installed according to the interface to be used. Table 2-2
lists the mechanical links required for each interface. Use a low wattage soldering
iron to install or remove the links as required. Refer to Figure 2-8 for the location
of the links.

TABLE 2-2. LINK DESIGNATIONS, REMOTE CONTROL INTERFACE

Link 188C/232C/423 RS422
Designation Interface Interface
LK1 Install Install
LK2 Remove Remove
LK3 - Install Remove
LK4 Install Remove
LKS Install Remove
LK6 Remove - Install
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6. Align the 50-pin male connector on the A6A1 circuit card assembly with the 50-pin
female connector on the A6A2 circuit card assembly as shown in Figure 2-9. Mate
the two connectors. :

7. Carefully place the two cards into the receiver chassis. Make certain the remote con-
trol interface connector (A6A1W1J1) clears the hole in the rear panel.

8. Position the two cards on the card guide attached to the receiver chassis. Secure the
cards with 6 screws (3 screws on each card) to the side of the chassis. - Secure the
interface connector to the rear panel with two screws. ‘Figure 2-6 illustratés the two .
cards installedin the Receivers. . ’ : T

9. Reconnect the AOW1 cable assembly (removed in step 1) to connector AGA2J1.

NOTE

If the Receiver is to be equipped for operation in

the ISB mode, continue with the procedure described

in Paragraph 2.3.3.3. If the ISB option is not to be
installed, replace the top cover on the receiver chassis

and proceed to Paragraph 2.3.3.4, Line Level Adjustments.

2.3.3.3 Independent Sideband (ISB)

If the Receiver is to be operated in the ISB mode, the A5 circuit card assembly must be
installed in the Receiver. The A3 card is located towards the rear of the Receiver, between the Al
assembly and the A4 circuit card assembly as shown in Figure 2-6. The following procedure details
the steps necessary to install the AS circuit card assembly. Refer to Figures 2-5 and 2-6 for the
location of cables and connectors.

1. Place the metal baseplate shield (curved edge upwards) on the four standoffs and
secure with four screws through the standoffs.

| 2 Position the AS circuit card assembly so that the ribbon c-able is near the J8 connec-
tor on the A4 circuit card assembly. Secure the A5 circuit card assembly to the
metal baseplate with 4 screws. '

3.. Plug in the ribbon cable (ASW1) from the A5 card into J8 on the A4 board. Con-
nect coaxial cable W10 between A4J6 and ASJ3. Connect coaxial cable W11 between
A4J3 and A5J1L.

4. The mechanical jumper on the A4 circuit card assembly must be properly positioned
for ISB/SSB operation. The jumper, designated LK1, is physically located to the
right of filter position FL1 when looking from the front of the Receiver. (Refer
to Figure 2-5.) With the AS circuit assembly installed, the jumper must be connected
across the two terminals designated ISB."

NOTE

Upon completing all required installation options procedures, it
is reccommended that the Line Level Adjustment procedure be
performed as outlined in Paragraph 2.3.3.4. Upon completing
this adjustment procedure, the RA6790/GM Receiver Options
Installation Check as described in Section III, Paragraph 3.3.1
. should be performed. After completing this operational check, -
| it is suggested that the System Connection be made in accordance
| with the procedure listed in Paragraphs 2.3.4 through 2.3.4.6.
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2.3.3.4 Line Level Adjustments

The following procedures are detailed for adjustment of the audio line level, required upon
installation of the Receiver. :

L.

[®)

For MAIN LINE LEVEL Adjustments:

a.

Set the following controls as indicated:

POWER switch ON

. AGC . SHORT
- METER switch  AF . 4
MODE AM (depress AM pushbutton switch on lefthand kevpad until
the word AM is displayed under the word MODE in the
A Mode LCD).
" BW Approximately 6 kHz

€.

Connect the AM output (with modulation set for 30%) from an RF signal generator
(HP8640, or equivalent) set to a frequency of 3.50000 MHz and an output of
—97 dBm, to the RF IN connector J1 on the rear panel.

Set the receiver frequency to 3.50000 MHz.

Using a screwdriver, adjust the MAIN LINE LEVEL potentiometer on the receiver
front panel for | mW audio output level, as indicated by the 0 dB line on the

AF meter scale in the Mode LCD.

Turn POWER switch to off and disconnect the generator.

For I-LSB LINE LEVEL Adjustment:

a.

Set the following controls as indicated:

POWER switch  ON

AGC SHORT
METER switch  AF _ '
MODE I-LSB (depress ISB U/L switch on lefthand keypad once or

twice until the I-LSB word is displayed under the word MODE
in the Mode LCD).
BW Approximately 6 khz

Connect the AM output (with modulation set for 30%) from an RF signal generator
(HP8640, or equivalent) set to a frequency of 3.50000 MHz and an output of
—97 dBm. to the RF IN connector J1 on the rear panel.

Set the receiver frequency to 3.50000 MHz.
Using a screwdriver. adjust the [-LSB LINE LEVEL potentiometer on the receiver

front panel for a | mW audio output level, as indicated by the 0 dB line on the
AF meter scale in the Mode LCD.
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NOTE

The USB line level was adjusted when the MAIN LINE
LEVEL was set since the USB AF uses the main AF
channel when the Receiver is in the USB mode.

e Turn POWER switch to off and disconnect the generator.
- 2.3.4 RA6790/GM Receiver System Connections

System connections for the Receiver are based on the individuai site requirements and
the options associated with a Receiver. The site requirements will determine the most effective
method of installation. In some installations, it may be easier to pre-wire an entire equipment rack
and then install the Receiver. In others, it may be easier to install the Receiver and then add the
wiring. The following paragraphs detail the procedures associated with installing the Receiver.
Figure 2-10 illustrates the connectors located on the rear panel of the Receiver.

2.3.4.1 Power Input Connections

, A three-conductor power cord is supplied with the Receiver for connection to the power
input plug. The connector has the following pin assignments, as viewed from the rear panel:

Left Pin: LINE
Center Pin: GROUND
Right Pin: NEUTRAL

With the power cable unpluggec from the Receiver, the clear plastic window can be slid
over the three male power receptacle prongs. This exposes the line fuse and a hinged, plastic FUSE
PULL lever. If the voltage shown does not match the available line voltage, remove the pc wafer and
reinstall it so that the line voltage closest to the available line voltage is visible with the pc wafer in
position. Install the fuse suitable for the line voltage: 1 amp slow-blow for 100V ac and 120V ac,
or = amp for 220V ac and 240V ac. (An extra fuse may be installed in the alternate fuse holder.
XF? which is located internally on the A10 Power Supply Assembly.) Slide the clear plastic window
back over the fuse and pc wafer portion of the fuse holder assembly and insert the power cable, W18,
in the receptacle. Additionally, the Receiver should be grounded by attaching a suitable ground wire
to the rear panel GROUND lug before the power cable, W18, is attached. '

The Receiver is normally shipped from the factory configured for operation with a 120
volt. = . )%, 48 to 420 Hz ac source. For receiver operation with a 240 volt source, the Receiver
must be re-configured as follows:

1. Disconnect the Receiver from all system equipment and remove the power cord.
2. On the power input connector assembly A10J1: Slide the transparent protective
cover to the left to expose the fuse; remove the fuse; remove the printed circuit
wafer. and then replace the wafer with the required nominal operating voltage
visible : replace the fuse and restore the protective cover to its original position and
connect or re-connect the receiver system connections.

