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SECTION |
GENERAL DESCRIPTION

1.1 ELECTRICAL CHARACTERISTICS

The RAST20/GM HF Receiver, shown in Figure 1-1, is a fully synthesized, microcompiter-
based, tunable, solid-state receiver designed to provide reception capabilities for CW(AL), AM(A3),
LSBfUSB (A3]), FM(F3) and ISB (A3B-Optional), emissions over the frequency range of 0.5 MHz to
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) increments 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 [F 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, salectable by use of the RF Gain Control, to manually control the AGC
threshold anywhere within the range of 110 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 E1A Standard RS-232-C/RS-422/RS5-423 compatible, 2-byte-serial, (2)
byte-serial bit parallel [EEE standard 488C-1978 compatible or (3) other user specified interface
format.

Built-In Test Equipment (BITE) is provided in the Recnimrr;i:tuimr to find, test and
report operational status to the lowest replaceable unit (LRU) with both local and remote notification.

The internal frequency tuning circuitry of the Receiver includes a single loop digital 15t LO
Synthesizer, phase lock loop 2nd LO and BFQ Synthesizers, which in combination determine tuned
frequency to a resolution of | Hz. The synthesized BFO tunes +8 kHz in 10 Hz increments with a
pushbutton selectable parameter for immediate zero reference.

The Receiver is designed to operate with up to seven [F 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 Recsiver is either through a P}FGH'ES jack an the front panel or through an AF QUT connector

on the rear panel. The PHONES jack provides 2 nominal 10 milliwarces into 600 ohms and is adjustabiz
through the AF GAIN control on the front panel. The AF OUT connector provides a nominal 1 milliwact
600 chm balanced line curput and an cutput of nominally | Watt in 8 ohms, suitable for an 8 chm 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, 52. 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-438), 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 & 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

n
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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 cutput 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 Beceiver selectivity.

A second AGC-controlled amplifier follows before demodulation takes place. In the SSBf
CW/AM modes, a product s¥nchronous detector is used. In the CW mode, the BFO synthesizer may
be varied 8 kHz (above or below the <35 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 cutputs 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 2xtemal loudspeaker.

For ISB operation, the optional ISB board provides the LSB signal path, while the main
IF/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 RAG790/CGM Receiver mounts in a standard 19-inch (48.3 ¢m) equipment rack, and
cccupies 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 [/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:
RAGTI0/GM HF Receiver

1.
2. W18, Primary Power Input Cable
3. Connector, Mating for J3

n
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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, [tem #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.
1. Independent Sideband Module (ISB, AS5);
2. 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
s 5.0 kHz Symmetrical BPF  1:2.5 3600002
&. 6.0 kHz Symmetrical BFF  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 BPFF 1:1.92 078836
2. 350 Hz to 2700 Hz USE BPF 1:1.66 D8669
10. 300 Hzto 2200 Hz  USB BPF 1:1.97 08771

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

1. 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
Recsiver 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 Symmetncal BPF 1:6 25 3600003
3.0 kHz Symmetrical BPF  1:6 13 3600004
6.0 kHz Symmetrical BFF  1:6 10 3600005
1.0 kHz Symmetrnical BPF  1:2.5 1080 3600006
3.0 kHz Symmetrical BPF  1:2.5 360 3600007
6.0 kHz Symmetrical BPF  1:2.5 180 3600008
0.125 kHz Symmetrical BPF  1:5.33 - 086949
0.4 kHz Symmetrcal BPF  1:6.2 - 08406
1.2 kHz Symmetncal BPF  1:6 - 08407
6.8 kHz Symmetrical BPF  1:3.3 - 08408
350 Hz to 3050 Hz ISB/LSE BPF 1:1.6 800 08409
350 Hz to 3050 Hz [SB/USEB 1:1.6 800 08410
0.4 kHz Symmetrical BPF  1:2.5 2000 08411
1-3
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1.2 kHz Symmetrical BPF 1.2 10450 ge412
3.24 kHz Symmetrical BFF  1:1.33 1000 08413
6.8 kHz Symmetrical BFF 1:2 1000 08414
16.0 kHz Symmetrical BPFF  1:2 40 08415
0.5 kHz Symmetrical BPF  1:6 g0 08416
1.0 kHz Symmetrical BPFF 1:6 40 08417
2.0 kHz Symmetrical BPFF  1:6 20 08418
3.0kHz Symmetrical BPF  1:6 20 08419
6.0 kHz Symmetrical BFF  1:6 20 08420
0.075 kHz Symmetrical BPF  1:6.67 - 08589

4. Remate Control Options (AGA1):

a.- RS5232/RS<422/R5-423 Serial Asynchronous Remote Interface Module
b. I1EEE 438C-1978 Compatible;

Improved intemnal frequency standard +3 parts 1u‘5';
RF Amplifier for greater receiver sensitivity;
LF/MF/HF low frequency — 10 kHz to 30 MHz;
Broadband IF output.

po M e

1.5 REFERENCE DATA
Table 1-1 identifies the techrical specifications for the RAST0/GM HF Receiver. The

Receiver provides reception capabilities for CW (A1), AM (A3), LSB/USB (A3]), FM (F3) and
optionally ISB (A3B) operation. Figure 1-2 depicts the International Reception Mode Codes.

14
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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/ Autematic Gain Control

Input Impedance
Synthesized BFO
Moise Figure

Dynamic Range

0.5 kHz to 29.999999 MHz

1 Hz increment

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

3 digit electronic readout of tuned frequency to 1 Hz: 3 digit
and sign readout of BFD relative to [F center £8.0 kHz.

£5 parts in the 108 per 1 0°C temperature increment over the
range of 09C to 50°C using internal 5 MHz reference oscillator.
Provision for an external 1, 5 or 10 MHz reference input/output.
() dBm nominal inta 50 Ohms.

CW/A1 Continuous Wave; CW/A2 Modulated Continuous Wave:
USB/LSB (upper/lower sideband) A3A, A3H. A3], AZA, AZH,
A21: 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:

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

Pravision 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
lewval,

50 ohm nominal, 2:1 VSWR Type N Connector

455 =8 kHz in 10 Hz steps

< |5dB

RF:> i30 dB/Hz

1-6
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TABLE 1-1. RA6790/GM HF RECEIVER SPECIFICATIONS (Cont.)

Sensitivity

(500 kHz to 30 MHz):

1. 55B
2. AM

Overall Selectivity

*| (Standard Mechanical

Filter Complement)

Intermadulation
iOut of Band)*

Intermodulation (In Band)

Cross Modulaton

Blocking

Reciprocal Mixing

=113 dBm (0.5 ¢V for 10 dB (S+N)/N Ratio.
—99 dBm (2.5 V) for 10 dB (S+N)/N Ratio in a
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.

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 flters.

The -3 dB and -60 dB bandwidths are defined as follows:
LSB/USB -3 dB >450 Hz to >3000 Hz

50 dB >-600 Hz to <4300 Hz
The remaining five bandwidths are symmetrical

-3 dB 40 dB
BWI >300 Hz <2 kHz
Bw2 >1 kHz <4.5 kHz
BW3 >3.2 kHz <8 kHz
EW4 >0 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 [F or line AF output.

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

. On Tune: Less than 10% distortion for +13 dBm (1 volt)
0% 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 appeanng at the receiver input when in a
3 kHz bandwidth, caused by a 0 dBm signal 100 kHz off tune
15 less than =100 dBm.

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

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

Intemnal Spurious Responses < =124 dBm

Outpures - I. 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.

2. 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.

¢. 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. 1 mW, 600 ohms balanced <2%
distortion. Operable only with ISB option, OSB mode.
AGC: Diversity Connection with ground which provides de

voltage 10 volts to 4 volts to signal levels between
threshold and +110 dB. Similar connection for [SB
channel when fitted.
Fault: Indication of fault condition is available at the rear
panel.
3. Phone: 30 mW into 600 Ohm load, Distortion < 3% at
10 mW. -
Connector: Front Panel Phone Jack
4, REFERENCE OUT: Selectable TCX0 Reference frequency
of either 1, 5, or 10 MHz (selected by links on A2 assembly)
Connector: Rear panel BNC

Operating Temperature: EF‘JC to 509C

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

Altirude: Operation to | 5,000 ft.

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

Vibration: MIL-STD-310C. Method 514 2 Procedure X

Storage Conditions:

2. Temperature Range: —409C to +709C

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

¢, Altitude: Up to 40,000 feet

d. Fungis: Fungi identfied in MIL-STD-810, Method 508.1,
Procedure L.

Environmental

P Lt Ll g

Power Consumption Less than 40 Watts (nofminal)

Power Requirements 1157230 Vac = 10%, 48 Hz to 420 Hz, single phase.

Dimensions Suitable for 19 inch (48.3 ¢m) rack or desk top console mounting:
Heights:  5.25in. (13.33 cm)
Width: 19 in. (48.3 em)
Depth: 18.5 in. {47 c¢m)

Weight (approximate) 3210bs. (14.5 kg)

1-8
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SECTION Il
INSTALLATION

2.1 UNPACKING AND INSPECTION

. It is recommended that ths 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. :

Mo special unloading equipment is required, except to handle the carton with normal
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 RAS790/GM HF Receiver. To unpack
the Receiver, the following procadure 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, Bemove 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 besn
loosened from their receptacles.

P | PREPARATION FOR RESHIPMENT AND STORAGE

If the RAG7%0/CGM must be prepared for reshipment, the packaging methods should follow
the pattern established in the original shipment. [f 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.

2-1

u
This manual was downloaded from BAMA's . Reworked by
24  boatanchor site http://bama.sbc.edu : PAGPGA




2.
L

S5

Exterior Container = 25-1/2" long
by 23=1/2" wide by 10=1/2" desp.
Top and Borcom Cushlons

Intimate Wrap.

Degsicant.

RAGT90/GM Radio 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.

I

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

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

5. Remove headphones, if they are inserted, from the PHONES jack located on the £
front panal. ' :

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 (storec), from inclement weather, in any structure that will sus-
tain 2 temperature between —409 and +70°C and a relative humidity of 10 to 95 percent. The unit
has an indefinite shelf life stored under the above conditions except for the nickel cadmium barttery
contained on circuit module board ASA 2.

2.3 INSTALLATION :

The Receiver is designed to be mounted in a standard 1%-inch rack. The sides of the Re-
ceiver have been drilled and tapped to accept standard slides. The use of slides, however, is optional
and & dependent on the individual site requirements. [f 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 a5 heat. In most installations, special cooling will not be required. The top and bottom
covers on the Receiver, a5 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
convenwently made or changed if desired. All connections except for the headphones are made from
the rear of the Receiver. A brief descniption of 2ach 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.

2-3
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2.3.1.1  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, W13; 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 waferin
Al10 J1 on receiver rear panel matches available line voltage.

2.3.1.2 RF IN )1 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 ourput 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 [F output is 50 ohms with a VSWR of 1.5:1.

23.1.4 AF OUT I3 Connector
This rear panel output connector is 2 25-pin D-type connector providing audio, AGC and
fault status outputs, The audio ourput frequency response at this connector is within 3 dB between

frequencies of 100 Hz and 16 kHz. The following audio outputs are available:

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

| B

Monitor Line Qutput. A metered line output for receivers which do not contain the
ISB option. Provides a | mW output at 600 ohms. The amplitude level is adjustable
from the front panel. :
3. Line I. Line output for non-operating ISB mode when the ISB is installed. Qurput
is | mW at 600 ohms balanced.

4, Line 2. Line output for the LSB component in the [SB operating mode, Qutputis ]
mW at 600 ohms balanced.

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

If the Receiver is not equipped for [SB operation, the Line 1 and Line 2 outputs are not
used. The Monitor Line output. Loudspeaker output, and the front panel PHOMES jack provide the
audio output for the Receiver for all operating modes. When the Receiver is equipped for and is
operating in the 1SB mode, the Line | output will contain the USB audio and the Line 2 output will
contain the LSB audio. The Monitor Line and Loudspeaker outpurs, along with the front panel
PHONES jack will provide either USE or L5B audio as controlled by the front panel [SB U/L
pushbutton. With the Receiver equipped for ISB operation but not operating in the 1SE mode. the

2-5
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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, 2. 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 50 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 5§ 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 ABAIWLI1 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
AB6Al 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 52 Slide Switch

Setting this switch to the INT position selects the internal time base for the Receiver and
provides the intermal | 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 | MHz reference present, however, provision

for changing to 5§ MHz or 10 MHz is available by changing links on the AB 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 RAG790/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.

2-6
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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 s recommended that a receiver configuration chart
or log book be maintained for each Recziver. The configuration chart or log book would list the

IF bandwidth filters currently installed in the Receiver, the operating options, the type of remote
control interface, as examples.

In addition, an internal option of operating the RAS790/GM F.::emr withal,’5 or 10
MH: m&ttnﬂt 15 available by changing links on the Ag m:mhl-_r

2.3.3 R.A.ET-‘FII."EHI-{ Receiver Options Installation Procedures

The installation procedures for the Receiver may be logically divided into three steps:
(17 Installation of the primary operating options to include the plug-in (solder-in) flters, 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 BAGT90/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 uu:fut shunt capacitors, (Table 6.1, Section VI). If to plug-in filters is desired,

actual removal of these items should be pt‘:rfunn:d at the RA unications, Inc. factory
location in Rockville, Md.

The Receiver can be supplied with from | 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 1o 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 inm the FL1 position. If the [SB 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 flter positions. If a sym-
metrical sideband [ilter is used, the Beceiver will use the filter installed in the FL1 position for both
sidebands by making the appropriate [requency offsets to the first and last local cscillators. 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 sstab-
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.

l. Working from the front of the Receiver, position the filter to be used for LSB operation
over filter position FLI (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

This manual was downloaded from BAMA's
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TABLE 2-1. RA67T90/GM OPTIONAL BANDPASS FILTER LIST
*Mechanical Filters. All Others are Crystal Filters.

Shape Factor | Differential | Racal
Bandwidth Description 3dB: 60 dB | Delay p5 Mumber
#(.3 kHz Symmetrical BPF | 1:6.7 - 07883-1
* 1.0 kHz Symmetrical BPF | 1:4.5 - 07883-2
%32 kHz Symmetrical BPF | 1:2.7 s 07883-3
* 4.0 kHz Symmetrical BPF | 1:2.5 - 360000 1
*5.0 kHz Symmetrical BPF | 1:2.5 - 3600002
& 5.0 kHz Symmetrical BPFF | 1:2.3 - 078834
# 450 Hz to 3000 Hz | ISB/USB BPF 1:1.92 = 07883-5
#450 Hz 1o 3000 Hz | ISB/LSE BPF 1:1.92 - 078836
# 350 Hz to 2700 Hz | USB BPF 1:1.66 - 08669
# 300 Hz 1o 2200 Hz | USB BPF 1:1.97 - Q8771
1.0 kHz Symmetrical BPF | 1:6 25 3500003
I0kH:z Symmetrical BFF | 1:6 13 3a000:04
6.0 kHz Symmetrical BPF | 1:6 10 Ja00005
1.0 kHz Symmetrical BPF | 1:2.5 1080 3600006
30kH:z Symmetrical BPF | 1:2.5 360 Za00007
6.0 kHz Symmetrical BEF | 1:2.5 130 3600008
0.125 kHz Symmetrical BPF | 1:5.33 - 0Ea9Y
0.4 kHz Symmetrical BPF | 1:6.2 - 8406
1.2 kHz Symmetrical BPF | 1:6 - 08407
6.8 kHz Symmetrical BPFF | 1:3.3 = 08408
350 Hz to- 3050 Hz | ISB/LSB BPF 1:1.6 200 0g309
350 Hz to 3050 Hz | ISB/USB BPF 1:1.6 00 0&s10
— 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 | 1:2 410 08415
0.5 kHz Symmetrical BPF | 1:6 a0 0E416
1.0 kHz Symmetrical BPF | 1:6 40 08417
20 kHz Symmetrical BPF | 1:6 0 0B418
3.0 kHz Symmetrical BPF | 1:6 20 08419
6.0 kHz- Symmetrical BPF | 1:6 20 08420
0.075 kH= Symmetrical BPF | 1:6:67 - 08589

2. 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 invo place, recheck the pim/socket alignments. :

3. Insert the appropriate filters into filter positions FL2 through FL7 (as required), uslng
the procedures described in steps | 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.

%, Replace the BF shield over the filters and securs the shield in place by tightening the
thres screws.
NOTE

If the Receiver is to be equipped lor operation from a remote control device
or in the ISB mode, continue with the procedures described in Paragraphs

n
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Figure 2-4 Location of [F Bandwidth Filter Slots
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2.3.3.2 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 ASA| circuit card
assembly must be installed in the Receiver. In order to install this card, the A6AZ circuit card as-
sembly must be removed from the Receiver and mated with the A6Al 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.

L

Working from the front of the Receiver, disconnect the A9W1 cable assembly from
the AGA2 card. This cable assembly connects to A6A2J1 located on the front of
the AGA2 card. Figure 2-6 fllustrates the AGA2 and A6A] circuit card assemblies
installed in the Receiver and the location of A9WI,

Remove the three screws located along the top edge of the A6AZ 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.

Check the rear panel of the Receiver. A blank 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.

A hard-wired link, LK1, must be removed from the AGA2 card when the remote
control option is used. The link is physically located betwesn Ul and UZ (the two
40-pin LSI chips located near the I2 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.

. There are a total of & different mechanical links located on the AGA] 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 RS5422
Designation Interface Interface
LEI Instafl Install
LK2 Remowve Remove
LE3 Install Remove
LE4 Instail Remove
LKS Install Remave
LEK& Remowve Install
2-11
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Align the 50-pin male connector on the A6A] circuit card assembly with the 50-pin
femnale connector on the AGA2 circuit card assembly as shown in Figure 2-9. Marte
the two connectors.

Carefully place the two cards into the receiver chassis. Make certain the remote con-
trol interface connector (ASAIW1I1) clears the hole in the rear panel.

Position the two cards on the card guide attached to the receiver chassis. Secure the
cards with & screws (3 screws on each card) to the side of the chassis. - Secure the &l
interface connector to the rear panel with two screws. Figure 2-6 illustratés the two
cards installed in the Receivers.

Reconnect the A9W1 cable assembly (removed in step 1) to connector AGAZTL.

NOTE

If the Receiver is to be equipped for operation in

the [SB mode, continue with the procedurs 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.

2.3.33 Independent Sideband (ISB)

If the Receiver is to be operated in the ISB mode, the AS circuit card assembly must be
installed in the Receiver., The AS 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 procedurs 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.

L.

d

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

Position the AS circuit card assembly so that the rfibbon cable is near the J8 connec-
tor on the A4 circuit card assembly. Secure the AS circuit card assembly to the
metal baseplate with 4 screws.

Plug in the ribbon cable (A5W1) from the AS card into J& on the A4 board. Con-
nect coaxial cable W10 between A4J6 and A5J3. Connect coaxial cable W11 between
A4J3 and A5TL

. 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 A5 circuit assembly installed, the jumpér must be connected
across the two terminals designated ISB.-

NOTE

Upon completing all required installation options procedures, it
is recommended 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 111, 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.

2-15
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2.3.34 Line Level Adjustments

The following procedures are detailed for adjustment of the audio line level, required upen
installation of the Eeceiver.

1. For MAIN LINE LEVEL Mjusi:m:nm:

a.

Set the following controls as indicated:

POWER switch  ON

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

2.

Connect the AM output (with modulation set for 30%) from an RF signal generator
(HPB640, 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.

2. For I-LSB LINE LEVEL Adjustment:

1.

Set the following controls as indicated:

POWER switch ON

AGC SHORT
METER switch  AF :
MODE [-LSB (depress [SB 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 & khz

Connect the AM output (with modulation set for 30%) from an RF signal generator
(HPB640, 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 [-L5B LINE LEVEL potentiometer on the receiver

front panel for 2 | mW audio output level, as indicated by the 0 dB line on the
AF meter scale in the Mode LCD.

2-17
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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 Eeceiver it in the USE mode.

¢, Turn POWER switch to off and disconnect the generator.
234 RAG6790/GM Receiver System Connections '

System connections for the Receiver are based on the individual 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 threeconductor 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,
XF2 which is located internally on the A10 Power Supply Assembly.) Slide the clear plastic window
back over the fuse and pec wafer portion of the fuse holder assembly and insert the power cable, W13,
in the receptacle. Additionally, the Rectiver 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
valt, = JFE, 48 1o 420 Hz ac source. For receiver operation with a 240 volt source, the Receiver
must be re<configured as follows:

1. Disconnect the Beceiver from all system equipment and remove the power cord.

2. On the power input connector assembly A10J1: Slide the transparent protective
cover 1o 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
eircuits to trip and a higher voltage can cause excessive internal
temperatures.

2.34.2 RF INput Connector (J1)

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

2.34.3 IF OUTput Connector (J2)

The IF Output Connector J2 located on the rear panel is shipped with a plastic dust cover
which must bé 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.

2.3.44 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
{0 wire the connecior.

. Slide the connector shell over the cable to be used.
3. Sglder 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.

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.

Had

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

2.3.4.5 Reference Input/Output Connector (J7)

This BNC-tvpe connector is used in conjunction with the INT/EXT 52 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 (TCXO)
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 2-4
and make the following link changes on the AB circuit board if required.

2-20
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TABLE 2-3. AF OUT J3 PIN CONNECTIONS

Pin Number Signal Designation
1 Qurput Line 1 Output (Used only with ISB Option).
2 Center Tap Provides USB output during ISB operation;
14 Output AM/FM/CW/SSB output during non-ISB
' operation. .
3 © Output Line 2 Qutput (Used only with ISB Option).
16 " Center Tap Provides LSB output during [5B operation.
15 Cutput
4 Output Monitor Line Qutput. Provides AM/FM/CW/
5 Center Tap S5B output during non-ISB operation; provides
17 Output switch controlled selection of USB or LSB
during ISB operation.
18 Dutput Loudspeaker Qutput. Same as Monitor Line
7 Signal Ground Qurpur,
7.8, 9 Ground
10,11,12,13 Mot Connected
19.20,24,25
21 Main IF Diversity AGC Monitor/Input
a2 ISB Lower Sideband Diversity AGC Monitor/Input
o3 Fault Indicator {Low indicates Fault)

|. For | MHz operation, LK1 and LK2 are linked (El to E2, and E3 to E4 respectively).

Ed

. For 3 MHz operation, LK2 ONLY is linked (E3 to E4).

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

TABLE 2<4. EXTERNAL/INTERNAL LINK OPTIONS

FREQUENCY SOURCE SELECTION

1 MHz Connect LK1 and LK2
s MHz Connect LK2
10 MHz Connect LK1

Upon completing the required link changes, ensure that switch, 52 INT/EXT located on the
rear panel is set in the appropriate position,

2-21
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2.3.4.6 Remote Control Serial Asynchronous Interface Connections (AGAIW1J1)

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 ¢ 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 ASA1 circuit card assembly for the different interfaces.

To make the required connections:

1.

-
-—

Slide the niﬁting connector shell over the cable to be used for the remote control.

. 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.

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

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 R5-232-C interfaces are electrically compatible.
The distinction between the two is the polarity definition for “MARK"
or “LOGIC 1." R5-232-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 [N B/DATA OUT B are “MARK"™ positive.

222
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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 Cut A Data Out A
C . Data Out Gnd. Data Out Gnd. Not Used
D Data Qut Not Used Data Qut B
E Jumper to ‘F’ Not Used Not Used
F Jumper to ‘E’ Data [n A’ Data In A"
G Data In Gnd. Data In Gnd. Not Used
H Data In Jumper to ' Data In B’
] Not Used Jumper To ‘H’ Not Used

TABLE 2-6. INTERFACE

CONNECTOR BAUD
RATE SELECTION

TABLE 2-7. A6Al LINK CONFIGURATIONS

Data Rate
Selection. Bit

Data Rate

w X Y

i Baud)

|
]

50

—r—y

75

110

134.5

130

300

600

1.200

1.800

2.000

2,400

3,600

4. 800

7.200

9.600

N I e =1 =2 =1 =1 =1 k=1 =
—lol=lal=|lol=|lgo|=|lo|—=|oc|l—|o|—=|<| M

0
0
|
|
0
0
i
l
0
0
l
|
0
0
l
l

—|=|=|=la|lo|alo|=|=|=]|=|c|<|<

19,200

Link Mo, 188C/232C/423 422
LK1 Install Install
LEK2 Remove Eemowve
LK3 Install Remove
LK4 Install Remove
LKS [nstall Remove
LK& Remove Install .

TABLE 2-8. PARITY SELECT
Mo Parity High Open
Parity Low Ground
Even High Open
Qdd Low Ground
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J1 Pins

Function

SYSTEM GND

DATAOUT A

DATA OUT GND |

DATAOQUTB

GND

DATAIN A’

DATA IN GND

DATA IN B

GND

RECEIVER NUMBER DI-|

RECEIVER NUMBER D1-2

RECEIVER NUMBER D14

RECEIVER NUMBER D1-8

RECEIVER NUMBER D2-1

RECEIVER NUMEER D2-2
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Figure 2-11. Remote Control Connector Pin Designations and Functions
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SECTION 1l
OPERATION

3.l 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
3332 . : .

The front-panel keypad pushbutton switches are of the push-on rvpe. 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
dara.

The detailed operating procedures are presented in a logical sequence. Upon completing
satsfactory installation of all required receiver options as described in Section II, Installation. Para-
graphs 2.3.3 through 2.3.3.4, a Receiver Options Installation Check (Section [II. Paragraph 3.3.1)
should be performed. After performing this operating check and upon completion of any required
system mnterface connections (Section 11, Paragraph 2.3.4 through 2.3.4.58), a Receiver/System Inter-
face Check (Section 11, Paragraph 3.3.2) should be performed which will provide verification of all
swstem connections. Lecal and Remote operating procedures are then detailed.

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

Double pole, single=throw togele switch which provides on=-off control for the Receiver by
cantrolling pomary power source 1o the power supply. During initial installation, be sure the line-
valtage=select pc wafer on the rear panel matches the available line voltage before energizing the
Recewver, Refer o Section I, Paragraph 2.3.4.1 for the voltage selection procedure.

L B Manual Tuning Knob

Optically coupled to 2 tuning encoder, the tuning knob provides selection of receiver operat-
ing frequency or BFO frequency. (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
Recewer 1o step to the opposite end of the band and to continue tuning in the same increasing or de-
creasing frequency direction.

3.23 IF GAIMN Potentiomeier

This front-panel control is used to establish the receiver zain 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 [F signal level. while
counterclockwise rotation decreases [F signal level. This control affects the IF signal level output
through [F OUT connector J2.

3-1
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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.% MAIN LINE LEVEL Screwdriver-S#t Potentiometer

This potentiometer is used to adjust the line level when the Receiver is operated in the AM,
FM, CW, or S5B modes. If the Receiver is equipped to operate in the ISB mode (optional AS dpl:ult
ca.rd a&.ﬂmhiy is installed), this control will adjust the line level of the upper sideband.

3.26 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 A5 assembly installed).

3.2.3 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 pushbution

will activate both the USB and LSB channels simultanecusly. 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 to the
L5B channel. The monitor line and loudspeaker outputs, through rear panel connectar J3,
will also be switched with the [SB UjL pushbutton switch.

b. Bandwidth Pushburtton Switches: BW1, BW2, BW3, BW4, BWS

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

The Receiver is capable of accepting up to 7 plug-in [F 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 L5B 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 pushbution switches, these are the push-on type, 50 that a new bandwidth
is selected by depressing a different pushburtton 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 indicatien
{SHORT, MEDIUM, or LONG) is present in the dispiay, it may be deleted by depressing
the corresponding pushbutton switch. The Receiver is 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 comresponding 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 pushbatton switch is the push-on/
push-off type. In the manual mode, the AGC pushbutton switches are push-on/push-off.
while in the automatic mode they are push=-on. '

328  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 frequency through rotation of the Manual Tuning Knob.

b. Mumerical 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 29.999909 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.

c. LOCK

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 panel) 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.

3.29 Left iMode/Meter) Liquid Crystal Display (LCD)

3. =10 0+10 AF
02468 10I12RF
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Located in the upper left comer of the Mode/Meter LCD, the meter display indicates audio
level in dBm (when AF selected), and RF in oV (when RF selected). The scale is selected
through the METER RF/AF pushbutton switch.

b. BWkHz

Lun_:aftd in the upper right corner of the Mode/Meter LCD, the BW kHz display indicates
the IF bandwidth selected through depressing BW1 to BWS pushbuttons switches.

c. AGC
MAN
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 a2 manually
set threshold.

d. MODE
AM
CW
USB
LSB
I-USB
I-L5B
FM
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-L5SB and FM indicate the detection mode of the
Receiver. The word AUX is an operator initiated forced bandwidth set-up which is dis-
cussed in greater detail in Section V, Maintenance, of this instruction manual.

NOTE

The [-USB and [-L5B functions can only be activated if the
ISB option (AS) is installed.

e. TUNING
FAST
SLOW
LOCK
BFO
REMOTE

Located in the lower righ't 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 ASA 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

--lndimttsllhc tuned frequéncy, 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 frequency 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 RAST90/GM HF Receiver is internally controlled by a microcomputer which measures
and controls many more functions than previously available Receivers. Actual contrel of the Re-
ceijver's parameters is performed by control software contained in Eraseable Programmable Read-Oniy
Memory (EPROMs) within the Receiver. Additionally, a self-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 dara
communications capability. While this may increase internal circuit mmpl:mty somewhat, actual
aperating procedures become more simplified.

Additionally. the operator is able to further test the Receiver after BITE has I!'mishtl:t 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.

QOperation of the remote control module is verified by transmitting and receiving responses
with a remate device,

Before attempting to operate the Beceiver, it is recommended that: (1) verification of all
options and svstems connections installation be made in accordance with the procedures detailed in
Section Il 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
¢. ISB Option Check

Perform the dﬂ:ﬂk{ﬂ 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 manual.

{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
it 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. ;

3.3.1.1 [F Bandwidth Filter Installation Check

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

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

b. Ensure that the [F Bandwidth Filters have been installed in accordance with Section I1.
Paragraph 2.3.3.1.

¢. MNote 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. Releass 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. ) '

h. Momentarily depress and then release the AM pushbutton switch on the lefthand
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 BW2 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 FLT 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 FLT).

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.

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

Remate Interface Option Check ( Serial Asynchronous Interface )

The purpose of the Remote Interface Option Check is to verify the proper operation of the

AbAl assembly. To perform this check:

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

b. Connect a2 suitable remote controller. with its connector wired in accordance with,
Section I1, Paragraph 2.3.4.6, to the A6A1W1J1 connector on the receiver rear panel.

¢. 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:

S99GCR
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where:

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

G is 2 “GET™ command asking for operating parameters,
CR iz “Carriage Return.”

d. 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 p
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 [SB/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.

b, Refer to Section II, Paragraph 2.3.3.4 step 2 and set the [-LSB line level. If the line
level can be set, the IF portion-of the AS module and the ISB/SSE 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. )

c. 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,

d. If both steps b and ¢ produce satisfactory results, the A3 ISB option is fully operational.
This completes the ISB Option Check.

332 RAGT90/GM Receiver/System Interface Check

The purpase of this check is to venfy 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. Physically install the Receiver in its operating location.

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

c. Connect the system remote control device (if used) to connector AGAIW1I1 on the
receiver rear panel.

d. Connect the system audio line to the AF OUT connector I3 on the receiver rear panel.
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e. 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 52 to EXT.

NOTE

If the Receiver's internal reference is to be used, connector J7
is not used and 52 is set to INT.

f. If the Receiver [F iz to be sampied for system use, connect the umplum cable o [F
connector J2 on the receiver panel.

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

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

i. 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 valtage value printed on the pe 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 emors.

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

k. 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.

l. Initialize the Receiver. (Refer to Paragraph 3.2.1 for initialization procedures.) The
Receiver will initialize itself in approximately one minute. If after 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.

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

n. 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.

[f 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.

0. Verfy 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 [F
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
andjor connectors. (Especially verify the wiring of mating
connector for J3 AF OUT on the receiver rear panel. -

. Using the remote ::untmlln’. manipulate receiver functions. (Refer to Paragraph 3.3.3.2
for remote control operation.) If the Receiver does not respond to commands from
the remote controller, check cables and connections, Hptl:ﬂﬂ]’ the mating connector
for AGA1IW1J1 on the receiver rear panel.

C:rm:u 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 RAS7%0/GM HF Receiver.
In the first or LOCAL control condition, the receiver functions are controlled by selecting modes,
levels, bandwidths, etc., using controls physically mounted on the Receiver itsell. 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 Recsiver is placed in the REMOTE condition,
the controls on the Receiver itseif are non-functional. Determination of which condition the Recziver
is in (Le. LOCAL or REMOTE) can be made simply by checking the lower-right comner of the re-
ceiver's mode LCD. If the Recsiver 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 RAS790/GM HF Receiver in the
LOCAL control condition:

a. Ensure that all desired options have been installed and that the Recsiver 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's).

{3) Sounds in audio device {hu:lphnn-:s 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.

Change 3 3-11
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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 alternarely displayed and erased, refer to
Section V of thiz manual.

d. [Initialize the Receiver. The RAST90/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 BWS5 on the lefthand keypad).
These bandwidth assignments normally result in the nammowest bandwidth flter being
assigned to the BW1 pushbutton with increasingly wider bandwidths being assigned to
BW2, BW3, etc. in ascending order. This assignment process is done asa partof = -
receiver initialization. (The remainder of the initialization process is a serjes 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 Beceiver:
(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).
id) 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:

(1) Direct Entry:

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

3-12
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(b) Starting with the lefthand digit of the desired frequency, momentarily depress
then release the comresponding 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
|
4
2
5
|
4
0
0

Resulting Display in FREQUENCY LCD: 14.251400

EXAMPLE 2:
Desired Frequency: 3.75 MHz
Keystrokes Required:

ENTER

o e e e T O P e

Resulting Display in FREQUENCY LCD: 03.750000

EXAMPLE 3:
Desired Frequency: 0.57 MHz
Keysirokes Required :

ENTER

o o o e G (o e

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

Ensure that the wor: LOCK is not present in the mode LCD. If it is 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.

f. 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: '

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 !-'IH;. using manual tuning knob.
(3) Select SLOW tune rate.
{4) Tune to approximately 10.85 MHz using Manual Tuning Et'lnh..
{5) Select fine tuning rate. |
{6) Tune to 10.853000 MHz using Manual Tuning Knob.

g. 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.

h. AM.

i 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} Salect desired [F bandwidth (BW1 through BWS5). IF bandwidths range from
narrowest (BW1) to widest (BW3), 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 BW5S). 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 i5 a problem with the Receiver.

3-14
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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 nu.mb-ar duplayccl
must be selected..

{3) Select Gain Control (AGC, MAN, SHORT, MED, LONG). There are three choices
for IF Gain Control:

{a) Automatic (AGC)
(b) Manual
(¢} Automatic with Manual Threshold

A discussion of these choices follows.

i. Automatic (AGC). AGC automatically establishes and maintains a desirable [F 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 kevpad.
the word MAN should disappear. In addition, another word (LONG, MED, or
SHORT) should 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.

j.- Manual. Manual zain 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 refease the MAN pushbutton switch on the lefthand keypad. The word
MAM will appear on the display.

{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 kevpad which
corresponds to the displaved word. Once the word MAN 5 the only displaved word
under AGC on the mode LCD, the Receiver is under manual gain control.

{3) Observe the level meter displav in the upper left comer of the Mode LCD. If the
word RF s displaved 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.
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(4) Once RF is displayed in the mode LCD and the Receiver is under manual gain
control, the [F 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.

k. 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: -

(1) Select manual IF gain control as directed in j.
(2) Set 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 & now under AGC with manual threshold contrel. Indications that the
Receiver 15 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 C"i':’ pushbutton switch.
Indications that the Recsiver 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 BFQ may
be operated in either of two conditions:

(a) BFO - adjustable
(b} BFQO 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.

m. The BFO condition allows the operator to tune the BFO manually to achieve the
desired audio frequency for received CW signals. The BFQ 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 precesded
by a* + ™ sign is displayed, momentarily depress and release the BFQ CENTER
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pushbutton switch on the righthand keypad. This should cause the display to show
4 three digit number preceeded by eithera * + ™ or ™ — " sign.

(2) Observe the mode LCD and note the display under the word TUNING. If the word
BFOQ 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 nighthand 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-
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 wartching 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 BFO 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 BFQ CENTER
pushbutton switch on the righthand keypad. A single zero preceeded b}r a“+"
sign should now be displayed.

(2) Observe the mode LCD and look under the word TUNING. If there is no word dis-
plaved under TUNING or if SLOW or FAST are displaved, 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 2 three digit number preceeded by 2 ¥ + " or * = " sign appears in the
BFQ 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.

(&) 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.

{3) Select [F bandwidth as outlined in h. (2).

(9) Select gain control as cutlined in h. (3).
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o. USBor L3B

(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 L5B should
appear under the word MODE on the mede 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). '

p. 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 [-LSB should appear under the word
MODE on the mode LCD. Subsequent depressing and releasing of
the ISB U/L pushbutton will alternately display 1-USBE or I-L5B.

NOTE
If the ISB option is not installed,

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

(2) Other functions 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 [-USB and
I-L5B.

q. 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.
r. Forced [F 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 [SB U/L pushbutton switches, and observing the AUX
indicator displayed in the MODE LCD. This ess accesses RAM with-
in the microprocessor circuit card assembly (A6A2) for loading of the IF
bandpass filter bandwidth complement. It should be noted, however, 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.

Change 3 3-18
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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 (800 Hz) filter,
the "4" and "ENTER" pushbutton switches
would be depressed; to enter 20 kHz, the
wgn, "', "0, "ENTER" pushbutton
‘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 b

depressing the ENTER pushbutton switch
only.

(2) USB and L5B 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. :

NOTE

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

(3) Terminating Forced IF Bandpass 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 A6A ] 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
warking 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 3-13.1
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The minimum considerations when discussing RA6790/GM HF Receiver
remote npl:rati:nn are:

{1} Remote Control Data Character

{2) Remote Control Device

Change 3 3.18.2
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{3) Input/Output Electrical Interface
(4) Remote Control Commands
(5) RAS790/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 pamgmph.l _
a. ‘Remote Control Data Character.

The data character used for remote control is the standard ASCII asynchronous format

~ which consists of a swrt 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.

NOTE

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 RAS790/GM HF
Receiver responses to remote-control commands addresses

the ASCII characters sent back to the controller, rather than
on specific displays generated by the receipt of those responses.

c. [Input/Qutpurt Electrical Interface,

The input/output electrical interface consists of the A6A ] serial asynchronous interface
assembly which connects to the remote control device through the ASAIW1J1 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 R§423, RS422 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-3TD-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 I1, Paragraphs 2.3.3.2 and 2.3.4.6.
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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

3-20

This manual was downloaded from BAMA's
70  boatanchor site http://bama.sbc.edu

2l Reworked by
++ PAOGPGA




TABLE 3-1. ASCII CHARACTER CODES

ASCII Octal Decimal ASCII Octal Decimal
Character Code Code Character Code Code
NUL 00 0 Sp 40 32
S0OH o1 1 B 4] 33

of. STX 02 2 : 42 34
ETX 03 3 " 43 .35
ETO 04 4 g 44 36
ENQ 05 5 % .45 37
ACK 06 6 & 46 38
BEL 07 7 . 47 39
BS 10 8 { 50 40
HT 11 9 ) 51 4l
LF 12 10 . 52 42
VT 13 1l + 53 43
FF 14 12 . 54 44
CR 15 13 - 55 45
50 16 14 : 56 46
51 17 15 / 57 47
DLE 20 16 ) 60 48
DCl 21 17 | 61 49
DC> 22 18 2 62 50
DC3 23 19 3 63 51
DC4 24 2 4 &4 5:.
NAK 25 ]| 5 65 53
SYN 26 33 6 66 54
ETB 27 23 7 67 55
CAN 30 24 8 70 56
EM 31 25 g 71 57
SUB 32 26 72 58
ESC i3 27 ; 73 59
FS 34 8 < 74 60
GS s 29 = 75 61
RS 36 30 > 76 62
us 37 31 7 7 63

n
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TABLE 3-1. ASCI CHARACTER CODES (Cont.)