3. The unit is now ready for operation from the selected line voltage, +10%.
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CAUTION

The supply voltage should remain within 10% of the selected
terminal voltage. A lower voltage can cause the internal regulation
circuits to trip and a higher voltage can cause excessive internal
temperatures. '

2.3.4.2 RF INput Connector (J1)

The Receiver is shipped with a plastic dust cover over connector J1 which must be removed. b

before the antenna connection can be made. Ensure that a suitable antenna is selected. The input
impedance at the connector is 50 ohms, unbalanced with a VSWR of 2.1. '

2.3.4.3 [IF OUTput Connector (J2)

The. IF Output Connector J2 located on the rear panel is shipped with a plastic dust cover
which must be removed before connection. During operation, a 455 kHz frequency is supplied at
this connector for connection to external equipment. Nominal level is —10 dBm into 50 Ohms.

2.34.4 AF OUTput Connector (J3)

A mating connector (Cannon type DB-25P) with a connector shell is supplied with the
Receiver. Use the following procedure, and pin number/signal designation information in Table 2-3
to wire the connector.

1. Slide the connector shell over the cable to be used.
2 Solder the cable wires to the connector as required (refer to Table 2-3). The con-
nector pin numbers are indicated on the front of the connector.

3. Slide the connector back into the connector shell. Place one of the spring clips
on top of the connector with the curved edge pointing upwards. Secure the spring
clip and the connector to the connector shell with the self-tapping screw. Repeat
this procedure for the other side of the connector.

4. Connect the wired cable to the rear panel connector J3 and secure with two con- '
nector springs. . : :

2.3.4.5 Reference Input/Output Connector (J7)

This BNC-type connector is used in conjunction with the INT/EXT S2 slide switch to
accept an external reference source or provide an output of the internally generated reference signal.
The reference frequency may be generated by a temperature controlled crystal oscillator (TCXO0)
located on circuit card A8, or by a frequency source external to the receiver. The receiver is nor-
mally shipped from the factory with a preset 1 MHz reference. Provision is made, however, for
compatibility with a 5 or 10 MHz source through internal linkage on the A8, 2nd LO/BFO
Synthesizer Board.

After determining the frequency source compatibility requirements, refer to Table 24
and make the following link changes on the A8 circuit board if required.
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TABLE 2-3. AF OUT J3 PIN CONNECTIONS

Pin Number Signal Designation
I Output Line 1 Output (Used only with ISB Option).
2 Center Tap Provides USB output during ISB operation;
14 Qutput AM/FM/CW/SSB output during non-ISB
’ operation.
' 3 | 7 Output " Line 2 Output (Used only with ISB Option).
16 .-~ Center Tap - Provides LSB output during ISB operation. ~ )
15 Output :
4 Output Monitor Line Output. Provides AM/FM/CW/
5 Center Tap SSB output during non-ISB operation; provides
17 Qutput switch controlled selection of USB or LSB
during ISB operation.
18 Output Loudspeaker Qutput. Same as Monitor Line
6 Signal Ground Output.
7,8,9 Ground
10,11,12,13 Not Connected
19,20,24,25
21 Main IF Diversity AGC Monitor/Input
22 ISB Lower Sideband Diversity AGC Monitor/Input
23 Fault Indicator (Low indicates Fault)

1. For | MHz operation, LK1 and LK2 are linked (E1 to E2, and E3 to E4 respectively).
2. For 5 MHz operation, LK2 ONLY is linked (E3 to E4).

3. For 10 MHz operation, LK1 ONLY is linked (E1 to E2).

TABLE 24. EXTERNAL/INTERNAL LINK OPTIONS

FREQUENCY SOURCE SELECTION

1 MHz Connect LK1 and LK2
5 MHz Connect LK?2
10 MHz Connect LK1

Upon completing the required link changes, ensure that switch, S2 INT/EXT located on the
rear panel is set in the appropriate position.




2.3.4.6 Remote Control Serial Asynchronous Interface ;_(_Ironnections (A6A1IW1]1)

The Receiver is supplied with a mating connector for the remote control interface connector.
Figure 2-11 illustrates the pin designations and assigned functions. The pins designated A through J
vary in function according to the interface being used, as is shown in Table 2-5. The remaining pins
K through c are the same for all the listed interfaces. Table 2-6 lists the baud rate selection bit asso-
ciated with pins W through Z for different data rates (baud) selection. Table 2-7 lists the required
link configurations on the A6A1 circuit card assembly for the different-interfaces.

To make the required connections:
1. Slide the mating connector shell over the cable to be used for the remote control.

2. Solder the wires to the appropriate connector pins in accordance with Figure 2-11
and Tables 2-5 and 2-6 for the interface to be used. The connector pins are desig-
nated on the front of the connector. '

3. After carefully checking all wiring, slide the connector into the connector shell
and secure the cable clamp. Attach and secure the connector to AGAIWI1J1.

4. Visually inspect the A6A1 circuit card assembly to insure that all jumpers are installed
in accordance with Table 2-7.

NOTE

The MIL-STD-188C and RS-232-C interfaces are electrically compatible.
The distinction between the two is the polarity definition for “MARK”
or “LOGIC 1.” RS-232-C defines “MARK” as a negative potential while
MIL-STD-188C defines “MARK”’ as positive. Therefore, pin functions
(Figure 2-11, Table 2-5) marked DATA IN A/DATA OUT A are “MARK”
negative and DATA IN B/DATA OUT B are “MARK?” positive.
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TABLE 2-5. DATA CONNECTION INTERFACE COMPATIBILITY

J1 Pins MS188C RS232C - RS423 RS422
A System Gnd. System Gnd. System Gnd.
B Not Used Data Out A Data Out A
C . Data Out Gnd. Data Out Gnd. Not Used
D Data Out Not Used DataOut B
E ‘Jumper to ‘F’ Not Used Not Used
F Jumper to ‘E’ DataIn A’ Data In A’
G Data In Gnd. Data In Gnd. Not Used
H Data In Jumper to ‘T’ Dataln B’
J Not Used Jumper To ‘H’ Not Used

“TABLE 2-6. INTERFACE

' 'CONNECTOR BAUD
. RATE SELECTION

| Data Rate .

| Selection Bit

Data Rate :

w X Y

{Baud)

[e]

010

50

75

110

134.5

150

300

600

1,200

1.800

2,000

2,400

3,600

4,800

7.200

9.600

—"—"_"—"—"“""—'OOOOOOO

yA
0
1
0
1
0
1
0
!
0
1
0
1
0
!
0
L

010
011
011
110
110
(I
[
010
010
Ot
0}l
110
110
111
1)1

19,200

TABLE 2-7. A6A1 LINK CONFIGURATIONS

Link No. 188C/23.2C/423 422
LK1 Install Install
LK2 Remove Remove
LK3 Install Remove
LK4 install Remove
LK5 Install Remove
LK6 ~ Remove Install .

TABLE 2-8. PARITY SELECT

No Parity
Parity
Even
Odd

High
Low
High

Low

Open
Ground
Open
Ground
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Figure 2-11. Remote Control Connector Pin Designations and Functions
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SECTION lli
OPERATION

3.1 GENERAL INFORMATION

All front panel controls, displays and indicators (Figures 3-1 and 3-2) are described in P‘ara'-
graphs 3.2 through 3.2.11. Detailed operating procedures are presented in Paragraphs 3.3 through
3.3.3.2. - ‘ ' .

) The front-panel keypad pushbutton switches are of the push-on type. When a pushbutton
is depressed in a functional grouping, the Receiver will remain in that mode until a different selection
is made. The front panel displays are of the liquid crystal type (LCD) indicating mode and frequency
data.

The detailed operating procedures are presented in a logical sequence. Upon completing
satisfactory installation of all required receiver options as described in Section I1, Installation. Para-
graphs 2.3.3 through 2.3.3.4, 2 Receiver Options Installation Check (Section I11. Paragraph 3.3.1)
should be performed. After performing this operating check and upon completion of any required
svstem interface connections (Section II, Paragraph 2.3.4 through 2.3.4.6), a Receiver/System Inter-
face Check (Section III, Paragraph 3.3.2) should be performed which will provide verification of all
system connections. Local and Remote operating procedures are then detailed.