ASCH Octal Decimal ASCH Oecrtal Decimal
Character Code Code Character Code Code
@ 100 64 (Apost) | 140 96
A 101 65 a 141 97
B 102 66 b 142 98
e 103 67 . 143 99
D . 104 68 d 144 100
E 105 69 e 145 101
F 106 70 f 146 102
G 107 71 g 147 103
H 110 72 h 150 104
I 11 73 i 151 105
| ] 112 74 j 152 108
K 113 75 k 153 107
: L 114 76 | 154 108
M 115 77 m 155 109
N 116 78 n 156 110
0 117 79 o 157 111
P 120 80 P 160 112
Q 121 81 q 161 113
R 122 82 r 162 114
5 123 83 s 163 115
T 124 84 ¢ 164 116
v 135 . 85 u 165 117
v 126 86 v 166 118
W 127 87 w 167 119
X 130 28 x 170 120
Y 131 89 y 171 121
i 132 90 z 172 122
[ 133 91 { 173 123
! 134 92 : 174 124
] 135 93 } 175 125
136 94 ~ 176 126
» 137 93 DEL 177 127

n
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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:

$9952CR

The “$" character alerts all Receivers on the common bus that an address command is coming.
90" alerts receiver number 99 that all subsequent commands, when they come, will be - .
specifically addressed to it until another “$" character is received. “*52" is a status command
which tells the Receiver to set itself to the remote operating condition, and “CR" is carnage
return which is the final character sent to the Receiver in each command string. (CR is
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 599" are:

51 Set Receiver to local control

52 Ser Receiver to remote control

53 Initiate BITE self-test sequence

%4 Terminate BITE self-test sequence

S5 Report bandwidth of installed IF filters

%6 Report BITE results

57. Forced bandwidth setup (discussed in Section V)
58 Enable remote AGC dump

59 Inhibit remote AGC dump

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

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 “33"™ (quotation marks are used
here for clarity only and are not part of the 53 command). The BITE routine requires approxi-
mately one minute to complete. After the BITE routine is complete, the “56™ command
will cause the Receiver to report its findings. The S5 command will then report a list of
IF filter bandwidths. These bandwidths should be compared with the Receiver configuration
chart to determine if the flters 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 “SN52" command (N is 99 in this case), subsequent commands (S3

ar 56 or 53) to the Receiver need not be prefixed by the “SN™ (Receiver address). A

tvpical command string normally sent to initiate remote control operation is illustrated in

Example 1.

EXAMPLE 1.

1st entry: S9952CR - Sets receiver 99 for remote control

2nd entry: S3CR - initiates BITE self-test routine in receiver 99

3=23
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3rd entry: S6CR - requests BITE routine results from receiver 99
4th entry: SSCR - requests values of IF bandwidth filters found in receiver 99

({Commands "55" and "S6" will result in data responses from the Receiver to the remote
control device.)

5= entry: S7CR - this command is used to force a particular IF bandpass filter
bandwidth complement in the receiver. Allowable codes are L for lower
sideband (LSB), U for upper sideband (USB), N for none, and bandwidths u
to 20 kHz (in kHz) with a resolution of 100 Hz. Symmetrical bandwidths ?1:1
kHz) are terminated with a comma. The string may contain all seven [F
bandpass filters (FL1-FL7) bandwidths or it may end early with a carriage
return (CR). Filter slots not entered will not be altered by the 57
command. A typical command is as follows:

STLUL.7,.5,N3.2,(LF)

The preceeding command sets up the following:

Filter Slot Filter/Function

FLI1 Lower Sideband (L5B)

FL2 Upper Sideband (USB)

FL3 1.7 kHz (Symmetrical)

FL4 400 Hz (Symmetircal)

FLS None -

FL6 3.2 kHz (Symmetircal)

FL? Unchanged from previous setting

6th entry: SBCR - this command causes all subsequent commands containing recejver
data to cause an automatic AGC dump.

“+h entry: - S9CR - this command causes the AGC dump to be disabled. This would be
' used when free tuning the receiver by remore control.

Two additional commands will result in data responses from the Receiver to the
remote-control device. The commands are called monitor commands and instruct the
Receiver to report certain specified data on receipt of the command. The monitor
commands are "G" (for "Group") and "T" (for "Talk").

EXAMPLE 2:

The command $99GCR will result in all of the following data (depending on mode) being
sent from receiver 99 to the remote control device in the order indicated.

RF Frequency
Detector Mode
Gain Control Mode
IF Bandwidth

BFO Fregquency

IF Attentuation
Status

Change 3 3-24
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(The actual information sent by the Receiver and its format is shown in the discussion
on RA6790/GM HF Receiver responses to remote control commands.)

"T" commands result in selected data being sent back to the remote control device.
EXAMPLE 3:

The commands $99 TFCR will result in only irequen:y and summary-status data bemg
sent to the remote control device.

"'I"‘| com mand:n include:

TF - requests frequency data only.

TD - reguests detector mode data only.

TI - requests IF bandwidth data only (non-functional in ISB mode).

TM - requests IF gain control mode data only.

TB - requests BFO data only (functional only when Receiver is in BFO variable).

TA - requests IF gain control attenuation data only (functional only when Receiver is
under manual IF gain control or AGC with manual threshold).

Several "T" commands may be sent to the Receiver at once by listing the desired infor-
mation characters after only one "T.

EXAMPLE &4

S99TFDICR would result in frequency detector mode, bandwidth and summary status
information being sent back to the remote control device.

Change 3 3-24.1
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The following commands cause the Receiver to change operating parameters, but do not
result in data responses to the remote control device. Therefore, more than one Receiver
may be addressed at once by inserting commas (in ASCII format) between the receiver
numbers.

EXAMPLE 5:

The command: $99,14,27 F5CR would result in receiver numb::r 99, 14, and 27 being
set to a fr:qur:n:}' nf 05.000000 MHz. .

NOTE

Once multiple receivers have been addressed as in this example, two
things must be remembered: (1) any subsequent parameter change
command preceding the next 5 will result in that parameter being
changed on all receivers addressed (in the example, receiver numbers

w99 14, and 27); (2) A status or monitor command may not be sent
before the next §, since more than one Receiver cannot respond on
the bus at the same time. If a status or monitor command is sent, the
command is simply ignored. To change only one receiver’s operating
parameter(s) or to send a status or monitor command, the desired
Receiver must be readdressed individually (599 or 514 or §27 in
Example 5).

Frequency Selection. The command is in the format FN where N is used to select the
Receiver(s) operating frequency. The frequency command may specify the desired
frequency down to | Hz. For example, the command F03.415926 would tune the
Receiver(s) to 3.415926 MHz.. If an exact frequency ks not required, the leading and
trailing zeros may be eliminated. The command -F3.4 would tune the Receiver(s) to
3.400000 MHz. Note that in both cases a decimal point is required to indicate MHz.

If an exact multiple of | MHz is desired (as in Example 5), “F™ followed by the desired
MHz number (as in Example 5) may be sent without a decimal point. This will tune the
addressed receiver to the exact whole multiple of 1 MHz specified.

Detector Mode Selection. The desired detector mode is selected by sending the :nmmand
DN where N is the desired detector mode as follows:

D1 - AM

D2 -FM

D3 — CW with variable BFO

D4 = CW with BFO CENTER

D5 — ISB (if ISB option is installed)
D& — LSB

07 = USB

BFO Offset. The BFO offset frequency may-be set by sending the command BN where N

indicates the offset frequency in kHz. For example, the command B+1.82 will set the BFO

offset 1.82 kHz above the center frequency; B—4.65 will set the offset 4.65 kHz below thess- -

center frequency.

Bandwidth Selection. The desired bandwidth is selected by sending the command IN
where N indicates the filter bandwidth in kHz. For example, the command 13.24 would
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select the 3.24 kHz filter. If 2 command is received that does not match the filter in
the Receiver, the Receiver will automatically select the closest filter. For example,
the command I7. will select the 6.8 kHz filter. Note that the decimal point is used
to indicate kHz.

Gain Control Mode. The desired gain control mode is selected by sending MN where N
is-the desired gain control mode as follows:

M1 Selects short AGC time constant

M2 Selects medium AGC time constant

M3 Selects long AGC time constant

M4 Selects manual gain control

M5 Selects short AGC with manually set threshold
M6 Selects medium AGC with manually set threshold
M7 Selects long AGC with manually set threshold

Manually Set Gain Contral. The Receiver will respond to remote commands to sef a

manual gain. The receiver [F gain is controlled by adding attenuation (from 0 to a maximum
of 120 dB) to the amplifier circuit. This feature may also be used in conjunction with the
AGC operation to establish a minimum threshold level for the AGC. The command for
setting the level is AN where N represents the approximate amount of attenuation (N X0.8
in dB) to be added to the circuit. For example, the command A3 would add approximately
3 dB of attenuation to the amplifier circuit; A104 would add approximately 80 dB of
attenuation.

EXAMPLE 6:

The command: 599F2.35D311.5M5A55B-1.7CR would result in receiver number 99 to be
set to the following parameters:

Selected Feceiver: 99

Frequency: 02.350000 MHz

Detector Mode: CW with variable BFO

IF Bandwidth: Closest installed IF bandwidth filter to 1.5 kHz
Gain Control: Short AGC with manually set threshold
Attenuation: Threshold of approximately 40 dB

BFO Frequency: 1.70 kHz below center frequency

e, RAST0/GM HF Receiver Responses to Remote Control Commands.

Starus commands “S5™ and *S6." and monitor commands “G™ and “T" request data to
be sent from the Receiver to the remote control device. This data is obtained and trans-
mitted when the command (followed by a CR) is sent to any one receiver address. The
format of the response depends on the data requested.

“S5™ triggers a data stream in the following format:

BW(FL1), BW(FL2), FW(FL3), BW(FL4), BW(FL3%), BW(FLA&), BW(FL7) where BW
is the bandwidth in kilohertz and FL1-FL7 is the filter slot checked.

EXAMPLE 7:

The command 59955CR might obtain the following response:
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LU1.6.5, .2.7.16 where

L — Lower sideband filter in filter slot FL1
U - Upper sideband filter in filter slot FL2
1.6 — 1.6 kHz filter in filter slot FL3

.5 — 500 Hz filter in flter slot FL4

+» = Mo filter in filter slot FL5

2.7 = 2.7 kHz filter in filter slot FL&

16 — 16 kHz filter in filter slot FL7

“SA" triggers a data stream in one of two formats as follows: .
:E!I;KHCR‘ where N is the receiver number and CR is carriage retum.
ar

XY .ZENDNCR, where X, Y, and Z would represent the two digit BITE
error codes, N is the receiver number, and CR. is carriage return.

EXAMPLE 8:
:0K99 indicates that receiver 99 passed all BITE tests
or

:4,17,33END99 indicates that receiver 99 found BITE error codes 4,
17, and 33. (Refer to Section V for explanation of BITE error codes.)

(" triggers a data stream in the following format:
F.D.M.IL B. A. 5 where:

F is receiver frequency in MHz

D is recerver detector mode

M is receiver gain control mode

I 15 receiver [F bandwidth -

B s BFQ frequency (only functional in CW variable BFO mode)

A is IF attenuation (only functional with manual gain control or AGC with manual
threshold)

5 15 receiver status

EXAMPLE 9:

The command 599GCE. might result in a rrsponse such as: F2.35D3M511.5B-1.7TA5552
which indicates the following parameters:

Selected Receiver: 99

Frequency: 2350000 MHz

Detecror Mode: CW with variable BFO

Cain Control: Short AGC with manual threshold

IF Bandwidth: 1.5 kHz

BFO Frequency: 1.70 kHz below center frequency

Attenuation: Threshold of =40 dB

Status: Receiver is under remote control
327
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NOTE

Status responses differ from status commands. Refer to
next paragraph.

Status Response. The status data is sent as the last item in each monitor response

(“G™ or “T™") from the Receiver. The status data is retumed to the remote-control device
in the format SN, where N is 2 one or two digit number representing the following
conditions: s : :

0 Receiver is operating in local control operating condition.

| Receiver is operating in remote control operating condition.

2 Synthesizer is out of lock. :

4 Receiver is in the override mode (discussed under Functions Unique to the Remote
~ Control Operating Condition).

§ Last command sequence had character transmission erTor.
16 Last command sequence had data error.
32 Lost data error in last sequence.

If two or more conditions are present, the numbers representing the conditions will be added
together and transmitted as one number. For example, 17 (1 + 16) would indicate that the
Receiver is in remote control and last command sequence had a data error; 13 (8 +4 + 1)
would indicate remote control, override mode and character transmission error. Note that
some numbers are not valid, i.e. 12 since override mode is impossible while in LOCAL
control.

The next status response to be considered is “TX" where X is the desired parameter(s) which
triggers a data stream in the following format: :

MVE where: _
X is the identity letter of the parameter (F, D, M, [, B, or A)
YV  is the value of the parameter

S is the starus response

.EXAMPLE 10:

The command S99TFDCR might obtain a response such as: F2.35D351 where:

Frequency: 02.350000 MHz
Detector Mode: CW with variable BFO
Status: Receiver is in the remote operating condition

f. Functions Unique to the Remote Operating Condition

Override Mode. The remote control device may be used to command a Receiver to switch
to the override mode. In override mode, some of the automatic operating features of the
Receiver are disabled. This is. the first local oscillator is always tuned to 40.455 MHz above
the entered RF frequency and the IF slot is selected remotely regardless of the type of filter
installed. Ther=fore, the remote controller must decide what the filter should be used for.
the type of detection mode to employ, and the BFO offset to receive a signal. For instance,
in sideband detection with a symmetrical filter, the first local oscillator and BFO must be
properly offset to correctly demodulate the signal. The remote controller also assumes the
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responsibility for ensuring that the filter is installed in the selected sl at, since an empty

slot will cause a dead receiver. The override mode blanks the display. In addition, over-
ride signals cannot be handed off to the operator, since the machine has no way of deciding
the difference between a sideband signal with virtual carrier offset or a CW signal with a
BFO offset. The override mode is invoked when both detector and bandwidth are sent in
the same command with the = sign. Sending either without the equals stores = data but
removes the Receiver from the override mode and restores it to normal operation. The
Receiver will respond to the following override commands (in the format SND=XI=Y
where N is the receiver number, X is the mode selection number, anc Y is the filter slot
number):

Mode Selection. The desired mode i3 selected by sending one of the following commands:

D=1 Selects envelope detector

D=2 Selects continuous-wave detector

D=3 Selects frequency-modulation detector
D=4 Selects [SB operation

Mote that these D" commands differ from the normal “D"™ commads and are unique to the
avertnde mode.

Filter Selection. In the override mode the filters are selected accord ng to the filter slot
number instead of the filter bandwidth. The command is 1= N whtre N corresponds to
the filter slot number. For example, the command =3 will select the filter inserted in filter
slot FL-3.

EXAMPLE 11:

The command $99D=21=3CR would result in receiver 99 being set t 3 the override mode
using the CW detector and the filter installed in filter slot FL-3.

To exit the override mode, an “IN" command is sent where “N" is the desired bandwidth

in kHz (not the filter slot number), and the ** = " sign is omitted.

NOTE

When the Receiver is in the override Mode, both the
MODE LCD and the FREQUENCY LCD are blanked.
In addition, status command 51 will be ignored by
the Receiver.
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SECTION IV
CIRCUIT DESCRIPTION

4.1 INTRODUCTION

Section ['V describes the theory of operation for the RA6790/GM HF Receiver. The
theory traces primary signal flow as it progresses through the various components of the Receiver
and details the functional relationships of each component to the signal flow. This section is divided
into two main discussions: (1) Functional, detailing, the primary signal flow as related to the
Receiver's operation; and (2) a detailed circuit description of each assembly and the components in-
cluded on each card. Simplified functional block diagrams, timing diagrams and tables are used
throughout the text to aid the technician in understanding the theory of operation to the circuit
level. (Refer to Figure 4-1.)

4.2 FUNCTIONAL THEORY OF OPERATION

The primary signal from the antenna input, through the Receiver, to the audio output
and secondary functions as they are related to that primary signal flow are traced. For simplification
and a basic understanding of receiver operation, the functions are divided into five major divisions
(Figure 42): Primary Signal (RF, IF and AF), Oscillator Synthesizers, Automatic Gain Control (AGC),
Receiver Control, and Power Supply Additionally, while not a majur sngnal processing section, a
functional description of BITE is pmwd-:d

The circuit card assembilies associated with the pnimary signal flow include: Al, Al, A3,
A4 and AS. The second major division describes the operation of the oscillator synthesizers (circuit
card assemblies A7 and A8) from the first local oscillator signal to the first mixer, the second local
oscillator to the second mixer and the beat frequency oscillator function for CW operation. The third
division is the operation of the Automatic Gain Contrel (AGC) which is contained primarily on circuit
card assembly A4 along with IF and AF components. Some other AGC circuitry is located on A3 and
AS. The fourth division, Receiver Control circuitry which is contained on the front panel and circuit
card assembly A6Al, AGAZ, and A9, is described. The fifth major functional division of the Receiver
is the power supply contained in assembly Al0. Figure 4-1 shows an overall functional block l;ilagﬂm
of the Receiver and should be followed in reading the description.

4.2.1 Primary Si_gml — RF/IF/AF Section

The primary signal consists of the Radio Frequency (RF) signal, the Intermediate Fre-
gquency (IF) signal, and the Audio Frequency (AF) signal.

4.2.1.1 RF Signal

The antenna signal is connected through the rear panel of the Receiver to a low pass filter
located on assembly Al. The four section elliptical low pass filter rejects frequencies above 35 MHz
and at the same time prevents local oscillator and IF frequencies from being radiated back through
to the antemna. Each section of the filter contains a coil-capacitor tank circuit, with the ceil of each
stage adjustable for peaking the tank circuit. This provides optimum rejection at its designed fre-
gquency. The output of this first low pass filter is routed to another filter located on circuit card
assembly A2. This filter operates much in the same manner as the one just described but also provides
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Figure 4-2. Basic Receiver Functional Breakdown
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for impedance matching to the first mixer stage and to reduce peak to peak rpple on the carmier
signal. The output of this filter is connected directly to the first mixer where the RF signal is mixed
with the variable frequency from the first local oscillator to form the first IF signal.

4.2.1.2 IF Signal

The first IF signal is developed in the first mixer stage where the RF signal is mixed with
the variable output frequency of the first local oscillator. The first local oscillator frequency is varied .
in direct relation to the RF frequency selected from the control section and varies between 40.955
(0.5 MHz selected) and 70.455 MHz (30 MHz selectad). This variable freguency produces a different
frequency in the mixer of 40.455 MHz. This difference frequency along with all other resultant fre-
quencies is routed to a filter which rejects all other frequencies except the desired 40.455 MHz carrier
with intelligence. The filter has a 20 kHz bandwidth and is coupled to 2 linear buffer amplifier. This
amplifier stage is controlled by a control signal from the AGC circuit to maintain a constant ampli-
fude gutput, !

The AGC controlled IF signal is routed to circuit card assembly A3, where it is connected
to a two stage IF amplifier, with additional between stage filtering. These two stages provide addi-
tional level control of the IF signal. This AGC controlled IF signal is impedance coupled to a band
pass filter consisting of four stages of tuned filter traps. An adjustable amplifier just prior to the
filters provides for adjusting the gain through the filters. The IF output from the filter is connected
to the second mixer where the IF is mixed with the second local oscillator to form the second [F
signal. The second local oscillator output of 40 MHz & mixed with the 40.455 MHz first [F, which
provides a difference frequency of 455 kHz.. This differsnce frequency is transformer coupled to a
filter network which rejects all frequencies except the desired 455 kHz second IF signal. The ourtput
of the filter nerwork is coupled to an IF amplifier to restore gain and for cuuplmg to the plug-in band
pass filters, contained on circuit card assembly Ad. : ;

The IF signal from A3 is coupled directly to seven bandwidth fliter slots. The number. of
{lters plugged in and the bandwidth of ach filter depends on the option procured. Anv number. up to
seven, may be olugged into the card at any one time if optional filters were specified. . The filter bandwidth
desired for operation is then automatically switched into the IF drecuit when it is selected from the fron:
panel or remotely. When the optional independent sideband (ISB) is used, filter slot FL1 must contain 2
lower sideband filter. All bandpass filter slots are permanently connected to a diode switch, including
FLI1. This filter may be connected. through a movable link, from the diode switch to a bus that leads
directly to the [SB circuit card assembly AS.

In all modes of operation. including ISB, the diode switch selects the desired filter slot. The
control circuitry automatically selects the filters in an ascending bandwidth order regardless of the
order in which they are plugged into the sockets: that is, bandwidth 1 (BWI) selects the narrowest
bandwadth and so0 on with BWS selecting the widest bandwidth. Two slots are generally reserved for
upper sideband (USB) and lower sideband (LSB) which are also automatically selected when that
mode is directed from the control section. The [F signal output of the selected bandwidth filter is
impedance coupled to a two stage AGC controlled amplifier. The output of this amplifier is then
coupled to a bandpass tilter for additional filtering of the IF signal. A portion of this signal is routed
through a buffer amplifier to J2-IF OUT. on the rear panel, as the IF output signal.

The [F signal is also coupled through a buffer amplifier to one input of an RF switch and
to the product and synchronous AM detecror. The RF switch also has the beat frequency oscillator
{BFO) as an input with the output of the switch coupled directly to the FM detector. The switch has
two modes of operation and is switched through the control circuitry. In the AM and FM modes
the switch selects the IF signal, in all other modes, the switch automatically couples the BFO to the
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FM detector and limiting amplifier. Two outputs of the FM detector is then coupled to a detector
select switch and to the carrier input of the product and synchronous detector. The output to the
product and synchronous detector will be either the demodulated AM signal or BFQ depending on the
mode selected. The detector select switch is also controlled by the function modes of the control sec-
tion. In the FM mode the select switch passes only the FM detected signal to an audio filter. In all
other modes the detector select switch passes the output of the product and synchronous detector to
the same audio filter.

. When the ISB is selected from the control section, the LSB portion of the [F signal is linked
direetly to circuit card assembly AS. The flow of the IF signal through the ISB circuit is very similar -
to that just described; except that the BFO is connected directly to the ISB detector. The USB portion
of the IF signal is routed through the A4 circuit card in the ISB mode.

4.2.1.3 AF Signal

) The detected audio signal from either the FM detector or the product detector is selected by
the detector select switch through receiver control. The selected audio is routed through a lowpass filter
to a crosspoint switch. Through receiver control the crosspoint switch selects the various audio modes
available as outputs from the Receiver. When the ISB option is installed the audio output from that
circuit card is also coupled to the switch. In non ISE modes the main audio (A4 card) is selected and
routed to two separate audio amplifiers. The first amplifier is volume controlled through the AF
GAIN control on the front panel. The output of this amplifier is routed both to the rear panel for
loudspeaker output and to the phones jack on the front panel. The second amplifier is level controlled
through a variable attenuator placed in the line to the second amplifier by the crosspoint switch. Attenu-
ation is varied through a screwdriver adjustment on the front panel. This amplifier then drives an output
transformer which provides the monitor line output to the rear panel. If the ISB circuit card is installed
in this non ISB mode the output of the attenuator will also be routed through circuits on the ISB '
card and appear on Line | output on the rear panel. This circuit is described in the ISB mode which
follows. '

In the ISB mode either the main (USB) or the ISB (LSB) is selected and routed to the same
circuits as described in non ISB mode. In addition the crosspoint switch couples both the LSB and
USB through variable attenuators to their respective amplifiers on the ISB circuit card. The two am-
plifiers drive output transformers which couple the USB (Line 1 output) and LSB (Line 2 outputi to
the rear panel. Level control of Line 1 output is through front panel screwdriver adjustment MAIN-
LINE LEVEL. Line 2 output is controlled through I-LSB LINE LEVEL. These two adjustments vary
the attenuators connected in their respective lines. : .

4.2.2 Oscillator Synthesizers Section

. The oscillator synthesizers consist of the first local oscillator (LO) synthesizer, the second
‘LO synthesizer and the beat frequency oscillator (BFO) synthesizer. The three oscillator synthesizers
are each independent separate oscillators except that the | MHz signal derived from circuitry in the
second LO is used as a reference frequency to the other two oscillators.

4.2.2.1 Fimst Local Oscillator Synthesizer

The first local oscillator provides the oscillator frequency.to the first mixer where it i
mixed with the RF signal to produce the first IF signal. This variable oscillator, located on circuit
card assembly AT, is controlled from the receiver control frequency select. It is a voltage controlled
single loop synthesizer oscillator with an output frequency variable between 40.955 and 70.455 MHz
in | Hz increments.
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A voltage controlled oscillator (VCO) generates the basic frequency which is applied to a
drive amplifier located on circuit card assembly A2. This same output frequency is applied to the
divide-by-N circuit. The value of N is determined by the digital control logic, which is also coupled to
the divide-by-N circuit. This digital control logic depends on the RF frequency selection inputs. The
output of the divide-by-N circuit is coupled to a phase comparator to which a 100 kHz reference
signal and the digital logic is also connected. The basic output of the phase comparator depends on
the phase difference between the reference signal and-the divide by N signal. This basic output is
combined with the digital control logic, filtered and applied to the de control :.mpliﬁ-:r. The output .
of this dc amplifier controls the frequency of the VCO. The output of the VCO is transformer coupled
to a high pass filter, located on circuit card assembly A2, which rejects frequencies below the oscillator ¢
range. This filter output is applied to a transistor drive amplifier which routes the signal through an
RF wideband transformer to the mixer. The VCO is varied between 40.255 MHz (RF selection of
0.5 MHz) and 70.454999 MHz (RF selection of 30 MHz). When this oscillator frequency is applied
to the mixer and mixed with the RF signal a difference frequency of 40.455 MHz is obtained. It is
this difference frequency that is used for the first [F signal.

4222 Second Local Oscillator Synthesizer

The second local oscillator provides the oscillator frequency to the second mixeér where it
is mixed with the first IF signal to produce the second IF signal. The oscillator, located on circuit
card assembly AR, is a constant frequency phase locked oscillator driven from a reference signal. The
output of the oscillator is 20 MHz which is frequency doubled to provide the 40 MHz signal to the
second mixer. A refersnce signal. internal or external, is required for operation of the synthesizer.
The intermal reference signal comes from a crystal oscillator which has an output frequency of 5 MHz.
An external reference sipnal may be applied through the REF INJOUT connector on the rear panel.
The INT/EXT slide switch 52, also located on the rear panel, must be in the appropriate position for
the reference selected. With the switch in the EXT position, the intemnal reference oscillator is tumned
off and the external refersnce signal is applied through a transistor switch and shaper circuit to a
phase comparator. With the switch in the INT position, access to any external reference is tumed
off. the internal oscillator is tumed on and applied through the transistor switch in the same manner
15 the external reference.

The heart of the oscillator synthesizer is a 20 MHz crystal reference oscillator whose output
15 coupled through a buffer amplifier 1o a divide-by-2, divide-by-2. and divide-by-10 circuit. The
resultant 10 MHz, 5 MHz and | MHz output of the circuit is coupled to a data select circuit. The
| MHz signal is also routed to the BFO oscillator and to circuit card assembly A7, where it is used
a5 a reference signal to the first local oscillator. The reference frequency output of the data select cir-
<utt 15 applied to the phase comparator which phase compares this signal to the internal or extemnal
reference. The phase difference signal (if any) is then applied through a digital to analog converter to
the 20 MHz oscillator. If the oscillator tends to drift off frequency, the phase difference between the
reflerence signal and oscillator signal will be detected by the phase detector and the phase difference,
applied through the digital to analog converter, will readjust the oscillator. ;

The output of the oscillator 15 also coupled through another buffer amplifier to a frequency
doubler. The 40 MHz output signal from this doubler is routed to circuit card assembly A3 and
capacitor coupled to the second mixer. The difference frequency between this 40 MHz signal and

the 40.4535 MHz first [F signal is the second IF signal of 455 kHz.
#.2.2.3 BFO Synthesizer
The BFO provides the fixed and variable beat frequency for reinsertion of the carrier in

the sideband and CW modes. The oscillator operates at the second [F signal frequency of 455 kHz and
can be varied 8 kHz in either direction. The BFO oscillator, located on circuit card assembly AR, is a
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voltage controlled variable oscillator with a center frequency of 22.75 MHz. The oscillator output
frequency is filtered and applied through a buffer amplifier to a divide-by-50 circuit. The output of
this divide-by-50 circuit provides the variable 447 to 463 kHz BFO signal for reinsertion at the product
detectors on circuit card assemblies A4 and AS.

A digital control circuit is used to vary the basic oscillator frequency of 22.75 MHz. The
output of this circuit is coupled to a phase comparator, along with a 500 Hz reference signal. This
500 Hz reference signal is derived by applying the 1 MHz reference signal, from the second local
oscillator, to a divide-by-2000 circuit. The phase comparator compares the output of the digital
cpntrol circuit and the 500 Hz reference signal and applies the difference signal through a digiral 10
analog converter to the VCO. The oscillator may be varied between 22.35 and 23.15 MHz in 500 Hz
increments, which when applied to the divide-by-50 circuitry, provides a BFO frequency betwesn 447
and 463 kHz varable in 10 Hz increments. The BFO frequency is filtered before being muted to the
product detectors.

4.2.3 Automatic Gain Control {AGC) Section

The AGC circuits provide the Receiver with constant level AF output signal with large
variations in the incoming RF signal.. For example, the change in [F or AF output levels is less than
6 dB for a change in the input level of =100 dBm to —10 dBm. This automatic gain control is ac-
complished through AGC circuitry, located mainly on circuit card assembly A4. The optional [SB
circuit card assembly A5 contains its own AGC for signal gain control in the ISB mode of operation.

The Receiver may be operated in any one of three different gain control modes: manual,
automatic, and automatic with a manually set threshold. In the manual mode, the gain is set through
a front pancl control. In the automatic mode, the AGC circuits will compensate for changes in the
receiver input signal level. In the automatic/manual mode, the front panel control is used to set the
operating threshold of the AGC circuits.

The AGC operates from a portion of the [F signal taken after the gain control [F amplifier
stage, thus maintaining a closed AGC loop. The AGC detects the IF signal, provides three different
decay times, and provides for automatic threshold control of the output signal or manual threshold
control. The output of the AGC circuit is routed to the second IF amplifier on circuit card assembly A<
to a current amplifier on circuit card assembly A3. The current amplifier controls the first [F signal
by controlling the gain of two [F amplifier stages; one located on circuit card assembly A3 and the
other located on circuit card assembly AZ.

4.2.4 Receiver Control Section

Signals that control the receiver's operational parameters (such as operational mode, receiver
frequency, BFO frequency, bandwidth, AGC and BITE sequence) are produced by the microcomputer
(A6A1) and routed by the front panel receiver control circuit card assembly (A9). The microcomputer
under program control follows instructions it receives from the front panél in LOCAL operation and

. from the remote controller in REMOTE operation. In both LOCAL and REMOTE, the microprocessor
functions essentially the same; however, when being operated from a remote location, the power must be
turned on at the front panel and the optional serial asynchronous interface assembly (A6A1) must be
installed. The serial asynchronous interface circuit card assembly (A6A 1) interfaces the external
remote controller (when used) with the microcomputer.

Figure 4-1 shows the receiver control circuits and shows the signal flow between the front
panel recejver control assembly (A9), the microcomputer circuit card assembly (AS6A2) and the
serial asynchronous interface circuit card assembly (A6A1). The front panel receiver control assem-
bly (A9) contains the Liquid Crystal Displays (LCD), connects to both sets of keyboard switches
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and the receiver control circuits and routes data between these units and the microcomputer. The

RAG6T30/GM interconnections diagram contained in Section VII show all connections to and from
thess modules.

As shown in Figure 41, the microcomputer (A6A2) directs receiver operations by inter-
facing with circuits on the receiver control assembly (A9) and serial asynchronous interface (ASAL)
and sending control signals to various receiver circuits. The receiver control assembly (A9) contains
the tuning mode and frequency displays and the tuning control circuits and connects to the frequency
select and the modes select keypads. The strobes and selection circuits that route data under micro-
pracessor control are also on the meceiver control assembly. The strobe and selection circuits control
the transfer of information between the front panel and the microcomputer as well as between the .
microcomputer and the recejver circuitry. ’

_ The basic functions performed by the microcomputer (A6A2) include:

Initialize circuits following power application.

Read local input signals from front panel controls.

Update front panel displays. .
Compute and send receiver tuning and operating data to the appropriate receiver circuits.
Receive commands from the remote controller and upon request, return receiver starus.
Retain memory of receiver setting at power failure or tum-off and restore receiver to

the operational modes when power is reapplied.

e

The microcomputer directs receiver operations by executing the control program that it
obtains from the Erasable Program Read Only Memory (EPROM). During local operation, the
receiver is controlled by the microcomputer as follows:

a. The frequency and mode setting established by the front panel switches and the uning
control are continuously read at 25 ms intervals by the microcomputer. The actual scanning function
of the microcomputer is under program control. As the microcompurer scans the front panel switch
and controls, it also stores the current starus of each control parameter in the memory (RAM).

b. The microcomputer, again under program contrel, uses the stored control parameters
that it placed in memory to compute the control signals that it sends to the receiver cireuits (15t LO
Synthesizer, 2nd LO and BFO, and main [F/AF). These digital control signals are then sent to the
receiver circuits through the receiver control assembly (A9) to generaté the desired operation.

¢.” Periodically, as established by the control program, the microcomputer reads the receive:
status that it has stored in memory (RAM) and sends this information to control the front panel
displavs.

d. When the microcomputer senses a BITE (Built In Test Equipment) request from the
front panel switches, it is directed to perform the BITE test sequence and follows the BITE program
which is also contained in memory. During BITE sequence the processor disables all external and
local contrals. :

NOTE

The receiver control program and the BITE program have been
developed by the manufacturer as part of the receiver design

and cannot be changed or updated by the customer for either
operationial control or maintenance,
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During remote operation, the receiver is cuntrnll:ﬂ by the microcomputer, but in place of
instructions from the front panel, the instructions to the microprocessor are obtained fmm the
remote controller:

1. During the front panel scan, the microprocessor monitors the position of the LOCAL-
REMOTE switch. When this switch is in REMOTE, the microprocessor will branch to the remote
mode portion of the program so that instead of r::pnndmn to front panel .-.wutcha:, it will look for
command words from the remote interface card (ASAI1).

2. Commands from the remote controller are received by the Serial Asynchronous Inter-. -
face Assembly ASAL. As each.command is received, an interrupt is sent to the microcomputer which
directs the microcomputer to branch to specific portions of the program (or subroutine) to carry

out the command. After responding to the command instructions, the microcomputer retums to the
normal remote mode program until 2 new set of commands or requests are received from the remote
controller. .

3. When the remote controller contains data for receiver control (such as frequency, AGC,
or mode selection) the microcomputer stores the data in memory (RAM), and on completion of
remote data interrogation transfers the information to the receiver circuits.

4, When the remote controller command contains a request for receiver status, the micro-
processor accesses the corresponding receiver status information stored in memory (RAM) and sends
it via the Serial Synchronous [nterface Assembly (AG6Al) to the Remote Controller.

5. In addition, the microcomputer under program control periodically (every 25 ms) reads
the receiver parameters from memory (RAM) and continually updates the front panel displays.

When a request is received from the remote controller during LOCAL operation, the micro-
processor will respond and retumn the status of the receiver as described in the'above paragraphs.
Remote commands received during LOCAL operation will be stored in memory but they will not be
acted upon unless the receiver is placed in REMOTE opemation.

The microcomputer directs all operations and communicates with other receiver control
circuits through its 8 bit bi-directional data bus and the write/read and clock (ROMC) lines. The
ROMC lines indicate the type of instructions to be performed with the write and clock lines pro-
viding the necessary information. The 8-bit bus provides both bi-directional data and unidirectional
address capability (to the Receiver). The operating control program is contained in the program
memory EPROMS (Erasable Program Read Only Memory). Temporary storage for receiver settings
and for data computations is provided by the Working Random Access Memory (RAMs), which can
be written into and read out of by the CPU. These memories are addressed by the CPU, through the
static memory interface (SMI). The CPU sends the ROMC, write and clock signals to the SMI. The
SM1 recognizes the ROMC code calling for a Memory Address operation. The SMI, in'sequence, ad-
dresses the ROM or RAM over the memory address bus. Then it sends a read signal to the EPROM (if
it is addressed) or sends a read or write signal to the RAM (if it is addressed). The CPU places the data
to be read by the RAM on the data bus or reads the data placed on the data bus by the ROM or RAM.
as appropriate.

The microcomputer {ASA2) also contains the EESET and RAM data retention cifcuitry.
The RESET circuitry generates reset signals when power is applied and turned off. This reset signal
is applied to the CPU. When power comes on, the CPU initializes all circuitry to its starting condition
and causes the program to start at its initial program address. When power is removed, due to power
tum-off or power failure, the reset signal to the CPU goes low. The CPU now causes the system to
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come to an orderly halt. In addition, the memory data retention circuitry (at power tum-off) connects
an internal battery to the RAMSs so that the receiver settings are retained in this memory. Thus when
power is reapplied, the receiver will be reset to its last operational condition when power was interrupted.
Also, at power turn off, the memory retention circuitry places the RAM in a lower power drain mode
which retains memory but draws 2 minimal amount of power from the internal battery. When external
power is applied, the internal battery is charged by the external power supply.

. The CPU, in programmed sequence, receives and sends data from and to the front panel
displays and controls, and the receiver control circuitry (through A9) via the CPU data bus. The data
is.directed between the CPU data bus and the receiver control and front panel circuitry, in the correct
program sequence, by the bi-directional, tri-state switch. This switch is controlled by the strobe logc
which is driven by the ROMC, write and clock signals from the CPU. The addressing of the various re-
ceiver and front panr.i circuitry, to accept or supply data from or to the data bus, in the prescribed
program sequence, is done by the strobe logic and tri-state latched switch. This switch is driven by
the CPU data bus and its outputs latched to the input data from the l:n.ls at the prescribed program
times, by the strobe logic.

The CPU receives and sends data from and to the remote controller via the Seral Asyn-
chronous Tnterface {(module ASA1). Data to and from the CPU and module ASA] is sent directly
over the CPU data bus. Additional control signals between the CPU and the module A6A] are sent
via the CPU [/O (input-output) ports. A UART (Universal Asynchronous Receiver Transmitter) in
the A6A] module interfaces the parallel B-bit data word on the CPU bus to the serial data streams in
and out from and to the remote controller. The UART also generates and sends to the CPU an inter-
rupt request whenever the remote controller sends commands or data. This requests the microcomputer
to orderly stop its present program and jump to a program routine which will service the remote con-
troller commands and data. The UART and interrupt logic on the A6A1 module will supply the CPU
with the intermupt routine starting address by placing this interrupt vector address on the CPU data
bus when the CPU acknowledges that it will service the interrupt request. The reset signal from the
microcomputer module is also sent to the interface module to initialize its circuitry at power turn-on.

As indicated in the block diagram, Figure 4-1, the front panel receiver control, module A9,
connects to the keyboard switch panels | and 2. These switches are continually read. in program
sequence, by the CPU. The switches are read in groups, with the switches being selected by enabling
their associated data select buffers. The data select and strobes circuitry selects the buffers, in the
programmed sequence, as directed by the strobe logic and tri-state latched switch outputs from the
microcomputer AGA2. The read data goes on to the buffered data bus and then through the data
buffers and the bi-directional, tr-state switch to the CPU bus. [t should be noted that the digital out-
puts from the tuning knob encoder and digital data outputs from the IF/AF (A4 module) are read out
here as if they were additional switches.

Both the tuning mode and frequency indicating front panel Liquid Crystal Displays (LCD)
are contained on module A9. These displays are continually updated by the microcomputer CPU..
The displays are driven by decoder-drivers which are enabled by their respective data select and
strobes. The data from the CPU bus is applied to this circuitry, at the correct times in the program
sequence, through the data buffers and bi-directional tri-state switch. The operating and tuning data
developed by the microprocessor is relayed to the appropriate receiver circuitry through module A9,
The buffered darta bus goes directly to the main [F/AF module, A4, with the data select and strobes
circuitry supplying the strobes to the various circuits in this module. Data to the 1st LO and 2nd LO/
BFO modules are generated, in the proper program sequence, through the data select and strobes cir
cuitry in the A9 module. Data to the Ist LO consist of a strobed and clocked serial data stream. The
2nd LO/BFO data consist of a binary coded digital word for the BFO frequency and an ON-OFF signal
for the BFO, It should be noted that OOL (Out of Lock) signals from the 1st LO, REF and BFO drive
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the OOL indicators located on the A9 card. The QOL overall signal, generated by the microcomputer,
is sent to the front panel QOL indicator through A9.

The serial asynchronous interface module, ASAL, in addition to the UART and interrupt
circuitry described earlier, contains circuitry for selecting and generating serial data mode and baud
rates and for setting the receiver address when the receiver is used in the remote mode.

4.2.5 Power Supply Section

The power supply provides the various de voltages required throughout the receiver. The
unit, located on assembly A10, contains a step-down transformer, diode rectifiers. filter capacitors
and regulators. Primary input power is controlled through a POWER ON switch located on the front
panel. This primary input power may be either 100, 120, 220 or 240 veits from 43 to 420 Hz. The
proper voltage is selected through a pc wafer and voltage selector located on the rear panel of the
receiver. The step-down transformer provides three different voltages for rectification, filtering and
regulation. Six different dc voltages are provided at the output of the power supply. These voltages

_are +20 Vdc regulated, +15 Vdc regulated, +15 Vdc unregulated. —15 Vdc regulated, +5 Vdc regu-
lated and +5 Vdc unregulated.

4.2.6 Built In Test Equipment (BITE) Functional Description

The BITE svstem of the receiver has the ability to perform two major functions. First. it
determines, organizes and displays the bandwidth of the IF filters installed in the receiver. This allows
the installation of these filters in any slot, with minimum limitations. Secondly, the BITE performs
tests of functionality of the receiver modules. These tests provide overall verification of the operation
of the receiver, and specific verification of the operation of selected modules. The BITE performs the
following functional tests in the receiver: Readability of the RAM in the microcomputer; lock condi-
tion and timing of all phase locked loops; settling time in the frequency synthesizers; operation of the
IF AGC: operation of the ISB AGC detector if it is installed; and measuring the bandwidth of all of the
[F filters. In order for the receiver to pass the above tests, all modules must have been operating
properly, However, Al, A6Al, A4 and A5 are not interrrogated.