3.2 FRONT PANEL CONTROLS, DISPLAYS/INDICATORS
3.2.1 POWER-ON Toggle Switch

Double pole. single-throw toggle switch which provides on-off control for the Receiver by
controlling pnmary power source 1o the power supply. During initial installation, be sure the line-
voltage-select pc wafer on the rear panel matches the available line voltage before energizing the
Recewver, Retfer ta Section II, Paragraph 2.3.4.1 for the voltage selection procedure.

3.2.2 Manual Tuning Knob

Optically coupled to a tuning encoder, the tuning knob provides selection of receiver operat-
ing frequency or BFO trequency. (Refer to TUNE RATE and BFO/BFO CENTER pushbutton con-
trols.) The rate of change of the frequency depends on the speed the tuning knob is rotated and the
rate of tune selected through the TUNE RATE switch. Clockwise rotation increases frequency, coun-
terclockwise rotation decreases the frequency. Continuing to tune past the end of the.range causes the
Recetver to step to the opposite end of the band and to continue tuning in the same increasing or de-
creasing frequency direction.

3.23 IF GAIN Potentiometer

This front-panel control is used to establish the receiver gain control when the Receiver is
operated in the manual mode, and to set the threshold level when the Receiver is operated in the
automatic mode with a manually set threshold. Clockwise rotation increases IF signal level. while
counterclockwise rotation decreases [F signal level. This control affects the IF signal level output
through [F OUT connector J2.
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3.2.4 AF GAIN Potentiometer

This front panel control is used to control the level of the receiver audio outputs. Clockwise
rotation of the potentiometer increases loudness of the audio signal to the PHONES jack. while
counterclockwise rotation decreases loudness. This control has no effect on audio signal level output
through AF OUT connector I3.

3.2.5 MAIN LINE LEVEL Screwdriver-Set Potentiometer

This 'pbtentiometer is used to adjust the line level when the Receiver.is operated in the AM. »
FM, CW, or SSB modes. If the Receiver is equipped to operate in the ISB mode (optional AS circuit .
card assembly is installed), this control will adjust the line level of the upper sideband.. C

3.2.6 I-LSB LINE LEVEL Screwdriver-Set Potentiometer

This potentiometer is used to adjust the line level of the lower sideband when the Receiver
is operated in the ISB mode (optional AS assembly installed).

3.27 Lefthand Keypad Pushbutton Switches
a. Detection Mode: AM, CW, USB, LSB, ISB U/L, FM.

These pushbuttons are used to select the operating mode of the Receiver. (Refer to

Section I, Figure 1-2) The ISB U/L will be enabled only if the Receiver is equipped with
the ISB option. If the Receiver is equipped with this option, depressing the pushburtton

will activate both the USB and LSB channels simultaneously. If the front-panel display
indicates I-USB, the PHONES jack will be connected to the upper sideband channel. De-
pressing ISB U/L a second time will change the display and connect the PHONES jack tc the
LSB channel. The monitor line and loudspeaker outputs, through rear panel connector J3,
will also be switched with the ISB U/L pushbutton switch.

b. Bandwidth Pushbutton Switches: BWI1, BW2, BW3, BW4, BW5

These pushbutton switches are used to select specific bandwidths within the Receiver.

The Receiver is capable of accepting up to 7 plug-in IF bandwidth filters. and is

usually configured with separate upper and lower sideband filters, leaving a capacity of up

to five symmetrical filters. The upper/lower sideband filters will be automatically selected
when the USB or the LSB mode is selected. The. remaining filters (up to a total of 5) are
selected by depressing the appropriate bandwidth selection pushbutton switches. BW1 will
select the narrowest bandwidth, BW2 will select the next-wider bandwidth, and so on. Like
the detection mode pushbutton switches. these are the push-on type, so that a new bandwidth
is selected by depressing a different pushbutton switch.

- ¢. METER RF/AF Pushbutton Switch
This pushbutton switch is used to change the front panel meter display to either an RF
scale or an AF scale. The Receiver will always display either scale. Depressing the push-

button will cause the display to switch either from RF to AF or AF to RF.

d. Gain Mode Pushbutton Switches: MAN, SHORT, MED, LONG

The Receiver is designed to operate with three different gain control modes: Manual.
Automatic, and Automatic with a selectable threshold. Depressing the MAN pushbutton
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switch causes the MAN-indication to appear in the display. If an automatic indication
(SHORT, MEDIUM, or LONG) is present in the display, it may be deleted by depressing
the corresponding pushbutton switch. The Receiveris now in the manual mode with the
gain control under the front panel IF GAIN control. When the Receiver is switched out of
the manual mode, it will automatically enter the SHORT AGC mode. The medium or
long AGC modes may be selected by depressing the corresponding pushbutton switches.
The AGC mode with a manually set threshold is enabled by depressing an AGC mode push-
button switch while in the manual mode. The MAN pushbutton switch is the push-on/
push-off type. In the manual mode, the AGC pushbutton switches are push-on/push-o ff..:
while in the automatic mode they are push-on. - '

Righthand Keypad Pushbutton Switches
a. TUNE RATE

Provides for fine (1 Hz increments), slow (30 Hz increments) and fast (1 kHz increments)
selection of receiver operating fre'qugncy through rotation of the Manual Tuning Knob.

b. Numerical Frequency Digit Pushbutton Switches 0 through 9 and ENTER

These are used to set the Receiver to a particular operating frequency. Depressing the
ENTER pushbutton switch will enable the numeric keys. The first numeric key depressed
will be recognized by the Receiver as the ten’s MHz digit. Since the Receiver cannot be
tuned above 29.999999 MHz, the Receiver will recognize only 0, 1, or 2 as the first digit
entered. The second numeric key depressed will be recognized as the units’ MHz digit

- with the third numeric key depressed as the hundreds’ kHz digit.

This pushbutton switch is the push-on type. When the lock mode is activated, as indicated

by the word LOCK in the display, the front panel tuning knob will be disabled. The lock
mode is disabled by depressing the TUNE RATE pushbutton switch.

d. BFO, BFO CENTER

These are enabled only if the Receiver is operated in the CW mode. Depressing the BFO will
permit selection of the BFO frequency through the frontpanel tuning knob, Depressing the
BFO CENTER will set the BFO to zero. Depressing BFO CENTER a second time will return
the BFO to the previously selected frequency. :

e. LOCAL REMOTE

This push-on/push-off type pushbutton switch will set the Receiver to operate either in the
LOCAL operating condition (control of the Receiver is through front panet) or the REMOTE
operating condition. Note that the Receiver must be equipped with the optional A6Al
Remote Control Interface Circuit Card Assembly to be operated in the remote control
condition. )

Left (Mode/Meter) Liquid Crystal Display (LCD)

a. —10 0+10 AF
24

0 6 8 10 12RF .
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Located in the upper left corner of the Mode/Meter LCD, the meter display indicates audio
level in dBm (when AF selected), and RF in ¢V (when RF selected). The scale is selected
through the METER RF/AF pushbutton switch.

b. BWkHz

Located in fhe upper right corner of the Mode/Meter LCD, the BW kHz display indicates
thé IF bandwidth selected through depressing BW1 to BWS5 pushbuttons switches.

c. AGC
SHORT - ' ' .
MEDIUM
LONG

Located in the lower left comer of the Mode/Meter LCD, the word AGC is always present.
The word MAN will be present when the Receiver is being operated in the manual gain
control mode. Under the word AGC, the words SHORT, MEDIUM or LONG when displayed
indicate the type of automatic gain control being used by the Receiver. If both the words
MAN and either SHORT, MEDIUM or LONG are present under the word AGC in the
display, the Receiver is being operated in an automatic gain control mode with a manually
set threshold.

d. MODE
AM
Ccw
USB
LSB
[-USB
[-LSB
M
AUX

Located in the middle of the Mode/Meter LCD, the word MODE is always present. The
words AM. CW, USB, LSB, I-USB, I-LSB and FM indicate the detection mode of the
Receiver. The word AUX is an operator initiated forced bandwidth set-up which isdis-

cussed in greater detail in Section V, Maintenance, of this instruction manual.