BITE may be controlled by the operator from the front panel of the recerver through the
simultaneous use of two controls, one on each keypad. This minimizes the likelihood of accidental
interruption of an operating receiver. To initiate BITE from the front panel, the operator must press
both the LOCK and the AM pushbutton switches, then release AM and then LOCK for initialization.
The microcomputer then begins the full BITE sequence. As the microcomputer is executing the BITE
program, the front panel display indicates what the receiver is actually doing. For instance, frequency.
BFO and mode data are displaved. Should an error be discovered the front panel frequency display
is blanked except for a two digit error code which contains the number of the test that failed. The
operator writes down the number of the test that failed then pushes both LOCK and-CW and then
.releases CW and then LOCK, which tells the microcomputer to continue to the next test. The displays
are reinstated and the testing proceeds. The displays remain active throughout the tests since the
. process takes approximately one minute to complete, and if the displays are moving, the operator
has confidence that the tests are proceeding. When the test is finished, the receiver will retumn to the 5ig-
nal it was monitoring prior to being told to perform the BITE test sequence. Should the operator wish
to terminate the BITE cycle at any time, he may press and hold LOCK and LSB then release LSB then
LOCK and the receiver will revert to its normal pretest opeération at a point in the sequence where dis-
abling the process is allowed. In addition to being able to originate the test, to continue the test, and to
stop the test, there is (for maintenance purposes) a loop facility which can be invoked by using both
LOCK and USB pushbuttons. In this mode, the front panel controls, with the exception of LOCK and
USB. are disabled but the microcomputer will continuously supply the signals required to perform the
failed test so that additional fault isolation procedures, using external test equipment, may be emploved.
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The BITE sequence may also be initiated by a remote device. The remote control device
sends a message to the receiver telling it to initiate BITE. BITE will then report up to a2 maximum of
five errors and then report a test complete code upon request. If the test complete code is received
with no fault numbers, then the receiver passed the BITE tests. The control device may send a
message to the receiver asking for the installed IF filter bandwidths. The receiver would then send
the measured bandwidths to the controller showing the filter slot positions in which each filter is
installed. : : . :

During initialization, BITE is initiated if the microcomputer determines that the memory
has been corrupted for some reason. - This automatically initiated BITE will determine the receiver
filter complement, organize a filter assignment table, and retumn the receiver to operation. When per-
forming this test, the receiver does not stop on errors but completes the testing and restores receiver
operation. The receiver also does not stop on errors when BITE is initiated under remote control, but
completes the sequence and stores the fault numbers for remote interrogation. The following dis-
cussion descnbes the actual tests conducted to verily the proper operation of each module.

a. Microcomputer. All 256 bytes of the Random Access Memory (RAM) in the micro-
computer are tested to ensure that the memory may be written into and read out of properdy. A
ones and Zeroes memory pattern is used to perform this test.

b. Second Local Oscillator and BFO. The lock status of both the BFO and the second
local oscillator synthesizers is tested. The second local oscillator synthesizer should be locked at all
times. The BFO is enabled by placing the receiver in the CW mode. The BFO synthesizer is then
tested for a lock condition both at 455 kHz and all 500 Hz steps between and including plus and
minus § kHz offsets. This dynamic program also checks the switching times of the BFO synthesizer
as indicated by the out-of-lock circuitry on the BFO board. A failure in any of these tests is indi
cated as an error code to the operator or to the remote controller, on request. '

€. First Local Oscillator. Testing of lock, in 500 k¥Hz intervals from 30 MHz to O MHz,
it performed. and the switching time of the synthesizer throughout the band is tested utilizing out-of-
lock signals as the indication for reaching lock after each step.

d. [F Module. The IF module (A4) is checked to determine whether or not the AGC cir-
cuits operate properly on signals. The test routine enables the CW detector and BFO, and checks
that an audio output is present during the initial filter tests. The manual IF gain attenuation system
is tested by observing its control effects on the audio output level during the filter tests.

¢. 5B Module. When the optional ISB board (AS5) is installed it is checked for proper
AGC action along with the IF gain and the manual IF gain control, in the same way that the main IF
board (A=) was checked.

" [. IF Filters. One of the major functions of the BITE is to determine the bandwidths of

the IF bandwidth filters installed in the receiver, and assign them to bandwidth selection switches
"BW1 through BWS. The filters are assigned in order of increasing bandwidth and allow the operator
to select a desired bandwidth. In addition, two different types of single-sideband detection filters
may be used and the bandwidth determination routines verify their correct installation. Two sideband
filters may be installed in the receiver for independent or normal sideband operation. one for upper
sideband. the other for lower. (When ISB is installed these two filters are required.) If one sym-
metrical sideband filter is to be used for both sidebands it may be installed in filter slot FL1. Then
for lower or upper sideband. the first and second local oscillators are offset by 1.8 kHz to accom-
modate the symmetrical filter. There is one restriction on the filter complement in the receiver; the
FLI slot must contain the filter to be used for lower sideband. It may be either the independent
offset sideband filter or a symmetrcal filter, but in either case it must be the flter used for lower
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sideband. The BITE bandwidth routine checks the filter in the FL1 slot to determine whether or not
it is a center-tuned filter or an offset filter. If center tuned, it uses the filter for both sidebands by
putting a 1.8 kHz offset in the first and second local oscillator. If it is an offset filter, the filter slot
that the filter is in is labeled for the lower sideband and the rest of the filter complement is searched
for the matching USB filter. If a symmetrical filter is found to be installed in the FL1 slot, the offser
for the first and second local oscillators is set to 1.8 kHz; however, if an offset sideband filter is found

. with a symmetrical filter in FLI slot an error will occur. If there are less than 5 symmetrical filters
installed in the remaining slots of the receiver, the symmetrical filter in FL1 is used as a center tuned
filter which may be used for the AM, FM, or CW detection mode. [f five other filters are present in
the system, the symmetrical sideband filter will be used only for sideband reception. The remaining
filter slots, FL2 through FL7T, are checked for presence of a filter, except for a slot which has pre-
viously been identified as the USB slot. If there is a filter present in a slot, its bandwidth is measured.
The first LO is scanned, in frequency, from a 10 kHz maximum offset back to the 3 dB point, based on
a previously measured center frequency reference level. (NOTE: This reference level can vary from
filter to filter.) The frequency difference between the center referenced level and the 3 dB point is
designated as half the actual bandwidth. Having measured the bandwidth of all the filters installed. the
filters dre sorted in order of increasing bandwidth so that when the BW1 pushbutton switch on the
front panel of the receiver is pressed, the narrowest bandwidth available is selected. When the BW2 push-
button switch s pressed, the next narrowest progressing to the widest at BWS (if there are less than 3
symmetrical filters installed in slots FL1-FL7 the widest one is assigned a number corresponding to
the maximum number of symmetrical filters installed). Future filters which may have different band-
widths from the filters presently defined may be used in this system without any change. The
bandwidths of the filters installed in the receiver can be reported to the remote controller upon com-
mand. In the remote operating mode, if the remote controller asks for a specific bandwidth, the
receiver selects the bandwidth that is nearest to the bandwidth requested. The Receiver réports the
actual bandwidth used to the remote controller. This is an indirect check on the filters.

4.3 DETAILED CIRCUIT DESCRIPTION

This section provides a detailed description of all electronic circuits contained in the
receiver. Refer to Figure 4-1 for an overall functional block diagram. Figure 4-2 lists the circuit card
assemblies in the order that they are described in the following paragraphs. Simplified funi:t:it:rna!, block
diagrams along with timing diagrams and tables are used throughout the text to aid in simplifying the
description. Components referred to throughout the text are referenced by their last two reference
designators. Block diagrams referred to throughout the text should be used in conjunction w:m
applicable schematic diagrams in Section VII.

4.3.1 RF Low Pass Filter, Al

The incoming RF signal is passed from the RF IN connector J1 to a 50 ohm, 4 section ellip-
tical lowpass filter which has a cut-off frequency of 35 MHz (refer to schematic diagram, Figure 7-1). |
This filter provides the necessary protection to the Receiver from image signals at frequencies between
81.4 and 111.4 MHz; and from signals at the first intermediate frequency of 40.455 MHz. The filter also
prevents first local oscillator reradiation from the antenna connection. Each section of filter consists
of a tank circuit, consisting of a tunable coil (L] through L4) and capacitor (C2, C4, C6 and C8). con-
nected sequentially in the receiver line with a second capacitor (C1, C3, C5, C7 and C9) connected
from each tank circuit parallel to the signal flow. Each tank circuit is tuned to provide a high resis-
tance to a particular frequency while other frequencies are reflected in the parallel capacitor which in
turn reflects this signal to the next stage and so on.
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432 First Mixer, A2

Figure 4-3 is a simplified block diagram of the first mixer module A2. It consists of a signal
lowpass filter, first mixer, bandpass filter, first IF amplifier and drive amplifier with its associated
filters. The function of this module is to convert the incoming RF signal to the first intermediate
frequency of 40,455 MHz, by mixing with the first local oscillator frequency of 40.955 to 70.455 MHz.
The schematic diagram for the first mixer is shown in Figure 7-2.

4.3.2.1 RF Signal Lowpass Filter and Mixer

The output of the Al module is connected to the first mixer through a two section ellipti- + -
cal lowpass filter (L15<C23, L11-C24-C25 and L12-C26-C27), which has a cut off frequency of 35 MHz -
and serves to present a defined impedance to the mixer, Ul, RF input port. This filter operates much
in the same manner a5 the RF input filter, except the first input coil L1 5 is non-adjustable. It offers
a very low impedance to the incoming wanted RF signal, but an increasingly higher impedance to fre-
quencies above 30 MHz. The mixer U1, is used for mixing both the incoming RF signal (0.5 to 30 MHz)
and the first local oscillator signal (40.955 to 70.455 MHz). The resultant frequencies are taken from
the mixer, and filtered to provide a difference frequency of 40.455 MHz to form the first IF signal.

4.3.2.2  First Local Oscillator Input Filter and Drive Amplifier

The filter for the incoming first local oscillator signal is comprised of four sections of a
tunable coil (L1 to L4), connected in series with a capacitor (C2, C4, Cé and CB) and with the com-
bination of the two connected parallel to signal flow. A second capacitor (C1, C3, C§ and C7), con-
nected in series with signal flow separates each coil capacitor. Each coil is tuned for maximum imped-
ance for a desired frequency. The series capacitance acts as a high impedance to undesired frequenices
below 40 MHz. The output of this filter is coupled to a common emitter amplifier Q2 through capaci-
tor C9 and resistor R3. The mixer drive amplifier is comprised of transistors Q1, Q2. Q3 and Q4. The
local escillator signal from the filter, which may be monitored at TP2, & coupled to the base of common
emitter amplifier, Q2, whose current is regulated by transistor Q1. The voltage at the base of Q1 is set
by divider R1 and R2 which in tum sets the potential at the emitter of Q1. Thus the current thmush
RS is reguiated by bias control of Q" via R6 and L6, The output of Q2 is capacitance-coupled (C21
and C2) toa :::rmp!emt ntary pair amplifier made up of PNP transistor Q3 and NPN transistor Q4.
The output of this pair is applied directly to transformer T1 to drive the LO input to mixer Ul. The
mixer also receives the RF input from Al as described above. :

4.3.2.3  AGC Controlled [F Amplifier

The output of the mixer is coupled to a bandpass filter FL1. This crystal bandpass filter is
designed to reject all the resultant mixer frequencies, except the difference frequency of 40.455 MHz
with 2 bandwidth of 16 kHz. This 16 kHz bandwidth provides an additional option in the AM. FM,
of CW modes of operation. This first IF signal is coupled through C44 to an impedance matching
network of L16, C32 and R14, and to a linear nmphl"cr consisting of field effect transistor Q5. A dual
tapped transformer T3, makes up part of the load circuit of Q5, to which is connected a current con-
trolled AGC signal. This AGC signal, in effect, varies the impedance of the load transformer which in
turn varies the gain of Q5. A second signal from the AGC circuit is applied to the gate of Q5 which
varies its bias in relation to the AGC signal strength. This results in a high linear AGC controlled first
IF signal, for output to the second mixer circuit card assembly A3.

4.3.3 Second Mixer, A3

Figure 4-4 shows a simplified functional block diagram of the second mixer circuit card
assembly A3. It consists of a three stage AGC controlled first IF amplifier, a bandpass filter, a mixer
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and output second IF amplifier. Input signals to the circuit card include; the first IF signal from A2,
AGC signal from A4, and the second local oscillator signal from A8. The output signals consist of
AGC output to A2 and the second IF signal to A4. Figure 7-3 shows the schematic diagram for the
second mixer, A3.

4.3.3.1 First [F Amplifier

The first IF amplifier consists of three stages with the second-stage gain controlled from the
AGC signal. The third stage drives the signal for input to the bandpass filter. The 40.455 MHz signal
routed from A2 is coupled to the drain of field effect transistor Q1, through capacitor C1. The grounded
gate of this stage provides high gain for input to filter FL | through capacitor C5. Filter FL1 provides
for rejection of all frequencies other than the 40.455 IF signal. The output of the filter is connected
through capacitor C6 to the drain of field effect transistor Q2, which also has a grounded gate. The
load circuit of Q2 consists of resistors R16 and R18 and a dual tapped transformer T1. The AGC
signal is connected to one tap of the transformer and, in effect, varies the impedance of the load trans-
former. This action varies the gain of the amplifier in relation to the AGC signal. The output of this
stage is taken from the second tap on the transformer and coupled to the base of NPN transistor Q3,
through capacitor C11 and resistor R20. A variable coil that forms part of the first section of a four
section bandpass filter is connected into the load circuit of Q3. The output of Q3 is, therefore, reflected
directly into the bandpass filter. A variable resistor R26 in the emitter circuit of Q3 provides for gain
adjustment of this stage.

4.33.2 Bandpass Filter, Mixer and Second IF Amplifier

The bandpass filter consists of four tunable tank circuits (C15-L5, C16-L6, C17-L7, and
C14-C19-L8), each made up of a tunable coil and a capacitor. Each stage is tuned to rescnate at the
first IF signal frequency and reflects its output to the next section for finer tuning and so on. The out-
put of this filter is coupled directly to the input of integrated circuit mixer U3. A 40 MHz signal from
the second local oscillator is connected to a second input of the same mixer. It i this difference fre-
quency that is used as the carrier for the second IF signal. All other frequencies are rejected through
the filter consisting of capacitors C31 and C32 and coil L9. The output of the mixer, U3, is con-
nected to a tapped load transformer T2. The output is taken from that transformer tap and coupled
through C24 and the filter, just described, to an integrated amplifier U4, This stage provides amplifi-
cation for the second IF signal output from A3.

4333 AGC Amplifier

A two section AGC amplifier is contained on circuit card assembly A3 which provides for
both voltage and current control of a signal from AGC circuits on A4. This controlled AGC signal is
applied to two IF signal stages for level control. One of the IF stages controlled is located on circuit
card assembly A2 and described in paragraph 4.3.2.3. The second AGC contrelled IF amplifier is on
AJ and is described in Paragraph 4.3.3.1. An AGC signal from the AGC circuit on A4 is routed through
resistor R2 to two separate amplifiers. The first amplifier is a two stage feedback amplifier consisting
of integrated operational amplifiers U2B and U2C. The highly regulated output of this amplifier is
routed to circuit card assembly A2 and used as the bias control to the gate of that output IF amplifier.
The same AGC signal through resistor R2 is routed to an integrated operational amplifier U2A. This
amplifier has both its negative and positive inputs regulated through voltage regulating transistors
Ul A (positive) and Ul B (negative). The action of these transistors control the bias voltage to the
operational amplifier which in turn controls its output current flow. The output of this amplifier
stage is then coupled to transistor U1C which amplifies the signal and applies it to the IF amplifier
through resistor R19 and diede CR1. The diode prevents IF signal feedback to the amplifier. This
signal then controls the gain of that IF amplifier in relation to the AGC signal from A4. The output
of the operational amplifier U2 A is also coupled to the base of transistor Ul D which buffers the signal
for application to the IF amplifier stage on A2,
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4.3.4 Main IF/AF, A4

The Main IF/AF circuit card assembly A4 contains IF circuits, AF circuits, and AGC circuits.
The description of these circuits are divided into those three basic functions and shown in three sep-
arate simplified block diagrams in Figures 4-5,.4-6, and 4-7. Receiver control circuits are also con-
tained on A4 and are described under the A9 circuit card. Input signals to the circuit card include:
the second IF signal from A3, the BFO signal from AS, audio and AGC signals from AS and control
signals from A9. Output signals from the board include: second IF signal to AS, BFO, audio and
AGC signals to A5, audio signals to A9 and to the rear panel, AGC signals to A3, and control slirlals
to A9, The sa:h:ma.mr diagram fn.'.-r the A4 circuit card is shown in Figure 7-4.

4.3.4.1 IF Circuits

Figure 4-5 shows a functional block diagram of the [F circuitry as it functions on circuit
card assembly A4, This circuitry consists of the bandpass filters, their switching circuitry.
a four stage IF amplifier, an IF output amplifier, an RF switch, a limiting amplifier and FM detector,
and a product and synchronous AM detector. The second IF signal routed from A3 is connected
directly to seven 455 kHz bandpass filter sockets FL1-FL7. These sockets provide for plugging in
up to seven optional: preselected filters of various bandwidths. These filters optionally avail-
able in bandwidths from 0.4 kHz to 16 kHz, may be changed at the customer's discretion.
{refer to Section 1). Selection of a particular installed filter is then accomplished automatically
through the receiver control system. Each filter socket is connected to a diode switch which is con-
trolled from the receiver control circuits. The output of the diode switch for filter FL1 must be
linked to the common output of all the other filter switches, if it is used in A4 operation. Ifitis
to be used for the ISB operation, then it must be linked to the output for that circuit card assembly
AS. The receiver control is programmed to select and switch into the circuit the filters in ascending
order of bandwidths, regardless of the order in which they are plugged into the sockets; that is, when
BW1 is selected, from receiver control, the narrowest bandwidth contained in the seven sockets (six if
ISB is installed) will automatically be selected. BW2 will select the next widest bandwidth and so on
with BWS selecting the widest bandwidth. Two filters are generally reserved for USB and L5B opera-
tion, which are also selected automaticaily when those modes of operation are called for through
receiver control.

The common output of the diode switch which consists of CR| through CR14, R9 through
R22 and C21 through C27, is connected through resistor R25 to the base of transistor Q1. Thi
emitter follower stage acts as a buffer between the diode switch and the input to a two stage IF ampli-
fier U8 with AGC control. An incoming AGC signal is applied to each stage of the integrated circuit
amplifier and provides for level control of the IF signal. A variable resistor R39 connected between
the output of the first stage and the input of the second stage provides for manual adjustment of the
gain of the IF signal. Variable resistor R47 is used for adjusting the AGC signal level. The output of the
two stage IF amplifier is connected to a filter consisting of capacitors C44, C46 and C47, resistor R50
and tunable coils L1 and L2. This double tank circuit provides for rejecting unwanted spurious signals.
The output of the filter is routed through capacitor C49 to two separate functions; a three stage IF
output amplifier and an emitter follower amplifier Q6. The first stage, Q7, of the IF amplifier is an
emitter follower which provides buffering between the incoming signal and the second stage Q8. This
second stage amplifies the signal and connects it to still another emitter follower stage Q9 for buffering
ta the I[F OUT connector J2, located on the rear panel.

The emitter follower amplifier Q6 acts as a buffer in the same manner as (7 above but its
output is routed to three separate functions; the AGC detector circuit, the product detector and the
FM detector through the RF switch. The signal routed to the AGC detector is described under
AGC control circuits. The IF signal routed to the FM detector /18 through the RF switch
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CR22-CR25 is (a diode switch) operated by Receiver control. Receiver control directs the switch to
connect the IF signal to the detector in the AM and FM modes only. In all other modes of opera-
tion, the RF switch connects the BFO signal to the FM detector U18. The IF signal routed to the
product detector is connected to its signal port. All signals applied to the FM detector; AM, FM or
BFOQ are connected to a limiting amplifier which removes modulation from the AM carrier and passes
it or BFO through the output carrier of the FM detector to the carrier input of the product detector.
In the FM mode the signal is detected, its carrier rejected, and an audio-signal, from the detector audio
output, is connected to the detector select switch. This switch, an integrated circuit transistor gate
U19A will select the detected FM audio, only in the FM mode, as directed by receiver control. In all
modes except FM, 4 carrier frequency (AM or BFO) is applied to the carrier input of the product de-
tector. In all modes of operation the signal selected, through receiver control, appears on the signal
input of the detector. The detector removes the carrier and routes the audio, through its output,

to the detector select switch U19A described above. Receiver control directs this switch to select
that audio in all modes except FM.

4342 AF Circuis

Figure 4-6 shows a functional block diagram of the audio circuits contained on circuit card
assembly Ad4. This circuit consists of an audio lowpass filter stage, a crosspoint switch, two attenu-
ators and two cutput amplifiers. The audio signal from detector select U19A is connected, through
capacitor C85, to a lowpass filter and amplifier U28. The filter rejects any unwanted frequencies
above the audio frequency that might have passed through the detector. The amplifier U28 operates
in two different modes. In the AM and FM modes transistor switch U19B disconnects capacitor
C113 from the circuit while in all other modes the capacitor is connected across R128 effectively
shunting this resistor; thus reducing the signal level in.these modes. The output of amplifier U28 is
connected to an audio crosspoint switch U25. This switch, through Receiver control, controls audio
switching from A4 circuits described above and from the optional AS circuit card when installed. In
non ISB modes the switch routes the A4 signal to the AF GAIN input and to variable attenuator U30.
The signal through the AF GAIN control is coupled through capacitor C96 to an audio output ampli-
fier U26. The output of this amplifier is coupled through C108 to AF OUT connector I3 on the rear
panel and to the PHONES jack on the front panel. The signal through the AF GAIN control is coupled
through capacitor C 108 to AF OUT connector I3 on the rear panel and to the PHOMES jack on the
front panel. The signal through variable attenuator U30 is routed to connector J8 for output to the
I5B circuit card and is also routed back to the crosspoint switch. The switch, in this non ISB mode,
connects the attenuated signal through capacitor C95 to a second audio output amplifier on integrated
gircuit U26. This amplifier drives transformer T1 through C107 and is coupled to the Monitor Line
output on connector J3 on the rear panel. The variable attenuator is controlled thmough screwdriver
adjust MAIN-LINE LEVEL located on the front panel and provides level control of the main (A<)
audio signal to the Monitor Line output in the non ISB mode.

In the ISB mode either main (USB) or ISB (LSB) is selected and routed to the same circuits
described in non [SB mode. In addition the crosspoint switch couples both the USB and LSB through
variable attenuators to their respective amplifiers on the ISB circuit card. The USB is routed through
attenuator U30 and controls the signal as described in non ISB mode. The LSB signal is routed through
attenuator U3 1 to JB and back to the crosspoint switch in the same manner as USB. Attenuator U31
is controlled through screwdriver adjust [-LSB LINE LEVEL located on the front panel and provides
level control of the LSB (AS) audio signal. The LSB and USB are routed through connector J8 to
their respective amplifiers on circuit card A5 and retumns through circuit card A4 to Line 1 Output
(USB) and Line 2 output (LSB) on AF OUT Connector J3 on the rear panel.

Two audio signals are routed to the AF metering circuit contained on circuit card A4. One
signal is tapped from the AF GAIN control input and the second signal from the monitor output
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amplifier. These two signals are connected to transistor gate U19C which selects between the two sig-
nals on direction from Receiver control. In all modes except BITE the signal from the monitor output
amplifier is selected and routed to the AF metering circuit. This circuit is described under AGC circuits.

434.3 AGC Control Circuits

Figure 4-7 illustrates a functional block diagram of the AGC circuitry contained on circuit
. card assembly A4. The circuits consist of an AGC detector, AGC decay, peak signal detector, decay
time constants, an integrator, filter, a gain control distribution amplifier, a digital to analog converter
and various electronic switches controlled from receiver control circuits. The description also includes
the AF/RF meter comparator circuit. : o

The AGC circuitry is designed to provide three modes or techniques for controlling the gain
of the Receiver; Manual, Automatic and Automatic with a selectable threshold. In the automatic
made the level of the IF amplifier U8 is controlled automatically with three selectable decay times;
SHORT, MEDIUM and LONG. In the manual mode the IF GAIN control is used to control the level
of the AGC signal applied to the IF amplifier US. The IF GAIN control is used to select the threshold
in the automatic with selectable threshold mode. The same decay times as in automatic are selectable
in this mode. :

An IF signal taken from IF emitter follower Q6 is coupled through capacitor C31 to U10A
for detection, The three transistor array UlD acts as a detector to the [F signal with Ul0C connected
as an emitter for buffering the DC signal to two circuits; AGC decay and peak signal amplifier. Peak
signal amplifier UTC couples the signal, across a decay time select circuit, to integrator amplifier U14A.
The signal routed to the hang circuit which consists of amplifier U7A and U7B is time controlled
through capacitor C42, resistors R45 and R146 and transistors Q2 and Q10. When short time decay
is selected, Receiver control tums on transistor Q2 and transistor gate U12A. Capacitor C42 is shorted
to ground through transistor Q2 which turns on transistor U10D and a short delay is asserted using
combination resistors R52 and BES5. When medium time decay is selected transistor Q10 and transistor
gate L'1]Ais asserted. Capacitor C42 discharges through the parallel resistance of R45 and R146 pro-
viding a short hang time, after which U10 is turned on and 2 medium delay is asserted through R52 and
R53. When long time decay is selected capacitor C42 discharges through R45 providing a long hang
time, after which Ul0 s turned on, decay time is through B52.

The AGC applied to integrator amplifier Ul4A is mixed with signals from diversity AGC
through amplifier Ul4B and gain control or threshold from amplifier Ul4C when AGC mode dictates.
In the manual mode both transistor gates Ul 1C and U12B are enabled through receiver control and
the gain control voltage is asserted directly to the input of Ul4A. In the manual with automatic
threshold mode U12B i turned off and the voltage from the [F GAIN control asserts itself through
diede CR20 only when that level is higher than the AGC signal at the input of Ul4A. The digital
to analog converter is coupled through Ul 1D and is used to insert threshold level from a remote
location through receiver control. Diversity AGC applied through transistor gate Ul 1C to the input
of Ul4C and to amplifier U14B influences the AGC signal only when its level is higher. When AGC
dump is enabled (during certain BITE modes and local/remote operations that require dumping of
AGC) receiver control énables flip-Nlop U9A which tums on transistor U10E. This rapidly discharges
capacitor C52 thereby preventing Ul4A from acting as integrator.

The integrator amplifier is coupled to AGC filtering; consisting of capacitor €59, resistors
R76, R7T7, R81 and R33, diode CR21 and amplifier UITA. If AGC dump is asserted (in certain
BITE modes) transistor gate U12D is turned on providing a much faster charge patch for C59 through
resistor R78. The output of the filter amplifier U17A is coupled to amplifier U17B. This amplifier
provides the AGC signal to [F amplifier US. At the same time U17B provides one input to A3 AGC
drive amplifier U17D through diode CR26. If ISB is installed and enabled a second AGC signal
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from that circuit card is coupled to Ul 7D through diode CR27. The two diodes biases the strongest
of the two signals to the input of U17D. The output of this amplifier is coupled through J2 to AGC
circuits on circuit card assembly A3,

An AF/RF meter comparator circuit is contained on circuit card assembly Ad. This circuit
monitors the main RF, the ISB RF and the AF that may be input from either the main or the ISB
signal. The circuits consist mainly of comparator amplifiers U24A (AF), U24B (I1SB-RF) and U24C
(main-BF). All three amplifiers operate in the same manner with their negative inputs accepting the
AF or RF reference while the positive input is referenced from the digital to analog converter U21. -
The output of each amplifier is output through connector J2 to Receiver control. From this infor-
mation the microprocessor adjusts the input to 21 which in turn adjusts the converter signal to the
AGC in all modes except manual, The output of the three comparators are also processed to the
front panel meter readout where the RF or AF signal level can be monitored.

4.3.5 Independent Sideband (ISB), AS

The Independent Sideband (ISB) circuit card assembly AS contains IF circuits, AF cir-
cuits and AGC circuits. The description of these basic circuits are divided into those three basic
functions and shown in two separate functional block diagrams in Figures 4-7 and 4-8. Input signals
to the circuit card include; IF signal, BFO signal, AGC, and audio signals from A4. Output signals
include; AGC and audio to A4, and AGC and audio to AF OUT-J3 on the rear panel, but through
circuit card assembly A4. The ISB drcuit card assembly schematic diagram is shown in Figure 7-5.

43.5.1 IF Circuits

Figure 4-8 shows a functional block diagram of the [F circuitry as it functions on circuit
card assembly A4 along with the AF function. This circuitry consists of a four stage I[F amplifier,
a BFO amplifier, a product detector, an audio amplifier, two audio line drive amplifiers, and AGC
circuits. The [F signal is routed from bandpass filter FL1 by the filter selection switch, located on
circuit card assembly A4 to the [F amplifier on AS. This filter is selected in the ISB mode of opera-
tion, so that an IF signal is routed to AS only in that mode. The IF amplifier is identical to the one
located on A4 and is described in Paragraph 4.3.4.1. The IF signal from the AGC controlled [F am-
plifier is routed both to the AGC circuits and to the signal input port of a product detector Ul 1.
A BFO signal from A4 is applied to the base of transistor Q7 through capacitor C30, amplified and
applied to the carrier input port of the same detector. The detector removes the carrier and applies,
through its audio output port, the audio signal, through capacitor C43, to an audio amplifier.

4.3.5.2 AF Circuits

Figure 4-8 shows a functional block diagram of the AF circuitry, along with the IF cir-
cuits, as they function on circuit card assembly AS5. This circuitry consists of an audio amplifier and
two audio line driver amplifiers. The audio signal, as received from the product detector, is con-
nected, through capacitor C43 and resistors R78 and R79, to the base of emitter follower amplifier
Q8. The output of this amplifier is then routed to circuit card assembly A4. Referto 4.3.4.2 fora
description of the ISB audio on A4. The artenuated audio signal is routed back to AS and applied
to the input of one line driver amplifier integrated in Ul2. The output of this amplifier drives
transformer T2 with a center tapped 600 ohm output. This output is routed to AF OUT-I3 on the
rear panel. The main audio signal from the A4 audio is connected to the second amplifier U2 and
processed in the same manner as the [SB audio except through transformer T1.

4.3.5.3 AGC Circuits

Figure 4-7 shows a functional block diagram of the AGC circuits for circuit card assembly
Ad. These circuits are identical to ISB AGC circuits and are described in Paragraph 4.3.4.3.
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436  First Local Oscillator Synthesizer, A7

The first local oscillator synthesizer circuit card assembly A7 contains circuits to produce
the first oscillator frequency of 40.955 to 70.454999 MHz for the first mixer which in turn produces
the first IF signal of 40.455 MHz. The description of this circuitry is divided into three basic groups:
operation of phase lock loops, the digital control circuitry and the oscillator control circuitry. Fig-
ures 4-9 through 4-11 respectively, show simplified block diagrams of the three basic circuit divisions.
Input signals to the circuit card assembly include receiver control and a 1 MHz reference frequency.
The only output signal from the assembly is the 40.955 to 70.454999 MHz oscillator signal.

4.36.1  Operation of Phase Lock Loops

A basic phase lock loop consists of essentially four main blocks. These are shown in Fig-
ure 4-9 and are a Voltage Controlled Oscillator (VCO), a divider capable of diViding the output of
the VCO by an integer number (+N), a phase detector (f) and a Loop Filter Amplifier (LFA). A
phase lock loop configured in this manner is capable of locking to the incoming reference frequency
(F ref) and in discrete steps, each frequency step being the same as the incoming reference frequency
(F ref). This is derived from the fundamental formula for this type of loop which is Fo=F ref x N;
therefore, to vary the main VCO Frequency (Fo) either Freq or N would have to be changed. Most
loops perform frequency change by medification of N, the integer divide ratio. Itis noted, however,
that this type of simple single loop can only vary in frequency steps as small as the reference fre-
quency (F ref). However, it is assumed that a system is possible whereby the main oscillator (Fo)
frequency can effectively divide a fractional number, then it is possible to achieve a much finer
resolution given the same higher frequency reference. Assume that Fo is 50.123467 MHz and the
reference frequency is 100 kHz, then using the above formula the result is with n as the ratio, a non-
integer number: 50.123467 = 0.1 x n; therefore, n = 501.23467. If we split this number into its
integer part and its decimal part, the result is a three decade integer and a five-decade decimal number.
Generating the non-integer part as an actual frequency s done by considering a portion of the fre-
quency spectrum of interest between 50.1 MHz and 50.2 MHz where this finally generated frequency
will occur. Thus, it is possible to generate any signal between these two frequencies by an averaging
technique, that is to say (see Figure 4-12) if the signal at 50.2 MHz is sampled, 23 467 times and
the signal at 50.1 MHz, 76,533 (100,000-23,467) times then the average or apparent signal produced
by this sampling would occur at the frequency of interest at 50.123467 MHz. This type of sampling
produces 2 large number of sampling sidebands on the main output frequency. These can be removed,
however, by producing a signal equal and opposite to these predictable sidebands and adding this to
the oscillator control signal and effectively nullifying the production of these sidebands.

In the synthesizer used in the receiver the circuitry can be split into two; for the operating
analysis, those circuits involved in the generation of the digital signals to control the generation of
the 5-decade decimal part of the divide ratio number (n) which in turn controls the sampling tech-
nique and the signal to sum with the oscillator control signal, and those circuits including an oscil-
lator, 3-decade integer divider, phase detector, summing amplifier and lowpass filter making up the
components of a simple phase lock loop. These two parts in further discussions will be referred to as
the Digital Control and the Oscillator Control circuitry. A separate section is included for auxiliary
circuitry which is provided to produce large frequency step control and out-of-lock indications for
the receiver.

4.3.6.2 Digital Control
Figure 4-10 illustrates a simplified block diagram of the digital control circuitry. The

circuitry associated with the time control, the incoming 1 MHz reference signal from A712, is used
as the clock for accumulator and registers through the NOR gate U4D which drives U20, U21 and
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U22, and is routed directly to U3, U5 and U18. The Hex D flip-flops U3 and US with UlA and
U1B provide a 10-level, ring counter. This counter is used to provide timed pulses to clock the
accumulator from first accumulation to second accumulation and sequentially clock out the data
in the latches U8 through U12 to the full adder Ul5. Flip-flop U3 provides a pulse 1 clock pulse
wide but delayed § pulses from D@ the input, to Q1 the cutput. The output at U304 is connected
to the input D of U5, U5 also provides 1 clock pulse wide pulses but each cutput Q@ through Q4
is used to drive the incoming data latches. U4A and U4B convert the narrow pulses from U3 Q@
and US QP into a 50% duty cycle square wave with a period of 10 clock pulses (each half cycle

5 dock pulses long). The 1809 out-of-phase outputs at U4A pin | and U4B pin 4 provide control
te U2, U22 and U19 to ensure that these devices are enabled during the correct half eycle. The 100
kHz reference for the reference side of the phase comparator is taken from US output Q4. US out-
put QP is provided to U4C via U7C to reclock the CARRY IN to Ul5 and also to Ué to provide
the dock for alignment of signals out of the HEX D flip-flop Us.

In serial-to-parallel conversion, the incoming serial data stream from the A9 Receiver
control assembly consists of DATA, CLOCK and STROBE signals. The strobe is routed to U6 in-
put D1 where its output is reclocked. This output at Us Q1 is fed back to D2 and its output Q2
provides a strobe input to'U13 and Ul4 one clock pulse delayed. The incoming CLOCK is fed to
U14 through US in parallel. The serial DATA is fed first into Ul4 which from its cutput on Ul4
pin 10 to U12 and U13 shift registers. The output from U12 at pin 10 is fed to U10 and Ul 1, and
s0 on to U9 and US to complete the data load and forming the serial-to-parallel conversion of syn-
thesizer data into the data registers. The data registers U8 through Ul4 hold the data for the
synthesizer frequency, the U register holding the 4-bit BCD data for the 1 Hz digit and each
register the next decade so the U9 register holds the 10 Hz data and 50 on to the Ul4 register which
holds the 1 MHz and 10 MHz data.

If the front panel RF frequency is set to 10.426800 MHz then the actual loaded data is
39.255 MHz above this frequency which is 49.580800. The first IF frequency is 40.455 MHz so
we can see that a further offset of 1.2 MHz less than the main LO frequency of 50.881300 is intro-
duced by the microcomputer into the serial data stream sent to A7. This is accounted for in the
actual mathematical process in the first and second accumulator circuitry, which replaces this off-
set before generating the final VCO control voltage to the local oscillator

With accumulator operation, the data loaded into the registers UB through Ul 2 is fed in

4 parallel boards under control of the ring counter US during the first half cycle of the tuning as
discussed in the tuning section to the Full NBCD Adder Ul5. As the accumulation proceeds, the
accumulating sum is passed from the sum outputs of U5 to the 4-bit wide latch U18. The Camy

- Qut signal from U135 is also stored in U18 and is clocked out to U7A and then under control of UTC
from the tuning circuits through U4C back into the Carry-In port of Ul 5 deriving the first accumu-
lation the outputs from Ul8 will be propagated through into the 4 stage shift registers contained in
U20 and U21. U20 and U21 are 13 stage registers divided each into 2 four stage registers and 2 five
stage registers. The four outputs from U18 are fed into the 4-stage registers in each half of each U20
and U21 and then the output of these 4-stage registers is fed back to the 5-stage register in each half
of U20 and U21 At the end of the first accumulation the data at the output of the 4-stage register
appears at the input to the tri-state 4-bit buffer U2A.

As the second accumulation begins U2A is enabled, under control of UdA. and the data
at its inputs is transferred to the B inputs of Ul 5 the NBCD Adder. During the five clock periods of
the second accumulation the data in U20 and U21 is shifted back to the B inputs of Ul5. During
this period, the data in U8 through Ul2 i held as the tri=state output enable of these registers is not
enabled ensuring the results of the first accumulation is added again in the second accumulation. At
the end of the second accumulation the results of the first accumulation will be propagated through
the 5=stage register in each half of U20 and TT21 and will appear at the inputs D through D3 of the
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4 x 4 Multiport Register U22, and at the Al through A8 inputs to U15. If no new data is loaded into
US through Ul2 from the serial input data stream, then the two cycles of accumulation will continue;
first accumulating the contents of US through U12 on one half cycle with the data at Al through A3
in U135, and on the second half cycle adding the results from the first accumulation back into the B
inputs of Ul5. Temporary storage for the results of each accumulation is provided by U18, U20 and
U2l. .

If the result of adding numbers in U15 is 2 terminal count, the adder will produce a Carry-
Out pulse at U15 pin 6 and reset to zero and start counting again. In a real situation this process is on
going and the adder is continually providing Carry-Out pulses. (See Figure 4-12, line B.) This Carry-
Out pulse is fed to U6 to be reclocked. The reclocked output at U6 pin 7 is routed through UlC to a
further adder Ul17. The carry out is also clocked by U19A so that if it occurs on one edge of the ac-
cumulating half cycle controlled from U4B, it will appear at the Q output of U19A and after reclock-
ing in U6 through the fifth latch it is applied to the carry input of the 4-bit full adder U17. (See
Figure 412, line C.) The adder Ul7 continually updates,by addition, based on the carry out informa-
tion from U15, the 100 kHz frequency information, provided by the input storage register Ul3. The
addition in this adder is continuous so that the outputs at Ul 7 pins 10 through 13 are constantly
changing to provide the averaging action previously discussed.

For DAC control, a 4 x 4 multiport register U22 provides storage for the results of the
constant accumulations and provides the information to the digital-to-analog converter U23. U19B
divides the accumulator contrel signal by two so that all four registers in U22 can be loaded. The
read cycles to these registers are controlled by the RQA, ROB, R1A and R1B inputs of U22. The
R@A and ROB inputs are fixed and the R1A and R1B inputs are controlled by the output of Ul9B
so that during two accumulations R1 is loaded, each register R@ and RI consisting of two 4-bit data
storage areas. The data stored is that which appears at the data inputs of U22, D through D3. This
stored information is transferred to the register A outputs and register B outputs when W Enable is
high and either Wi is high transferring ROA and ROB contents or W1 is high transferring the contents
of R1A and R1B.

The digital-tc-analog converter provides an output based on the changing data at its inputs
as a voltage ramp whose amplitude and DC offset is modified by the adjustment of R5. The D/A also
provides a reference source for the pulse to voltage converter U33.

NOTE

The pulses demonstrated in Figure 4-12 can be reproduced in circuit if
the RF front panel frequency is set to 1.046000 MHz and the test points
TP1 and TP2 temporarily shorted. This ensures that the accumulations
start from a zero condition. B will then be at TP3, Cat TP4 and E at
U23, pin 2 (the DA output).

4.3.6.3 Oscillator Control

Figure 4-11 presents a simplified block diagram of the oscillator control circuits. To more
fully understand the operation, the following description is divided into four principal areas; 1) Main
Division, 2) Phase Comparator and Pulse-to-Voltage Converter, 3) VCO and Analog Control Circuitry.
and 4) Speed-Up and Out-of -Lock Operation:

1. Main Division. The BCD data outputs for 100 kHz, 1 MHz and 10 MHz provided by
U17 and Ul4 are applied to a 2-modulus, 3-decade divider consisting of U27, U29, U30 and U31.
This form of division ensures that by using a 2-modulus high spead control device U27 that can divide
by 10 or 11 under control of its M1 and M2 input control can divide a high fréequency input by an
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integer value, The terminal count from U29 is applied inverted by Q5 to this control input of U27.
The resultant divided signal at pin 9 of U29, U30 and U31 is applied to a TTL to ECL converter net-
work consisting of R30, R31 and CR7 to a flip-flop U28A. This flip-flop reclocks the divided output
under control of the clock signal on U28A pin 6 from the ECL output U27 pin 8, and then applied to
one side of the phase comparator from its quadrature outputs on pins 2 and 3.

2. Phase Comparator and Pulse-to-Voltage Converter. The phase comparator reference is
derived from the 100 kHz signal from U5 pin 12, reclocked against the | MHz reference in U2Z6A.
The reference output at U26A pin 2 is applied to the other side of the phase comparator consisting
of U28B, U26B and U32. The ECL comparator provides phase comparator outputs at TP7 and TPS.
The variable input from U28A pin is applied to a pulse-width detector consisting of CR9, CR10, Q6
and U33B. As the pulss width changes as the frequency varies from 40.455 MHz to 70.454999 MHz
the voltage at the emitter of Q6 varies continuously and linearly over a range of approximately 1 voit.
The DC offset of this voltage is determined by the D/A ref from U23. U33A and Q8 from one-half
of a current source to CR12 and CR14 and Q7 and Q9 from the bottom half of this current drive
through CR13 and CR15. Phase compared outputs at TP7 and TP8 are fed into the diode network
formed by CR12, CR13, CR14 and CR15 and an output from this pulse-to-current converter is fed
ta R60.

3. VCO and Analog Control Circuitry. The current output of the phase comparator is
combined with the voltage ramp from the D/A through C80. This combined signal is then applied to
an integrating amplifier U35. In normal operation, the output of U335 is sent to a signal linearizing/
inverter circuit U37A and to the out-of-lock window detector comprising U34C and U34D. This is
described in more detail in the speed-up and ‘out-of-lock circuit operation. The output of U37A at
TP10 is a DC voltage that can vary from a high voltage up to 18 volts and a low voltage equal to 1 volt,
it will be high voltage when the selected frequency is at 30 MHz and low when the system requires 0.5
MHz. This DC voltage is then passed through U37B which along with its associated resistors and
capacitors forms a low-pass filter. This output is then buffered from the VCO by 120K resistor R88
between TP11 and TP12. A further lead-lag network is then in the VCO control line between TP12
and ground formed by R92, R93, R94 and C98. This voltage is then applied to the VCO control
varactors CR3 and CR4 through RE5 and L4. A voltage applied to CR3 and CR4 will vary the
capacitance across the main VCO coil LS and thus vary the frequency generated. Q1 is the main LO
active device and an output from its drain is capacitively coupled to a buffer amplifier of the cascade
type formed by Q12 and Q13. The output of this feeds the 2-modulus divider controller U27. A
further output from the oscillator coil is tapped off and provides the main LO output through Q2
and Q3 with step down transformer T1.

4. Speed-Up and Qut-of-Lock Operation. When a large step of frequency is introduced
on the front panel or from remote the window detector U34C and U34D comparators, compares the
nputs on ping 9 and 10 from the VCO control circuitry with fixed high and low references on pins
11 and 8. If the voltage goes higher or lower (frequency step up or down) than these references
a pulse will appear at the comparator outputs on pins 13 and 14. This pulse is applied through an
RC network to a voltage converter consisting of U34B and CR19 and CR20. This voltage off set
pulse is then used to drive three switches U368, U36C and U36D. These switches by- pass the
lowpass filter U37B and increase the integrating bandwidth of U35 and one switch, provides a feed
forward from TP10 to the positive input of U40. U40 provides an integrated drive to push-pull
drivers Q10 and Q1 1, the action of these drivers is to high-speed charge or discharge C98 through
R91,C97 and R94. When the control voltage is at approximately the correct voltage for the fre-
quency selected this circuit becomes operative. U34A provides the Out-of-Lock signal for feeding
to the A9 Receiver control board and then to A6A2 for processing. If a pulse or a constant low level
is applied to pin & of U34A then its output will go low indicating OOL.
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4.3.7 Second LO and BFO Generator A8

The second local oscillator and beat frequency oscillator circuit card assembly contains the
circuitry for these two oscillators. An internal/external frequency reference circuit is also contained on
this circuit card. The second local oscillator develops the fixed 40 MHz signals for the second mixer that
in turn provides the 455 kHz second IF signal. The BFO is a variable oscillator that provides both the
455 kHz second IF signal and the basic 455 kHz beat frequency for sideband and CW modes of opera-
tion. The oscillator, through receiver control, may be either set at 455 kHz or varied plus or minus 3
kHz either side of its basic frequency for CW operation. The internal/external frequency reference
circuit provides a reference frequency for both oscillators phase lock loops as well as the first LO con-
tained on A7. In addition, the circuit includes an internal temperature controlled crystal oscillator
which supplies a selectable 1| MHz, 5 MHz or 10 MHz reference frequency output at-the rear panel. An
external reference frequency can be used in place of the internal reference. The circuit description for
the internal/external reference, the second LO and BFO are described under their respective headings
with functional block diagrams shown in Figures 4-13 and 4-15. Schematic diagrams of these circuils
are shown in Figure 7-10.

4.3.7.1 Intemnal/External Reference Frequency

The A& circuit card contains circuitry that permits either an internal or external reference
frequency. This reference frequency is required for the operation of all three oscillator synthesizers.
A reference infout connector and switch on the rear panel in addition to linkage on the A8 circuit
card provide for the selection of either internal or external frequency and for selecting the proper
divide by N frequency for the Phase Comparator.

leT.I Internal Mode

A § MHz crystal oscillator Y1, located on A8 is used as the internal reference frequency.
With the rear panel REF INT/EXT switch in the INT position, the base of Q1 is grounded through
R7 which tums voltage regulator Ul on. The voltage from this regulator enables the temperature con-
trolled crystal oscillator. Approximately 30 minutes are required for maximum stability. The oscilla-
tor output is coupled through capacitor C5 to the base of transistor switch Q3. With the ground ap-
plied through the INT/EXT switch, the base of Q3 is held high through inverter UZA and diode CR3
while the base of transistor switch Q4 is held low through diode CR2. Transistor Q5 conducts, trans-
ferring the 5 MHz signal through a TTL square wave shaper Q6 to one clock input of the phase
comparator. See 4.3.7.4, item 3. The 20 MHz voltage controlled oscillator, described in 4.3.7.4,item 2,
it stabilized through the use of this reference frequency. The 20 MHz output of the oscillator is
divided by three dividers (two +2, U7B ¢ U7A and a =10, U6). The two dividers(+2) are contained
in a single dual D flip-flop. The clock signal (20 MHz) is applied to the clock input of UTA. With the
Q) output connected to the D input, the Q output provides the 10 MHz reference. The 10 MHz is also
connected to the clock input of the second flip-flop and to the divide by 10 circuit. The second
flip-flops Q cutput provides the 5§ MHz reference signal. The divide by 10 circuit is a two stage
divider (=2 and +5). The 10 MHz drives the clock input for the divide by 5 at B input pin 1. The
output of this divider (QD pin 11) is connected back to the clock of the second divider (=2) at A
input pin 14. Dividing by 5 first then by 2 provides a more symmetrical | MHz reference. The |
MHz signal is output from the divider (+2) at QA output pin 12. The 1| MHz, 5 MHz and 10 MHz
frequencies derived from these dividers are available for reference through data select switches U4
and US. The | MHz reference is routed directly to the BFO synthesizer and to the first local oscilla-
tor synthesizer through NAND gate U11C and connector J2. One of the three frequencies will be
selected by data select U5 and routed to rear panel connector J7. Either one of the three fre-
quencies may be selected by proper connection of links LK1 and LK2. In this internal mode, data
select C of both U4 and US is held low through the INT/EXT switch. Linking LK1 makes data
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select A low which outputs DO input of both U4 and U5 to their respective Y outputs. For U4

this is § MHz, for U5 itis | MHz. When only LK2 is linked data select A will be high and B low
which connects both D1 inputs to their respective Y outputs (U4-5 MHz, U5-5 MHz). When both
LK1 and LK?2 is linked both data select A and B are held low which outputs D3 of both U4 and

Us (U4-5 MHz, U540MHz). As noted in this internal mode, U4 always selects the 5 MHz. Itis
then routed to the phase comparator as the oscillator reference signal. The cutput frequency sel-
ected by U5 is routed through resistor R13 to buffer amplifier stages Q3 and Q2. These stages
provide for output into 50 chms through a high pass filter, L1, C6 and C7, and connector J7 on the
rear panel. The high pass filter also provides filtering for reference frequencies applied externally
through J7 while resistors R8 and R9 provide a 50 ohm impedance to the incoming reference -

frequency. :
4.3.73 External Mode

In this mode of operation the INT/EXT switch is set to EXT and this line goes high from
the +5 volts through resistor R78. This causes transistor Q1 to tum voltage regulator Ul off which
in turn turns off the internal crystal oscillator Y1. When an external oscillator is connected to con-
nector J7 on the rear panel, the input is routed through the high pass filter, and capacitor C8 to the
base of transistor switch Q4. The input of NOR gate U2A is now high which in turn keeps the base
of Q5 low through diode CR3. Transistor Q4, whose base is no longer low, conducts which applies
the external reference through the TTL shaper to the same clock input of the phase comparator that
the 5 MHz reference was applied in the internal mode. The appropriate reference frequency for '
application to the second clock input to the phase comparator can be selected through LK1 and LK2
as in the internal mode; however, data select C is now high. Linking LK1 selects D6 (10 MHz),

LK2 selects D5 (5 MHz) or both LK1 and LK2 select D4 (1 MHz). The DO, D1, and D2 inputs to
U5 cannot be selected when data select C is high (external mode) and no output appears on the Y
output of U5.

4.3.7.4 Second Local Oscillator

Figure 4-13 shows a simplified functional block diagram of the second lecal oscillator.
The circuit consists mainly of a crystal referenced, voltage controlled oscillator, a frequency doubler
output circuit and a phase lock loop includes amplifiers, an ECL to TTL buifer, three frequency
dividers (two <+ 2 and a =10), reference frequency select circuit, a phase comparator and a digital to
analog converter. The three dividers are used to provide a choice of reference frequencies for intemal
or external reference.

1. Phase Lock Loop. The 20 MHz oscillator frequency is kept on frequency through
a phase locked loop (See Figure 4-9), The oscillator output is routed throuwgh a divide by N circuit
that provides an oscillator reference frequency. This divided oscillator frequency is coupled to the
second clock input of a phase comparator. The phase comparator, described below, detects any
phase shift between the oscillator frequency and a reference frequency also connected to the phase
comparator. The phase comparator then changes the digital to analog converter output voltage
which is connected to the oscillator varactor and crystal. This then causes the oscillator frequency
to change. This loop action will continue until the oscillator frequency is brought into phase (same
frequency) with the reference frequency.

2. Voltage Controlled Oscillator. The 20 MHz oscillator consists of ECL OR gare U220,
20 MHz crystal Y2, varactor CR4, resistors R47, R48, R49 and R50 and capacitors C34 through
C38. Oscillation frequency is derived from the parallel combination of crystal Y2 in series with
C37 and with varactor CR4 in series with C34. The dc voltage applied at the junction of CR4 and
Y2 controls the reactance of the parallel circuit, mainly through CR4. This dc voltage, controlled
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through the phase lock loop described in Paragraph (1) compensates for any frequency shift of the
oscillator. The oscillator output is coupled to two buffer amplifiers U22A and U22B. Buffer U224 is
used to drive a TTL shaper buffer amplifier, Q10, which shapes the oscillator output into a square wave
for input to the divider. These circuits are described in Paragraph a. Buffer U22B drives a frequency
doubler circuit, Q11, and assodated components. This tuned circuit selects the 40 MHz component

of the signal and outputs it through I3 to circuit card A3 as the second oscillator frequency.

3. Phase Comparator and Digital to Analog Converter. The phase comparator is used to
detect the phase shift between the reference frequency and the oscillator frequency and to apply
control to the digital to analog converter in relation to that phase shift. The comparator consists of
dual flip-flop U3A and U3B and NAND gate U2B. Flip-flop U3 A is clocked from the reference fre-
quency while U3B is clocked from the divided oscillator frequency. The D inputs to both flip-flops
are held high through the +5 volts. When both Q outputs are high the output of NAND gate U2B
goes low, resetting both flip-flops with a delay thro R32 and C20. Thus when the positive edge
of a clock signal clocks a flip-flop, Q goes high while Q) goes low. If the two clock signals to the
flip-flops are in phase, the  outputs then will go high from the reset action through NAND gate
U2B, initiated from the leading edge of both clock pulses. The § outputs will remain high through
the on-off period of that particular clock pulse. Except for a small delay time introduced by the
flip-flops the O outputs will be high most of the time when the two clock signals are in phase. (See
Figure 4-14). When the oscillator frequency leads the reference signal (frequency high), the Q output
of U3B remains on less than the Q output of U3A because the leading pulse sets back to Q on U3B
before the lagging pulse of the reference signal sets back to Q on U3A. The reverse of this is true when
the oscillator frequency lags the reference signal (frequency low). The two Q outputs of the phase
comparator are coupled to a digital to analog converter which consists of transistors Q7, Q8 and Q9,
resistors R33 through B39 and capacitors C24 through C26. The Q output of reference flip-flop U3A
is connected to the emitter of Q7 through R33 while the Q) output of the oscillator flip-flop U3B is
connected to the emitter of Q9 through R34. When the oscillator and réference signal are in phase,
the two outputs are the same and transistors 7 and Q9 conduct at a rate dependent on the amplitude
and time period of the pulse. With the amplitude always constant, the amount of conduction then
depends only on the time period. When the pulse goes high, the emitters of Q7 and Q9 go more
positive causing them to conduct less and when the pulse goes low, they conduct more. The voltage
output at the common collectors of Q8 and Q9 would tend to follow this rise and fall in the pulse;
however, the inverted signal at the base of Q8 also causes it to conduct less when the pulse is high and
more when the pulse goes low. This action converts the pulse signals into a dc level sawtooth waveform
at the Q8-Q9 common collectors. The low pass filter, C25, C26 and R39 smooths this waveform and
dampens sudden changes caused from changes in the phase comparator pulse rates and in tum stabilizes
the phase lock loop. When oscillator frequency increases, the pulse rate increases, the pulse rate increases
at Q7 and decreases at (9, causing a reduction of the de level output, When ascillator frequency de-
¢reases the reverse action takes place. This analog dc output is coupled through R47 to the oscillator
for frequency control.

4, Out of Lock Detector. The out of lock (OOL) detector consists of NAND gate U2C,
resistors R43 and R44 and capacitors C29 and C31. The NAND gate output is held low (phase loop
in lock) by the Q outputs of the phase comparator. The resistor capacitor combinations R43-C29
and R44-C31 integrate the square wave signal to provide a constant high on the two NAND gate
inputs. If either or both of the two Q outputs from the phase comparator remains low the output
of the NAND gate will go high. The OOL output from this circuit is routed to A9 front panel
control for processing.

4.3.7.5 Beat Frequency Oscillator (BFO)

Figure 4-15 is a simplified block diagram of the beat frequency oscillator. This circuit
provides the variable 453 kHz BFO for receiver CW and sideband operation. The BFO is varied plus
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or minus 8 kHz through receiver control. The oscillator operates in a phase locked loop which con-
sists of a voltage controlled oscillator (VICO), a buffer amplifier, a programmed divider, a phase
comparator and a digital to analog converter. A divide by 2000 circuit is included to provide a 500
Hz reference signal for the phase comparator. The VCO operates at a center frequency of 22.75

MHz which is 50 times the BFO center frequency of 455 kHz. The oscillator output is routed through
a buffer amplifier, TTL shaper, divide by 50 circuit and filter to provide the 455 kHz BFO to the

Ad circuit card. An out of lock (OOL) circuit is also included to detect any out of lock condition of
the phase lock loop. ' :

|. Phase-Lock Loop. The phase lock loop for the BFO oscillator functions in the same
way as the circuit described for the second local oscillator except the divide by N is made variable
through BFO input data to the divide by N circuit.

2. Veltage Controlled Oscillator. The VCO consists of field effect transistor Q18 opto
isolator U21, coils L4 and LS, resistors R66 and R67, capacitors C52 through C56 and C59 and
varactors CR6 and CR7. The capacitive reactance of the two varactors in conjunctions with L4
determines the frequency at which the circuit will oscillate. Since varactors change capacitance
in relation to the level of the de voltage applied, the frequency of the oscillator is controlled from
the output of the digital to analog converter that is applied to varactors CR6 and CR7 through
coil L3, Opto isolator U21, connected to the source of Q18 through resistor R67, provides for on-
off control of the oscillator by isolated control of the oscillator source bias. When BFO is enabled
in the CW and sideband modes, U21 is enabled through pin 2 which in turn completes the bias path
for Q18 through R67.. The output of the oscillator is coupled through capacitor C57 to the gate of
field effect transistor Q19 which acts as a buffer amplifier between the oscillator and two output
circuits. One output of the buffer amplifier provides the oscillator reference frequency through
capacitor C72 to the programmed dividers. This circuit is described in Paragraph 3. The second out-
put is coupled through capacitor C60 to a shaper circuit, Q20, R72, R73, R74 and C61. This circuit
shapes the waveform into a square-wave for the TTL logic of the divide by circuit U20. The dual
decade counter U20 is externally strapped to provide a division of 50 on its QD output, pin 9. The
variable 22.35 to 23.15 MHz oscillator signal is reduced in frequency by the division of 50 which
provides the 447 to 463 kHz BFO. This output is filtered through the filter network consisting of
C63, C64, C65, L6, R75, R76 and R77. This filter shapes the digital waveform from U20 into an
approximate sine wave signal before being routed to circuit card A4 through connector J4.

. 3. Programmed Dividers. The programmed dividers determine the divide by N number
by which the oscillator frequency will be divided for a variable reference to the phase comparator.
The program dividers consist of presettable BCD decade counters Ul4 through U18, divide by 10
or 11 2-modulus controller U19, NOR gates Ul12A through U12D and AND gates UL3A through
U13C. The program divider has two reference inputs; the oscillator frequency coupled through
C72 to the V reference and clock inputs of U19 at pins 15 and 16 and the BFO data control inputs
to U15 through U18. It is the BFO data inputs in conjunction with U19 that sets the divide by N
number for dividing the VCO frequency. To divide the 22.75 MHz to 500 Hz, for the second clock
input to the phase comparator, would require a division of 45500. The five decade counters are
externally strapped to count down from a maximum count of 100000 (99939 + 1). The actual data
then that would be set on the BFO inputs would be 100000 — 45500 = 54500; however due to
gating restrictions between the decade counters the actual number set at the BCD inputs is 54509 at
center frequency (455 kHz). The BFO is adjustable plus or minus 8 kHz so that the swing in the
BCD inputs must be from 53709 (54509 — 800) to 55309 (54509 + 800) with 54509 as center. Al
center frequency counter U18 receives the 10 Hz BCD digits on its parallel inputs PO through P3
with PO and P3 (20 + 24 = 9) high. Counter U17 receives the 100 Hz digits with all input low (0),
U186 receives the | kHz digits with PO and P2 {Eﬂ +22=5) high, and U15 receives the 10 kHz digits
with only P2 (22 = 4) high. Counter U14 is strapped PO and P2 (20 + 22 = 5) to the +5 volts (high)
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and Pl and P3 to m‘nund {lﬂw% This supplies the 100 kHz digit which is always 5. Counter Ul3
receives only the 20, 21 and 22 BCD digits since the 10 kHz swing is never greater than 7. The
counter is a two mul:lulus divide by 10 or 11 controller and will divide by 10 or 11 for different
perieds in the clock signal. The TC output of Ul8 coupled to the M1-M2 inputs of U9 determine
the periods at which it will divide with either 10 or 11. NOR gate Ul2C ensures that the count
enable input of U18 goes low when TC goes high. This assures that the TC output will be retained
long enough for action on the M1-M2 inputs of U19. The QTTL output (pin 11) is used to clock
the decade counters Ul4 through U18 and as a reclocking source for NOR gate Ul12A. Four control
inputs, parallel'enable (PE), count enable parallel (CEP), count enable trickle (CET) and reset (R)
seléct the counters mode of operation. The R and CET of all counters is held high through the +5
volts connected to all counter CET and R inputs. The CEP input of counter Ul7 (100 Hz) is also
held high from the same +5 volts since this counter does not receive a carry out from previous counters.
The CEP of counter Ul is high only when the TC output of U17 is high, the CEP of U135 is high onlv
when the TC output of both C16 and C17 through AND gate Ul3 A are high and the CEP input of
Ul4 is high only when the TC output of both UlS5 and Ul 6 through AND gate U13B are high. This
AND gating of the TC outputs help prevent extra pulses from occurring that are caused from delays

- in the counters. The PE of all counters are alternately low and high as the TC output to inverter
U12B is alternately high and low. With the R and CET of all counters held high (counter resets when
R is low) the count mode is enabled when CEP and PE goes high. When PE goes low the counters will
synchronously load the data from the BFO inputs into the counters with the count occurming ¢ach
500 Hz. The counters output on TC only when PE is held high; however when CEP is held low the
TC output will be retained until the next clock pulse. The TC ourput of the programmed dividers is
connected to one input of a two input NOR gate U12ZA. The clock signal is connected to the second
input so that any unwanted pulses, created by delay in the counters and not in sequence with the
clock pulse will be rejected. The output of Ul2A is routed through inverter UI2D to one clock input
of the phase comparator as the oscillator reference frequency.

4. Reference Frequency. The 1 MHz reference frequency supplied from internal/external
reference circuits is divided by 2000 to provide a 500 Hz reference frequency to the phase compara-
tor. This division of 2000 is accomplished with two dual decade counters U8 and U9. Counter U3
provides a division by 100 while counter U9 provides division by 20. Each counter has two divide by
2 circuits and two divide by § circuits and are externally strapped to provide the divisions by 100 and
20. The division by 100 is accomplished by using all four dividers in the order shown (+2 = 500 kHz.
5= 00 kHz, +5= 20 kHz and =2 = 10 kHz). The divide by 20 is accomplished in the same manner
except its input is the 10 kHz output of the +100 and the second +35 is bypassed (+2 = 5 kHz,
=3 = | kHz, and +2 = 500 Hz). The resultant 500 Hz output is coupled to the clock input of D flip-
flop UIDA. This flip-flop is contained in a dual flip-flop package which together with NOR gate UL 1A
make up the phase comparator.

5. Phase Comparator and Digital to Analog Converter. As described previously, the 500 Hz
reference frequency 15 connected to fAip-flop Ul10A. The second flip=-flop U10B receives its clock sig-

* nal from the programmed dividers. The D inputs of both flip-flops are tied to the +5 volts (logic 1)
while both Q outputs are connected through 2 input AND gate /1 1A and resistor R33 to the reset of
bath Mip-flops. Both flip-fMlops will reset each time that both Q's go high, causing a logic O at the resets
of both Mlip-flops. The clock input signal to U10A (reference) consists of positive going pulses while the
signal from the programmed divider (oscillator refersnce) also contains positive going pulses and is
connected to the clock input of U10B. Each flip-Nop triggers Q on (high) the positive going pulse of
its respective clock signal and at the same time triggers Q) to zero (low). Previously as deseribed, when
both Q outputs are high the output from AND gate Ul L A is low clearing both flip-flops l:hmugh R33.
This resets the Q outputs to low and the Q outputs to high. Refer to Figure 4-14. The two Q outputs
are connected to the digital to analog converter which consists of transistors Q15, Q16 and Q17 and
their associated components. This circuit operates in the same manner as the digital to analog converter
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described in Paragraph b (3) except that adjustments in the BFO frequency provide a different Eetting
of the dc control voltage. This causes the VCO to change frequency in relation to the BFO setting.

6. Out of Lock Detector. The out of lock detector consists of NAND gate Ul 1B, re-
sistors R57, RS8 and R84 and capacitors C83 and C86. This circuit operates in the same manner as
the second local escillator OOL circuit.

4.3.8 Receiver Control Section

The front panel Receiver control circuit card A9 provides for the in and out flow of Receiver
control data, both from local (front panel) and remote locations. The front panel v:.nnta.irls_v:nntmls
and indicators for local operation of the Receiver which includes: two - sixteen keypad switch sets,

a tuning knob, twe Liquid Crystal Displays (LCD), a fault indicator, an [F and AF GAIN control, two
audio line level controls, an audio phones jack and a POWER-ON switch. All of these controls, except
POWER-ON switch S1, are interfaced to Receiver circuits through the A9 circuit card. The IF and AF
GAIN controls, two audio level controls and phones jack are routed directly through the A9 circuit
card to their respective Receiver functions. The keypads, tuning encoder, LCD’ and fault indicator
connect through various interface circuits on the A9 circuit card to the microprocessor (A6AZ). The
data is processed by the microcomputer and routed back through interface circuits (A?) to various
Receiver functions (A4, A5, A7 and A8). Receiver control data entered from a remote location is
routed through interface circuits (ASA1) to the microprocessor (A6A2). This data is processed and
routed through A9 in the same way as front panel data. Figure 4-16 shows a functional block diagram
while the schematic diagram is shown on three sheets in Figure 7-11.

1. Front Panel Switches. Two sets of switch panels, each containing 16 pushbutton
switches, are used to enter Receiver control data from the front panel. Switch panel 1 is used for
Receiver tuning, BFO tuning and for selecting remote or local control. Switch panel 2 is used to
select Receiver mode, AGC mode, bandwidth and RF/AF meter indication. Each pushbutton switch
is a single pole, single throw switch with normally open momentary contacts. One contact of each
switch is commonly connected to ground within each keypad set. The other contact of each switch
is connected to an input of six hex buffers U7, U8, U9, U23, U24 and U25 (two inputs of US and
U24 are unused) and to +5 volts through a 10K ohm resistor supplied through resistor array U1, U2,
US and U&. When any particular switch is open (not pushed), its input to the buffer is held high
through the 10K ohm resistor to the +5 volts. When the switch is closed (pushed), the input line to
the buffer goes low. The high or low condition of any switch is passed through the respective buffers
to the data bus when that particular buffer is enabled from the address multiplexer U29. The 32 out-
puts (four are unused) of the six hex buffers are strapped to the 3-line data bus in groups of eight with
each group controlled from a separate address enable signal from U29. This assures that the status of
two or more switches will not be transferred through the buffers to the same data line at the same
time. The enable signals from U29 are controlled from infout read and address control signals
generated by the microprocessor in order to regulardy scan the switch pads for new data. Data on
these lines are transferred to the microprocessor as described in 5.

2. Tuning Encoder. The tuning encoder, operated from the front panel tuning knob, is
used to adjust, in fine frequency increments, either Receiver frequency or BFO frequency. Push-
buttons, on the right keypad, select the mode of the tuning encoder and the rate at which frequency
data may be entered. The TUNE RATE pushbutton selects one of three rates of change for main
Receiver frequency that the tuning encoder will respond; fine (1 Hz increments), slow (30 Hz incre-
ments) and fast {1 kHz increments). The BFO pushbutton selects BFO frequency tuning in one rate
only (10 Hz increments). The LOCK pushbutton disables the encoder while the TUNE RATE or
BFO pushbutton enables the encoder from a locked condition. The tuning encoder consists of a
25 segmented disk operating in conjunction with two offset reflective object sensors US9 and Ua0
with the sensors being mounted on the A9 circuit card. The light from the sensor is reflected from
the alternately reflective and non-reflective segments of the disk to the detectors as the disk is rotated.
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This produces two pulse waveforms (see Figure 4-17). The two detectors are physically positioned,

in relation to the disk segments, so that one waveform either leads or lags the other by 90 degrees.
Clackwise rotation of the tuning knob causes the output of U59 to lead that of U60 causing frequency
entered to increase. Counter-clockwise rotation causes the waveform of U0 to lead that of U39 caus-
ing frequency to decrease. The outputs of the object sensors are coupled, through resistors R16 and
R17, to a comparator US8A and US&B. The two inputs to this circuit are compared to a fixed dc
voltage input to the comparator from resistor combinations (R8 and R10 for US8A and R9 and R11

for US8B) which control the comparator switching point. The square wave outputs of the compara-

tor are routed to buffer U42B. This data buffer is enabled, from multiplexer U29, in program sequence
to transfer the encoder data to data lines FPO and FP1 for processing as described in item 5. -

3. Audio and IF. Audio and IF controls and an audio phones jack are contained on the
front panel for control and monitoring of these functions. Control and audio to and from these
components are routed through the A9 circuit card from the A4 circuit card with no connection to
the in-out digital control hardware on A9. A complete description of their function can be found
in Paragraph 4.3.4.

4, Liquid Crystal Displays. Two Liquid Crystal Displays (LCD) are contained on the
front panel for displaying Receiver status. Receiver frequency and BFO frequency are displayed on
LCD U3 while Receiver mode, AGC mode, tuning mode, remoteflocal mode, bandwidth and AF/RF
metering are displayed on LCD U4, The &-line data bus is routed directly to ten 4-line LCD drivers
(U19-U22, U36-U40 and U49) and to thirteen BCD to seven segment decoder/drivers (U10-U18 and
U31-U34). The ten line drivers provide decoding and drive for all annunciator displays while the
thirteen 7-segment drivers provide decoding and drive for all numerical displays. Multivibrator U26,
timed by R1 and C8, provides a 100 Hz signal to the DF (display frequency) inputs of the line drivers,
the BP (backplane) inputs of the 7-segment drivers and the two LCD's. This signal is used to drive
the LCD’s display. :

NOTE

LCD displays operate from low frequency square wave pulse
trains. The contrast of the display being a function of the
frequency.

Timing to the line dnivers is provided by strobe signals from BCD to decimal decoder US0 while the
T-segment drivers receive timing from 4-bit latch and decoder U35. These two decoders receive their
input from binary counter U51. The clock pulse (CP) for U51 is derived from three strobes 57, 511
and 515 combined by NOR gate U48A. Decoder U353 is controlled by inversion of strobe 57 through
U48B while US0 is timed by strobe 515 through inverter U56. When a strobe signal in program time
enables a line driver or 7-segment driver, the data at its input port is latched into the driver. The
100 Hz signal on the DF or BP input of the drivers is applied to the display segments and is inverted
or not inverted through control of the data input to each driver. This in turn controls whether the
segment is tumed on or off. Any segment of an LCD is turned on by a 180 degree difference of phass
between segment input and the main backplane drive to the LCD (Figure 4-18). To turn the display
segment off the phase difference between these two signals must be zero degrees; that is, the two
signals must be in phase (see Figure 4-18). '

5. Receiver Control Circuit Card A9. This circuitry routes data entered at the front
panel, to the microprocessor bus and routes processed data from AG6A2 to various receiver functions
on A4, A5, A7 and A8 circuit cards. This data flow in the data bus [0D0 through I0D7 is controlled
by read, write and address controls (I0C0 through I0CT) signals from the microprocessor. All data
entered from the front panel except audio and IF functions described in item 3, is transferred to the
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microprocessor for processing, then routed back through A9 to various Receiver functions. Data
entered from a remote location is routed to the microprocesser, then the processed data is routed to
various Receiver functions through A9 in the same manner as processed front panel data.

a. Data In/Out Control. Data flow between the A9 circuit card and the mi:mpmmsur
is via their respective 8 bi-directional data lines. The flow of data from A9 to A6A2 and vice versa
is buffered and controlled by U27, U28 and U46. The bi-directional switches U27 and U28 are
configured to transfer data from A9 to ASA2 when enabled in a READ cycle via inverter US6. The
tri-state, 8-bit latch U46 is used to transfer data from AGA2D to A9 during a WRITE cycle under the
control of the WSTB signal. Control signals (I0C0 through I0C3) from the microprocessor are used
to generate strobe signals are timed through the WSTB signal to the strobe input of U47 and from
multivibrator US5A and U55B. The multivibrator, controlled from the WSTB signal and inverted
10C5 signal through NOR gate U48, provides timing to the inhibit input of U47. The strobe signals
(U47 outputs) are then latched in proper timed sequence and are used to time latches, decoders,
gates, etc., that in turn control data flow to various receiver control functions or displays. The data
flow through these components and the strobe signal functions are described in the various receiver
functions that follow,

b. Receiver Frequency. Processed receiver frequency data from the microprocessor is
routed through data line FPO to one input of two input AND gate US57A. The second input to the
AND gate comes from the QO output of decoder US4 which receives its input from presettable binary
counter US1. Strobes 55 and 57, S11 and 515 through NOR gate U48 time US1, strobe S11 through
inverter U6 time U64. The frequency data in proper timed sequence Is serially routed through
AND gate USTA to the A7 circuit card. Strobe signal 512 and the QO output of Ué4 are connected
to two input AND gate U57B whose output is routed to A7 as a clock signal for circuits on that card.
The Q0 cutput of Us4 is also routed to A7 through inverter US6 as a strobe signal to those same cir-
cuits. These circuits on the A7 circuit card further process the serial frequency data in conjunction
‘with the clock and strobe signals, and adjust the oscillator frequency as first directed from the front
panel or remote location.

¢. BFO Frequency. BFO frequency data after being processed by the microprocessor
(AGA2) is routed through data lines FPO, FP1 and FP3 to the same binary counter (U51) as the
Receiver frequency data. Outputs (Q1, Q2 and Q3) of the binary counter are connected to the
three binary inputs of four 8-bit addressable latches U6l through U64. These latches supply the
BCD inputs to a programmed divider circuit on the A8 circuit card for BFO frequency control.
Timing for the latches is supplied by strobe S11 through inverter US6. The Q4 output of latch U61
provides a signal through transistor Q2 that enables the BFO synthesizer on A8 in CW and SSB/ISB
modes.

d Circuit Card A4 Functions. All eight data lines along with six strobe signals are
routed to control circuits on the A4 circuit card for control of various receiver functions operating
an this circuit card. The control circuits (located on A4) are a direct function of the A9 interface
circuits; therefore, a description of their operation is included in this paragraph. All references to
components in this paragraph (unless otherwise noted) refer to components on the A4 circuit card.
Refer to Figure 7-4 for the schematic diagram. The eight data lines of A9 are routed to 2-level trans-
lators (U3 and US) on the A4 circuit card. Six strobe signals (STB10 through STB15) are also routed
to A4 with strobes STB12 through STB15 connected to the input of level translator Ul6. .These
level translators provide a new voltage level to the incoming data for operation of circuits on the
Ad card. The strobe outputs from translator Ul6 are used to clock data latches U2, U4, Ul3, UlS
and U23, the digital-to-analog converter U21, and the crosspoint switch U25. The data bus output
from translators U3 and US is routed to these components and applied to the various A4 functions
as directed by the strobe signals. Data latch U2 is used to select the bandpass filters, but through
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BCD to 1 of 10 decoder Ul. This decoder has only one output high at a time as directed by the BCD
input. This allows selection of filter slots FL2 through FL7 in accordance with the three digit BCD on
the data line as clocked by strobe 12 on the clock input of U2, The Q4 output of U2 is routed directly
to the diede switch of FL1 which is used to select that filter slot at the appropriate program time.
Data through data latch U4 is used to control the RF switch that selects between BFO and the [F
signal for input to the limiting amplifier and FM detector and D flip-flop U9A. This flip-flop controls
the AGC dump line. Data latch U4 is also timed by strobe 12. Data through data latches U13 and
UlS control switches in the AGC circuits for various AGC modes. These latches are timed through
strobe 13. The output of data latch U23, timed by strobe 15, controls the detector select switch
UI9A, an audio filter level control switch U19B and an AF meter audio select switch U19C. All

eight data lines are connected to the digital-to-analog converter for digital control of its analog output.
This unit is timed through strobe 14 and is used to provide analog-to-digital conversion of the DIV
AGC line and audio line by peak detector UZ2A using a successive approximation technique. The
digital information gathered by the microprocessor is used for front panel metering. Five data lines
are routed to crosspoint switch U25 which is timed by strobe 515, The audio function of the cross-
point switch along with other A4 functions controlled through A9 are described under the A4 cireuit
card in Paragraph 4.3.4.

e. Circuit Card AS Functions. Two data latches on the AS circuit card are used to
control AGC circuit functions on this circuit card. The two latches U7 and U8 have AS reference
designators and are shown on the AS schematic diagram in Figure 7-5. The 8-line data bus from
translators (described in Paragraph d) on'the A4 circuit card are routed to the data latches with strobe
10 timing both latches through transistor Q6, also located on AS. The data output from the latches
15 used to control the AGC crcuits described under the A5 circuit card in Paragraph 4.3.5.

f. Out of Lock (OOL) Functions. Three out of lock circuits, that monitor the condi-
tion of the phase lock loops of the three oscillators, drive OOL indicators on the A9 circuit card and
supply their output data to the microprocessor. This data is routed through circuits on the A9 card
that drive a fault indicator on the front panel and also a fault indicating circuit that provides a TTL
leve] related to the FAULT condition to connector J3 on the rear panel via A4 circuit card. The
three OOL circuit outputs from the three oscillator phase lock loops are connected to the S inputs
of dual D flip-flops U45 and US4, These flip-flops are clocked from address multiplexer U29. With
the data and reset inputs tied to ground (low) and the S inputs low (phase lock loop in lock) the Q
outputs of the flip-flops will be low. If an S input goes high (out of lock) its Q output will go high
causing a low through its respective inverter Ud4 A, U44B or US3A. This in turn will enable the ap-
plicable LED indicator D51, DS2 or DS3. These LED indicators are located on the A9 circuit card
for accurate determination of the OOL circuit. The Q outputs of the flip-flops are also connected to
the inputs of buffer U43 which is also timed by multiplexer U29. The buffer, in program sequence,
outputs the status of the OOL circuits on the data bus which is then routed to the microprocessor. The
processed FAULT data is routed through binary counter US1 and decoders U63 and U4, The Q5
(FAULT) output of decoder U63 is routed through inverter US2B to the rear panel while the Q35
(FAULT) output of U64 drives the front panel fault indicator through inverter U5S2A.

g AF/RF Meter Comparator Functions. The main RF, ISB RF; and AF comparator
circuits along with an ISB fitted circuit from the A4 circuit card are connected to four inputs of non-
inverting buffer U42A. The inputs are strapped to +5 volts through 22K chm resistors in resistor
array U41. When the optional A5 circuit card is installed, input 1 is strapped low through-a ground-
ing circuit on that card. The three comparator input (12, [3 and [4) levels depend on the comparator
outputs. Buffer U42 is timed from multiplexer U29 and in program sequence transfers the compara-
tor data as used by ASAZ in a successive approximation technique to generate a bar graph for front
panel display to data lines FPO, FP1 and FP2 and the ISB fitted status to data line FP4.
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h. Power Supply Distribution. The A9 circuit card provides a distribution path for
dc power, generated from the A1Q power supply module directly to circuit cards Ad, AGAZ, AT
and A8. This dc power through A9 is further distributed through the A4 circuit card to the optional
AS circuit card and through AS6A2 circuit card to optional ASA| circuit card. The +15 volts de is
also routed to the front panel for operation of the LCD back lighting. The distribution of this de
power is as shown below. i

From AlQ . Output To _
DC To AST4 A4 from A9J5 ABAL from A9W1 A7 from A9JS - AS from A9JT.
Pawer Pin Number Pin Numbers Pin Mumbers Pin Mumbers Pin Numbers
+5Volts 3,4, 7and 8 1 23 and 24 20 26
+5 Volts 9and 10 15and 16 ISand 16
(unregulated)
+5 Vol 13, 15, 19, Zand 4 19 and 20 17 and 18 24
21 and 22
+ 15 Volts Sand & 8
{unregulated)
=15 Valts 18 and 20 B 21 and 22 14 an
+20 Valts | and 2

4.3.8.1 Microcomputer Board AGA2

A functional description of the microcomputer board A6A?2 is given in Paragraph 4.2.4 with
a functional block diagram shown in Figure 4 20.

As shown on the electrical schematic diagram, Figure 7-8, the microcomputer board AGA 2
makes use of a type 3850 CPU (U1). The 3850 CPU is from the Fairchild F8 microcomputer com-
ponent family. A dertailed description of the microcomputer family operation, including timing and
instruction set, is given in the F8 Users Guide. This guide is available from the Fairchild Camera and
Instrument Corporation, Mountain View, California.