NOTE

. The I-USB and I-LSB functions can only be activated if the
ISB option (AS) is installed.

e. TUNING
FAST
SLOW
LOCK
BFO
REMOTE
Located in the lower right corner of the Mode/Meter LCD, the word TUNING is always

present. The words FAST and SLOW, when displayed, indicate the rate of frequency
change per revolution of the manual tuning knob (refer to Paragraph 3.2.8). The word
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LOCK, when displayed, indicates that the manual tuning knob is disabled. When the words
FAST, SLOW and LOCK are not displayed, the Receiver is in the “fine” tuning mode. If
the word BFO is present on the display, the manual tuning knob may be used to vary the
BFO frequency but will not change the receiver frequency. The word REMOTE is displayed
under two conditions: (1) control of the Receiver is under a remote device (provided the
Receiver is equipped with the optional A6A] circuit assembly) and (2) the Receiver is
executing a BITE test routine whether under LOCAL control or initiated remotely.

3.2.10  Right (Frequency Data) Liquid Crystal Display (LCD)
a. FREQUENCY MHz

.-Indicates the tuned frequency, in MHz, of the Receiver. Additionally, during a BITE test
sequence routine, a two-digit numerical error code will be displayed if BITE encounters any
failed test. (Refer to Section V, Maintenance.) ’

- b. BFOkHz

Indicates selected BFO ffequency in kHz with plus or minus sign to indicate direction of
offset from IF frequency. When in the CW mode and BFO CENTER is activated, the display

shows a single zero.
3.2.11 FAULT Indicator (LED)

A red Light Emitting Diode (LED) indicator lamp will be illuminated if there is a failure in
the first, second or BFO frequency synthesizers.

3.3 OPERATING INSTRUCTIONS

The RA6790/GM HF Receiver is internally controlled by a microcomputer which measures
and controls many more functions than previously available Receivers. Actual control of the Re-
ceiver’s parameters is performed by control software contained in Eraseable Programmable Read-Only
Memorv (EPROMs) within the Receiver. Additionally, a seif-diagnostic feature (inclusion of Built-
In-Test-Equipment, BITE) allows the Receiver to perform self-test upon command for both local
(operator) and remote (computer) control, and report back status data through the addition of data
communications capability. While this may increase internal circuit complexity somewhat, actual
operating procedures become more simplified. - . '

_ Additionally, the operator is able to further test the Receiver after BITE has finished its
analysis by depressing the appropriate pushbutton switches and observing selected Liquid Crystal
Displays (LCDs) on the receiver front panel. The operator can also verify proper.operation by per-
forming options and system connections checks. tuning to local AM broadcasts, observing the signal

strength meter, and monitoring the audio from the Receiver.

Operation of the remote control module is verified by transmitting and receiving responses
with a remote device.

Before attempting to operate the Receiver, it is recommended that: (1) verification of all
options and systems connections installation be made in accordance with the procedures detailed in
Section I of this manual; (2) the Option Installation Check and System Interface Checks have been
performed as presented in Paragraphs 3.3.1 and 3.3.2 of this section; and (3) a thorough review of the
front-panel controls and indicators described in Paragraphs 3.1 through 3.2.11 of this section has been
accomplished. '
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3.3.1 RA6790/GM Receiver Options Installation Check

The purpose of the Options Installation Check is to verify proper Receiver operation after
options have been installed, and before the Receiver has been physically installed in its operating
location. The check is divided into three parts:

a. IF Bandwidth Filter Installation Check
b. Remote Interface Option Check
_-c. ISB Option Check

Perform the check(sj appropriate to the configuration of the Receiver being tested. Prior
to performing these checks, ensure that:

(1) The Receiver is connected to a suitable power source, and that the pc wafer and fuse
match the available line voltage in accordance with Section II, Paragraph 2.3.4.1.

(2) The Receiver is energized (accomplished by switching the POWER ON switch to the
ON position; observing that edgelighting is present; and observing that some data is
displayed in the MODE and FREQUENCY LCD’s).

. .+ ... .. NOTE |
If the Receiver fails to energize, check the power source, fuse,”
and/or Section V of this mangal;— : o ‘
(3) The Receiver is in the LOCAL operating condition which is accomplished by observing
-~ _the MODE LCD to determine if the word REMOTE is present. If the word REMOTE -
“"“is not present in'the display, proceed with the desired checks: If it is present, momentar-
ilv depress and then release the LOCAL/REMOTE pushbutton switch on the righthand
kevpad. This should remove the word REMOTE from the display and place the Re-

ceiver in the LOCAL operating condition.

NOTE

“If unable to establish the LOCAL operating condition refer to
Section V of this manual. o

3.3.1.1 [IF Bandwidth Filter Installation Check

This check is used to verify that the proper IF Bandwidth (plug-in type) filters have been
installed in the Receiver, and that the filters are functioning properly. To perform this check:

2. Ensure that the preliminary steps listed in Paragraph 3.3.1 have been performed.

b. Ensure that the IF Bandwidth Filters have been installed in accordance with Section II.
Paragraph 2.3.3.1.

c. Note the number displaved in the Frequency LCD and write them down.
d. Depress and hold the LOCK pushbutton switch on the righthand keypad.

e. While depressing the LOCK pushbutton, depress the AM pushbutton switch on the
lefthand keypad.
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f. Release both pushbuttons.

g. Observe the FREQUENCY MHz LCD. Digits in the display should be rapidly changing,
and should continue to change for approximately one minute. If, during this period,
the display should stop changing and display a two-digit number, there is a problem
with either the filters or with the Receiver itself. Should this condition exist, refer
to Section V of this manual. If the numbers stop changing after the one-minute period
and return to the numbers noted in step ¢, the IF Bandwidth Filters are installed
correctly. p : : o

_ h. Momentarily depress and then release the AM pushbutton switch on the ,Iefthand R
keypad. The word AM should be displayed under the word MODE in the Mode LCD. -

i. Momentarily depress and then release the BW1 pushbutton switch on the lefthand

" keypad. Note the number displayed to the left of the word BW kHz in the upper
right center of the MODE LCD. This number should approximate +25% the band-
width value of the narrowest filter installed. (NOTE: LSB or USB filters excepted,
if installed.) The LSB and USB filters can be recognized by the part number stamped
on the top of the filter as follows: ‘

LSB filter, 2700 Hz: part number 08409.
USB filter, 2700 Hz: part number 08410.

j. Repeat step i for pushbutton switches BW?2 through BW5. The displayed value for BW2
should approximate the bandwidth value of the second narrowest filter; BW3 the
third; etc. (NOTE: the number of filters installed dictates the number of active BW
switches.) If one or more filter slots (FL1 through FL7 on the A4 module) are empty,
one or more BW switches (starting with AS and working down) will be inactive. The
BW switch number (BW1 through BW5) does not necessarily. correspond to the FL
position number (FL1 thorugh FL7).

k. If.instepsiand j, the bandwidths displayed nearly match the bandwidth values of the
installed filters, the filters are functioning properly. If ‘one or more filters'do not match
the displaved values, replace the filter(s) in question in accordance with Section II,
- Paragraph 2.3.3.1.and repeat steps i and j until the values do match.

.- Record the value of the filter installed in each slot for future reference. This completes
‘the IF Bandwidth Filter Installation Check. .