The CPU (U1) controls receiver operation by reading the operating program and routing
data and control signals throughout the receiver based on the procedures and algorithms of this
program. The CPU 8-bit data word bi-directional ports (DBO-DB7) connect to an 8-line data bus.
This bus is common to-major receiver control circuitry (directly or through buffers) and is the pri-
mary means of communication between the CPU and other parts of the receiver. The CPU clock is
provided by the 2.0 MHz crystal Y1 which is connected across pins 38 and 39 of the CPU. The &.
and Write pulse outputs {shown in Figure 4-19) are clock outputs which provide timing drive for all
microcomputer circuitry. The ROMC-0-4 outputs from the CPU connect to other circuits in the re-
ceiver and identify operations which these circuits must perform during any instruction cycle. Inter-
rupt requests are received through the [INT REQ port while the acknowledgement that the CPU will
respond to the interrupt requests is routed through the [ICB port. The Input/Output (1/O) ports
00-07 and 10-17 are ports through which the CPU communicates with logic external to the micro-
processor. Here, seven of these ports are used and are connected to the serial asynchronous interface
module A6A 1 (when it is installed in the receiver). :

Figure 4-20 is a functional block diagram of the CPU. The inputs and outputs, described
previously, are shown as well as the basic functions performed by the CPU. The CPU performs
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instructions which are obtained from the control program contained in the program memory
(EPROMSs, U5, U6 and Ul4). These instructions are routed to the instruction register of the CPU
and then carried out during instruction cycles. The control unit logic of the CPU sends out the
ROMC signals to other parts of the Receiver during each instruction cycle. These specify the func-
tions to be performed for each instruction. There are four or six clock periods (Figure 4-19) in an
instruction cycle (dependent upon the number of 8-bit instruction words required), which are
determined by the ROMC signals generated by the CPU. The CPU performs computations, when
required by the program, in its ALU (Arithmetic Logic Unit) making use of the accumulator, status
register and scratch pad memory registers. The ISAR (Information Storage Address Reglster'_l is the
address register for the m:rat:h pad memory.

The CPU receives ami follows the program (sequence of instructions) which is stored in
the erasable/programmable read only memory (EPROMs) contained in US, U6 and Ul4 (Figure 7-3).
These are type 2716 EPROMs. Each of these units contains 2K 8-bit wurd.s for a total of 6K 3-bit
words of programmable memory. The CPU also uses the temporary Random Access Memory
(RAMs) contained in U7 and U8. These are type 5101L RAMs and provide 256 8-bit words of
working memory (temporary data storage). U7 provides 4 bits of each 8-bit word and UB provides
the remaining 4 bits of each word.

The memories are addressed by the CPU through U2, the Static Memory Interface (SMI)
type 3853 (Figure 7-8). The CPU sends the ROMC-0-4, Write and & signals to the SMI. The SMI,
in timed sequence, recognizes the ROMC-0-4 code for a memory access operation, and addresses the
appropriate memory, program (EPROM) or working (RAM), over the address bus AG-A10. The
SMI (U2) address outputs All and Al2, through decoders U3A and U3B are also used in addressing
by enabling the appropriate memory chip US-US and Ul4. Directed by the ROMC-0-4 code and
write signals from the CPU, the SMI also directs reading or writing through its CPU READ and
/MEM W outputs. Thus, the memory units (when addressed and directed place data on the CPU
data bus or accept data from the CPU data bus (DBO-DB7). The EPROMSs place B-bit instruction
words on the bus and the RAMs supply data to or read data from the bus when a.d.dressed and
directed by the CPU under program control.

Figure 4-21 is a functional block diagram of the System Memory Interface (SMI). The
inputs and outputs, described previously, are shown. The SMI contains the program counter which
contains the program memory address (at which instructions are located) and the data counters
which contain the working memory (RAM) addresses. The program counter is either incremented
as each instruction in the program is executed or new addresses are inserted by the program or by
the interrupt address vector. The working memory addresses are generated by the program. The
SMI also contains a timer which is used to generate internal interrupts for initiating program sub-
routines at required times during the program cycle.

As described previously, the CPU (under program control) writes and reads data to and
from the front panel controls and displays and the receiver circuitry. This data consists of front
panel control settings, display readouts and receiver circuit control and status signals in the form
of &-bit digital words. The CPU data bus (D00-DO7) connects to these units via the tri-state bi-
directional switch U4 (Figure 7-8) and then through the bi-directional data bus (I0DO-I0D7). The
direction of data flow and timing of switch openings are controlled through pins | and 19 of U4,
Signals to these pins are generated by the strobe logic gates Ul0-Ul2 and the Q7 output from the
tri-state latched switch U1 3 at the appropriate times in the program. The strobe logic inputs con-
sist of the ROMC-0-4 and write signals. Thus, at appropniate program times, the CPU data bus con-
nects through U4 and through pins 1-8 of connector J2 to the front panel and receiver control
circuitry. Also, outputs /IO READ and fWSTB from pins 25 and 27 of J1 go te.the front panel
and receiver control circuitry to direct reading or writing data from or to the Bds at the appropriate
times in the program. The U13 latched outputs (I0CO-EQOCT) provide the programmed codes
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for the selection (or addressing) of the various elements in the front panel and receiver control cir-
cuitry (to accept or supply data from or to the common data bus) at appropriate times in the pro-
gram. These addresses (I0CO-EQCT) are latched into the U13 outputs from the CPU data bus
{DO0-DOT) at the proper times in the program through the Ul3 OE (output enable) and CP clock
inputs. The OE and CP inputs are generated by the ROMC-0-4 and write outputs from the CPU
through gates U10 and U12. The CPU also receives and sends data from and to the Serial Asyn-
chronous Interface modules (AGAL) via the data bus. This data consists of commands and re-

ceiver settings to the CPU and receiver status to the remote controller in the form of 8-bit digital
words. Connections between these units are made through connector J2. The data bus to the

Serial Asynchronous Interface module is labeled PBO-PB7. The microcomputer receives the inter- _
rupt request (/INT REQ) signal from the Seral Asynchronous Interface module. The CPU also sends
the WRITE, ¢ timing signal, strobe logic outputs /10 READ and /WSTB, the tr-state latched outputs
[0C0-10C7T, the ROMC-0-4 outputs, the CPU 00-07 and 10-17 outputs and the interrupt acknowledge
fICB signal. These signals are used to direct operations of the interface module and to synchronize
operations between the CPU and the remote controller, as will be described later.

The reset and memory retention system is composed of stages Q1 through Q7, the 2.0
volt internal power source BT1, R9, CR3 and C16, and the battery charging circuitry, CR6, R9.
At Power On, the +5 Volt unregulated line (from pins 15 and 16 of J1) switches Q1 and Q2, bringing
the [RESET line high. Also at Power On/RESET tums Q4 and Q5 on, C15 is charged, the gate of Q6
is taken negative and CE2 of the RAMs (U7 and UB) is asserted. This activates the RAMs in their
normal operating, higher power drain, mode. Also, the gate of Q7 goes negative taking the low off
the CFU RESET. The CPU now starts the initialization process. During the tumn on cycle the +12V
through R8 quickly turmns on Q3, charging C16, which supplies Vec to the RAMs. CR2 limits the
voltage to Voo while R11 limits the current. CR3 is h:u.:l: biased and the +5 volt supply through
CR6& and R9 charges the internal battery BT1.

The Schmidt trigger, Q1 and Q2, detects voltage variations in the +5 volt unregulated line.
The collector of Q2 will go to ground when the power supply +5 volt unregulated line decreases
{such as at power turn off or failure) past the trigger levels set by CRl and R2-R5-R6. When this
occurs, the /RESET line goes low. Also, the voltage at D of Q7 going low, instructs the CPU to
come to a stop at the end of the next execution cycle. At power down, Q3 will stop conducting.
Initially, the voltage across C16 still supplies sufficient VDD voltage to the RAMs for the CPU to
complete its cycle. When the voltage across C16 falls to approximately 2.4 volts the internal battery
BT1, through R9 and CR3 supplies the memory retention power to the RAMs. The voltage out at
D of Q6, now low, sets the RAMs at their lower power drain memory retention mode. The battery
leakage is greater than the retention memory current drawn by the RAMSs; therefore, several months
of memory retention is available,

The CPU may receive an interrupt request {/INT REQ) into its pin 23 from the SMI (inter-
nal interrupt) or from the Remote Controller Seral Asynchronous Interface (when used) through J2.
During an interrupt routine, the CPU will assert its [ICB output (from pin 22), thus not accepting any
further interrupts until it has completed the routine. When a Remote Controller Serial Asynchronous
Interface is not used, with no J2 connection and with LINK | installed (see Figure 7-8).the /ICB out-
put from the CPU connects directly to the /PRI IN input of the SMI. This prevents an internal inter-
rupt from being generated by the SMI until any previously accepted interrupt has been serviced by the
CPU. When a Remote Controller Serial Asynchronous Interface is used with the interface connected
to J2 and LINK | removed, the [ICB output goes directly to the Serial Asynchronous Interface cir-
cuitry. As will be described in more detail later, this prevents the interface from generating an external
interrupt until any previously accepted interrupt has been serviced by the CPU. In addition, the PRI
input (into pin 24 of J2) from the Serial Asynchronous Interface goes to the /PRI IN of the SMI. The
Serial Asynchronous Interface is waiting to request an interrupt. Thus, the SMI cannot generate an
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internal interrupt while either of these conditions exist. It will be noted that the DR and TBRE out-
puts from the UART (in the Serial Asynchronous Interface, see Figure 7-7) are sent out through
connector P1, pins 37 and 36, to the CPU IO terminals 11 and 10. These are used by the micro-
computer to determine whether the interrupt request was for a receive or transmit routine.

The error outputs from the UART; PE (parity emor), OE (overload error) and FE (framing
error) are sent to the CPU /O ports 14, 13 and 12 through connectors P1 pins 5, 43 and 42.

4382 Serial A.'l]"n-l:hrunnm Interface Mm:lu]: ABAL

A functional description of the Serial Asynchronous Interface Module is given in Paragraph
4.2 .4 in conjunction with the functional block diagrams, Figure 4-16 and 4-21,

Figure 7-7 is the electrical schematic diagram of the Serial Asynchronous [nterface Module
ABAl. This module interfaces an external remote controller (when used) through a serial data line
to the microcomputer through an 8-bit data bus. The Universal Asynchronous Receiver transmitter,
UART (U9), provides the interface between the serial data lines to and from the remote controller
and the microcomputer parallel data bus (PBO-PB7).

The UART contains a transmit and a receive station. A block diagram for each of these
sections is shown in Figures 422 and 4-23. The receive section converts the incoming serial stream
{from the remote controller into the pin 20 RR1 input) to 8-bit paralle]l words and places them on
the microcomputer bus through output pins 5 through 12. The transmit section, when directed by
the microcomputer (through pin 23, data strobe TBRL) takes the 8-bit parallel words from the
microcomputer data bus (through pins 26-33) and puts them in a serial format for serial transmission
to the remote controller (through pin 25). The serial format,Section II1, Paragraph 3.3.3.2, is an
1 1-bit word containing one start bit, the 7-bit ASCII Code data word, a parity bit followed by two
stop bits. Coding for the data word is described in Section III, Paragraph 3.3.3.2. The UART parallel
inputs and outputs are tied together and onto the common microcomputer data bus (Figure 7-7).
The UART receiver inputs and outputs are tri-tate, with only inputs or outputs activated at one time.

The UART is initialized by the /RESET line from the microcomputer, through pin 2 of
connected P1 and inverter USA, into its MR (pin 21) input. Transmit and receive clock signals,
TRC and RRC (pins 40 and 17), which determine the rate of data transfer, are supplied by the
programmable Baud Rate generator U4, This generator divides the frequency of crystal, Y1, down
to the programmed transmit and receive clock rates. Both the receive and transmit clock rates are
get at 16 times the baud rate. The frequency generated by U4 is obtained from the data bus; upon
initialization by the microcomputer program from information supplied by the configuration set on
the rear panel cover into its input RA-RD and TA-TD. This data is strobed into U4 by the strobing
signal from output VO (pin 14) of decoder U19. This decoder is driven by microcomputer address
and strobing signals 10C0-10C1, 10 READ and /WSTB. As indicated by Table III on the A6Al
schematic diagram, the baud rate is set by connecting the appropriate AGA1W1J1 external connector
terminals W, X, Y and Z to common. Terminals not connected to common will have +5V connected
through Ul. These terminals connect to inputs of tri-state buffer Ul2. The inputs are strobed onto
the data bus (to go to the baud generator inputs, at the appropriate times), by the strobe signal out
of X1 (pin 4) of decoder U19. The baud rate is s&t to match that of the Remote controller. Table 2-7
gives information for setting the baud rate.

Also strobed, upon initialization, from output Y1 of decoder U19 is the CRL (pin 34)
input to the UART. This loads the UART control register with the EPE, CLS1, CLS2, SBS and
Pl inputs at that time, This sets whether parity is used (P1) odd or even parity (EPE), number of
bits in a data word (CL1, CL2) and number of stop bits (SBS) used. As described previously, the
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word length is fixed at 8 and the number of stop bits is fixed at 2. Table [ on the schematic shows
that the parity (ON or OFF) and even or odd parity are set through terminals U and V of extermal
connector AGAIW1J1. These are also set by connecting the appropriate terminals to common
ground. The unconnected terminals will have +5V connected through Ul. These terminals also
connect to tri-state buffer U12 and are strobed on to the data bus (and to P1 and EPE) at the ap-
propriate time by the strobe signal out of X2 (pin 4) of decoder U19.

The receiver number for remote addressing is selected by connecting the appropriate ter-
minals K, L, M, N, P, R, 5, T of connector AGAIW1J1 (See Table [ on schematic) to common. This
setting through tri-state buffers Ull and Ul3B and Pull-up resistors U10 and Ul is strobed onto the
data bus, for readout by the microprocessor, by the strobe from X1 (pin 3) of decoder U19. '

Figure 4-23 is a block diagram of the receive station of the WART. When data is received
from the remote controller, it comes through the external connector AGALIW1J1 to Receiver U2.
Receiver U2 yields signals that are compatible to the Receiver circuits of the UART (U9) through
its ER1 input (pin 20). The UART receiver section converts the incoming serial data stream from
the remote controller to 8-bit parallel words and places them on the microcomputer bus (PBO
through PB7) through outputs RBR] through RERS. The serial format, as described previously,
iz an 11-bit word containing a start bit, a 7-bit ASCII code, a parity bit followed by two stop bits.
Instruction word codes are also described in Section III. When data is available from the remote
controller, an interrupt request is made by asserting the DR output, indicating data js available
to the microcomputer. The DR output will go through gate U8A, if not inhibited by computer
outputs 00 and 01 (microcomputer not accepting these interrupts), and then through gate USB, at
the correct time (ROMC inputs through Ul 7A, USC, Ul16B-D, and U17B) to drive flip-flop UlSA.
The outputs of this flip-flop drive one of the two inputs to each of gates U15B and U15C. The other
input to these gates is the inverted /ICB signal from the microcomputer. If the CPU is currently
blocking, thus ignoring interrupt requests, /ICB will be high. Under this condition U15B and C
gates are inhibited. When /ICB is not high (microcomputer accepting interrupts), gates Ul 5B and C
are enabled. The cutput from Ul5B, through switch U14B, sends the {INT REQ to the micro-
computer (through pin 27 of P1) to initiate an interrupt. The microprocessor will orderdy stop its
normal Receiver monitoring functions as directed by the control program (from EPROM) and start
the interrupt routing to accept data from the remote controller.

During the interrupt routine the microcomputer asserts its /ICB output, thus not ac-
cepting any further interrupts untl it has completed the routine. It will be noted that the DR out-
put from the UART are routed through connector Pl, pin 37 to the microprocessor /O terminal
11. This input enables the microcomputer to determine that the interrupt request was for a
receive routine.

Figure 4-22 is a block diagram of the transmit section of the UART. When the remote
controller has requested data (status) and the transmit buffers of the UART are empty, so that it
can accept data from the microcomputer for transmission to the remote controller, the TBRE out-
put is asserted. The TBRE signal will go through gate UBA, if it is not inhibited by microcomputer
outputs 00 and 01 {microcomputer not accepting interrupts), and then through gate USE, at the
correct time (ROMC inputs through Ul7A, UeC, Ul16B-D and U17B) to drive flip-flop Ul6A. The
outputs of these flip-flops drive one of the two inputs to each of gates Ul 5B and U15C. The other
input to these gates is the inverted [ICB signal from the microcomputer. When the CPU in the micro-
computer is busy and ignonng interrupt requests, [ICB will be high. Under this condition, U15B
and C gates are inhibited. When /ICB is not high these gates (U15B and C) are enabled and the
/PRI output from U15C is output through pin 24 of P1. The output from U1 5B, through switch
U14B, sends the /INT REQ to the microcomputer (through pin 27 of P1) to initiate an interrupt.
The microprocessor will orderly stop its present program and start the interrupt routine to send
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receiver status to the remote controller. During the transmit interrupt routine the microcomputer
asserts its [ICB output, and will not accept any further interrupts until it has sent the-status data

to the remote controller. The TBRE output from the UART is routed through connector P1 pin 36
to the microcomputer I/O terminal !0 to identify the interrupt as a transmit routine. The serial
output from the UART is output TRO (pin 25) and is routed through line driver U3 to the remote
controller through external connector AGAIW1J1.

Connections between the serial asynchronous interface miodule and the remote controller
may be selected to accommedate signals compatible with MIL-188C/RS-232C, RS-423 and RS5-422,
The selection is made by connecting the remote controller to the interface external connector |
AGAIW1I1 in accordance with Table II (shown on the schematic) and using the links (on the Serial
Asynchronous Interface module) in accordance with Table IV (shown on the schematic).

The interrupt circuitry on the A6A1 module not only generates the interrupt request,
but it also provides the microcomputer with the interrupt vector. This is the program memory
address at which the interrupt routine starts. A specific sequence of ROMC signals (put out when
the CPU expects the interrupt vector address) is detected by gates U15D, Ul5A and flip-flops
Ul6C, Ul6D and Ul6A. When these signals are received, gate Ul 5A enables switches U13A and
Ul4A to output the interrupt vector on the data bus to be read by the microprocessor.

4.3.9 Power Supply, A10

The receiver contains a power supply module that provides the power required for opera-
tion of the receiver. Refer to schematic diagram, Figure 7-12. The module operates from an ac line
input, steps down the voltage, rectifies the ac, filters and regulates the various divided voltages. The
unit contains a circuit card switch which provides for switching the transformer input for 100, 120,
220 or 240 volts =1 0% operation from the input power line. This line frequency can be between 43
and 420 Hz and is controlled through the POWER-ON toggle switch located on the front panel. The
input power is also fused through F1, located on the rear panel for easy access. The 100 or 120
volt input must be fused differently than the 220 or 240 volt input. The alternate fuse is contained
in a fuse holder located inside the power supply.

4391 DC Power Qutput

The secondary of transformer T1 contains three separate windings that provide the six
different de outputs for receiver operation. These six de outputs, along with their tolerances are
listed below:

+20 =] volt

+135 0.5 volt

415 wvolts unregulated (nominally +22 volts)
=15 0.5 volt

+5 +0.5 =0.2 volts

+5 volts unregulated (nominally +10 volts)

Conventional bridge rectifiers CR1, CR2 and CR3 provide ac to dec rectification while
capacitors C1, C4, C7 and C10 provide filtering and to smooth the pulsating dc. Capacitors C1
through C9 are connected adiacent to the three voltage regulators to suppress possible oscillations.
The rectified and filtered dc from one winding 12 to 13 of the transformer is coupled to dc regula-
tor AIOA2, which provides the regulated +20 volts to pins | and 14 of A10J3. Winding & to 8 pro-
vides the +15 volts unregulated to pins 3 and 16, the +15 volts regulated through regulator U2 to
pins 7, &, 10, 11 and 24 and the —15 volts regulated through regulator U3 to pins 22 and 23.
Winding 9 to 11 provides the +5 volts unregulated to pins 5 and 18and the +5 volts regulated
through regulator Ul topins 2,4, 15 and 17 of A10J3. The six dc outputs from A10J3 are
routed to vanous applications throughout the receiver circuitry.
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SECTION V
MAINTENANCE

5.1 GENERAL

: This section provides detailed procedures for conducting preventive maintenance, perform-
ance testing, fault isolation, and comrective maintenance on the RA6790/GM HF Receiver. The '
maintenance areas covered by these procedures include: inspection for damage and -wear, cleaning
and lubrication, performance tests, operational checkout and fault isolation, board level fault iso-
lation, and receiver assembly and disassembly. Performance tests and Built-In Test Equipment (BITE)
checkout procedures are presented in sufficient detail to allow fault isolation to the individual
module/printed circuit board level. Routine application of preventive maintenance and performance
test procedures will provide extended Receiver life, early indications of potential operating problems,
and optimum Receiver performance. A recommended Preventive Maintenance Schedule is shown in

Table 5-1.
TABLE 5-1. PREVENTIVE MAINTENANCE SCHEDULE
Procedure Interval Comments
Inspection for Damage 60 days Interval variable depending on operating
or Wear snvironment.
Cleaning 30 days Interval variable depending on equipment use,
Lubrication Mone
Performance Tests 180 days Interval variable depending on location/appli-
cation requirements,

5.2 PREVENTIVE MAINTENANCE

The following paragraphs detail the preventive maintenance procedures to be used when
servicing the RAGT90/GM HF Receiver. -

5.2.1 Inspection for Damage or Wear
Many potential or existing faults can be detected by making a visual inspection of the
unit. For this reason, a complete visual inspection should be made on a routine basis and whenever

the Receiver is inoperative. At a minimum, the following items should be visually inspected.

1. Inspect the equipment covers and front panel for condition of finish and panel
marking. ;

(B

Inspect for dents, punctures, or warped areas.

Inspect quarter-turn fasteners and receptacles.

Bow

Inspect the external surfaces for loose or missing screws or washers.

5. Inspect the receptacles for condition of pins, contacts, and mounting. .

a1
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6. Inspect the internal components for signs of deterioration, discoloration, or charring.
Check for melted insulation and damaged, cracked, or broken components.

7. Inspect the printed circuit boards for damaged tracks, loose connections, corrosion,
or other signs of deterioration.

8. Inspect the PC connectors, interface connectors, and chassis wiring for excessive wear,
looseness, misalignment, corrosion, or other signs of deterioration.

522  Cleaning and Lubrication
' Cleaning

Cleaning should be performed to remove accumulated dust, grease, and other contamination.
and to ensure trouble-free operation.

CAUTION

Avoid the use of chemical :I-e'aning agents containing benzene,
toluene, zvlene, acetone, or similar solvents. These chemicals
may damage the plastics used in this Receiver.

1. Exterior — Dust the cabinet off with a soft cloth. Dust the front panel controls with a
small-bristled paint brush. Dirt clinging to the cabinet may be removed with a clean,
lint-free cloth dampened with a mild detergent and water solution. Avoid using abrasive
cleaners. They will scratch the front panel.

2. Interior — Dust in the interior of the unit should be removed before it builds up enough
to cause arcing and short circuits during periods of high humidity. - Dust is best removed
by dry, low-pressure air. * Dirt clinging to surfaces may be removed with a soft-bristled
paint brush or a clean, lint-free cloth dampened with a mild detergent and water solu-
tion. Use a cotton-tipped applicator for cleaning in narrow spaces and on the circult
boards.

3. Switch Contacts — When maintenance is necessary due to accumulated dirt and dust
on the contacts, observe the following precautions: Clean the switch contacts with
_ isopropyl alcohol or a mild detergent solution. Avoid cleaning solutions containing
benzene. acetone, or similar solvents. ;
Lubrication

Lubrication is unnecessary in the Receiver. If the main tuning shaft appears to be bmdmg
durning rotation in either direction. perform the following:

I. Disconnect réeceiver power source.
=. Loosen and remove the tuning knob.
3. Loosen the six (6) quarter-tum fasteners and remove the receiver top and bottom covers.

4, Remove the receiver front panel as directed in Paragraph 5.7, Assembly and Disassembly.
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5. Loosen both tuning-shaft retainer nuts (one located behind tuning knob, the other
located behind tuning-shaft encoding wheel).

6. Retighten tuning-shaft retainer nuts finger tight only.

'‘CAUTION

Overtightening tuning-shaft retainer nuts may cause damage to
tuning assembly and the A9 module.

7. Reinstall tuning knob and Aywheel and retighten screws.

8. Check for smooth, free operation of tuning knob.

9. Reinstall the receiver front panel as directed in Paragraph 5.7, Receiver Assembly and

Disassembly.

10, Reinstall receiver top and bottom covers and retighten six (&) quartér-turn fasténers.

1. Reconnect power source.

53 MAINTENANCE SUPPORT EQUIPMENT

Certain procedures involved with both performance testing and board-level fault isolation
may require the use of external test equipment to supplement BITE. Table 5-2 lists suggested test
equipment by type and required operational characteristics. Mot all test equipment listed is required
for any one procedure. Equipment required for a particular test is specified in the procedure for '

that test.
TABLE 5-2. MAINTENANCE SUPPORT EQUIPMENT
Recommended Instru-
Instrument Specifications ment or Equivalent
Digital Multimeter Range: O to 150 Vac and dc Fluke 8000A-01

Oscilloscope, Dual Trace

Oscilloscope, Probe

RF Valtmeter

Distortion Analyzer

Oto 1A acand de
Display: 3% digits
Accuracy: =L.5. digit

Sensitivity: § mV/div.
Frequency: dc to 2 MHz

Range: 300 mV to 3 Yrms

Frequency: 100 kHz to 70 MHz

Input Impedance: > | M ohm with 50 ohm
adapter

Distortior Levels: 0.1 o 100%
Frequency: 5 Hz to 600 kHz

Voltage Range: 300 uV o 300 Vrms
Voltage Accuracy: =£2% up to 300 kH:z

Tektronix 4658

Tektronix P&105SX10
Beonton 92-B

Hewlett-Packard 331 A
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TABLE 5-2. MAINTENANCE SUPPORT EQUIPMENT (Cont.)

Recommended Instru-

Instrument Specifications ment or Equivalent
Digital Frequency Frequency Range: 0 to 50 MHz Hewlett-Packard 53404
Counter Sensitivity: 0.1 Vrms, 0.3V pulse @ 8 ns

i, p.w.

Impedance: 1 M ohm
"Accuracy: 1 partin 106 =1 count

Signal Generator Frequency Range: 500 kHz to 100 MHz Hewlett-Packard 86408
Accuracy: =£0.5% of dial setting )
Stability: < 10 parts in 106
Output Level Range: —140 dBm to =10 dBm
Modulation: AM -0t 100%
FM +150 kHz @ 30 MHz
Output Impedance: 50 ohms

RF Probe - Boonton 91-12F

50 ohm Adapter - Boonton 91-8B

Step Attenuator - Kay Electric 432-D
Headphone Set 600 ohm Racal/ Amplivox V31B
Audio Junction Box - Racal AQ8047

W-12 Cable Assembly - Racal CO8556-2
Adapter BNC Female to SMB Male -

RF Test Cables, BNC Male, both ends, 5° length, quantity 4 -

Standard .

54 - RA6790/GM OPERATIONAL CHECKOUT AND FAI..TL'I; ISOLATION PROCEDURE

Operational checkout of the RA6T90/GM HF Receiver must be approached using a symptom/
diagnostic analysis to augment the results of BITE test procedures. Since BITE is not a panacea for all
electromechanical problems, a degree of interpretation is necessary by maintenance personnel. The
scope of the analysis must include the conditions that preceeded the use of BITE in addition to those
during and following its use. Interpretation of the results will, with a probability of greater than 90%,
verify the operational readiness status of the Receiver or solate a receiver fault to a specific board.
Both verification and fault isolation depend upon careful observation of all symptoms starting with
the initial step of energizing the Receiver. Further, for fault isolation, certain assumptions must be
made in order to facilitate an intelligent assessment. These assumptions are: (1) the previous con-
figuration of the Receiver is correct, Le., flter complement installed correctly, system interfaces
properly connected: (2) the Receiver was properly installed in an operational position (station);

{3} the Beceiver was functioning correctly prior to the occurance of the fault: and (4) all connections,
connectors, cables and components had been checked for correct placement, continuity and tightness,

54
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The following procedures detail verification and fault isolation.

5.4.1 Initial Check

1. Verify that the PC wafer in A10 J1 on receiver rear panel matches available line
voltage. :

2. Energize Receiver by turning POWER ON switch to “ON™ position.

3. Observe edge lighting and Liquid Crystal Displays (LCDs). If edge lighting is present
. and LCD displays contain data, there is a reasonable confidence factor (80%%) that
the Power Supply (A10) is working properly. Proceed to step 4.

IF: a. Edge lighting is not present, the +15 volts from the A 10 is malfunctioning.
Check this voltage through to Al10 and correct the malfunction.

b. Edge lighting is present, frequency display contains mostly zeroes, and
no mode indication is present, either the wafer does not match available
line voltage, or the A6A2 Microcomputer Assembly is faulty and should
be replaced.

4. Depress the LOCAL/REMOTE pushbutton switch on the front panel. The LCD
display should indicate a change in receiver control from no display to REMOTE or
vice versa. Repeated pressing of the LOCAL/REMOTE pushbutton switch should
alternate the display between no display and REMOTE indications.

IF: a. The Receiver indicates that it is in the REMOTE mode, and depressing the
LOCAL/REMOTE pushbutton does not change the display, either the
ABA2 Microcomputer Assembly or the A9 Front Panel Assembly is faulty
and must be replaced.

b. The receiver display does not indicate that it is in REMOTE, further isola-
tion is possible. Depress the METER RF/AF pushbutton switch. The
meter display should change correspondingly. If it does change, the
REMOTE/LOCAL pushbutton switch is probably bad and the A9 Front
Panel Assembly should be replaced. If the meter display does not change,
initialize the Receiver by depressing the LOCK and AM pushbuttons
simultaneously and allow the Receiver to initialize (approximately one
minute). Once again attempt to change from LOCAL to REMOTE and
back: and from RF to AF meter indications. [f the display still will not
change, the fault is probably on the A6A2 Microcomputer Assembly which
should be replaced.

MNOTE

Once steps 1 through 4 have been successfully ac-
complished, it can be assumed with 60% confidence
that both the A6A2 Microcomputer and the A9
Front Panel Assemblies are functional. To increase
the confidence factor, perform step 5.

5. Ensure that the Receiver is under LOCAL control (indicated by absence of REMOTE
in LCD display). Depress the ENTER pushbutton switch momentarily, followed by
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numerals 12345678, These numerals should appear as 12.345678 on the frequency
LCD. If this display is correct, then a confidence factor of 99% can be assumed
regarding the total reliability of the AGA2 Assembly and a confidence factor of 60%
for the A9 Assembly. ;

6. Ensure that the Receiver is under LOCAL control. If MAN is not displaved in LCD.
momentarily depress the MAN pushbutton on the front panel to achieve Manual IF
gain control. Once MAN is visible on the LCD, ensure that SHORT, MED, or LONG
are not present in the display. If any of these three indications are present, momentaril;
depress the corresponding SHORT, MED, or LONG pushbu m:m on the front panel
to remaove the indication from the display.

When set up correctly, only the MAN display should be preseént in the LCD. Alo. ensure
that the meter indication is set for RF level. Once this condition has been attained, slowly rotate
the [F GAIN potentiometer on the front panel from the full clockwize to full counter-clockwise
positions and back again while observing the RF level meter display in the LCD. The RF level display
should range from zero (no indication) to full scale and back again to zero. If this range-is not at-
- tainable, then either the A4 Main IF Assembly (60% probability) or the A9 Front Panel Assembiy
{40% probability) is at fault and should be replaced. '

NOTE

Failure to attain the desired range definitely indicates that
proceeding with the BITE checks is useless until the problem is
corrected. On the other hand, full range indication demonstrates
that the A4 Main IF measurement system used by BITE is
functional and BITE checks will yield useful results.

Since steps | through 6 are i:rcrequisir:.tn successful BITE testing, BITE may now be effectivelv
applied.

542 BITE Check

. Ensure that the initial Check Procedures (Paragraph 5.4.1) have been successfuily
accomplished.

2. Momentarily depress the LOCK and AM pushbuttons on the front panel. The

Receiver will enter its BITE check mode as indicated by (1) the appearance of
- REMOTE in the LCD display; (2) the rapidly changing frequencies, modes, and -

LCD displays on the front panel, and (3) the presence of rapidly changing AF
tones and sounds (if AF is being monitored). BITE performs checkout procedures
on the following assemblies:
A2 — First Mixer
A3 — Second Mixer
A4 — Main IF/AF
A3 (if installed) — ISB
ABAD (memory portion) — Microcomputer
AT — First and Third LO Synthesizers
AE — Second LO Synthesizer
[F Bandwidth Filters

NOTE

By observing the frequency display LCD, it is possible to isolate a
fault to the board level by noting BITE error code(s) which appear
in that display.

5-6

n
This manual was downloaded from BAMA's + Reworked by
144 boatanchor site http://bama.sbc.edu _ PAOPGA




. I an error code does appear in the frequency LCD (this will consist of a two-digit

number) refer to Table 5-3, BITE Error Code Identification. If more than one board
is identified as a suspected fault, depress and release the LOCK and CW pushbuttons
simultaneously and observe the display. A subsequent number will appear which,
when considered along with the number which first appeared should identify the
faulty board.

. Replace the faulty board and repeat steps | through 3 until no further faults are in-

dicated by BITE. (This will be indicated by the exit from REMOTE .and the retumn
of the REL‘!EI"-"EI.‘ to its pre-BITE stamus.)

Successful cumplﬂlnn of Paragraphs 5.4.1 and 5.4.2 verify the uptmtlunal readiness
status of all boards except:

Al Low Pass Filter

A6A] Remote Interface

Audio portions of A4 Main [F/AF and A5 ISB (if installed)

TABLE 5-3. BITE ERROR CODE IDENTIFICATION

Displayed Probable

Error Description Fault

01 First Local Oscillator synthesizer not locked after 100 milli- AT -
second delay from 500 kHz step change.

02 Second Local Oscillator (reference) synthesizer not locked. AS

03 First Local Oscillator synthesizer does not break lock to enter A7
fast sampling mode on 500 kHz step change.

04 Third Local Oscillator synthesizer not locked after 100 milli- AS
second delay from 500 kHz step change.

03 Third Local Oscillator synthesizer not locked after 100 milli- AB, AT
second delay from 500 kHz and 500 Hz step change, respec-
tively. 03 and 05 indicates A7 fault; 04 & 05 by itself
indicates A8 fault.

06 Filter slot one contains a symmetrical filter, but there isfare Wrong or bad
S5B filter(s) also in the system. filter.

o7 Filter slot one contains an upper sideband filter. ISB operation, Wrong or bad
if installed, will be impaired. filter.

08 Mo USB filter has been found in the sﬁfsti*m. and filter slot one Wrong or bad
does not contain a symmetrical filter. filter.

(1) Too many symmetrical filters installed in the system. Check filters

installed.
10 Mot used.
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TABLE 5-3. BITE ERROR CODE IDENTIFICATION {Cont.)

Displayed Probable
Errar Description Fault
11 Mo LSB filter has been found in the system and filter siot one Wrong or bad
does not contain a4 symmetrical filter. filter.
12 No symmetrical filters have been found in the system. Wrong or bad
' filter. ,
13 Filter slot one does not contain a lower sideband filter, but ISB Wrong or bad
is installed. If ISB is installed and no 13 error, AS is functional.
14 Ramdom access memory test failure: Data written 1o memory ABAZ
different from data read back.
15 Either no filters are installed in the system, or the synthesizer A2
signal strength is out of range prescribed for BITE.
NOTE
If no 15 error, A2, A3, and A4 are fully
functional.
16 Filter slot one contains no filter. Wrong or bad
filter.
17 Two or more LSB filters have been found in the system. Wrong or bad
filters.
18 Two or more USB filters have been found in the system. Wrong or bad
filters.
19 Although 2 lower sideband filter has been found in this system, | Wrong or bad
| itis not installed in filter slot one. [SB operation, if installed,
will be impaired.
-0 Nort used.
2 Filter in flter slot one is skewed from the [F center frequency. | *Wrong or bad
filter.
i Filter in filter slot two is skewed from the IF center frequency. | *Wrong or bad
. filter.
23 Filver in fdter slot three is skewed from the IF center frequency| *Wrong or bad
filter.
24 Filter in filter slot four is skewed from the [F center frequency.| *Wrong or bad
filter.
25 Filter in filter slot five is skewed from the IF center frequency. | *"Wrong or bad
filter.
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TABLE 5-3. BITE ERROR CODE IDENTIFICATION (Cont.)

Displayed Probable
Ermror Description Fault
26 Filter in filter slot six is skewed from the [F center frequency. *Wrong or bad
filter.
27 Filter in filter slot seven is skewed from the IF center frequency. | *Wrong or bad
filter. '
28 Not used.
29 Mot used.
30 Mot used.
NOTE
31 through 37; 80% probability of bad filter.
30% probability A4 board.
3l BITE frequency sweep underflowed while attempting to measure| Bad filter, Ad

bandwidth of filter installed in filter slot one.

32 BITE frequency sweep underflowed while attempting to measure| Bad filter, Ad
bandwidth of filter installed in filter slot two.

33 BITE frequency sweep underflowed while attempting to measure| Bad filter, A4
bandwidth of filter in flter slot three.

34 BITE frequency sweep underflowed while attempting to measure| Bad filter, A4
bandwidth of filter installed in filter slot four.

35 BITE frequency sweep underflowed while attempting to measure| Bad filter, A4
bandwidth of filter installed in filter slot five.

36 BITE frequency sweep underflowed while attempting to measure| Bad filter, A4
bandwidth of filter installed in filter slot six.

37 BITE frequency sweep underflowed while attempting to measure| Bad filter, A4
bandwidth of filter installed in filter slot seven.

*Synthesizers off frequency or wrong or bad flters.

543 Al Low Pass Filter Check
. Connect a suitable antenna to the RF IN jack, J1 on the receiver rear panel.

2. Tune the Receiver to a known local AM broadcast station.
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3. Verify reception of the signal by connecting a suitable speaker or headphones. If the
station is not heard (confirm that the station is on the air), observe the RF |evel
meter on the Mode LCD. If the signal strength meter (RF level) has no level indi-
cation, the Al Low Pass Filter Module is defective and should be replaced.

544 A4 Main [F/AF (AF Section) Check

If the RF level meter indicates a signal is present as specified in Paragraph 5.4.3, adjust the
* front panel MAIN LINE LEVEL potentiometer (screwdriver - set) to determine if the signal can be
nh:mrad at Line 1 out (J3). If the signal cannot be found the A4 Mam IF/AF board (AF portion)
is faulty and the A4 must be replaced.

54.5 AS {AF Section) Check (if installed)

. Tune to a known local AM station. Depress the ISB pushbutton and listen for the presence
of the signal. If the signal cannot be heard, adjust the ISB LINE LEVEL potentiometer (screwdriver
adjust) on the front panel to determine if the signal can be heard or observed at Line | or Line 2
out (J3). If not found, the A5 ISB (AF portion) is faulty and AS must be replaced.

5.4.6 ABAl Remote Serial Asynchronous Interface Check(if installed)
. Ensure that all previous paragraphs have been successfully accomplished.

2. Connect a suitably wired remote terminal to the Recsiver via connector AGAIWI1T1
on the rear panel.

3. Enter $99GCR on the terminal ke:.rblmrd and observe the results on the remate
display. If data is displayed, A6A] is functional. If data is not displayed, ASAI
is faulty and must be replaced.

NOTE

99 represents the receiver number. If the receiver number
is different, enter the desired number instead of 99.

This completes the Operational Checkout and Fault Isolation Procedures for the RASTO0/GM
Receiver.

5.5 RA6T20/GM PERFORMANCE TESTS

RAST20/GM performance tests can be most effectively carried out if the technician gains
some degree of familiarization with the operating instructions and circuit descriptions provided in
Sections lII and IV, réespectively. Parts lists and component location diagrarrs are located in Section VI

These performance test procedures may be used for initial inspection, periodic checks and
to confirm performance specifications after repairs have been made. These tests determine Synthe-
sizer performance, Audio Power and Distortion, Gain Modes, and Final IF Frequency. The tests
should be conducted only by skilled technicians using the equipment listed in Table 5-2.

All tests should be conducted using Figure 3-1 as a standard test set-up. Equipment should
be allowed a warm-up period of at least 30 minutes prior to conducting the test. If the Receiver
does not satisfactorily pass a test, refer to Paragraph 5.6, Board Level Fault Isolation.
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REMOTE CONTROL LUMIT i  OECILLOSCOPE
|
! |
' |
| N ol FREQUENCY
f COUNTER
| |
+ aF Line |
ABATWIN OUTPUT
DISTORTION
atneraTon out[ est
ENERA RE IN
RAGTH0/GM " 56011 3901
J2REF |OUTPUT
A0 INAQLT Ll
o RF
MILLIVOLTMETER
| -+
|
|
120 V NOM 1 MHz
AL REF

Figure 5-1, Standard Test Equipment Configuration
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5.5.1 Frequency Tuning

1.

i

Connect the Receiver and test equipment as shown in Figure 5-1.

Set the Receiver as follows:
a. Frequency As required in Table 54

b. Mode CwW

c. BFO 1000 Hz
d.' CAGC Short

B,

Bandwidth § kHz (or closest bandwidth available)

-Set the signal generator as follows:
a. Frequency As required in Table 54
b. Level —4£0 dBm, unmodulated

Set the Receiver and generator to the frequencies listed in Table 3-3. Ensure that the

output frequency indicated by the counter remains within the limits 1 kHz =10 Hz
at each setting. :

TABLE 5<4. TUNED FREQUENCIES

Receiver/Generator

Tuned Frequency AF Qutput
00.500000 MHz 1000 =10 Hz
01.000000 1000 +10 Hz
11.111111 1000 =10 Hz
22222222 1000 £10 Hz
23.333333 1000 =10 Hz
24 dddd44 . 1000 =10 Hz
25.555553 1000 =10 Hz
26.666666 1000 =10 Hz
27.7717TTT7 1000 =10 Hz
28.888888 : 1000 =10 Hz
20.999999 1000 +10 Hz

5.5.2 Frequency Display

L.

-

Set up the equipment as in Figure 5-1.

Set the signal generator as follows:
a. Frequency 1.5 MHz

b. Mode CW

¢. Lewel " =100 dBm

Tune the Receiver to 1.5 MHz using manual gain mode, 3.24 kHz BW;CW at —-1.3

. kHz BFO offset.

Ensure that frequency readout display is clearly visible from a distance of 3 feet.
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5.
5.

Ensure that is is possible to tune another frequency in the same frequency band.

Select tuning LOCK and ensure that frequency is not changed by further rotation
of tuning knob.

5.5.3 Frequency Stability

1,
2:

Connect the frequency counter to the cutput of REF IN/OUT J2.

Ensure that the output frequency is | MHz =1 Hz.

554  Frequency Calibration Resolution

Connect the frequency counter to internal standard (ASTP10),

Ensure that the internal standard is 5§ MHz =1 Hz.

5.5.5 RF Gain Control

1.
2

Set up the equipment as in Figure 5-1.

Set the Receiver controls as follows:

a. Power ON

b. Gain Mode Manual
e, Detestion Maode W ’
d. BW 3.24 kHz

Set the signal generator for an output of 1.5 MHz at —100 dBm, CW.  Connect the
signal generator to RF IN connector J1 on rear panel,

Using the remote controller, adjust the manual gain control on the Receiver fully
clockwise and adjust the line level control for | mW output on distortion analyzer.

Adjust the manual gain control on the remote control device one step down and
check whether or not the AF output falls by 3 £1.5 dB.

Increase signal generator level to 1 mW and repeat step 5 until manual gain is at
minimum. -

Restore the 1| mW reference at the minimum manual gain and note the signal
generator level. This should be greater than —10 dBm.

5.5.6 Final IF Frequency

Set up the equipment as shown in Figure 5-1.

2. Set the Receiver controls as follows:
a. Power oM
b, Gain Mode AGC-SHORT
c. BW 3.2 kHz
d. Receiver Tuned 1.5 MHz
Frequency
e. Detection Mode Cw
5-13
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Note the IF output level indicated on the RF voltmeter.

. Set the signal generator for an output of 1.5 MHz, CW at a level of —100 dBm.

Remove the 50 ohm load from the [F output and uhunr: that the indicated output
voltage increases by 6 dB =1 dB.

Connect the frequency counter to IF output Jack 12 and measure the IF frequency.
This should be 455.000 kHz.

5.5.7 Fixed and Variable BFO Operation

|_.I-

I Y

Set the receiver controls as follows:

Power

Gain Maode
Detection Mode
BW

BFO

= B

ON
N/A
cwW
N/A

ON (word BFO displayed in Mode LCD)

Disconnect the A4 module by removing WI10P1.

Connect the frequency counter to A4J6 to monitor the BFO frequency.

Using the receiver front panel controls, select each BFO indication listed in BFO
Indicator column of Table 5-5 and verify the frequencies listed in BFO Frequency

Column are obtained.

Select USB and LSB modes and observe the BFO frequency is 435,000 kHz.
(SSB/ISB receivers fitted with 08409 and 08410 option filters only.) :

Disconnect frequency counter and reconnect W10P1 to A4 module.

TABLE 5-5. BFO Test Values

BFO Indicator BFO Frequency
0.00 kHz 455.000 kHz
+1.11 453.890
2.12 452.780
3.33 451.670
4.44 450.560
3.33 449.450
6.66 448,340
7.88 447.120
7.99 447.010
=1.11 456.110
=222 457.220
=3.33 458.330
—4.44 459.440
-5.55 460.550
=56.66 461.660
-1.77 462.770
—7.88 452.880
~7.99 462.990
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558 Audio Output Power
1. Set up test equipment as shown in Figure 3-1.

2. Set receiver controls as follows:

a. Power ON

b. Gain Mode AGC-SHORT

c. BW 3,24 kH=z

d. Detection Mode cw

e, Receiver Tuned 1.5 MH=z
Frequency

3. Set the signal generator for an output of 1.5 MHz at =97 dBm, CW.

4, Tune the signal generator (or receiver) to produce an AF output of 1.8 kHz £50 Hz
as indicated on the Frequency Counter.

5. Set the AF output level to | milliwatt using the LINE LEVEL control on the receiver
front panel and phone output.

6. Select receiver bandwidth of 6.8 kHz and AM detector mode. Amplitude modulate the
input signal 30% at 1 kHz.

7. Observe that the AF output level is within 5 dB of the reference &t in step 5 for both
line output and phone output.

8. Slowly rotate the AF gain control through the control range. Observe that the phone
output level vartes smoothly over the full control range.

5.59 Audio Distortion
1. Set up the equipment as shown in Figure 5-1.

2. Set receiver controls as follows:

a. Power ON

b. Gain Mode Manual Gain

¢. Detection Mode Ccw

d. BW 3.24 kHz

e. BFO —1.00 kHz

f. Receiver Tuned 1.5 MHz
Frequency

3. Set the signal generator for an output of 1.5 MHz at =47 dBm, CW.

4. Adjust manual gain control for | mW output. Measure distortion. Distortion should be
less than 2%.

3. Connect phone output from receiver front panel to distortion analyzer and adjust phone
output for 10 mW. Measure distertion. Distortion should be less than 3%.

5.5.10 Operation After Restoration of Power

1. Carefully note the receiver tuned frequency, BW and other displayed functions on re-
ceiver front panel and de-=nergize the Receiver,

2. After % hour energize the Receiver and ensure that the Receiver returns to the display
noted in step 1. 515
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5.6 BOARD LEVEL FAULT ISOLATION

Figure 5-2 shows signal flow between individual circuit cards, and the jacks and/or test
points for measuring signal values. This information, along with the BITE check detailed in Para-
graph 5.4.2 and the Performance Tests detailed in Paragraph 5.5 should be used in isolating mal-
functions to the board level. Receiver settings, signal generator settings, and connector pin location
diagrams are shown as part of Figure 5-2. The following procedures should be used to perform signal
level tests: :

1. Set signal generator outputs as specified in Figure 5-2.

2. Set receiver front panel controls as specified in Figure 5-2.

3. Measure values indicated at each jack or test point using appropriate test equipment.
4. Tolerances are: +3 dBm;=0.5 volts.

Once a fault has been isolated, the faulty circuit card should be replaced in accordance with
the Receiver Assembly and Disassembly procedures detailed in Paragraph 5.7; and receiver proper
operation verified. Venfication is accomplished by performing BITE check (Paragraph 5.4.2) and Per-
formance Tests (Paragraph 5.5).

5.7 RECEIVER ASSEMBLY AND DIEiﬁSSEMB LY PROCEDURES

The following paragraphs outline the procedures for removal and installation of the individual
circuit card assemblies used in the RAG790/GM HF Receiver. A complete list of these assemblies is
contained in SECTION VI, Replacement Parts List, of this instruction manual.

5.7.1 Preliminary Procedure

Prior to removing or installing any assembly it is necessary to disconnect the Receiver from
its power source. [tis also necessary to remove the Receiver from the system (except to replace the
fuise ).

NOTE

Ensure that all system cables are disconnected from the Receiver prior to re-
moving the Receiver from its mounts. Place the Receiver on a suitable work
space large enough to allow for positioning the Receiver either horizontally or
vertically as required for removal of the desired board. The only tools required
for LRU removal or installation are a flat-blade screwdriver and a screw starter.
Adequate light should be available for ease in reading intemnal cable, jack, and
connector numbers, and for aligning LRU mounting holes with corresponding
mounting fixtures on the recejver chassis.

CAUTION
Do not expose the Receiver to direct ultraviolet light while per-
forming the following steps. Such exposure may cause erasure
of data stored in the EPROMS.
5.7.2 Top and Bottom Covers

If boards A2, A3, AT, or A8 are to be removed or installed, only the receiver’s bottom cover
must be removed for access. [f boards A4, AS, AGAl ASA2 or AlD are to be removed or installed,
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only the receivers top cover must be removed for access. If boards Al or A9 are to be removed or
installed, both the receiver’s bottom and top covers must be removed for access. The procedure for
removing either cover is as follows:
1. Position the Receiver horizontally so that the cover to be removed is up.
2. Loosen (counterclockwise) the six (6) % turn fasteners located on the cover.
3. Carefully lift the cover by its edges and remove it from the Receiver.
Instaflation of either cover is as follows:
1. Position the cover on the Receiver so that the six (6) % turn fasteners on the cover align
with their mounting holes on the Receiver, and so that the front edge of the cover is
inserted into the slot on the rear of the front panel.

2. Apply a small amount of hand pressure to the cover to engage the fastener with its
mount., ’

3. Tighten (clockwise) the six (6) fasteners 14 tumn.
5.7.3 Al Module Removal
1. Perform the Preliminary Procedure as directed in Paragraph 5.7.1.

b
g

Remove both the receiver top and bottom covers as directed in Paragraph 5.7.2.
3. Disconnect SMB connector A1W2P1 from J5 on the receiver frame.

4, Disconnect BNC connector AIW1J1 from J1 (the RF IN jack) on the rear panel.
5. Stand the Receiver on its side.

6. Working from the bottom of the Receiver, loosen and remove the two screws and hard-
ware from the ends of the Al module,

CAUTION .
Do not allow the Al module to drop when the screws are removed.

Failure to do so may cause damage to the Al module or to the
Receiver.
7. Carefully lift out the Al module from the top of the Receiver.
5.7.4 Al Module Installation
Installation is the reverse of removal with the following notes:

l. The end of the Al module marked “IN", when positioned correctly, is mounted on the
mount nearest 52 (EXT-INT REF switch). '

fd

When installing the mounting screw at the “IN™ end, ensure that the ground lug on the
AIWLII cable is placed inside the Al module between the Al cover and the threaded
mount, and that the mounting screw goes through the lug.

517
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575 A2 Module Removal
1. Perform the Preliminary Procedure as directed in Paragraph 5.7.1.
Remove the receiver bottom cover as directed in Paragraph 5.7.2.

Remove the six (6) screws and hardware which holds down the A2 module cover.

SRR

Remove the A2 module cover.

5. Disconnect eight-pin connector W21P1 from A2J2.

6. Disconnect SMB connector W2P1 from A2J1.

7. Disconnect SMB connector W1P1 from J5 on the receiver frame.

8. Disconnect SMB connector A3WIP1 from A2J3.

9. Loosen and remove the six (6)screws and hardware which hold down the A2 module.

10. Lift out the A2 module tipping it slightly to avoid bumping the module against J5 and
the four (4) feed-through capacitors located on the side of the receiver frame.

CAUTION

Bumping J5 or the capacitors may cause damage to the A2
module printed circuit track or components.

5.7.6 A2 Module Installation
Installation of the A2 module is the reverse of removal with the following notes:

1. Ensure cable W2P1 is located near the notch in the receiver frame when installing the
module.

2. Ensure that the cable connected to W2P1 (coming from the A7 module area) is routed
through the notch on the edge of the receiver frame. Failure to do 5o may result in dam-
age to the cable.

5.1.3 A3 Module Removal

==

Perform the Preliminary Procedure as directed in Paragraph 5.7.1.

L

Remove the receiver bottom cover as directed in Paragraph 5.7.2.

3. Using the pull-tab on the A3 module cover, carefully remove the A3 cover.

4. Disconnect eight-pin connector W22P1 from A3J1.

5. Disconnect SMB connector A3W2PI1 from J6 on the receiver frame.

6. Disconnect SMB connector W4P1 from A3J2.

7. Loosen and remove the six (6) screws and hardware which hold down the A2 module

COVEr.
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8. Remove the A2 module cover.
9. Disconnect SMB connector AIWIP1 from A2J3 on the A2 module.
10. Loosen and remove the six (&) screws and hardware which hold down the A3 module.

11. Lift out the A3 module tipping it slightly to avoid bumping the module against J2
and the five (5) feed-through capacitors located on the side of the receiver frame.

CAUTION

Bumping J6 or the capacitors may cause damage to the A3 module
printed circuit track or components.

5.7.8 A3 Module Installation
Installation of the A3 module is the reverse of removal with the following note:

NOTE

Ensure cable A3WI1P1 is located near the notch in the receiver frame when
installing th-e_ moadule.

CAUTION
Ensure cable A3WIP1 is routed through the notch in the frame

prior to installation of both the A2 and A3 module covers. Failure
to do so may result in damage to the cable.
5.7.9 A4 Module Removal
|. Perform the Preliminary Procedures as directed in Paragraph 5.7.1.
2. Remove the receiver top cover as directed in Paragraph 5.7.2.

3. Remowve the Bandwidth Filter cover and Bandwidth fiters as directed in
Paragraph 5.7.25.1.

4, _ Disconnect SMB connector WIP2 from A4J1.

5. Disconnect SMB connector W1 1P1 from :&4!3.

6. Disconnect SMB connector W12P1 from A4J4.

7. Disz.unn ect SMB connector WEP2 from A4J5.

8. Disconnect SMB connector WI0P1 from A4JS.

9. Disconnect ribbon connector ASW 1Pl from A4J8.
10. Disconnect ribbon connector WI16P1 from A4J7.
1l. Disconnect ribbon connector W15P1 from A4J2,

12, Loosen and remove the twelve (12) screws and hardware which hold dewn the
Ad module,
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5.7.10

5.7.11

5.7.12

5.7.13

NOTE

The two (1) screws which hold down transformer T1 to the Ad
module do not need to be removed to remove the module nor
does the screw through U27. Eight (8) hold down screws are
located around the A4 module edges, and the two (2) additional
screws are located in the middle area of the module.

13. Lift out the As$ module.

A4 Module Instailation

Installation of the A4 module is the reverse of removal with the following note:

NOTE

When positioning the A4 module for installation, the Bandwidth Filter
slots (labelled FL1-FL7 on the A4 module) are located toward the side
of the Receiver nearest the Al0Q (Power Supply) module.

CAUTION

Ensure that all cables and connectors are clear of the A4 module during
installation. Failure to do so may result in having to remove the module
again to properly position the cables. '

AS Module Removal

1.
2

7.

Perform the Preliminary Procedure as directed in Paragraph 5.7.1.
Remove the receiver top cover as ﬁirect&d in Paragraph 5.7.2.

Disconnect ribbon connector ASWI1P1 from A4J8.

NOTE

The connector disconnects from the A4 module, not the AS
module, and the ribbon cable is part of the A5 module,

Disconnect SMB connector W10P2 from AS]3.

. Disconnect SMB connector W1 1P2 from AS5JTI.

Loosen and remove the four (4) mounting screws and hardware from the four comers
of the AS module.

Lift out the A5 module.

A5 Module Installation

Imstallation of the A5 module is the reverse of remowval.

A6 Module Removal

Perform the Preliminary Procedures as directed in Paragraph 5.7.1.

5-21

n

Reworked by This manual was downloaded from BAMA's
PAGPGA boatanchor site http://bama.sbc.edu

159



L

Remove the receiver top cover as directed in Paragraph 5.7.2.
3. Disconnect ribbon connector A9WI1P2 from AGJ1.

4. From outside the rear panel, loosen and remove the two (2) screws and hardware that
hold AGAIWU1 to the rear panel.

5. Loosen and remove the six (6) screws and hardware that hold the upper edge of the A6
module to the side of the Receiver.

NOTE

On some Receivers, the second screw from the rear of the Receiver

should be removed last. Behind this screw, between the A6A] module

and the receiver frame, is a nylon washer (insulator) that must not be
__lost. [nspect this screw prior to removal to determine if the Receiver -
" has a washer at this location.

CAUTION
If the Receiver has a nylon washer, failure to reinstall it may cause

damage to the AGAl module.
6. Carefully lift out the A6 module.

NOTE

The A6 module is composed of two separate printed circuit boards,

A6Al and A6AZ, joined in the middle by A6P1 which is a fifty (50)
pin connector. [If it is desired to separate the two boards, grasp one

board in each hand and carefully pull them straight apart.

CAUTION
Failure to exercise care may result in damage to the connector.

CAUTION

After removing the A6A2 module, do not place it on a conductive
surface as this may cause damage to the battery on the ASA2 module.

5.7.14  Abf Module Installation

Installation of the A6 module is the reverse of removal with the following notes:

CAUTION

When joining A6A] and A6A2 together, ensure that the Pl con-
nector holes and pins are correctly aligned with each other prior
to applying pressure. Failure to do so may result in damage to
the connector.

I. When installing the A6 module into the Receiver, ensure that ASAIW1J1 is located in

the cutout on the rear panel, and the bottom edge of the module is in the nylon
track on the receiver frame.
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5.7.15

3.7.16

2,

For ease of installation, install the second screw from the rear panel with its nylon
washer if installed (between the ASA] module and the mounting post) first.

CAUTION

Failure to install the nylon washer (insulator) may cause eln:mca!
damage to the A6 module.

A7 Module Removal

.+ 1

2.

9.

Perform the Preliminary Procedure as directed in Paragraph 5.7.1.
Remove the receiver bottom cover as directed in Paragraph 5.7.2.

Loosen and remove the single screw and hardware that holds down the A7 module
COVET.

Using the pull-tab on the A7 module cover, remove the A7 medule caver.
Disconnect ribbon connector W13P1 from A7J1.

Disconnect SMB connector W3P1 from ATI2

Disconnect SMB connector W2P2 from ATJ4,

Loosen and remove the eleven {11) screws and hardware, and the nylon mounting
post (from which the A7 module cover screw was removed in Step 3 above) which
holds down the AT module.

NOTE

The screw through A7U39 is not 2 module holddown screw. The
screw through regulator ATO is & module holddown screw. When
removing the screw through ATQ4, take care not to lose the mica
insulator which fits between AT04 and the AT module.

CAUTION

Do not overtighten the screw through A7Q4 voltage regulator.
Overtightening the screw may cause failure of the regulator.

Lift out the AT module.

AT Module Installation

Installation of the A7 module is the reverse of removal with the following notes:

-

When positioning the A7 module for installation, ensure that ribbon connectar AT51

is located next to the cutout in the receiver frame.

When installing the screw through A704, ensure that the mica insulator is present
between A70Q4 and the AT module, and is centered on the mounting hole.
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CAUTION
Failure to insulate the screw through ATQ4 from ATQ4%

metal pack with the mica insulator may cause electrical
damage to the A7 module.
5.7.17 A8 Module Removal
1. Perform the Preliminary Procedure as directed in Paragraph 5.7.1.
Remove the receiver bottom cover as directed in Paragraph 5.'.".-2:

Using the pull-tab on the A8 module cover, remove the AB mudr.il: COVET.

2w

Disconnect ribbon connector W14P1 from AZJS.

. 5. Disconnect SMB connector WP from ARJL.

th

Disconnect SMB connector W6P1 from ASJ4.

7. Disconnect SMB connector W3P2 from ABJZ.

8. Disconnect SMB connector W4P2 from A8J3.

9. Remove the eight (3) screws and hardware which hold down the A8 module.
10. Lift out the A8 module.

5.7.18 A8 Module Installation

Installation of the A8 module is the reverse of removal with the following note:

NOTE

When positioning the A8 module for installation, ensure that

ribbon connector jack 15 is located next to the cutout in the
receiver frame. -

CAUTION

Before installing the A8 module cover, ensure that all cables
entering the A8 area are routed through their cutouts in the
receiver frame. Failure to do so may result in damage to the
cables.

5.7.19 A9 Module Removal

1. Perform the Preliminary Procedure as directed in Paragraph 5.7.1.
2. Remove both the receiver top and bottom covers as directed in Paragraph 5.7.2.
3. Disconnect ribbon connector ASWIP2 from A&JL.

NOTE

The disconnection is made at the A6 module and the dbbon cable
is part of the A9 module,
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10.

Disconnect ribbon connector W13P2 from A916.
Disconnect ribbon connector W135P2 from A9]5.
Disconnect ribbon connector W19F1 from A9J4,
Disconnect ribbon connector W14P2 from A9J7.

Disengage the two friction locks on connector W20P1 and unplug the connector from
Al10J2 on the A10 module. i

Stand the Receiver vtrtimlly'un its rear panel. Loosen and remove the four (4) screws
and hardware on the outside of the front panel which hold the front panel to the
receiver frame.

Using the handles on the front panel, lift the front panel (A9 module) off the Re-
ceiver being careful not to snag connector W20P1 or its cable on the Bandwidth Filter
cover. Snagging W20P1 may result in damage to the connector, the cable, or the
POWER ON/OFF switch. If further disassembly is required, proceed to step 11.

Loosen and remove the single screw and hardware which holds down the tuning shaft
encoding wheel.

Carefully remove the encoding wheel.

CAUTION

Do not pry on the encoding wheel, as the hidden side of the
encoding wheel is part of the manual tuning encoder. Damage
to the encoding wheel may impair manual tuning.

Rest the front panel on the front panel handles.

Remove first the lockwasher and then the flatwasher that fit between the encoding
wheel and the tuning shaft.

Using fingers, loosen and remove the tuning shaft assembly retaining nut, lockwasher,
flat washer, and nylon washer (insulator).

Loosen and remove the ten (10) screws and hardware which hold the ,d;.g module to
mounting posts on the front panel.

. While gently lifting the A9 module, carefully work the keypad ribbon leads out of

connectors A9J2 and A9J3.

NOTE

Connectors A9J2 and A9J3 are soldered to the A9 module,
The keypad ribbon leads have no connectors fastened to them.
To separate the ribbon leads from the connectors, use fingers
to carefully pull the nbbon leads straight out.

. Carefully fold the A9 module down away from the rbbon leads to expose the wires

leading to the front panel controls.
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CAUTION

Be careful when folding back the A9 module not to pull out any
wires which lead to the controls. Also be careful not to damage
the Liquid Crystal Display (LCD) units, or the Fault Indicator
Light Emitting Diode (LED).
19. Disconnect three pin connector W1P1 fmm A9]8 on the A9 module. Refer to Figure 3-3.

20. Working from the top of the A9 module, unsolder the two leads on the A9 module which
are connected to the front panel PHONES jack.

?1. Unsolder the leads on the A9 module which are :uﬁ:ted to the IF Gain Control and to
the AF Gain Control.

5.7.20 A9 Module Installation
Installation of the A9 module is the reverse of removal with the following notes:

1. Connect leads from front panel controls as shown in diagram in step 19 of A9 module
remaoval.

13

Ensure ribbon leads from keypads are firmly seated in connectors A9J2 and A9J3 before
installing holddown screws and hardware.

3. Tighten tuning shaft assembly retaining nut only finger tight.

CAUTION

Ensure that the nylon washer is in place betwesn the A9 module
and the tuning shaft assembly retaining nut. Absence of this
washer (insulator) may cause electrical damage to the A9 module.

CAUTION
Do not overtighten the tuning shaft assembly. Use finger pressure
only. Overtightening may cause damage to A9 module, and will
cause abnormal tightness of the manual tuning shaft.
5.7.21 A10 Module Removal

. Perform the Preliminary Procedure as directed in Paragraph 5.7.1.

| BN ]

Remove the receiver top cover as directed in Paragraph 5.7.2.

3. Loosen (counterclockwise) the four (4) % turn fasteners on the A10 mﬂﬁulc COover.
4. Lift out the Al0 module cover.

5. Remowve the Bandwidth Filter cover as directed in Paragraph 5.7.25.1.

6. Disengage the locking clips (2 each) on connectors A10J2 and A10J3 located on the
outside of the AIQ module.

7. Carefully unplug the connectors from A10J2 and A10J3.
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8. Loosen and remove the five (5) screws and hardware (located on the outside of the rear
panel) which hold the back panel of the A10 module to the rear panel of the Receiver.
Loosen the four captive screws at the base of the A10 module.

9. Grasping the sides of the A10 module, slide the module away from the rear panel while
lifting the end of the A10 module nearest the Bandwidth Filters and lift out the A10
module.

NOTE

Take care not to crush the A10J2 or A10J3 connectors, the cooling
fins on A10U1 or A10U2, or to snag the WP2 wire which connects
to A4J1.

5.7.22  Al10 Module Installation
Installation of the A10 module is the reverse of removal with the following cautions:

CAUTION

Move ribbon connectors W19P3 and W20P1 out of the way when
installing the A10 module. Failure to do so may result in damage
to the A4 module or the cooling fins on the rear of the A10 module.

CAUTION

When installing the A10 module cover, ensure that the lower edge of
the cover clears the nylon cable clamp on the small ribbon cable
joining W19P3. Failure to do so may cause damage to the cable,
cable clamp, or AI'0 module cover.

5.7.23  Edgelight Assembly Removal and Installation
5.7.23.1 Edgelight Removal

1. Perform steps 1 through 19 of the A9 module Removal Procedure in Paragraph 5.7.19.

2. Using a2 nut driver, loosen and remove the three (3) nuts which hold the edgelight board
to the front panel.

3. Carefully lift the edgelight assembly off of the front panel being careful to clear the
three (3) mounting posts along the upper edge of the assembly.

5.7.23.1 Edgelight Installation
Installation of the Edgelight assembly is the reverse of remowal.

CAUTION

Be careful when installing the edgelight assembly not to bump
the edgelights. Bumping them may cause damage to the lights
or printed circuit track on the edgelight assembly.
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5.7.24 Keypad Removal and Installation

§5.7.24.1 Keypad Removal

1.
2.

3.

4,

5.

Perform steps 1 through 19 of the A9 Module Removal procedure in Paragraph 5.7.19.
Perform the Edgelight Removal procedure in Paragraph 5.7.23.1.

Remove the five (5) nuts which hold the plastic keypad pmte cmre cover to the front
panr.[

Lift out the keypad protective cover.

Grasp the ribbon lead near the keypad and lift out the keypad.

5.7.24.2 - Keypad Installation

Installation of the keypads is the reverse of removal.

5,?.25. IF Bandwidth Filter Removal and Installation

5.7.25.1 Bandwidth Filter Removal (Optional Plug-In Crystal Filters Only)

1.
2.
3.

Perform the Preliminary Procedure as directed in Paragraph 5.7.1.
Remove the receiver top cover a3 directed in Paragraph 5.7.2.

Loosen the two (2) captive screws in the Bandwidth Filter C:m:r {nearest the recejver
frame) which hold the cover to the A4 rmodule,

Loosen and remove the one (1) non-captive screw in the Bandwidth Filter Cover (on
the side opposite the two captive screws). Be careful not to lose the lockwasher and
flatwasher which fit between the Bandwidth Filter cover and the A4 module.

Lift off the Bandwidth Filter cover.

Grasp the filter to be removed between thumb and forefinger. With a gentle side-to-side
rocking motion, carefully work the filter out of its slot in the A4 module.

Repeat step 6 for each filter to be removed making note of which filter is installed in
gach slot.

5.7.25.2 Bandwidth Filter Installation (Optional Plug-In Crystal Filters Only)

Installation of the Bandwidth Filters is the reverse of removal with the following note:

NOTE

If the Receiver is to be operated with the ISB option, both upper and
lower sideband filters must be installed in the Receiver. Additionally.
the lower sideband filter must be installed in the FL1 position. If the
Receiver is not to be operated with the [SB option, either a lower side-
band filter or symmetrical sideband filter may be installed in the FLI
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position. If a lower sideband filter is installed, the companion
upper sideband filtér must also be installed in one of the re-
maining filter positions. If a symmetrical 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 second local oscillators.

The remaining 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 established and used for all Receivers at a particular site. A typical format would be to insert the
USB filter (if used) in position FL2 and insert filters with increasing bandwidths in filter positions
3 through 7.

QOnce the filter complement and arrangement has been determined, the fu]invdm procedure
should be used to insert the filters into the Receiver:

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.

2. Carefully push down on the filter to insert the pins into the sockets. Relatively light
pressure 15 required to insert the pins into the sockets. I 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 Ad
board.

5. Replace the BF shield over the filters and secure the shield in place by tightening the
thres screws. -

5.8 OPERATIONAL FAULT SYMPTOM CHART
Table 5-6 contains typical operational fault symptoms and their most probable causes. The

table should be used as a guideline only, and should be supplemented with the BITE check detailed in
Paragraph 5.4.2 and the Performance Tests detailed in Paragraph 5.5.
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TABLE 5-6. OPERATIONALLY BASED FAULT SYMPTOM CHART

BOARD/MODULE PROBABLY FAULT

FAULT Al A2 A3 A4 A5 A6 AGAl AT A8 A9 AlD COMMENTS
SYMPTOMS Check Module Board According to Number Order & NOTES
Unable to energize 1 |Check Power Supply
Receiver
MODE LCDs blank 2 PC wafer in wrong |
mostly zeros in position, E
Frequency LCD~ AGAZ
Unable to estab- | 2 ABAZ A9
lish LOCAL operat-
ing condition
FAULT LED 1 ]2 Synthesizer failure,
lluminared AT, A8, 52 switch in
WTOng position

BITE error code See BITE emor
display code chart
Unable to exit 2 1 A%, ABAZ
LOCK Mode
No manual tuning 1 AD
Mo meter level 2 1 Ad Al
indication in
AF or BF
o audio autpur I A4
~o audio output 1 AS
ISB only
Unable to adjust | Ad
Line Leve] Out
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TABLE 5-6. OPERATIONALLY BASED FAULT SYMPTOM CHART (Cont.)

BOARD/MODULE PROBABLE FAULT

FAULT A2 A3 Ad A5 A5 A-EM AT AB A9 AlO COMMENMNTS
SYMPTOMS Check Module Board According to MNumber Order & NOTES
No Remote Data 1 ABAL
entry/retumn
No tone from BFO 1 A8 - Confirm CW
in CW mode signal present and
not in BFO CENTER
Displayed [F band- 2 Check filters, A4
width does not
match any in-
stalled filter
Unable to enter 3 2 Confirm Receiver not
frequency from in Remote
receiver front )
panel
IF output at J2 3 2 1 AB AT, A4
not at 455 kHz
Unable to initialize 2 1 Confirm Beceiver not
BITE routine in Remote
Receiver does not l Check Battery
retain frequency
data after Power
Intermupt
5-33/5-34
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SECTION VI
REPLACEMENT
PARTS LIST

6.1 INTRODUCTION

This section contains a complete listing of all replaceable parts contained in the RASTI0/CGM
receiver. The parts list tables are arranged in sequence by unit designation. - A

Since electromechanical equipment undergoes pericdic changes over time, due to factors
such as operational time, environmental conditions, etc., degradation of individual subassemblies and
parts cccur. Replacement Parts Lists act as reference guides for users and must be consulted to iden-
tify and locate parts. To be able to identify and locate parts the user must be familiar with the unit
designation method, reference designator prefixes, illustrations and schematics. The unit designation
is a method of assigning reference designations (electrical symbol numbers to identify assemblies or
modules, subassemblies or submodules), This method is composad of assigning a class lerter such as
R for resistor or C for capacitor followed by an identifying number -1, -2, -3, 4, ete.

This partial reference designation must be further identified by including 2 reference designa-
tor prefix, such as A1 A6, which classes the item by assembly (Al) and subassembly (A6). The compos-
ite alphanumeric code then becomes the complete reference designation. For example A4C1 would be
identified as the first (1) capacitor (C) of the fourth (4) astembly (A).

A detail part of subassembly AlA6 such as a resistor or capacitor would be numbered R1 or
C1, resulting in a full reference designation number of A1ASC].

If components on an assembly, module or subassembly need to be replaced, the following
parts list information will provide the user with the proper ordering informaticn. Pictures of assemblies
and subassemblies along with component location diagrams are shown for ease of physically locating
the desired components.

-1
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Figure 6-1. RAGTI0/CGH Receiver, Top View
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Figure 6-2. RA6790/GM Recelver, Bottom View
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Figure 6=3. Location of Modules, Top View
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Figure 6=4. Location of Modules, Bottom Viev

6=5

This manual was downloaded from BAMA's
176 boatanchor site http://bama.sbc.edu

2

:'J'J | Reworked by
&h—ht:‘ PAGPGA



TABLE &§-1. PARTS LIST, RAGTO0,/0M RECPIVER OOMDOMEMTS
Refarencs Description RACAL Manufacturer/ |
Designaticn Mumber MIL Part No.
Al RF Low Pass Filter Module Assembly 08385
(see Table 6-2 for further breakdown)
A2 First Mixer Circuit Card Assesbly 09635
{sea Table 6-4 for further breakdown)
A3 Second Mixer Clrcult Card Assembly gal9l
; (see Table &§-5 for further breakdown)
R4 Main IF/AF Cireuit Card Assasbly OB4ES
[aas Table &=& for further breakdown
AS (optional)| ISE Circuit Card Assesbly 08390-=2
[{ase Table &=7 for further breskdeown)
-1 Microccmputer Assembly 08397-2
(see Table 6-8 for further breakdown)
A7 First LO Synthesizer Circuit Card Assembly 09134
{s&e Table &6=11 for further breakdown)
A8 Second LO/BFO Synthesizer Circuit 09632
Card Assesbly
{see Table 6-12 for further breakdown)
- Front Fanel Assexbly 08335
A9 Receiver Control Assembly (p/o Front 08388
Fanel Assembly) '
(see Table 6-13 for furthar breakdown)
Alnd Power Supply Module Assambly g83gg
(aes Table &=15 for Ffurther breakdown)
C1-C% Capacitor, Peed-thru, .00l uF, +20% 26406 BEFP-1BBGPLO2M
Ccl0 Capacitor, Ceramic, .0l uF, 50 WVDC +20% 21733 320C103ML01C)
[(Ecia)
Fe i | Connector, W=-BNC, Bulkhead EF In 60063
Pr Connector, BHC, Bulkhead IF Out G0046
(Part of Cable WiZ2)
J3 Connector, 25-Pin, D Subminiature El248
'AF Cut, (Part of Cable WLE)
J4 Connector,; Phone Jack 61502 Ja=034
J5, J6 Connector, SHMB-SMB, Bulkhead 60057
J7 Connector, BHC, Bulkhead Reference In,/Out 0046
(Fart of Cable W7)
Ll Inductor, 1000 ul, +5% 43038 MEIQ530-15
Rl Fotentiometer, IF Gain, 50K ohms OBEL2
R2 Potentiometer, AF Gain, 25K oh=s 08551
51 Switch, Toggle, DPDT, Miniature, Power ON 52424
. (Part of Cable-W20)
52 Switch, Slide, DPDT, Reference, In/Out 52425
53 Switch, 16 Pushbutton, Freguency Kevboard Co9078-
54 Switch, 16 Pushbutton, Mode Reyboard 084968=2
WL Cable, RF Coax 08555=1
Wa Cable, RF Coax 08555-2
Wi Cable, RF Coax 08555=3
Wi Cable, RF Coax DB555—4
W5 Hot umed 4
WE Cable, RF Coax 0E555=5
w7 Cable, BRF Coax, Ref In/Tut DE556=1
WB; WH Hot used I
Change 2 G=f5
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TABLE 6=1. PARTS LIST, BRAG790/GM RECEIVER COMPONENTS (Cont)
Reference Description RACAL Manufacturer/
Designation Number MIL Part No.
W10 Cable, RF Coax 08555=6
Wll Cable, RF Coax 08555=7
Wl2 Cable, RF Coax, Main IF Out 08556=2
Wil Cabla, Contral 0B378
W14 Cable, Contral 08558
-'W1E Cable, Control 08563
W16 Cabla, AF output 08568
W17 Hot Used :
Wis Cable, Power Input 57035
W13 Cable, DC Power 08569
W20 Cable, AC Line Switching 08570
Wil Cable, DC Sopply, A2 08561
w22 Cable, DC Supply, A3 08560
- Filter, Mech, Symmetrical, 0.3 kEz 07883-1
= Pilter, Mech, Symmetrical, 1.0 kBz 07883-2
- Pilear, Mech, Symmetrieal, 3.2 kHz 07883-3
- FPileer, Mech, Symmetrical, 6.0 kHz 07883=-4
= Filter, Mech, USB, 450 Hz o 3000 Hz 07883=-5
= Filter, Mech, LSB, 450 Hz to 3000 Hz 07883-6
AdC] ,AdC2 Capacitor, Mica, 270 F, +2% 22103
adCd Capacitor; Mica, 270 pP; +2% 22118
A4C4 Capacitor, Mica, 110 pF, +2% 22138
A4C35 Capacitor, Mica, 380 pP, +2% 22173
A4CE A4CL2 Capacitor, Mica, 750 pP, +2% 22172
R4CT, RACB Capacitor, Mica, 240 pP, +2% 22170
R4CH Capacitor, Mieca, 150 pP, +2% 22101
A4C10 Capacitor, Mica, 82 pF, +I% 22108
A4CLL Capacitor, Mica, 330 pI', +2% 22117
A4CLOD capacitor, optional dependimg upon
A4Cl1l0 FLY filter selection; not uvsed when
link installed
Diffuser, Light 059500
* LCD/LED Board Assembly A0%9 501
See Table 6-14 for further breakdown
6=7/6~8 Change 2
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Figure 6-5. Low Pass Filter Assembly, Al
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TABLE 6&=1.

PARTS LIST, RF LOW PASS FILTER MODULE ASSEMBLY, Al

(aee Tablae &=3 for Further breaakdowm)

Referance Description ' RACAL Manufacturer/
Jesignation Number MIL Part No.
AlAl RF Low Pass Filter Circuit Card Assesmbly 0B4T S

6=11
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TARLE 6=3.

PARTS

LIST, RF LOW PASS FILIER CIRCUIT CARD ASSEMBLY, AlAl

Description '

Reference RACAL Manufacturer/
Designation Number MIL Part Mo.
cl, C5 Capacitor, Mica, 110 pF, 500 WVDC, +2% 22139 CHROS5F111GODR
c2 Capacitor, 10 pF, 500 WVDC, +5% 22161 Q4R 05C LO0DODE
c3 Capacitor, Mica, 150 pf, 500 WVDC, +2% 22101 CMROS5F 135 1GODR
C4 Capacitor, Mica,. 75 pF, 500 WVDC, +5X 22020 CMROS5ET SOGODR
s Capacitor, Mica, 91 pF, 500 WVDC, +2% 22123 CQROSFILOGODE
c7 Capacitor, Mica, 120 pF, 500 WVDC, +22 22113 CROSF121GODR
c3 Capacitor, Mica, 43 pF, 500 WVDC, +2I 22137 CMROS5E43I0GODR
cs Capacitor, Mica, B2 pF, 500 WvDC, #2% 22108 QMROSES20GODR
Ll Coil, BF Variable QB&TT=1

L2 Coil, RF Variable 08477-2

L3 Coil, BF Variable 0B&TT=3

L& Coil, BF Variable 0847T=4

Wl Cable Assesbly 08480

w2 Cable Assesbly 0847 3=4
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TABLE 6=4. PARTS LIST, FIRST MIXER CIRCUIT CARD ASSEMBLY, A2

Reference Description RACAL | Manufacturer/
Designation Number | MIL Part No.

Az First Mixer, Circuit Card Assembly 09635 ’
€1, 3 Capacitor, Mica, 82 pF, 500 WVDC, +2% 22108 CMROSES20GOCR

ez, 7 Capacitor, Mica, 150 pF, 500 WVDC, +2% 22101 CMROSP151GODR

c4 Capacitor, Mica, 18 pF, 500 WVDC, +2% 22129 CMOSCD180GODR _
€5 - Capacitor, Mica, 270 pF, 500 WVDC,+2% 22103 CMROSF271GODR -
~CE Capacitor, Mica, 10 pF, 500 WVDC, +i pF 22161 CMROSC100GODR :
c8 Capacitor, Mica, 30 pF, 500 WVDC, +2% 22160 CMRO SE3I00GODR I
= Capacitor, Mica, 240 pF, +2% 22170

cl0, €13, Capacitor, Ceramic, 0.02 uP, 50 WVDC, +20% | 21733 ° C320C103HLOLCL

cl4, c21, -

€22, C29, .