33.1.2 Remote Interface Option Check ( Serial Asynchronous Interface )

The purpose of the Remote Interface Option Check is to verify the proper operation of the
A6A 1 assembly. To perform this check:

a. Ensure that the preliminary procedures outlined in paragraph 3.3.1 have been performed.

b. Connecta suitable remote controller, with its connector wired in accordance with.
Section II, Paragraph 2.3.4.6, to the A6GA1W1J1 connector on the receiver rear panel.

c. Energize the remote controller and “ask” the Receiver to send its operating parameters
to the controller for display. Refer to Paragraph 3.3.3.2 Remote Control Operation.
The ASCII command string for this request is:

$99GCR
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where:

$99 addresses receiver number 99 (use the number required for addressing the
receiver undergoing test),

G is a “GET” command asking for operating parameters,
CR is “Carriage Return.”

Note the remote controller display. If any operating parameter information has been -
displayed at all, the remote interface is working properly. If no data is returned or
displayed, refer to Section V of this manual and replace the A6A1 module if required..
(Refer to Section II. Paragraph 2.3.3.2 for installation procedure.) This completes the
Remote Interface Option Check.

3.3.1.3 ISB Option Check

The purpose of the ISB Option Check is to verify the proper operation of the A5 ISB and
the ISB/SSB link on the A4 Main IF module. To perform the ISB Option Check:

a.

Ensure that the preliminary procedures outlined in Paragraph 3.3.1 have been
performed.

Refer to Section II, Paragraph 2.3.3.4 step 2 and set the I-LSB line level. If the line

level can be set, the IF portion-of the AS module and the ISB/SSB link are functioning
properly. If the line level cannot be set (no signal indication or low signal indication),
replace the AS module. (Refer to Section II, Paragraph 2.3.3.3 for installation procedures.)

Connect a headset to the PHONES jack on the receiver front panel and adjust the
AF GAIN potentiometer until a signal is heard. If a signal can be heard, the audio
portion of the A5 module is operating properly. If no signal is heard, replace the A5
module.

If both steps b and ¢ produce satisfactory results, the AS ISB option is fully operational.
This completes the ISB Option Check. .

3.3.2 RA6790/GM Receiver/System Interface Check

The purpose of this check is to verify proper operation of the receiving system once the
Receiver is installed in its operating location. Prior to performing this check, ensure that the Receiver
Options Installation Check(s) outlined in Paragraph 3.3.1 have been completed. To perform the
Receiver/System Interface Check:

a.

b.

Physically install the Receiver in its operating location.

Connect the system RF signal source (antenna; output from multicoupler, etc.) to the
RF IN jack J1 on the receiver rear panel.

Connect the system remote control device (if used) to connector AGA1W1J1 on the
receiver rear panel.

Connect the system audio line to the AF OUT connector J3 on the receiver rear panel.




Connect the system external reference frequency source (if used) to REF IN/OUT
connector J7 on the receiver rear panel and set the INT/EXT REF switch S2 to EXT.

NOTE

If the Receiver’s internal reference is to be used, connector J7
is not used and S2 is set to INT.

If the Receiver IF is to be sampled for system use, connect the sampling cable to IF
- connector J2 on the receiver panel. A _ ‘ - .

, NOTE
If the IF is not to be sampled, connector J2 is not used.
Connect a suitable ground wire to the GROUND terminal on the receiver rear panel.

Connect a headsét or plug-in speaker to the PHONES jack on the receiver front panel.

Connect the Receiver to a suitable power source by connecting the power line cord to
the A10J1 assembly on the receiver rear panel.

CAUTION

Ensure that the voltage value printed on the pc wafer in the
A10J1 assembly matches the available line voltage as outlined
in Section II. Paragraph 2.3.4.1. Failure to match the Receiver
to the availabie line voltage may result in blown fuses and/or
receiver errors. :

Energize the Receiver by switching the POWER ON switch on the receiver front panel
to the ON position.

. Observe the Mode LCD. The word REMOTE should not be present. If the word
REMOTE appears in the display, momentarily depress and then release the LOCAL/
REMOTE pushbutton switch on the righthand keypad. The word REMOTE should
" disappear. If it does not, refer to Section V of this manual.

Initialize the Receiver. (Refer to Paragraph 3.3.1 for initialization procedures.) The
Receiver will initialize itself in approximately one minute. Ifafter initialization, only

a two digit number is displayed in the frequency LCD, and the word REMOTE remains
in the Mode LCD, refer to Section V of this manual.

. Energize (as required) the remaining equipment in the system.

Tune the Receiver to a known signal such as a local AM radio station (refer to Para-
graph 3.3.3.1 for tuning procedures) and optimize reception so that the signal is clear
and intelligible in the headset or speaker. If no signal is heard, try a different signal.

If the signal still cannot be heard, check the antenna, multicoupler (if used), antenna
cables, RF IN connector, etc. If still no signal is heard, refer to Section V of this manual.

Verify that the AF output from the Receiver is present and is being processed by the
system AF analysis equipment.
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p. Verify that the IF output (if used) is present and is being processed by the system IF
sampling equipment.

NOTE

If either the IF (if used) or AF signals are not present at the
input to the analysis equipment, check the appropriate cables
and/or connectors. (Especially verify thie wiring of mating
connector for J3 AF OUT on the receiver rear panel. -

q. Using the remote controller, manipulate receiver functions. (Refer to Paragraph 3.3.3.2 . a

for remote control operation.) If the Receiver does not respond to commands from -
the remote controiler, check cables and connections, especially the mating connector
for AGA1W1J1 on the receiver rear panel.

Once satisfactory results have been obtained in steps j through q, the Receiver System '
Interface Check is complete and the system is operational.

333 LOCAL/REMOTE Control Selection

There are two possible control conditions for operation of the RA6790/GM HF Receiver.
In the first or LOCAL control condition, the receiver functions are controlled by selecting modes,
levels, bandwidths, etc., using controls physicaily mounted on the Receiver itself. In the second or
~'REMOTE control condition, the functions are selected by using a coded message sent by a remote op-
erating terminal. It should be noted that when the Receiver is placed in the REMOTE condition,
" the controls on the Receiver itself are non-functional. Determination of which condition the Receiver

. “isin (iLe. LOCAL or REMOTE) can be made simply by checking the lower-right comner of the re-

- _ceiver’s mode LCD. If the Receiver is in REMOTE, the word REMOTE will be displayed. If the
-~ Receiver is in'LOCAL, no word will be displayed. Switching between the two conditions is achieved
by pressing and releasing the LOCAL/REMOTE pushbutton switch on the righthand keypad.

3.3.3.1 LOCAL Control Operation

The following procedures are to be used to operate the RA6790/GM HF Receiver in the
LOCAL control condition:

1. Ensure that all desired options have been installed and that the Receiver Options '
Installation Check has been performed in accordance with Paragraph 3.3.1.

b. Turm POWER ON switch to ON position. Indications that the Receiver is energized
include:

(1) Edgelight illuminated.
(2) Some data shown in Liquid Crystal Displays (LCD’).

(3) Sounds in audio device (headphon'es or speaker). If Receiver does not energize
when POWER switch is toggled, refer to Section V of this manual.

c. Establish LOCAL control. Momentarily depress the LOCAL/REMOTE pushbutton
switch on the righthand keypad while observing the lower-right corner of the mode
LCD. Depress the switch again. Note that the display will show the word REMOTE
on alternate pressings of the switch, while REMOTE disappears on alternate pressings.
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When the Receiver is under LOCAL control, the word REMOTE is not shown in the
display. If the word REMOTE cannot be alternately displayed and erased, refer to
Section V of this manual. ,

d. Initialize the Receiver. The RA6790/GM Receiver has a built-in capability to self-
determine the values of the IF bandwidth filters installed, and to assign these filters
to particular bandwidth pushbuttons (BW1 through BWS on the lefthand keypad).
These bandwidth assignments normally result in the narrowest bandwidth filter being
assigned to the BW1 pushbutton with increasingly wider bandwidths being assigned to
BW?2, BW3, etc. in ascending order. This assignment process isdone asa partof =
receiver initialization. (The remainder of the initialization process is a series of Built-
In-Test-Equipment (BITE) checks which are addressed in Section V. Do not be
concerned with BITE at this time.) '

To initialize the Receiver:
(1) Press and hold the LOCK pushbutton switch on the righthand keypad.

(2) While holding down the LOCK pushbutton, press the AM pushbutton switch on
the lefthand keypad.

(3) Release both the LOCK and AM pushbuttons simultaneously. The normal indica-
tions that the Receiver is in the initialization process are:

(a) The word REMOTE will appear in the Mode LCD.

(b) The frequency LCD will begin displaying a series of rapidly changing digits
in both the FREQUENCY and BFO portions of the display.

(c) Rapidly changing sounds and tones in the audio device (speaker or headset).
(d) Changing modes and levels in the mode LCD.

Indication that the initialization process is complete is obtained by observing the word
REMOTE in the mode LCD. When REMOTE is erased and the Receiver returns to the
displayed values that were present prior to the initialization process, the process is -

. complete. (NOTE: The Initialization process takes approximately one minute to
complete.) If during the process the display stops changing and a two-digit number
appears and remains in the FREQUENCY LCD, BITE has detected a problem in the
Receiver. Refer to Section V of this manual.

e. Select Desired Frequency (00.500000 MHz to 29.999999 MHz). There are two methods
for selecting any desired frequency. The first of these is to enter the frequency digits
directly using the ENTER pushbutton switch and the numeral pushbutton switches on
the righthand keypad. The second is to select a tune rate and manually tune to the
desired frequency using the manual tuning knob. The procedures for each of these
methods are as follows:

(H Direct Entry:

(a) Momentarily depress and release the ENTER pushbutton switch on the righthand
keypad. ‘




(b) Starting with the lefthand digit of the desired frequency, momentarily depress
then release the corresponding numeral pushbutton switch on the righthand
keypad.

NOTE

Frequencies less than 10.0000 MHz require an initial
zero (0) digit entry. The decimal point will automatically
appear in the display without a decimal point entry from

the operator. -
EXAMPLE 1:
Desired Frequency: 14.2514 MHz
Keystrokes Required:
ENTER
1
4
2
5
1
4
0

0
Resulting Display in FREQUENCY LCD: 14.251400

EXAMPLE 2:

Desired Frequency: 3.75 MHz

Keystrokes Required:
' ENTER

OCOO0OOWLIWLO

Resulting Display in FREQUENCY LCD: 03.750000

EXAMPLE 3:
Desired Frequency: 0.57 MHz
Keystrokes Required:

ENTER

OO0 ONWVMOO

|
Resulting Display in FREQUENCY LCD: 00.570000.
|
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(2) Manual Tuning:

Ensure that the worz LOCK is not present in the mode LCD. Ifitis present, momen-
tarily depress then release the TUNE RATE pushbutton switch on the righthand
keypad. The word LOCK should disappear. If LOCK cannot be removed from the
display, refer to Section V of this manual.

Select Tune Rate. This is accomplished by alternate depressions of the TUNE RATE
pushbutton switch. Observe the right side of the Mode LCD. One of three displays
‘should be present under the word TUNING: SLOW, FAST, or no display (refer to
Paragraph 3.2.9). These three displays correspond to three rates of change of fre-
quency caused by rotation of the Manual Tuning Knob as follows: T

No display: - Fine tuning, small incremental change as knob is rotated. -
SLOW: Slow tuning, faster than fine tuning.
FAST: Fast tuning, largest incremental change per knob rotation.

Rotate Manual Tuning Knob to desired frequency changing tune rates as desired.

EXAMPLE:
Receiver is set at 20.179000 MHz, and the desired frequency is 10.853000 MHz.

(1) Select FAST tune rate.
- (2) Tune to approximately 10.8 MHz, using manual tuning k nob.
(3) Select SLOW tune rate. . L o RE TR e

(4').4Tiine to épprokim:itely'10.8'$5Mﬁi-USiI@g,MénualfTﬁIﬁﬁnghOBf RRSI

(6) Tune to 10.853000 MHz using Manual Tuning Knob.

Select Detection Mode. (AM, CW, USB, LSB, ISB U/L, FM). Detection modes are
selected by momentarily depressing and then releasing the appropriate pushbutton switch
on the lefthand kevpad. A discussion of operation in each mode follows.

AM.

(1) Depress and release the AM pushbutton switch. Indications that the Receiver is
in the AM mode are: the word AM under MODE in the Mode LCD;a one or two
digit number next to BW KHZ in the upper right corner of the Mode LCD.

If unable to achieve these indications, refer to Section V of this manual.

(2) Select desired IF bandwidth (BW1 through BWS). IF bandwidths range from
narrowest (BW1) to widest (BWS), with values of the IF bandwidth filters
~actually installed in the Receiver. To select a bandwidth, depress and release
one of the bandwidth selection pushbutton switches (BW1 through BW5) The
bandwidth of the filter selected will appear next to the BW KHZ words in the
mode LCD. If no number appears for a particular bandwidth then either no filter
has been installed for that position or there is a problem with the Receiver.
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NOTE

If a full complement of filters (7) has been installed and a no-number
bandwidth appears, re-initialize the Receiver. If the condition per-
sists, refer to Section V of this manual. If less than a full complement
of filters (less than 7) has been installed, the no-number condition on
one or more bandwidths is normal and should be disregarded except
to ensure that, for operating, a bandwidth with a number displayed
_must be selected.. ' S

(3) Select Gain Control (AGC, MAN, SHORT, MED, LONG). There are three éhbices L e
for IF Gain Control: , ] L .'

(a) Automatic (AGC)

- (b) Manual
(c) Automatic with Manual Threshold
A discussion of these choices follows.

Automatic (AGC). AGC automatically establishes and maintains a desirable IF signal.
level. Through the use of operator selectable response times, it also establishes the time
it takes for the AGC circuitry to respond to IF signal level changes. To select AGC:

(1) Observe the mode LCD under the word AGC. If the word MAN is displayed,
momentarily press and release the MAN pushbutton switch on the lefthand keypad.
the word MAN should disappear. In addition, another word (LONG, MED, or
SHORT) shouid be displayed under AGC on the display.

(2) Select the response time by depressing and releasing the desired pushbutton switch
(LONG. MED, or SHORT) on the lefthand keypad. The Receiver is now under
automatic gain control.

Manual. Manual gain control allows the operator to set a desired IF signal level, and
disables the automatic response and adjustments to changes in IF signal level. To select
manual gain control:

(1) If the word MAN is not present under the word AGC on the Mode LCD, momentarily
depress and release the MAN pushbutton switch on the lefthand keypad. The word
MAN will appear on the display. A

(2) If under the word MAN another word (LONG, MED, or SHORT) is present, momen-
tarily depress and release the pushbutton switch on the lefthand keypad which
corresponds to the displayed word. Once the word MAN is the only displayed word
under AGC on the mode LCD, the Receiver is under manual gain control.

(3) Observe the level meter display in the upper left corner of the Mode LCD. If the
word RF is displayed proceed to (4). If the word AF is displayed. momentarily
depress and release the METER RF/AF pushbuttons switch on the lefthand keypad
to change the display to RF.




(4) Once RF is displayed in the mode LCD and the Receiver is under manual gain
control, the IF GAIN potentiometer may be adjusted to the desired signal level
by rotating the knob while observing the RF level indication on the meter in the
mode LCD.