C34, C16,

€37, €9,

c42

CLL, C15, Capacitor, Ceramic, 0.1 uF, 50 WVDC, +20% 21732 M535014/01-1552
Cl8, C28,

cé3

CLZ, C45 Capacitor, Mot Used

Cl6, Cl9, Capaciter, Ceramie, 0.001 uF, 18 WUDC, +20% | 21756 CY15C102M

cio, ciz, {Cantralab)

£33, C35,

£40, C45

€17, c20 Capacitor, Ceramic, 1 uF, 500 WVDC, #20% 21748 M539014,02-1419
CZ3, CI5 Capacitor, Mica, 100 pF, 500 WVDC, +2% 22109 CHMOSEDLOLIO3

Cz4 Capacitor, Mica, 91 pF, 500 WVDC, +2% 22123 CMROSFI10GODR

C26 Capacitor, Mica, 43 pF, 500 WVDC, +2% 22137 CMROSE430G0DR

c27 Capacitor, Mica, 68 oF, 500 WVDC, +2% 22107 CMROSEGB0GODR

cil Capacitor, Mica, 33 pF, 500 WVDC, +2% 22106 CHMROSE3I0GO0DR

€ig, C4l Capacitor, Tantalum, 15 uF, 20 WVDC, +20% 25062-156| TIEZBLSER1020A8

{(Union Carbide) :

. Cad Capacitor, Mica, 27 pF, 500 WVDC, +2% 22119 CMROSE2TO0GODR ]
Cal, CR2 Diode, Silicon 35514 1H916B

CR3 Diode, Pin (Motorola) 35557 E58379

FLL Pilter, 40.455 MHz 08404

J2 Connector, Control NE499=4

Ll Coil Assembly, RF, Variable 08500-1

Ld Coil Assembly, RF, Variable 08500-2

L3 Coil Assembly, RF, Variable 08500-3

L4 Coil Assembly, RF, Variable 08500-4

L3, L7-L10 | choke, RF, 10 uH, +10% 43029 ME14046-4

Lé Choke, RF, 2.2 uH, +10% 43025 M518130-12

L1l Coil Assembly, RF, Variable 0B477-6

L12 Coil Assembly, RF, Variable 08477-7

L13, Ll4 Choke, RF, 15 uH, +10% 43030 MS14046-6

L15 Choke, BF, 0.27 uH, +10% 43051 M575087-6

L16, L17 Choke, RF, 0.56 uH, +_10% 43052 MS18130-5 f
a1 Transistor, Silicon, PNP (Motorola) 31508 ZH4126

Q2, o4 Transistor, Silicon, High Power, NFN 32046 2NIBEE

B=15 Change 2
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TABLE 6=G4. PARTS LIST, FIRST MIXER CIRCUIT CARD ASSEMBLY, A2 (Comt)
Reference Description RACAL Manufacturer/ !
Designation Mumber MIL Part Me.- |
|

a3 Transistor, Silcon, High Power, PNP 32027 ZH5160

{Hororala)
Q5 Tranaistor, Fleld Effect (Watiomal) 32507 mio . |
Rl, RS, R17 | Resistor, Fila, 1K, +2I, 1/ 12161-102 | RLROTC102GR
- B2 Resistor, Fila, 5.6K, 42%, 1/ 12161-562 | RLROTCS626R .
B3 Resistor, Film, 47 ohms, +2I, 1/4 12161-470 | RLROTC4TOGR = -
R4 Registor, Film, 2.2K, +2%, 1/4W 121561-222 | RLROTC222GR |
ne Resistor, Ennpnni:inn,—l-j ohms, +5I, 1/2W 10919 RCR20G15075
R7, RI1, Resistor, Film, 220 ohms, +2%, 174 12161-221 | RLROTC221CR |
R14, R1S
R8, R10 Resistor, Film, 1.2K, +2I, 1/4W 12161=122 | RLROTC122GR
Y Resistor, Triemer, 5K, +101 15090=502 | RISOFPS02
R12, R13, |Resistor, Film, 10 ohms, +2I, 1/4¥ 12161-100 | ELRO7CLO0GR I
BlE
ElB Resistor, Film, 100 ohms, +2%, 1/4W 12161-101 | RLRO7C10LGR
B19 Resistor, Film, 10K, +2%I, T/4W 12161-103 | RLRO7C103GR
Tl Transformer, RF, Wideband 08501 |
T2 Transformer, Not used
FE Transformer,; BF, Variable 0B503
Ul Assembly, Mizer Box 08504 |
Wl Mixer Box Assembly ADES504
- Cable, RF Coax Bo8479-1 | 69011-1058
- Pad, Transistor, 02, Q3, Q4 (Garlock) 70750 7717-H WHT I
- Pad, Transistor, Q5 (Thermalloy) 70752 2257R
- Heat Sink, Q2 70801 J25-1104
- Beat Sink, Q3, Q4 (Jermyn) 70784

Plate, Heat Sink, 03, 04 BO9226 E
Change 2 6=16
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TABLE 6=5.

PARTS LIST, SECOND MIXER CIRCUIT CARD ASSEMBLY, A3

Reference Description RACAL Manufacturer/

Designation Mumber MIL Part Mo.

A3 Second Mixer, Clrcuit Card Assesbly 08191

€1, €2, C5, | Capacicor, Ceramiec, 1000 pF, 500 WVDC, +20X | 21756 CYL15CI02M

cé, C38, Cl0,] (Cantralab)

cll, clz,

¢l4, C20,

c2l, cz22,

ci3

c3 Capacitor, Variable, 330 pF (Johanasom) 28037 9311

e Capacitor, Ceramic, 0.01 uF, 50 WVDC, ilﬂ: 21733 CI20C103MAULEL
(Union Carbide)

c7, C30 Capacitor;, Tantalum, 1l uF, 35 WVDC, 12(]1 25060=105] TI62ALl05MO3SAS
(Unlon Carbide)

c9 Capacitor, Mieca, 33 pF, 50 WVDC, +2% 22106 CMROSE330GODR

cl3, CZB, Capacitor, Tantalum, 13 uF, 20 WVDC, :2!]1 25062=156 | TI6ZBLS6E0Z04A5

c29

Cl5, Clé&, Capacitor, Mica, 6B pF, 500 WVDC, +IX 22107 CHMROSEES0GODR

cl?

cLa Capacitor, Mica, 82 pF, 300 WVDC, I_II 22108 CHMROSESZ0GODR

€19 Capacitor, Mica, 330 pF, 500 WVDC, +2% 22117 CMROSF331GODR

C24 tchru Capacitor, Ceramic, 0.l uF, 5300 WVDC, +20X 21732 M39014/01=1593

cz7

€31, €32 |Capacitor, Mica, 22 pF, 500 WVDC, +2% 22171 CMOSED220D03

c33 Capacitor, Mica, 15 pF, 300 WVDC, +iX 22116 CMRO5C1 50GODR

CRl Diode, Pin (Mocorola) 35557 KS8279

FL1 Filter, 40.455 MHz DBSTH

J1 Connector, BF In 08499=5

J2 Connector, RE, SMB (Sealsctro) GO0GE 051=851=0000=220

LL, L3, Choke, RF, 15 ul, :lﬂi 43020 Msla0se=6

L

L2 Choka, BF, 0.536 uH 43052 MS18130-5

L& Choke, RF, 100 uH, +5% 43033 M590538-12

619
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TABLE 6=5. PARTS LIST, SECONMD MIXER CIRCUIT CARD

ASSEMBLY, A3 (Cont.)

Reference Description RACAL Manufacturer/
Designation Number | MIL Part No.
L5 thru L8 |Coil, RF, Variable 08522

Ql, g2 Transistor, Field Effect (Wationmal) 32507 uslo

Q3 Transiscor, NEM 1 31500 918

B1, R10, Resistor, Film, 220 ohms, +2%, L/& 12161-221 | RLRO7C221GR
R13, RI1B

B2, RA, Resistor, Fila, 100 ohms, +2%, L/&¥ 12161-101 | RLROVCIOLGR
R20, R21,

R27, R3S

R Resiscor, Fila, 220K, +2%, II.NH 12161=224 | RLROTC224GH
RS, R6, BRll |Resistor, Fils, 22K, #2I, 1/ 12161-223 | RIROTC22IR
R7, R23 HI;I.!IH'E. Film, &.7E, +#2I, L/4&4 12lal=472 | RLROTCHTIGR
:gé Rl2, Resiscor, Filas, 2.IK, +2%, 1 /4§ 12161=222 | RIROTCIZZGR
L] Resiscor, Film, lOOK, +2I, L1/&d 121a61=10& ) RLROTCLOLGE
Els Resistor, Film, 27 oh=s, +2%, L/ 12161=270] RLRUTCITOGH
RLS Resiscor, Film, 560 ohms, +2%, 1/ 12161-561 | RLRO7CS6LGR
R16, R37 Resistor, Fila, 10 ohms, +2I, L/& 12161-100| RLRO7TCLOOGR
RL17, R36 Besistor, Film, 10K, #2X, 1/&4 12161-103 | RLROTCLO3GR
:;;, R29, Resistor, Film, 1K, +2I, 1/44 12161=-102 | RLRO7CLO2GR
R22 Resistor, Film, 39K, +2X 12161-393| RLRO7C3I93GR
1_13-:- Besistor, not usaed

R25 Resistor, Film, 56 ohms, +2%, 1/ 12161=560| RLROVCS60GE
R26 Resistor, Trimmer, 500 chms, +20% 16090-501| RJISOFPSOL
B30, R3L, Resiscor, Fila, 47 chms, +2%, 1/ 12101=570] RLROVCATOGR
R32, R40,

R&d, R4S

Ris Resistor, Fila, 39 och=s, +2%, l/&5 12161=390] RLROTCIG0GR
R38, R39 Resistor, Film, l.IK, #2%, 1/&4 12161=-122} RLROTCL22GR

6=2
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TABLE 6=3.

PARTS LIST, SECOND MIXER CIRCULT CARD

ASSEMBLY, A3 (Comt.)

Reference Description RACAL Manufacturer/
Designation Number MIL Part No.
R41, R&2 Resistor, Film, 330 ohms, +2%, 1/4 12161=-331| RLROTCI3LGR
RH. Resistor, Film, 1.35K, +2%, L/ 12161=152 § RLRO7C15IGR
: Tl Transformer;, RF, Variable 08503

T2 Transfortmar Assesbly 08530

Ul 1C, Transistor Array (RCA) 36785 CAID4EF

Uz IC,  Quad Op=Amp (RCA) 36784 CAJ24E

©3 IC, Second Mixar (Motorola) 36748 MC1l496L

ua Ic, Op~Amp (Motorola) 36747 MC1733L

wi Cable, 40,455 MHz Loput 08479=2

W Cable, 455 kHz Output 0847 5=3

- Pad, Transistor, Ql, Q2, Q3 (Thermalloy) 70752 7717=TH WHT

6=21/6-22
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Figure 6-11. Main IF/AF Assembly, A4
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TABLE 6=6., MAIN IF/AF CIRCUIT CARD ASSEMBLY, A&
Reference Description RACAL Manufacturer/
Designation Number MIL Part Mo.
Ab Main IF/AF Cireuit Card | oBass
€l thru C12,] Capacitor, used with Mechanical Filcers
.C109, Cl10 | 07883-1 to O7883-6. (See Table 6=l.)
Cl3 thru Capacitor, Ceramic, 0.1 wF, 30 WVDC, +20% 21732 M39014/01-1593
cl9, c2l :
thru C31,
¢33, 34,
€36, €38,
C39, C&0,
Ca5, CA49,
CS0, C56&,
¢56, €57,
CBD thru
€67, €72,
G753 chru
C79, CB1
c82, €94,
¢100, c101,
Cl103, Cl0&,
clil, cllz,
c120, cl21
€20, €Az, Capacitor, Tantalum, L5 uF, 20 WVDC, +20% 25062=156] T362B156K020AS
c52, €58, (Uaion Carbidel
cao0, c93,
cl02, c113
C35, €73 Capacitor, Electrolycic, 100 wF, 23 WVDC, 24066 ET10LX02545 _
=10 +50% (Electra)
37 Capacitor, Ceramiec, 1000 pF, 30 WVDC, +20% 217586 BLOLl=-050-651-1024
{Union Carbide)
C&l Capacitor, Ceramic, 0.022 wF, 50 WVDC, +20% | 21762 812l
{Union Carbide)
c42, C59, Capacitor, Tantalum, 5.8 uF, 33 WVDC, +20X 25060-685| TI62A685403545
c83, cas, (Union Carbide)
€91, C95
thru C98,
G106
C43, C5l, Capaciter, Ceramic, 0,00 uF, 50 WVDC, 120: 21733 BL121=-050=-651-103M
€53, C69,
Ci0
Cod, C&7 Capacitor, Mieca, 1300 pF, 300 WVDC, iil 22174 CMRO6F 152G0D8
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TABLE 6=6. MAIN IF/AF CIRCUIT CARD ASSEMBLY, A& (Cont.)

Referance Description RACAL Manufacturer/

Designation Number MIL Part Mo.

C46 Capacitor, Mica, 82 pF, 300 WVDC, +2% 22108 CHROSE 8 20G0DR

C48, C55, Capacitor, not used

.c90

ced Capacitor, Mica, 3300 pF, 500 WVDC, +IZ 22145 CHRO6F 33 26008

€71 Capacitor, Mica, 100 pF, 500 WvDC, +2% 22109 CHOS5DL01JGODR

C7é Capacitor, Ceramiec, 1 uF, 50 WVDC, :Iﬂi 21743 Bl3l-u5S0=652-105%5

CBL Capacitor, Ceramiec, 10 pF, +3X 21347 831 -000~COHg=100C

CBe, CBT7, Capacitor, Tantalum, 1.0 wF, 35 WVDC, +10% 25060=-105] TI62AL105MO35AS

Cll4, Cll& (Union Carbide)

CR8 Capacitor, Ceramic, 1500 pF, 100 WVDC, +10% | Z1735 CIZ0C15IKIRSC]
(Union Carbide)

c89 Capacitor, Ceramic, 820 pF, 300 WVDC, +3X 22156 CDLSFCE21G03
{Cornell) :

£92 Capacitor, Electrolytic, 470 wF, 15 WWDC, 25058 ET471X025401
(Elactra)

C99. Cl05, | Capaciror, Electrolytic, 220 oF, 16 WVDC, 28067 JOTLFEZZITOLGSF

ClOB =10 +50% (Elaccra)

€107, €118, | Capacitor, Tantalum, 8 wF, 15 WVDC, +20Z 25063-686] TIG2CHEGMOLZAS

c11% {(Union Carbide) :

C109, Cli0 | Capacitor, see Table &-1,

€115, Cl17 | Capacitor, Ceramiec, 390 pF, 300 WVDC, +20% 21765 B31=-000-X5F0391K
(Erie)

CR1 thru Diode, Silicon 35514 IN9168

CR1E, CR1B

thru CR3I

CR17 Diode, not used

Jil, 43 thru | Connector, BEF (Sealectro) B0 051=851=-0000=-220

J6

JZ Conmector, HEibbon, 40=way (3M) GBLZ7L 3432-21003

J7 Connector, Ribbom, 26=way [3M) 61269 i 29=2003

Ja Connector, Ribbon, J4—way (M) el270 3431=-2003

f=26
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TABLE 6=6. MAIN IF/AF CIRCULT CARD ASSEMBLY, A4 (Comt.)

Reference Description RACAL Manufacturer/
Designation MNumber MIL Part No.

L1, L2 Cail Assembly, EF 08485

L3 Coil Assesbly, RF 08531
L4, LS Choke, L00.uH, +5% 43033 M590538-12

Ql, Q2, Q6 | Transisctor, NPN, High Power (Motorola) 32021 IN 5089
thru Q10

Q3, Q4, Q3, | Transistor, not used
qll )

Rl thru R7, | Resistor, Film, 4.7K, #2%, L/ 12161-472] RLRO7C47IGR
RS0, R92,
Ri2&, R136,
RL37

RS, R29, Resiscor, Film, &7 chms, +2X, l/&W 12161=470 BLROTCATOGE
R46, RBO ¥
R82, R1LS

R9 thru k15| Resistor, Film, 1K, +2%, Ll/& 12161-102| RLRO7TCLO2GR
R23, R28,
R53, R62,
RE6, REB,
R70, R7Z,
R77, R78,
R79, RES,
R87, R10Z,
R144, R14S

R16 chru Resister, Film, LOK, +2%, 1/& 23262-103| RLRO7C103GR
R22, R24,
R33, R3IG,
R40, RS53,
R57, R3E,
R7L, REG,
REE, RA29,
R130, R132,
R135

R25, R6U, Resiscor, Fila, 100 ohms, *+2I, L/@ 12161-101| RLROTCIOIGR
R1&L

R26, R3O0, Resistor, Fils, 22K, +2%  L/& 12161=-223] RLRO7CZZIGR
R49, REL,
R73, R83,
RO1, R124,
R147

=27

,E' Reworked by
ﬁLtp,_‘r PAGPGA

This manual was downloaded from BAMA's
196 boatanchor site http://bama.sbc.edu




TABLE 6=6. PARTS LIST, MAIN IF/AF CIRCUIT CARD ASSEMBLY, A4 (Cont.)

Manufacturer/ I
MIL Part Ne.

Deacription RACAL

Mumber

Refearence
Designation

e

R27, Réd,
R6&, R94,
R113, R143

Resigtor, Film, l.3K, :;1, 1/44 12161=152| RLROVCLS2GR

R31, B84,
R10S, RLL1, _ . v
R112, RI114, i |
R116, R121

Resistor, Fila, 3.3, +2I, l/& 12161-332| RLROTC3II2GR

R32, R3S,
R&1, RS2,
R90, B3,
R103

Resistor, Film, 47K, +2Z, 1/ &4 12161=-473 | BLBOTCATIGR 1

R34, R5L,
R10l, R128

Resistor, Films, 2.IK, +IX, l/& 12161=222 | RLROVC2ZZ2GR

R3S, R7S, 12161-471 | RLRO7CST1IGR

R110

Resistor, Film, 470 chms, +2I, L/&4

R17, R9S,
E%&, R117,
R122, R123,
R125, R139,
R140, R150,

Resistor; Film, LOOK, +2%, L/ 12161-104 | RLROTCLO4CR

R151

839

R42, RS54,
BS6, RS9,
R63, R138,
R148, R149
R43, R4S
R4S

R&7

RES, RED,
RY7, R107,

R129, RI131,

R134
R67, R10&

R74, RSL,
R108

R75, R9B

Resistor;

Besiscor,

Rasistor,
Resiscor,
Resistor,

Resistar,

Resistor,

Resistor,

Resiscar,

Trimmer, ZX

aot used

Film, 680 chms, +IX, 1/
Film, 330K, +2X, 1/
Trimmer, 30K

Film, 15K, +2%, 1/&d

Film, 18K, +2%, 1/&d

Film, 6.8K, +2%, 1/4d

Film, 12K, +2%, L/4H

16090=-202

12161=681
12161-334
160%0=-503
12161-133

12161-183
12161-682

12161=123

RJSOFPZ0Z

RLRO7CSE 1GR
RLRO7CIIAGR
RJIOFP503

RLRO7CL33GE

RLRO7CLE8IGR

RLEO7C6826R

RLRUTCLIIGE

]
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TABLE 6&=6, PARTS LIST, MAIN IF/AF CIRCUIT CARD ASSEMBLY, A4 (Comk.)
Reference De uriptlﬁn RACAL . Manufacturer/
Cesignation Number | MIL Part No.

' R99, R146 | Resistor, Film, 27K, +2%, L/ 12161-273| RLRO7C273GR
R100, R133 Resistor, Film, 10 ohms, +ZX, 1/4u 12161=100 Eﬂﬂ?ﬁlﬂm
RLOS Rggig:nr, ITriomer, 10K lﬁ-ﬂ-ﬂ.ﬂ-lﬂi RJISOFPLO3
R106 Resistor, Film, 180K, +2I, l/4W 12161=184] RLROTCIBAGR
Rl18 Resistor, Film, 39K, +2%, L/4 12161-393| RLRO7C3I93GR
R119 Resistor, Trimmer, 5 16090-502| RIsOFESOZ
R120 Resistor, Film, 68K, +2X%, 1l /& 12161-683| RLROTCHE3GR
RL27 Resistor, Film, B8.IK, #IX, 1/ 12161-822 | BLROTCBZZGR
Ri&2 Resiscor, Film, 140 ohms, +2X, 1/&4 12138 RN55D1400F
R152 Resistor, Film, 1 Meg., +2%, 1/& 12161~105| RLRO7C105GR
Tl Trapsformer Assembly 08535
Ul IC, BCD Decoder (Natiomal) 3575 CD4O0N2BBCH
U2, U4, U13,| IC, Guad Latch (RCA) 36513 40628
Uls, 023
U3, U5, UL6 | IC, Level Translator (RCA) 35790 CD40L09BEX
ué IC, 12 Volt de Regulator (Hatiomal) 36760 LM7BL1ZANC
:',r:-} Uls, IC, Operational Amplifier (RCA) 36784 CA3Z4E
s IC, IF Amplifiar 36541 UAT 57TDMUB
U IC, Dual D Flip-flop 3s5E8 CD4&013BE
uvlo IC, Tramsistor Array (RCA) I67ES CAI0LEF
ULL, 012 IC, Quad Bilateral Switch (RCA) 36792 CDadbGEE
UlB IC, FM Detector and Limicing Amplifier Ie631 MC1357L

(Motorola)
uiLg IC, Multiplexer/Demultiplexer (RCA) Jsa0l CD&O33IREX
vzo IC, Product Detector (Motorola) 36748 MCl496L
2l Ic, Eight Bic Buffer, Multiplying 36803 ADT524JH
{Analog Devices)
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TABLE 6=6, FPARTS LIST, MAIN IF/AF CIRCUIT CARD ASSEMBLY, A& (Comt.)
Reference Description RACAL Manufacturer/ I
Designation Number MIL Part No. _
vz2, U28 IC, Dual Operational Amplfier (RCA) 16673 CAL4S8E I
UzZs IC, Quad Voltage Comparator 36693 1M33% |
.U25 IC, 4x4 Crosspoint Switch (RCA) 36802 IEDEEWDEI
u2s 1€, Audio Amplifier, 2 Watt (Natiomal) 36777 WITIN f
U2z IC, Voltage Regulator, +15 Volts 6708 M38510/10708BEA
u29 IC, not used
T30, Uil I¢, Electronic Attemaator (Hotorola) 36763 MC334&0L

=30
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Figure 6-13. [ISBE Assembly, AS (Optional)
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Figure 6-14, Component Location Diagram, A5
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TABLE 6-7. PARTS LIST, ISB CIRCUIT CARD ASSEMELY, A5

=10 +L00% (Electra)

Reference Description RACAL Marufacturer/

Designation Number | MIL Part No,

AS ISE Cireuit Card Assembly 08390

Cl, €3, C5, | Capacitor, Ceramic, 0.1 uF, 30 WVDC, +20% 21732 M3901&/01=1593

¢7, CB, Cl0,

Cl2 thru

cl3, cil,

€23, €28,

€30, cil,

€33 thru

€37, C45,

C3d E

c2 Capacitor, Ceramic, 1000 pF, 18 WVDC, +20X 21756 CYLICIO0ZM
(Centralab)

4, €50 Capacitor, Electrolytie, 100 uF, 25 WVDC, 24066 ET101X0Z354A5
=10 +50% (Elactra)

Ch Capacitor, Ceramic, 0.022 uF, 50 WVDC, +20X | 21762 C320C22 IULCA
(Union Carbide)

Cce, Cl6, Capacitor, Tantalum, 13 uF, 20 WVDC, +20% 25062=156] T3I6ZBL56K0Z0AS

c53 (Union Carbide)

cli, c3zZ, C&l Capacitor, Tantalum, 6.8 uF, 33 WVDC, 25060-685) TI62A6B83HM0ISAS

38, €39, +I0% (Union Carbide)

cal, ca2,

csl, Gl

cle, C19 Capacicor, Mica, 1300 pF, 300 WVDC, +2% 22174 MROGF L52GODR

Cl7, €24, Capacitor, Ceramlec, 0.01 wF, 50 WVDC, +20X 21733 C320C103M1ULCL

c15 (Union Carbide)

cls Capacitor, Mica, 82 pf, 3500 WVDC, +2% 22108 CHMEOSEBZ0GODR

c20, €22, Capacitor, not used

217, ©19

C40, Ca47 Capacitor, Electrolytic, 220 uF, 16 WVDC, 24067 JO7IFEZZLITOLGSF
=10 +50% (Elactra)

oL Capacitor, Ceramie, 4700 pF, 50 WVDC, :5-1 21778 CCROGCGALT 2GR

C4B Capacitor, Ceramie, 2200 pF, 30 WVDC, +3X 21779 CCROBCGIIZGH

C48, C4%9 Capacicor, Tantalum, 68 uwF, 15 WVDC, +20X 25063-686f TI6ZCH36MULSAS
(Union Carbide)

cs2 Capacitor, Electrolytic, 470 uF, 235 WVDC, 24058 ET471X025401
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TABLE 6=7. PARIS LIST, ISB CIRCUIT CARD ASSEMBLY, A5 (Cont.)

Reference . Description RACAL Manufacturer/
Designation Number MIL Part MNo.
CRl thru Diode, Silicon 35514 1H916B
CRA
J1, J3 Connector, RF (Sealectzo) 60044 'u51-3q1~ﬂunn-zzu'
J2 - Connector, not used -
LL, L2 Coil, RF, Variable D8485 .t
Ql, Q3, 96, | Tracsistor, NPN, High Power 32021 iy Tl
q7, Q8
Q2, Q4, Q5, | Transistor, net used
Q9
R1, RS, R26,|Resistor, Film, 22K, +2X%, l/& 12161=-223 | RLROTC223GR
R32, RI7,
R&L, B354,
RS8
' RZ, R18, Resistor, Film, 1.5K, +2%, 1/ 12161=152 | RLROTCL52GR
B33
B3 Resistor, Film, 36K, :21, Lf4d 12161=563 | RLROTCS563GR
R&, R52 Rasgistor, Film, LIK, +2%, 1/& 12161=123 | RLEOTCL23GE
RE, RES, Besistor, Film, 3.3K, #2X, 1/& 12161=-332 | RLROVCI32GR
REG, RET,
R&69
R7, R25, Resistor, Film, 2.2K, +2%, l/& 12161=222 | RLRUTC222GR
REl
ES, Rbd Resistor, Fllm, 470 ohms, 2%, l/&K 12161=-471 | RLROTCATIGR
4 =9, R13, Resistor, Film, 47K, +2X, 1/44 12161=473 | RLRO7C4 7 3GR
El5, R2B : e
R10, RIL, Resistor, File, 10K, +2X, l/& 12161-103 | RLRO7C103GR |
Rl&, R29,
R3&, R3S,
R43, RS6,
R63
R1Z, R3O0, Resistor, Film, 1K, +2%, L/ 12161-102 | RLROTCLOZGR
R3%, R&B,
RS1, RS3,
RS9
Rlé, R2I2 Resistor, Film, 47 ohas, +IX, 1/ 12161=470 | RLAOTC4TUGH

G=34
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TABLE 6-7.

PARTS LIST, ISE CIRCULT CARD ASSEMBLY, AS (Cont.)

Reference Dillr:riptinn ' RACAL Manufacturer/
Designation Number MIL Part MNo.
'R17, R24 | Resistor, Film, 680 ohms, +2%, 1/& 12161-681 | RLRO7CEBIGR
_r.l'.i Resistor, Trimmer, XK 16090=202| RJSOFP202
R20 Resistor, Film, 330K, +2%, 1/& 12161=334| RLRO7C3I4GR
R21 Resistor, Film, 100 ohms, +2%, 1/&W 12161-101| RLROTClOlGR
R23 Besistor, Trimmer, 50K 16090=503| RJSOFP503
R27, B72, |Resistor, Film, &.7K, +2I, 1/&& 12161=-472| RLRO7C4T2GR
R73, R78

R3l, R33, Raesistor, not used

£36, R4O,

R&2, R&b,

R&6, R4T,

B50, REZ,

RO

B45, RTO, Resistor, Film, 13K, IZI, Lf&d 12161=153] RLROTC153GR
7l .

R4Y Resistor, Film, 18K, +2I, 1/& 12161=183} RLROVCLBIGR
BS3 Resistor, Film, 33K, +i%, 1/& 12161=-333] RLEUTC333GR
B57 Besistor, Film, &.38K, il:, 149 12161-682] BRLROVCHB2GE
RGO Resistor, Film, 33 ohms, +2%, l/44 12161=330| RLRO7C330GR
REBl Resistor, Film, 390 ohms, +2X, Ll /&4 A2161=391| RLROTCISLGR
RAE Resistor, Film, l.2ZK, +2%, 1/ 12161=-122] RLEOTCL2ZGR
R74 Resiscor, Film, 39K, +I%, /& 12161=-393] RLROTCI9IGR
R7E Resiscor, Fila, 6EK, +1I, 1/W 12161=683] RLAOTCABIGH
R76, RTT Resistor, Film, 100K, +2%, l/& 12161-104] RLRO7C1O04GR
RTY Resigtor, Film, B8.2K, +2X%, l/& 12161=-822 ] RLROTCHZIGH
REZ, BB Besiscor, Fila, 140 ohms, +IX%, 1/& 12138 RH55D1&00F
R Resistor, Film, 22 ohms, +II, 1/& 12161-220] RLROTCL20GR
R85 Resiator, Film, 10 chms, +2%, 1/ 12161-100] RLRO7C100GR
R86 Resistor, Film, | Meg., +2I, l/& 12161-105 ) RLROTCLOGR
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I
TABLE &-7. PARTS LIST, 1SB CIRCULT CARD ASSEMBLY, A5 (Comt.)

Referance Description RACAL Manufacturer/
Designation MNumber MIL Part Mo.
T1, T2 Transformer Assesbly, Audio 08515

Ul IC, +l2 Volt Regulator (Naticmal) 36760 LM 7HLL 24WC
o2 IC, Tramsistor Array (RCA) 36785 CA3DLEF

U3, U10 IC, Quad Operational Amplifier (RCA) 36784 CAIZUE

04 IC, Dual D Flip=flep 36588 CD4OL3BE
‘us, U9 IC, Quad Bilateral Switch (RCA) 36792 CD40663E

U6 IC, Operatiomal Amplifier 36541 UATSTDMGB
U7, U8 IC, Quad Latch (RCA) 36613 40428

Uil IC, Product Detector (Motorola) 36748 HC1496L

ULz IC, Dual Audic Amplifier, 2 Wact (Matiomal) | 36777 LY377H

ULl IC, +15 Volt Regulator (Fairchild) 36708 TELS0C

Wl Cable, Ribbon 08486

WiD Cable Assembly QB555-6

Wil Cable Asseambly, Coaxial 0B555=7

G=36
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Figure 6=15. Microcomputer Assembly, Ab
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TABLE 6-8. PARTS LIST, MICROCOMPUTER ASSEMBLY, A6

Description

Reference RACAL Manufacturer/
Designation Number MIL Part Nao.
A Mizrocomputer Assembly 08397
.ﬂ.-ﬁ.ﬁl Serial Asynchronous Interface Assembly 08391

(see Table &=% for further breakdown) -
ABAZ Microprocessor Assembly pB392

{see Table 6=10 for further breakdown)
- BOM Set, R7TINEM DB&4T
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Figure 6-16. Asynchronous Interface Assembly, ABAl
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Figure 6-17, Component Location Diagram, AbAl
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TABLE 6=3. PARTS LIST, SERIAL ASYNCHRONOUS INTERFACE ASSEMBLY, A6Al
Reference Description RACAL Manufacturer/
Designation Number MIL Part No.
AbAL Serial Asynchronous Interface Assembly 08391
cl Capacitor, Ceramic, 0.1 wF, 350 WVDC, +20X 21732 M3IY014/01=-1593
c2 Capacitor, Ceramic, 0.22 uF, 50 WVDC,#20% 21742 M39014/02-1356
c3 E-lpjll:.il:n-l.', 'flﬂ.l:l.lu.u, 22 uF, 15 WVDC, +10% 25063=-226 ] TI62B226K01 548 .
(Union Carbide)
c4, C7, C8, |Capacitor, Ceramic, 0.01 uF, 30 WVDC, +20X 21733 C320CL03MLIULCL
z3, Cll {Unlion Carbide)’
- thru Cl8
; €5, CB Capacitor, Tantalum, 6.8 uF, 33 WVDC, +20% 25060-685 | TI6G2A685MD3I5AS
(Union Carbide)
clo, cC19 Capacitor, Mica, 2300 pf, 300 WVDC, +5X 22035 CHROSF301GODR
Bl Connector, 50=Pim, 2 Section 0s449]
Ul, U10 Resistor, Network, 22K, B=Fia, 51P 19321-223 | 51P=-8-223
(Dale)
uz IC, Quad Differential Line Receiver 36798 AM2HLS32CH
(Texas Instrument)
3 IC, Quad BR5=423 Line Driver (Advanced Micro) | 36797 AMZ6LS J0PC
i I1C, Baud—-Rate Generator (National) 36715 AHS016C-5
us IC, =5 Volr Regulator (NHational) 67U LM 79050H
Us, UL5 IC; Quad 2-Ipput MAND Gace (Motorala) 36571 MCLl401)
u7 IC, Hex Invwerter Jb6TH T4L50&]
U8 IC, Dual ADL Gates (RCA) 36781 CD4085EF
us IC, UART (Siliconmix) 6667 JHb&02
Uil chru IC, Hex Tri-scate Buffer (Mational) J6694 MC14303BCL
Uls
ulé IC, Quad D F/F 36675 T4LE173J
U7 1€, Dual &4-Input WOR Gate 36587 MC140025CL
J1B8 Register Merwork, 22K, 10=Pin 51F (Bovins) 19323=223 | 4310B=101=223
uig Ic, Dual 4~Channel Data Select (Mational) 36630 CD4529BCN

B=4&1
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TABLE 6-9. FPARTS LIST, SERLAL ASYNCHRONOUS INTERFACE ASSEMBLY, AGAl (Cont.)
Reference Description . RACAL Manufacturer/
Designaticn Number MIL Part No.

Wl Cable Assembly 08493

WiJl Connector, 26=Pin, Hale, Part of '!-I'l 61091 He3T23-02B-1626H
- Conpector, 26<Pin, Female, Mates with Jl 51092 MA3T23=13R-=1626M,
¥l Crystal, &4.9152.MHz 08490

= Plate, Connector Mounting DB&TL

= Duar Cover 65012 H590376=16Y%

=42
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TABLE 6-10.

PARTS LIST, MICROFROCESSOR ASSEMBLY, ABAZ

Reference Description RACAL | Manufacturer/

Designation Number MIL Part No.

ABA2 Microprocessor Assembly 08392

BT! Battery, Ni-Cad, 2.4V de (GE) 42517 DS 25D

cl, c2 Capacitor, Ceramic, 15 pF, Nonpolarized, +3X 21351 DTZ=15

- (Centralab) : :

C3 thru C&, | Capacitor, Ceramic, 0.1 uwF, 50 WVDC, IEUI 21732, MIS0L4/0L=1593

clo, Cl8

c9 Hot used

€Cl3, Cl4 Capacitor, Tantalu=, 6.8 oF, 35 WVDC, +20% 25060=685| TI6LA085MDI5SAS
{(Unfon Carbide)

CL5 Capacitor, Ceramic, 0.001l uF, 30 WVDC, +20X | 21756 CY15C102M
{Centralab)

Clé Capacitor, Tantalum, &.7 uF, 10 WVDC, +2X 25059 TZL0A4T SHOLOMS
(Union Carbide)

cl7 Capacicor, Tantalum, 15 uF, 20 WVDC, :ﬂﬂl 25062=156] T3628156K0204A5
{Union Carbide)

CR1 Mode, Zenar, 3.6V dc 33543 INTSZA

CR2Z, CR4, | Diode, Silicom 35514 1H9168

CR3, CR&

CR3 DMiode, Germanium 35538 w270

Ji Connector, S&=Fin (3M) 61200 J431=-2002

J2 Connector, S0=PFin (Barg) 612235 b3000=-036

Ql, Q4 Transistor, PHF, Low Power (Hotorola) 32037 3906

Q2, Q3, 95 | Transistor, WPN, Low Power (Mocorola) 32036 ZH 3904

06, Q7 Transiscor, Fleld Effect (Texas Instrument) | 32518 TIS74

Rl, RY Resistar, Fila, IK, IEI, 1/4W 12161-102] RLEOTCLOZGR

R Resistor, Film, 39K, +IX, l/&d 12161-393] RLEROTCITICR

3, RS Resistor, Film, 10K, +2%, 1/44 12161-103] BELROTCLOIGE

R4, R12 Resistor, Film, 47K, +II, L/ 12161=473| RLROTCATIGE

R3S Resistor, 120K, +2%, /4 12161=-124f RLROTC1Z4GR

Reworked by
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TABLE &=10. PARTS LIST, MICROPROCESSOBR ASSEMBLY, ABA? (Comt.)
Reference Description ' RACAL Manufacturer/ i
Designation Mumber | MIL Part No. I
R6 Resistor, Film, 82K, +2I, 1/ 12161-823 | RLRO7CE23GR
RS E.Luui::ut'. 270 ohms, +2X, l/& 12161-271 | RLROTC27IGR
| &10, r1S Resistor, Fila, 33K, +2%, 1/ 12161-333 | aLro7c3336R '
RLL Resistor, Film, 47 ohms, +2X, 1/4W 12161-470| RLROTC470GE
R13 Resistor, Film, 10 ohms, +2X, 1/& 12161-100| RLRU7C100GR i
R14 Resistor, Film, 100K, +2%, L/ 12161-104 | RLROTCIO4GR
ol IC, Central Processor Unit (Moscek) 36710 MK3850
u2 IC, System Memory Interface (Mostek) 36712 MK 3853
U3 IC, Dual l=of=4 Decoder 36671 74L5139 |
ua IC, Octal 3=5tate Transceiver 36741 T4L5245
Us, US, ROM Set, Firmware 08449 2716=2KX3
Ulé
u7, U8 I1C, Random Access Memory (Intel) 36713 PSLOLIL
ug IC, +12V Regulator, T0=92 (Natiomal) 36760 LM7BL1ZAWC
ulio IC, Triple 3-Ioput HAND Gace 36633 TALS10J
U1l IC, Quad 2-Input NOR Gate 36660 74L502J
ui2 IC, Hex Invercer J6676 T4L5 04
L3 IC, Oecal D Tri-State F/F 36703 SH74LS37 4N I
Xus, XUe, IC, Secket, 24=Pin, DIF (Jermya) 70620 A23-2023Z
XUL4 i
1 08487 :

E=&6

(.
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Figure 6-21. Component Location, A7
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TAELE 5=11. PARTS LIST, FIRST LO SYNTHESIZER CIRCUIT CARD ASSEMDLY A7
Reference Description RACAL Manufacturer/
Designation Number MIL Part No.