AGC with Manual Threshold. This gain control capability allows the operator to
manually set the desired IF signal level which the AGC automatically maintains. Response
times are operator selectable through the LONG, MED or SHORT pushbutton switches
on the lefthand keypad. To select AGC with manual threshold: - S B

(1) Select manual IF gain control as directed inj. -
2 Sgt desired signal level as desired according to j (4).

(3) Momentarily depress and release the desired response time pushbutton switch
(LONG, MED or SHORT) on the lefthand keypad.

The Receiver is now under AGC with manual threshold control. Indications that the
Receiver is in this condition are:

(a) The word MAN is displayed under the word AGC in the mode LCD.

(b) The word LONG, MED or SHORT is displayed under the word MAN in the
mode LCD. - ,

CW. Select the CW mode by depressing and releasing the CW pushbutton switch.
Indications that the Receiver is in the CW mode are: ‘

(a) The word CW under MODE in the mode LCD.
(b) The appearance of digits under BFO KHZ on the FREQUENCY LCD.

Select BFO (Beat Frequency Oscillator) Frequency (-8.0, 0, +8.0 kHz). The BFO may
be operated in either of two conditions:

(a) BFO - adjustable
(b) BFO CENTER - non-adjustable

NOTE

BFO functions can be controlled by the operator
only in the CW mode, and are disconnected from
their controls in all other modes.

_ The BFO condition allows the operator to tune the BFO manually to achieve the
desired audio frequency for received CW signals. The BFO CENTER condition allows
the operator to zero-beat (fine tune the Receiver to the exact RF) the incoming CW
signal. To select BFO Frequency (adjustable):

(1) Observe the BFO kHz portion of the FREQUENCY LCD. If a three digit number
and a “+" or * — " sign is displayed proceed to step 2. If a single zero preceeded
by a “ + " sign is displayed, momentarily depress and release the BFO CENTER
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pushbutton switch on the righthand keypad. This should cause the display to show
a three digit number preceeded by either a “4”or* - " sign.

(2) Observe the mode LCD and note the display under the word TUNING. If the word
BFO is displayed, proceed to step 3. If there is no word displayed under tuning, or
if SLOW, FAST, or LOCK is displayed, momentarily depress and then release the
BFO pushbutton switch on the righthand keypad. The word BFO should now be
displayed under the word TUNING on the mode LCD. .

(3) Rotate the manual tuning knob while observing the BFO KHZ portion of the FRE—I _ |
_ QUENCY LCD. The numbers displayed should change as the knob is rotated.

(4) Select the desired BFO Frequency (+8.0 kHz to —8.0 kHz) either by watching the
BFO KHZ display while rotating the knob until the desired BFO Frequency is
attained, or by listening to the audio signal while rotating the knob until the desired
audio frequency is heard.

_ To select BEO CENTER (for zero-beating the incoming signal):

(1) Observe the BFO KHZ portion of the frequency LCD. If a single zero preceeded
by a ““ + ” sign is displayed, proceed to step (2). If a three digit number preceeded
by a *“ + " sign is displayed, momentarily press and then release the BFO CENTER
pushbutton switch on the righthand keypad. A single zero preceeded by a “+”
sign should now be displayed. )

(2) Observe the mode LCD and look under the word TUNING. If there is no word dis-
played under TUNING or if SLOW or FAST are displayed, proceed to step (3).
If either the word LOCK or the word BFO is displayed, momentarily depress and
then release the TUNE RATE pushbutton switch on the righthand keypad. The
word LOCK or BFO should disappear.

(3) The incoming signal may now be fine-tuned by slowly rotating the manual tuning
knob until the audio tone from the signal is nulled.

(4) Momentarily depress and then release the BFO CENTER pushbutton switch and
observe that a three digit number preceeded by a *“ +” or * — ” sign appears in the
BFO KHZ -portion of the FREQUENCY LCD. '

(5) Momentarily depress and then release the BFO pushbutton switch on the righthand
keypad. The word BFO should appear in the mode LCD.

(6) Slowly rotate the manual tuning knob until the desired BFO Frequency is obtained.
(7) Momentarily depress and then release the LOCK pushbutton switch on the righthand
keypad. This disables both the manual tuning and BFO adjustment functions

preventing loss of the signal if the manual tuning knob is inadvertently rotated.

(8) Select IF bandwidth as outlined in h. (2).

(9) Select gain control as outlined in h. (3).




Change 3

0.

USB or LSB

(1) Select either upper sideband or lower sideband mode by momentarily
depressing and then releasing the appropriate (USB or LSB) push-.
button switch on the lefthand keypad. Either USB or LSB should
appear under the word MODE on the mode LCD.

(2) All other functions in USB or LSB are identical to the AM mode .

(except for IF bandwidth, which is fixed in either the USB or LSB
mode). : o : :

ISB U/L (available only if ISB option A5 assembly is installed).

(1) Select the independent sideband mode by momentarily depressing
and then releasing the ISB U/L pushbutton switch on the lefthand
keypad. The word [-USB or I-L5B should appear under the word
MODE on the mode LCD. Subsequent depressing and releasing of
the ISB U/L pushbutton will alternately display I-USB or I-LSB.

_ NOTE
If the ISB option is not installed,

depressing the ISB U/L pushbutton switch
will have no effect on receiver operation.

(2) Other func;tions are identical to those of the AM mode.

NOTE

Each sideband is independently controlled
in this mode. Therefore separate AGC
settings are possible for both I-USB and
[-LSB.

FM.

(1) Select the FM mode by momentarily depressing and then releasing
the FM pushbutton switch on the lefthand keypad. The word FM will
appear under the word MODE in the mode LCD. '

(2) Other functions are identical to those of the AM mode.
Forced IF Bandpass Filter Bandwidth Setup

In case BITE results are unsatisfactory, the forced IF bandpass filter
bandwidth setup can be initialized by simultaneously depressing the
LOCK and ISB U/L pushbutton switches, and observing the AUX
indicator displayed in the MODE LCD. This process accesses RAM with-
in the microprocessor circuit card assenbly (A6A2) for loading of the IF

" bandpass filter bandwidth complement. It should be noted, howeyer, that

this setup cannot be accomplished during the BITE routine. In addition,
the setup can be terminated (if desired) before all seven filter slots FL1-
FL7 have been changed, and when all seven filter slots have been loaded,
the AUX indicator will go off (disappear) automatically, thus, disabling
any further changes and resetting the receiver to normal operation.
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(1) Symmetrical Filter Entry

NOTE

Entry of symmetrical filters is accom-
plished using the 0-9 numeral pushbutton
switches, in 100 Hz steps, delimited with
the ENTER pushbutton switch. For
example, to enter a .4 kHz (400 Hz) filter,
the "4" and "ENTER" pushbutton switches
would be depressed; to enter 20 kHz, the
"2",' l'Oll’ "O",A IIENT‘ER" pUSthttOl’l
-switches would be depressed

(200 x 100 Hz = 20 kHz).

(a) Depress and release the appropriate numeral pushbutton
switches (0-9) on the right-hand keypad, then depress and
" release ENTER pushbutton switch.

NOTE

In the case of blank filter slots, load by
depressing the ENTER pushbutton switch
only.

(2) USB and LSB Filter Entry

(a) Depress and release USB and/or LSB pushbutton switch(s) on the
left-hand keypad, and observe AUX indicator displayed go off in
the MODE LCD. 4

NOTE

In the case of blank filter slots, load by
depressing the ENTER pushbutton switch
only. :

(3) Terminating Forced IF Band_paés Filter Bandwidth Setup:

(a) Depress and release ISB U/L pushbutton switch on the left-hand
keypad, and observe AUX indicator displayed go off in the
MODE LCD. '

3.3.3.2 REMOTE Control Operation (Serial Asynchronous Interface)

If the Receiver is equipped with the optional A6Al remote control interface
assembly, the Receiver may be operated by a remote-control device. Before attempt-
ing to operate the Receiver in the remote operating condition, it is recommended that
the operator be thoroughly familiar with operating the Receiver in the local operating
condition (refer to Section IIl, Paragraphs 3.3.3 and 3.3.3.1). "Hands-on" experience
working with the Receiver in the local operating condition provides the operator with a
working knowledge of receiver capabilities, signal optimization, and control interaction.
Such knowledge is essential to obtaining satisfactory results when controlling the
Receiver from a remote location.

Change 3 3-18.1




|
The minimum considerations when discussing

RA6790/GM HF Receiver
remote operation are: -

(1) Remote Control Data Character

(2) Remote Control Device

3-18.2
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(3) Input/Output Electrical Interface
(4) Remote Control Commands
(5) RA6790/GM HF Receiver responses to remote control commands.
(6) Functions unique to the remote control operating condition.
Each,_of these_'considerations is addressed in a following par:'igraph.'
a. ‘Remote Control Data Character.

The data character used for remote control is the standard ASCII asynchronous format
~ which consists of a strt bit, seven data bits (one ASCII Character), a parity bit, and

two stop bits. Figure 3-1 shows the data character format, and Table 3-1 lists standard
ASCII character codes.

b. Remote Control Device.

Any remote-control device (terminal, receiver control panel, etc.) which generates and
accepts the standard ASCII asynchronous format may be used to control the Receiver.

Due to the wide variety of possible control devices, the
discussion on remote control commands addresses ASCII’
characters rather than on specific control pushbuttons, keys, .
or switches, Similarly, the discussion on RA6790/GM HFE. o

" Receiver responsés to remote-control commands addresses. .~ . ity
the ASCII characters sent back to the controller, rather than
on specific displays generated by the receipt of those responses.

c. Input/Output Electrical Interface.

The input/output electrical interface consists of the A6A1 serial asynchronous interface
assembly which connects to the remote control device through the A6A1W1J1 Connector
(type M83723-02R-1626N) on the receiver rear panel. The interface, which provides
separate lines for command input and monitor output data. allows up to ten (10) Receivers
to be placed on a common, parallel, input/output bus. The command receiver meets the
specifications of RS423, R§422 and MIL-STD-188-114, and is also operable with MIL-STD-
188C or RS232 compatible remote control devices. The monitor transmitter meets the
specifications of RS423 and MIL-STD-188-114. and is operable with MIL-STD-188C or
RS232 compatible devices and may be strapped for RS422 unipolar operation. Interface
selection, receiver address baud rate selection. and parity odd/even selection wiring
instructions are discussed in Section 11, Paragraphs 2.3.3.2 and 2.3.4.6.




Start Bit

ASCII Data Bit 0

"ASCII Data Bit 1

ASCII Data Bit 2

ASCII Data Bit 3

ASCII Data Bit 4 -

ASCII Data Bit 5

ASCII Data Bit 6

Parity Bit

Stop Bit

Stop Bit

Figure 3-3. Data Character Format
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TABLE 3-1. ASCH CHARACTER CODES "

ASCII Octal Decimal ASCI Octal
Character Code Code Character Code Code
NUL 00 0 SP 40 32
SOH ol 1 L 41 33
. STX 02 2 ¢ 42 34
ETX 03 - 3 4 43 35
ETO 04 4 s 44 36
ENQ 05 5 % .45 37
ACK 06 6 & 46 38
BEL 07 7 ' 47 39
BS 10 8 ( 50 40
HT 1 9 ) 51 41
LF 12 10 x 52 42
VT 13 1 + 53 43
FF 14 12 , 54 44
CR 15 13 - 55 45
SO 16 14 . 56 46
s 17 15 / 57 47
DLE 20 16 0 60 48
DCl 21 17 1 61 49
DC? 22 18 2 62 50
DC3 23 19 3 63 51
DC4 24 20 4 64 52
NAK 25 21 s 65 53
SYN 26 22 6 66 54
ETB 27 23 7 67 55
CAN 30 24 8 70 56
EM 3] 25 9 71 57
SUB 32 26 72 58
ESC 33 27 : 73 59
FS 34 28 < 74 60
GS 35 29 = 75 61
RS 36 30 > 76 62
Us 37 31 ? 77 63
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TABLE 3-1. ASCII CHARACTER CODES (Cont.)

ASCI Octal Decimal ASCO Octal Decimal

Character Code Code Character Code Code

@ 100 64 (Apost) 140 96

A 101 65 a 141 97

B 102 66 b 142 98

C 103 67 c 143 99

D . 104 68 d - 144 ioo "}

E 105 69 e 145 101

F 106 70 £ 146 102

G 107 71 g 147 103

H 110 2 h 150 104

I 111 73 i 151 105

J 112 74 j 152 106

K 113 75 k 153 107

L 114 76 1 154 108

M 115 77 m 155 109
N 116 78 n 156 110

0 117 79 0 157 111

P 120 80 p 160 - 112

Q 121 81 q 161 113

R 122 82 r 162 114

S 123 83 s 163 115

T 124 84 t 164 116

L 125 85 u 165 117

% 126 86 v 166 118

W 127 87 w 167 119

X 130 88 X 170 120

Y 131 89 y 171 121

z 132 90 z 172 122

( 133 91 { 173 123

! 134 92 : 174 124

] 135 93 } 175 125

136 94 ~ 176 126
- 137 95 DEL 177 127




d. Remote Control Commands.

If, for example, a Receiver has been designated receiver number 99 and the mating con-
nector for AGA1W1J1 has been wired accordingly, then to remotely control receive number
99, the following command string (ASCII format) must be sent from the remote control
device to the Receiver: :

$99S2CR -

The “$” character alerts all Receivers on the common bus that an address command is coming. @ -’

..499”. alerts receiver number 99 that all subsequent commands, when they come, will be -
specifically addressed to it until another “$” character is received. ‘‘S2” is a status command
which tells the Receiver to set itself to the remote operating condition, and “CR” is carriage
return which is the final character sent to the Receiver in each command string. (CRis
interpreted by the Receiver as an “execute” instruction, and causes the Receiver to carry

out all commands in the string; in this case “set up for remote control.’”)

The other status (S) commands which may be used to follow “$99”‘are:
S1 Set Receiver to local control

S2 Set Receiver to remote control
S3 Initiate BITE self-test sequence

... S4 Terminate BITE self-test sequence
© .. S5 Report bandwidth of installed IF filters
- S6 Report BITE results
S .S7. Forced bandwidth setup (discussed in Section V)
. .S8 Enable remote AGC dump
59 Inhibit remote AGC dump

Status commands may be sent to only one Receiver at 2 time since some of the status com-
mands will result in monitor data being sent back to the remote-control device from the
Receiver.

Once the Receiver has been set for remote operation by the “S2” command, the next step

. normally is to initiate the BITE self-test sequence by sending “S3” (quotation marks are used
here for clarity only and are not part of the S3 command). The BITE routine requires approxi-
mately one minute to complete. After the BITE routine is complete, the “S6” command
will cause the Receiver to report its findings. The “g5” command will then report a list of
IF filter bandwidths. These bandwidths should be compared with the Receiver configuration
chart to determine if the filters are working properly. If the BITE report displays an error
code number, refer to Section V of this manual. Note that once a particular Receiver has
been addressed by the “SNS2” command (N is 99 in this case), subsequent commands (S3

or S6 or S5) to the Receiver need not be prefixed by the “SN” (Receiver address). A

typical command string normally sent to initiate remote control operation is illustrated in ’
Example 1.

EXAMPLE 1:
Istentry: $99S2CR — Sets receiver 99 for remote control
2nd entry: S3CR - initiates BITE self-test routine in receiver 99
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3rd entry: S6CR - requests BITE routine results from receiver 99
4th entry: SS5CR - requests values of IF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>