AT Firat LO Synthesizer Clroult Cacd Assembly 09134

Cl=C4, C& Capacitor, Tantalum, &£.8 oF, 35 WVDC, +20% 25060-685 | TI62A08 5H035AS

‘C8, Cl12, (Union Carbide)

cis, cas,

C45, C4as5,

c49, Cs0,

c57, C&0,

EElr mgr T

CB3, CB4,

co4

3 CT, Capacitor, Ceramic, 0.0l aF, 100 WWDC, +20% 21733 8121=-050=-651-103M

c3, Cll, (Unien Carblde)

CLl3-C34

£33, C44,

47, C48,

C55, C85

L0, Clo2 Not Osed

a5, £37, Capacitor, Ceramie, 0.1 uF, 100 WVDC, +20% 21732 B121-050=-651-104M

C42; C5l;

C49, C62

Ce3I=-CTT,

£93, Coé

€40, C43,  |Capacitor, Ceramic, 0.001 uF, 100 WVDC, +20% | 21756 Bl01-050-651-102M

52, C8d,; (Centralab) . ’

cas

C4l, CSé Capacitor, Tantalum, 33 oF, 25 WVDC, #10% 25061=336 | TIG2CIIEMO25AS
(Onion Cacbide)

CE3 Capacitor, Tantalum, 150 uF, 6§ WVDC, +20% 25065=157 | TIG2CLSTROODGAS
(Union Cacbide)

c5s8 Capacitor, Mica, 10 pF, 500 WWDC, +5% 22001 RO 5D100GODR

c78 Capacitor, Mica, 100 pF, 100 WVDC, +5& 22023 CMROSFLO1GODR

a1 Capacitor, Mica, IT7 pF, 100 WWDC, +5% 22119 CHROSE2TOGODR

el |[Capacitor, Polyester, 0.001 uPF, 400 WVDC, 26899 ET1808-210/01
+10% (Stettner Trush)

cg2 |Capacitor, Polycarbonate, 0.047 uF, 100 WVDC,| 26896 MFC=1B62=347/01
+10% (Electra)

C86, CBY Capacitor, Tantalum, 1 uF, 35 WVDC, +20% 25060-105 | TI6ZALOSMO35AS

cag Capacitor, Tantalum, 15 uP, 20 WVDC, +20% 25035 CS13BE] 56M

CEQ Capacitor, Ceramic, 0.047 uF, 100 WVDC,+20% 27159 B121-050=-551=-473M

o 1] Capacitor, Ceramic, 2200 pF, 100 WVDC, +20% 21780 8l11l-100-651-22M

c9l Capacitor, Misa, 4700 pF, 100 WVDC, :5-1 220686 CMROBF4T2GODR

ca2 Capacitor, Mica, 2200 pF, 100 WVDC, +i5 22057 CMROEF222GODR

ca7 Capacitor, Polycarbonate, 1.0 uF, 100 WVDC, 26875 C2R0MCH/ALM
+10% (Electra) )

98 |Capacitor; Polycarbonate, 3.3 of, 63 WVDC, 265397 MEC-1862-533,/08
+10% [Stettner Trush)

icoa [Capacitor, Polycarbonate, 0.068 uF, 268598 MEC-1862=-368,/01
100 WVDC, i]‘.l:lt (Electral

100 fcapacitor, Cercamic, 4.7 pF (DOnion Carbidas) 21783 8101=100=-COB04TID

=49 Change 2
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TABLE 6é=11. PARTS LIST, FIRST LO SYNTHESIIER CIRCUIT CARD ASSEMBLY A7 (Cont)

Reference Description RACAL Manufacturer/
Designation MNumber MIL Part Mo.
CLOL Capacitor, Mica, 82 pF, 500 WVDC, *1% 22108

€103, Cl04 |Capacitocr, Mica, 47 pF, 500 WvDC, +5% 22014 CMROSE470GODR
CRl, Cmr2 Diocde, Silicon 35514 1K916
CRE-CRLE,

cla, C20

CR3, CH4 Diode, Varactor (KSH) 29016 Ev2201
CRL7, CR21 |Diode, Mot Used '

CRLE Dioda, Tener, 9.1 ¥ 33544 INT5TA

L Connector, PCH, Right Angle, 20-Way (3IM) 612786 3483-1002
J2, J3, Connector, PCHB, Coaxial, SMB, Male 60044 051-B51=-0000=-91
Jid {S5ealectro)

Ll=L4 Choke, Fixed, FF, 6.8 uH, :.lﬂl 43028 LT10E129
L5 Coil Assembly, Alr-Wound LO Coil, Varciable DO92ss

L& Choke,; Fixed; REF; 15 uH, +10% 43040 LTI0K133

g1 Transistor, Fleld BEffect 32508 ZH44ls

- Pad, Tranaistor, QL, Q5, QL2, Ql3 70752 TI17-THWET
Q, @3 Tranaistor, WPH, RF High Power 32044 HRFS5LT

- Pad, Transistor, Q2, Q3 70764 HEB225

o4 Tranasistor, HPN, High Power (Motorola) 30239 2M4921

== Fad, Tranaistor, 04 T0770 RC-T05140-8A
25, gl3 Transistor, WPH, Silicon 32255 2M23469

Ok, o7, Transistor, PHP, Silicon (Motorola) 31508 ZM4126

o8, QLL

o9, QLO Transistor, PN, Low Power (Motorola) 32038 4124

QL2 Transistor, WPM, Low Power, Silicon 31500 2H318

R1, R8T, Resistor, Film, 47K, +2%, W 12161-471 | RLAOTCATIGR
RAS

B2, RL12; Resistor, Film, 10 ohms, :2!, kW 12161=100 | RLREOTCLOOGER
R28, RYZ,

R92, R94

Ri, RS5O, Resistor, Fllm, 10K, +2%, W 12161=103 | RLROTCLOIAGR
R6Z, RT3,

R81, REB2Z,

RE3

R‘l Ra1 iiﬂ':“r Fi-l-r 150 nhni. ::‘-r W 12161-151 |RLAROTCLS1GR
RS sistor, Variable, 200 ochmsa 15050=-201 |RIRSOFP2O1
R, R29, egistor, Pilm, 100 chms, +2%, WW 12161-101 |RLROTCLO1GR
RAS

RT; RE, gistor, Film, 68 ohms, +3%, LW 12161-680 |RLROTCEEOGR
Rl4, R23

RS, R22, esistor, Film, 22 chms, :II, LW L12161=-220 |RILROTCZZOCR
R&D .

R10, R26 sistor, Pilm, 1.5K, +2%, hW |12161-152 |RLROTCL52GR
Rll, R33 gistor, Film, 680 ohma, +2%, 4W 12161=-681 |RLROTCEBLGR
R13 sistor, Film, 390 ohms, +2%, W J12161-391 JRLROTC3ISLGR
R15, R3O0, Fesistor, FPilm, 820 ohms, 2%, W 12161-821 JRLRO7SHZILGR
R33, R3IT,

R47

Rl& Peziator, Variable, 500 ohms 16090-50L JRITRS0FP50L
Change 2 =50
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TABLE 6-11. PARTS LIST, FIRST LO SYNTHESIZIER CIRCUIT CARD ASSEMELY A7 (Cont)
Aeference - Description RACAL Manufacturer/
Designation Number MIL Part No.
R17, RS2, Resistor, Film, 2.2K, +2%, W 12161-222 | RLROTC222GR
L
R18 Resistor, Film, 47 ohms, +2%, &W F 12161=-470 | REROTC4TOGR
R1% Resistor, Composition, 1 ohm, +5% 121583 SEI=-2/4=1R0J

(Stettner Trush)

R20 Resistor, Film, 39 ohms, +2%, ¥W 12161-390 | RLROTCI90GR .

-R21, R2%7 Resistor, Film, 330 chms, +2%, kW 12161-331 | RLROTCIILIGR

R24, R34, Resistor, Film, 470 ohms, +2%, WW 12161-471 | RLROTC4TIGR

HJ'Sp F."I-E. . ¢

R40=-R44,

R46, R48,

R49, RSS,

R58, RBE

R25, REL, Resistor, Film, 1K, +2%, WW 1216-102 | RLROTCLO2GR

RG63, RG6E,

RTD, RSO,

R95, R97

R3Il; R32, Resistor, Film, 220 chms, +2%, W 12161=221 | RIROTC221IGE

R36

R3S Resistor, not used

R4S Resistor, Film, 56K, #2%, W 12161-563 | RLROTCS63GR

R51 Registor, Film, 4.7K, +2%, W 12151-472 | RLROTCATIGR

RS2, RE4, Regisgtor, Film, 3.3K, 125, kW 12161-332 | RLROTC3IZ2GR

E5, REY,

A84

RE? Fesistor, Film, 3.9%K, *2%, LW 12161=392 | RLEOTCI92GR

H"E'q HEE-’IH:“I! EI‘i--.l-'rﬂr 39“|:3‘r 'I"l'i' 12151-35'3 RI-RI]TI'C'JSEIGH

R&5, RT4, iResistor, Film, 15K, 2%, L 12161=153 | RLRO7TCLS3GR

R7%, R7&

R&E Resistor, Film, B.2K, +2%, W 13161-822 |RLAOTCE22GR

R&ET, R79 Resistor, Fllm, 12K, +2%, kW 12161=-123 |RLROTCL2ZIGR

R71 sistor, Pilm, 82 ohms, +2%, WW 12161=820 |RLROTCE20GR

R77 sistoc, Film, 100K, +2%, %W 12161=104 |RLROTCLO4GR

R78 sistoc, Fllm, 2.7K, +2%, W 12161=272 |RLROTCZT2GR

RED gistor, Pilm, 150K, +2%, kW 12161=154 |RLEROTCLS4GE

RES sistor, Fila, 120K, +2%, kW 12161-124 |RLROTCLZ4GR

Tl ansfaemer, Wideband 08502=1

i} Cs Quad 2-Input NOR Gate (Motorola) IE569 M3B510/0520BCE

Li Cs Hex 3-5tate Buffer (Motorola) 36694 MC14503BCL

3; OS5, C, 6=Bit D Flip=Flop 36715 M3I8510/30106BER

i]

o4 Cy Quad Z-Input HOR Gate 36650 M3B510/30301BCH I

u7 ¢ Quad Exclusive ROR Gate (Motorola) IGEs3 4070BCL I

Ua-Ul4 C, B=Dit Regliaster, Shift and Store (RCA) I&TET ChO4094BE

Uls » 4=Bit BCD Adder (Signetlies) 36768 HE2S83R

016 C; Resistor Array, 6=Pin, 10K (Bowvins) 19334-103 J4306R-10L-103

U1z C, 4=Bit Pull Adder (Motorola) 36570 B510/05401BCH

uis C, Hex D Flip—£flop (RCA] 36766 Eﬁﬂiﬂ

filg C, Dual D Flip-£lep 36636 8510/30102BCR
=51 Change 2
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TABLE 6-11. PARTS LIST, FIRST LO SYNTHESIZER CIRCUIT CARD ASSEMELY A7 (Cont)

Reference " Description RACAL | Manufacturer/ i
Designation Number MIL Part No. |
o20, U2l IC, 18 Bit Static Shift Register (Motorola) | 36769 M38510/05710BCE
o2z IS, 4x4 Multiporkt Reglskter (RCAH) 36770 CD40108BE
023 IC, Digitsl ko Analsg Comnverter ([PMI) 26771 DAC2 000 |
024 IC, Voltage Regulator (Pairchild) : 36728 M38510,/10201BEA
u2e, U28 IC, Dual D Flip=-flop (Fairchild) 36774 [ 10231DC
027 IC, Divide by 10/11 Prescaler (Pairchild) 16745 11ce0
g9 IC, Binary Up-Down Counter 16772 M38510,/31506BEA
030, 031 IC, Decode, Up=-Down Counter 316773 MIB510/31506BEA "
U32 IC, Dual 2=-Input NOR Gate (Pairchild) 16775 lo21llpc '
33, 037 IC, Dual Operational Amplifier (Hational) I6TTE LM14 586
034 IC, Quad Voltage Comparator 316693 M38410,/11201BCB
u3s IC, Operation Amplifier (Analog Device) 36765 ADS18TE
k1 IC, Analog Switch (Analog Device) 36815 DG201
oag , IC, +12 Volt Regulator (Pairchild) 36707 M3B8510/1070BYB
T40 IC, Operational Amplifier (Intersil) 315817 CAIL40E

|
Change 2 =52
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Figure 6-22. Component Location, A8

Change 2 =54
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TABLE 6-12. PARTS LIST, SECOND LO/BPO SYWTHESIZER CIRCUIT CARD ASSEMBLY, A8

Aeference Description RACAL Manufacturer/
Designation Number MIL Part No.
A8 Second LO/BFO Syntheaizer Assembly 09632
cl, 23 Capacitor, Tantalum, &.8 uF, 35 WWDC, 25060-685 | TIGZAGE 203 EAS
‘C49, C54, (Union Carbide)
u79, CEl
c2, C34, Capaciktor, Mica, 100 pF, 300 WWDC, +5% 22023 CHROSF101GODR
c35, C37, .
C46, C56,
cs57 ' : i :
g3, €4, |Capacitor, Ceramic, 0.1 uFf, 50 WVDC, +20% 21732 M39014/01=-1553
c9, €11,
€12, €13,
C15-C19, s
c21, C22,
c24, C27,
c30, €39,
C43, C44,
Cc45, C47,
c48, C62,
CEE=CTL,
C73, CT4
c5, C8, Capscitor, Ceramis, 0.01 uF, 50 WVDC, +20% 21733 C320C103MITLIEL
C3i2, C42, (Onion Carbidae)
£52, €53,
S8-C6l,
c72, €78,
80, Cl4 :
c6, 7 Capacitor, Ceramic, 0.047 uF, 50 WVDC, iiﬂt 21750 C320C4TIHNSTICA
{Union Carbidae)
c82, CB4, |Capacitor, mot used
CaS
c20 Capacitor, Mica, 12 pF, 500 WVDC, +10% 22002 CMRO5C120G0DR
c25 Ic.npm:itm:, Tantalum, 3.3 uF, 15 WVDC, +20% 25066 C513IBEII S
C26, €51 Capacitor, Polycarbonate, 0.1 uF, 100 WWDC, 26871 C2B0MCH/ALO0K
+10% (Electra)
C28, Ch4 Capacitor, Mica, 130 pF, 300 WWVDC, +2% 22101 CHMROSFLS1GODR
CB3, c8é
€33, c4l Capacitor, Mica, 68 pF, 500 WWDC, +2% 22107 CMROSEG80G0DR
€36, €40, |Capacitor,; Ceramic, 0.001 oF, 50 WVDC, 21756 CYLEC102M
€87, €10 +20% (Centralab)
C38, CaAa Capacitor, Mica, 5 pF, 500 WWDC, +4 pF 22175 CMROSCSRODODR
€50 [Capacitor, Polycarbonate, 0.47 uF, 100 wWDC, |26874 C2E0MCHAATOR
+20%, [Electra)
C55 Capacikor, Mica, 56 pF, 500 WVDC, 5% 22017 CMROSESS0J03
CE3, C&5 pacitor, Mica, BZ0 pF, 500 WvDC, +5% 22047 CMROGFE2ZLI0ODR
C75 Capacitor; Ceramic, 1.0 uF, 50 WVDC,; +2% 21748 M35014/02=1419
CT6 cCapacitor, Mica, 82 pF, 500 WWDC, +2% 22108 CHMROSER20G0DR
L i) Capacitor, Mica, 330 pF, 500 WVDZ, +2% 22117 CMROSFI3ILGODR
TRL Dicde 35525 1H400L1
6=55 Change 2
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TABLE 6-12.

PARTS LIST, SECOND LO/BFO SYNTHESIZER CIRCUIT CARD ASSEMBLY, AR (Cont)

Reference Description RACAL Manufacturer/
Designation Number MIL Part No.
CR2 . CIE; nlﬂﬂ-r Silicon 35514 INS16B

CRS

CH4 Dicde, Varicap (Motorola) 29013 MIT1E34

CRE, CR7 Dicde, Vacicap (Motorala) 29008 Mv1l650
J1l=TJ4 Connector, SMB, Push-on (Sealactra) 60044 051-851-0000-220
JB, J9

-J5 Connector, 26=Pin, Right=Angle Contral/ 61228 3429=1002
* Power (3M])

J6, J7 Connector, not used

Ll Inductor, RF, 100 uH, f.l.ﬂl 43033 LT19K012
L2 Inductor, BF, 1 uH,+10% 43024 LT4K0EL

L3, L3 Indpctor, BF, 33 ul, :lﬂt 43031 LT10ELIE

L Inductor, Varlable 08525

L& Inductor, ‘BF, 220 uB, +10% 43034 LTLOKDOZ0
L7, L& Indector, EF, 5.6 ulH, iE'IH- 43027 LT10K128
L9, L10 Inductor, Variable pgsa2 :
Q1l=06 Transistor, NPNW 32355 SH2ZIED

glo, gli, :

Q20

- Switching Pad, Transister, Q1-Q6, Q10, Ql1, J0752

Q18, Q18, Q20

Q7. Q9. Transistor, WPH, Low Power (Motorola) 32036 3904

Q15, Q17

08, Qlé Trangiator, FHP, Low Power (Motorala) 31508 2¥4126
o188, Ql9 Transistor, Field Effect 12524 M4416A
Q22 Tranaistor, WFH, High Power (Motorola) 32039 4921

- Pad, Transiskor, Q22 TOTS3

012, gl3, Tranaistor, not used

14, Q21

RL, R15, Resistor, not used

R16, RLT,

R30, m3L,

RT1, R19,

R8O, RAL,

REZ, RTO

B2 Registor, Film, 1 ohm, +5%, WW (Gyrex) 12153 SE2-1/4-1R0OJ
B3 Resistor, Fllm, 3.3K, +I%, W 12161-292 | RLAOTCISIGH
R4 Registor, Pilm, 6.8E, +2%, hW 12161-682 | RLROTCEEIGR
RS, B35, Registor, Film, 2.2K, 24, L) 12161-222 { RLAOTCZ2IGR
Red, R&d

RE, R3I3, Resistor, Film, 680 ochms, +I%, KW 12161-681 | RLROTCEBLGR
R34, RSB,

RS9, R&3,

Re7T

R7T, R24, Resistor, Film, 4.T7E, *2%, W 12161-472 | RLAOTCAT 2GR
R25, R72 ;

RE, R14, Registor, Film, 47 ohms, +2%, L 12161=470 | RLREOTCATOGR
rRi2, R83,

RS

Change 2 b=5b
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TABLE 6-12. PARTS LIST, SECOND LO/BFO SYNTHESIZER CIRCUIT CARD ASSEMBALY, A8 (Cont)
<eference Description RACAL | Manufacturer/
Designation Number | MIL Part No.
R Resistor, Film, 33 ohma, #+2%, WW 12161-320 | RLROTCIIOGR
R10, R13, |Resistor, Film, 1K, +2%, WW 12161-102 | RLROTCLO2GR
R23, R4l, ’

R43, Réd,

R4S, R4E,

R49, RS54,

R57, RS8,

. R74, RB4 _

Rl1, R27, Resistor, Film, 330 ohms, +2%, kW 12151-331 | RLROTCIALGR
RED :

Rl2, R2E Resistor, Film, 10 ohms, 2%, 4W 12161=100 | RLROTCLODGR
R1B, R20, Resistor, Film, 3.3 K, +2%, MW 12161-332 | RLROTCI32GR
RI7, BEZ B

R19, R21, Resistor, Film, l.8K, +2%, hW 12161-182 | RLROTCLE2GR
R75

R22, R3S, Resistor, Film, 820 chms, +2%, WW 12161-821 | RLROTCE21GR
B76, R1?

R28, R29, Resistor, Film, 10K, +2%, kW 12161-103 | RLROTCLO3GR
RIG, R4T,

RE1l, R73,

R78 ;

R40, R42, Resistor, Film, 470 ohms, +2%, %W 12161-471 | RLROTC4TIGR
~50, RS,

25
R4S Resister, Pilm, 56 ohma, #2%, AW 12161-560 | RLROTCS60GR
R52 Reaistor, Film, 220 chms, +2%, WW 12161-221 | RLROTCIZIGR
R53 Resistor, Film, 100 chms, +2%, hW 12161-101 | RLROTCIOLGE
RES Resistor, Film, 18K, +2%, WW 12161-183 | RLROTC1B3GR
REE, REE Resistor, Film, S60K, +2%, WW 12151-564 | RLROTCS64GR
oL IC, Voltage Regulator (Pairchild) 15728 UA723
g2 I, Quad 2-Input NAND Gate 316632 T4LS00
Ui, o7 IC, Dual D Flip-flop 16636 TALST4
oL0 Ic 16884 MS38510
o4, 05 IC; Data Selector 36743 74L5151
ué IC, Decade Counter (FPairchild) 36637 T4LS90
U8, 09, Ic, Dual Decade Counter (Hational) I6744 TALS3I90
i rd]

ULl IC, Quad 2-Input MAND Gate (National) 36809 DMT4LSO0NAT
L2 IC, Quad 2-Input NOR Gate 16660 T4LS02

ULl ID, Quad 2=-Input NAND Gate 36734 T4LS08
Ul4=U18 IC, Synchronous 4-Bit Counter 16702 T4AL5160

ola IC, Divide by 10/11 Prescaler (Fairchild) 36745 11C90DoR

o2l IC, not used

o2z ic, BCL Line Receiver (Wational) 36805 DMLOL159

¥l Oscillator, OCXO 08289

v Crystal, 20 MH:z 37039 PEL-L1BPCR T8/U

6-57/6-38
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TABLE 6-13. PARTS LIST, RECEIVER CONTROL ASSEMBLY, A9
Reference Description RACAL Manufacturer/
Designation Mumber MIL Part MNo.
" A% Receiver Control Assembly 08338
€l thru C7, Capacitor, Ceramic 0.0l uF, 50 WVDC, +20X 21733 : Bl21=050=651=103M
€9 thru €13 | (Union Carbide) :
cl6, Cl9
thru C24
ca Capacitor, Ceramic, 0.1 uF, 350 WVDC, +20X 21732 8131=-050=-651=104H
Cla, €15 Capacitor, Ceramic, 20 pF, Hompolarized, +5%| 21352 DTZ=20
{Cantralabl)
Cl7, cl38 E:E;citnr, Ceramic, 100 pF, Nompolarizad, 21763 831=000=-X5F0=101K
ggi thru LED/Resistor Assembly (EP) 1018 HLMP&E20
D55 LED/Resistor Assembly (HP) 41026 HP5082-4468
Ji, 13 Connector, 17 Contact, Switch Panel (Burndy) | 61240 HPLEL7S=5
J4&, J7 Connector, 26 Contact, BFO, Power (M) 61231 3429=2002
J5 Connector, 40 Contact, IF (3M) 61230 3432=-2002
J6 Connector, 20 Contact, Synthesizer (3M) 61213 3428-2002
J8 C:Imtue-:tnr, 4 Comtact 08573
Fl Connector, 34 Contact, P/O W1 (3M) 6l2a6 3#01-01303.('
gl Transistor, WPM, Switching 32255 ZHZ3eD
- Pad, Tramsistor, QI 70752 7177=7H WHT
Q2 Transistor, PHF, Low Power (Motorola) 32037 23900
R1 Aesistor, Film, 20K, +2%, 1/&W 12161-203 | RLROTC203GR
Egé R6, R27,|Resistor, Film, 10K, +2%, 1/& 12161-103 | RLROTCLO3GR
83, R1&, R15|Resistor, Film, 1K, +2X, 1/4 12161-102 § RLRO/C1O2GR
R&, B5 Resistor, Film, 33K, IEI, 1/64 12161-333 | RLROTC333GR
R7 Resistor, Fils, 100 ohms, +2%, L/ 12161-101 | RLROTCLOLGR
=61
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TABLE 6~13. PARTS LIST, RECEIVER CONTROL ASSEMBLY, A9 (Cont.)
Reference ‘Description | RACAL Manufacturer/ i
Designation MNumber MIL Part No.
RS, RY, Resistor, Film, 3.9K, +2I, l/& 12161=392 | RLROTC3I92GR
R24, R25
El0, R1l Resistor, Film, 11K, +2X, 1/&4W 12161=113} RLEQGJCLIIGE
R12, R13 Resistor, Film, 1 Meg. ohm, +2%, 1/&W 12161=-105 | ALROTCLOSGR
Rl6, R17 Resistor, Film, 100K oham, +iXi, 1/ 4 L12161=104 § RLROVCLO&GR
Rl8, R19, Resistor, Film, 2ZK oha, +2I, 1/ 12161-223) RLROTCI23GR
R29 thru -
R32
R20, R2l Resistor, Film, 180 ghas, +2%, 1/&4 12161=-181 | RLRO7CLBIGR
R22, R23 Potentiometer, 25K, audio Lize 08473
R26 Resistor, Fila, 15K ohm, +2X, 1/4¥ 12161=153 | RLROJCLS3GR t
vl, U5 IC, Resistor Array, LOK 19321-103 | 750-81-R 10K I
U2, U6, U0 | IC, Resistor Array, LOK (Bovins) 19323=103 | &310E-101=-103
u3 I, LCD, Frequency 08z70 |
U& I¢, LCD, Funetiom DB326
U7, U8, U9, | IC, Hex 3~State Buffer (Motorola) 36694 MC14503BCL I
uz23, U2,
u25, U4z,
U4l |
Ul0 thru IC, Display Drivers, 7 Segment (RCA) 36752 405368
uls, U3l
chru F3s
Ul9 thru Ic, Display Drivers, & Line (RCA) 36730 40548
uz2, U3b
thre UL40,
Y
V26 IC, Monstable/Astable Multivibrator 16786 50478
uz7, 028 IC, Quad Bilateral Switch (RCA) 38792 CD4DABEE
uz9 1¢, 8=Channel Analog Multiplexer (Motorola) | 36687 40518
u3s, U47 1€, Address Decoder (RCA) 36751 45148 |
il IC, Resistor Array, 22K (Dale) 19321=223 ) SIP=8=113

6-62
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TABLE 6=13.

PARTS LIST, RECEIVER CONTROL ASSEMBLY, A9 (Cont.)

Refearence

Descri htiun

RACAL Manufacturer/

Designation Mumber MIL Part No.
gg;, L F IC, Dual 2-Input WAND Buffer/Driver (RCA) ' 36795 401078

U45, US4 It, Dual D Flip—flop (RCA) 36588 M3E510/05101BCA =
146 Ic, Dual 4=Bie Latch (RCA) 36810 45088

U&sB IC, Triple 3=Input NOR Gate J6649 M3B510/05204BCH
50 IC, Decimal Decodar (Motorola) 36575 MC14028BCL

usl Ic, Up=Down Counter (Haciomal) 35583 HCL4516BCL

Uss IC, One-Shot Multivibracer (RCA) 36611 4528

U5& IC, Hex Imverter (RCA) 366835 MC L14069BCL

us7 IC, Quad 2-Input AND Gate (Motorola) 3e6TT M38L50,/17001BCD
uss IC, Quad Volctage Comparator 36693 M38510/112018CE
59, Us0 IC, Optical Tramsducer {(Opcronm) 36754 OPBT06A

Ul thrm USS)IC, B-8ir Addressable Lacch 36808 40991

Wl Cable Aszsembly 08536

; Connectot, 34 Coeatace, BSO W1 (3M) BLLIT 341 4=-6034

- - | 5ocker, SIF, 1l Contact (Robinsen Nugent) 61296 CA-L1-5TL-T3WW
- ;Enckel:, SIF, 20 Contact (Robinson Mugent) 61299 CA=20-5TL~-T3wW
- Socket, S5IP, 12 Contact (Robinsom Hugent) 61297

- Socker, SLP, 14 Comtact (Robinson Hugent) 61298

b=613
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TABLE 6=-14. PARTS LIST LCD-LED CIRCUIT CARD ASSEMELY - - =

Reference Deseription - - RACAL Manufacturer/

Designation MNumber MIL Part No.
LCD-LED Circult Card Assesbly 09501

OSl-DsS8, LED (Data Display Products SPBL1211-Y) 09806

DS17T=D532

DS9=0D516 Hot Taed

El, E2 Terminal Too28

R1-R4, Resistor, Pixed, Comp., 180 oham, & WVDC, 10945

RE, BY- 1] ;

BES, BB Registor, Hot Used

Wl Cable Assembly a8320

= Printed Circuit Carcd 09502

Change 2
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Figure 6-26. Power Supply Assembly, AlQ, Top View
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Figure 6=27. Component Location Diagram, AlO
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TABLE 6~13. PARTS LIST, POWER SUPPLY MODULE ASSEMBLY, AlD
Reference Description RACAL Manufacturer/
Designation Number | MIL Part No.
Ald Powver Supply Assembly 05389
ALDAZ +20V Reg. Ckt. Card Asay. (see Table B-=15) 0E593
cL Capacitor, Electrolytie, 12500 oF, 25 WVDC, | 24063 - 3186EAL23U025AMAZ
=10 +75% (Electra) 3
c2, €3, C5, | Capacicer, Tantalum, 1 uF, 35 WVDC, +20% 25068 T3104105H0354S
Ce, CB (Union Carbide)
C4, C7 Capacitor,. Electrolycic, 5200 uF, &0 WVDC, 26070 3186BASZIUDS0AM
=10 +75% (Electcra)
co Capacitor, Tantalum, 6.8 oF, 35 WVDC, +20X 25069 T310B6BSMO3I5AS
(Union Carbide)
clo Capacitor, Electroyltie, 1200 uwF, 50 WVDC, 24071 3050ET 12200500
=10 +75% (Electra)
cll Capacitor, Ceramic, 0.22 uF, 30 WVDC, +20% 21742 MIS0L4/02=1356
TRl Diode, Rectifier .(Varo) 35561 VH148X
cR2, CRJ Diode, Bectifier {(Varo) 35560 Vsl48X
Fl Fuse, 1l amp., Slo-Blo, 1235V 40012 FO28250V1-2a
J1 Connector, Power Ioput, Filcer and Fuse 61236 BJ4
{Components Corp-.)
J2 Connector, ac, Switched Power 61166 M24308/2-1
J3 Power Supply Connector Assembly Qﬂﬁlﬁ-l
Rl Resistor, Metal Film, 33 ohms, +2X, 1/4W 12161=-330] RLRO7CIIOGR
Tl Transformer, Powver 08517
Ul IC, Regulator, +5 ¥, 5 amp. 36627 LA T 8H05KC
L[ IC, Regulator, +15 ¥, 1 amp. (Fairchild) 36755 UATBLEKC
U3 IC, Regulator, =15 V, | amp. 36756 LM7915C
- Fuse, 1/2 amp., Slo-Blo, 250V, 3JAG 40028 FO2B250VI=1A
- Fuseholder, Clip Type, Spare for 220 ¥ 40503 350244
(Litclefuse)
= Wiring Harness No. | Assembly DE313
08515

Wiring Harness Ho. 2 Assembly
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TABLE 6=16. PARTS LIST, 20 VOLT RECULATOR ASSEMBLY, AlOA2

Reference Description - RACAL Manufacturer/
Designation Number MIL Part No.
ALOAZ 20 Volt Regulator Circuit Card Assembly 08593
[ | Capacitor, Ceramic, 0.0l uF, 50 WVDC, +20X% 21733 BL21=-050=551-103M
(Exie)
€2, Ch Capacitor, Tantalum, 6.8 uwF, 35 WVDC, +20% | 25060-685] T36ZABESMOISAS .
: (Union Carbide) £ g
c3 Capacitor, Tantalum, 1 of, 50 WVDC, +20% 25078-103] T362Al0MOISAS
(Union Carbide)
ql Transistor, Voltage Ragulator (Motorola) 32519 MJEZ00
Rl Resistor, Fila, 4.7K, +2%, l/& 12161-472] RLROTCALTIGR
B2 Resistor, Film, 47K, +2%, 1/&W 11_1-51-473 RLROTCATIGE
ul IC, +20 Velt DC Regulator (Motorola) 16819 MCT8M20CT

=69 /70
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SECTION VI
SCHEMATIC DIAGRAMS ,

7.1 INTRODUCTION

Section VII contains circuit diagrams and interconnection diagrams applicable to the
RAG6T90/GM HF Receiver. A listing of all diagrams, showing Figure number and Page number for
each, is shown below for quick reference to any diagram. ’

Fi-gur! Mo, Title Page

71 Schematic Diagram, RF Low Pass Filter, Al ' 7-3
72 Schematic Diagram, First Mixer, A2 : 7-5
7-3 -Schematic Diagram, Second Mixer, A3 -7
74 Schematic Diagram, Main IF/AF, A4 (Sheet 1) 79
T4 Schematic Diagram, Main [F/AF, A4 (Sheet 2) T-11
74 Schematic Diagram, Main IF/AF, A4 (Sheet 3) 7-13
T4 Schematic Diagram, Main [F/AF, A4 (Sheet 4) 7-15
T4 Schematic Diagram, Main [F/AF, A4 (Sheet 5) 7-17
T4 Schematic Diagram, Main IF/AF, A4 (Sheet 6) 7-19
7-5 Schematic Diagram, ISB, A5 (Optional) (Sheet 1) 7-21
7-3 Schematic Diagram, ISB, A5 (Optional) (Sheet 2) ' 7-23
7-6 Interconnection Diagram, Microcomputer Assembly, A6 7-28
17 Schematic Diagram, Serial Asynchronous Interface, A6A1 (Sheet 1) 7-27
7-7 Schematic Diagram, Serial Asynchronous Interface, ASA1 (Sheet 2) 7-29
7-8 Schematic Diagram, Microcomputer, A6A2 (Sheet 1) 7-31
T8 Schematic Diagram, Microcomputer, AGAZ (Sheet 2) 7-33
0 Schematic Diagram, First LO Synthesizer, AT (Sheet 1) 7-35
-8 Schematic Diagram, First LO Synthesizer, AT (Sheet 2) 7=-37
T4 Schematic Diagram. First LO Synthesizer, AT (Sheet 3) 7=-39
T Schematic Diagram, First LO Synthesizer, AT (Sheet 4) 741
79 Schematic Diagram, First LO Synthesizer, A7 (Sheet 5) 743
7-10 Schematic Diagram, Second LO/BFO Synthesizer A8 (Sheet 1) 745 .
7-10 Schematic Diagram, Second LO/BFO Synthesizer A8 (Sheet 2) 747
7-10 Schematic Diagram, Second LO/BFO Synthesizer A (Sheet 3) 749
7-11 Schematic Diagram, Receiver Control, A9 (Sheet 1) 7-51
711 Schematic Diagram, Receiver Control, A9 (Sheet 2) 7-53
7-11 Schematic Diagram, Receiver Control, A9 (Sheet 3) 7-55
7-12 Schematic Diagram, Liguid Crystal Display Lamps 7-57
7-13 Schematic Diagram, Power Supply, Al1D 7-59
7-14 Interconnection Diagram, RA6790/GM HF Receiver (Sheet 1) 7-61
T-14 Interconnection Diagram, RA6790/GM HF Receiver (Shest 2) 7-63
T-1/7-2

m
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SECTION VIII
DIFFERENCE DATA

8.1 | INTRODOUCTION

8.2 The information presented herein identifies the differences between.
the HF Receiver, Type RAG790/GM (hereinafter referred to as the basic receiver)
and the modified receiver, resulting from the addition of an AGC level return’
saftware modification. )

8.3 EQUIPHENT MODIPICATIONS

8.4 Refer to Attachmeant A "Technical Modification for AGC Level Return™ at
the rear of this document.

B.5 S5COFE OF DIFFERENCE DATA

B.6 In-as-much as the general description, installation, circuit desecrip-
tion and maintenance for this manual are not affected by the egquipment modifica-
tions, the difference data will address only the following. This includes:
operation, parts list and schematic diagrams for the microprocessor circuit card
assembly (AGARZ) within the microcomputer assembly (AG).

8.7 OPERATION

8.8 Cperation of the modified receiver ies identical to that of the basic
receiver with the following exception.

B.9 AGC Level Return - Refer to paragraph 1-15 in Attachment A.

8.10 PARTS LIST

B.11 The information presented herein pertains to usable on code effectivi-

ties associated with the modified receiver and provides a listing of replaceable
electrical/electronic parts for the microprocessor circuit card assembly (ASAZ)
within the microcomputer assembly (AB).

8.12. PARTS LIST DESCRIPTION - The list of replaceable parts consists of a
table which divides the microprocessor circuit card assembly into representative
groups of sub-assemblies and components &3 may be applicable. This subdivision
facilitates the identification and requisitionimg of replacement parts for the
microprocessor circuit card assembly of the modified receiver. It should be
noted that the procurement of parts for any sub-assembly/components for the
basic receiver, not covered by this parts list addressing the eguipment modi-
Fications to the modified receiver, may be obtained by referring to Section VI
of this manual.

n
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Foldout

(Refer to Figure 7-8, Sheet 1, for eircuit ﬁetailsl

Figure B=1. Microprocessor Circuit Card
Assembly (ABA2) Schematic
Diagram (Sheet 1 of 2)
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Foldout

(Refer to Figure 7-8, Sheet 1, for ecircuit ﬁetails}

Figure B=1. Microprocessor Circuit Card
Assembly (AGA2) Schematic
Diagram (Sheet 1 of 2)
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Foldout

(Refer to Figure 7-8, Sheet 2 for circuit details)

FPigure 8-1. Microprocessor Circuit Card
Assembly (A6AZ) Schematic
Diagram (Sheet 2 of 2)

B=5/8-6
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TABLE B-1. PARTS LIST, MICROPROCESSOR ASSEMBLY, AGA2
FIG.&
Eil, EEI; COMPONENT DESCRIPTION RACAL MFR. usgﬁLE
DESIG. 123456867 L .
MO PART WO PART MO CODE
ABAZ Microprocessor Assembly 08392
BT1 Battery, Wi-Cad, 2.4 V dc | 42517 .
cl, c2 Capacitor, Ceramie, 15 pF,| 21351 | oTz-15
nonpolarized, +5% » .
C3=Cl0, Capacitor, Ceramic, 0.1 P} 21732 M539014101-15983|
c18 S0 WVDC, #20% '
cl1, c12 Mot Osed .
Ccl3, Cl4 Capacitor, Tantalum, 25060-685 TIGZAEASMOISAS
6.8 ¥, 35 WVDC, +20%
Cc1s Capacitor, Ceramie, 21756 CY1S5C102M
0.001 fF, 50 WVDC, +20%
C15 Capacitor, Tantalum, 25059 T210A4 75M010MS
4.7 2F, 10 WVDC, +2%
c17 Capacitor, Tantalum, 25062=156 | TIG2B1l56FK020AS
15 4F, 20 WVDC, +20%
CR1 Diode, Zener, 5.6 V dc 33543 1IRTS2A
CR2, CR4., Diode, Silicon 35514 1M916E
CRS, CRS
CR3 Diode, Germanium 35538 1M270
J1 Connector, 34=Pin 61200
J.2 Connector, 50-Pin 61224
oL, o4 Transistor, FPHP; Low Power| 32037 AM3904
g2, Q3, Transistor, WPH, Low Power| 32036 2N3904
25 ;
26, Q7 Transistor, Field Effect 32518 TIS74
Rl, R7 Resistor, Film, 1 K, +2%, 12161-102 RLOTES102G
1/4 W
R2 Resistor, Film, 39 K, #2%,| 12161-393 | RL975393C
174 W
R3, RB Resistor, Film, 10 K, #2% | 12161-103 | RLO7S103G
1/4 W :
R4, RLZ Resiseor, Film, 47 E, 12161-473 | RLOTS473G
+2%, 1/4 W
RS Resistor, 120 K, #+2%, 12161=124 BRLOTS1240G
1/4 W
RA Resistor, Film, 82 K, +2%,| 12161-823 | RLO7SB23G
1/4 W
R Resistor, 270 ohms, +2%, 12161=-271 | RLO7S271G
1/4 W
Rl0, R1% Resistor, Film, 33 K, 12161-333 BRLOT7S333G
+2%, 1/4 W
Rll Regigtor, Film, 47 ochms, 12161-470 RLOTS470G
+2%, 1/4 W
R13 Resistor, Film, 10 chms, 12161-100 | RLROTCLOOGR
+2%, 1/4 W

=
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TABLE ;!-1.

PARTS LIST, MICROPROCESSOR ASSEMBLY, AG6AZ (Cont.)

‘I’,’{E.Ei‘ REF. COMPONENT DESCRIPTION RACAL WFR. lusAgLz
No. |  DESIG. 1234567 PART NO. PART 0. | o
R4 Resistor, Film, 10 K, 12161-104 | RLO75104G
: +2%, 1/4 W
UL IC,; Central Processor UniY 36710 ME3IB50
Y oz IC, System Memory Inter=- 36712 - ME3B53
face -
o3 -IC, Dual l-ogf-4 Decodar 36671 M3B510/307028
o4 IC, Octal 3-State 36741 M38510,/31004BEN
Tranaceiver .
oS, U6, ROM Set, Pirmware, RAGMOL | AD9666
A
U4
o7, OB IC, Random Access Mamory 36713 F5101L
ug IC, +12 V Regulator, TO-93 236760 LM7BLLZANC
ULo IC, Triple 3-Input NAND 16633 M38510,/300058CH
Gate
il IC, Quad 2-Input NOR Gate | 36660 MS8510,/30301BCH
mz2 IC, Hex Inverter 36676 M38510/3003BCE
Tl3 IC, Dctal D Tri-State F/F| 36703 SHT4S3ITIN
XUS, XU8, IC Socket, 24 Pin, DIP 76020
XUl4
¥l Crystal, 2 MHz 08487
- Printed Circuit Card 0a482
i
B-8
8
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‘ATTACHMENT A
TECHNICAL MODIFICATION
FOR
AGC LEVEL RETURN
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, Fil=2

TECHNICAL MODIFICATION
FOR
AMGC LEVEL RETURN

1=1. SCOPE

1-2. This dnmmaﬁt provides technical information on an eguipment mdificatlnnﬂ
to the HF Receiver, Tj"Pl' RAG790/°GM for AGC level return, as well u.-adﬂr-:un :
the associated circuit changes and recelver deployment, as ur. be applicable.
It should by noted that this modification is a part of the standard
configuration for the HF Receiver, Type RASTI0/GM.

1-3.  INTRODUCTION

1=d. The information presented in the following paragraphs identifies and
describes the differences between the HF Receiver, Type BRA6790/GM (hereinafter
ceferred to as the standard receiver) and the modified receiver, resulting from

an AGC level return software modification to the microcomputer assembly (A6).

1=5. EQUIFMENT MODIFICRTIONS

1-£. The standard receiver was modified to provide an AGC level return to all
gtatus returns during remote control operation. This level is appended to the
status return before a carriage return (CR) in the form Rx. R standing for the
MC return level code and x representing a range from 0 (minimum signal] to 150
{maximum signal). The data character format used for all command and monitor
statements during remote control operation, via a remote computer/controller,
consists of a start bit, seven data bits, an optional parity bit, andfor two
stop bits depending on the optional parity condition. In addition, the AGC
retuen level is sent, wia a serial -asynchronous RS-23IC remote control
interface, to the remote computer/controller regardless of AGC mode setting.

1-7. To implement modification to the standard receiver, the existing EPFROM
set was replaced with a functionally similar cireuit, in addition to, being
equipped with the necessary software for accommodating AGC legvel retorn opera=

2

tion.
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1-8. CIRCUIT CHANG

1-8. The following paragraphs describe those circuits that were replaced
and/or changed to implement the eguipment modifications.

1-10. MICROCOMPUTER ASSEMBLY (AS) - The microcomputer assembly consists of two
separate circuit card assemblies. These include: the serial asynchronous inktar-
face (ASAL) and the micreprocessor (ASAZ) clreouit card assesblies. However, for
-.I:his application only the microprocessor circuit card assembly mﬁuj' is to be
considered. The microprocessor circuit card assembly used in the modified
recelver is physically and functionally the same as the assembly used in the
standard recelver with the following u:mtiﬁn, The intﬂﬂra;:u-! circuits US, U6,
Ul4 firsware EPROM, ROM get, part nusber 08449 was replaced with an EPROM, ROM
set, Type RAGMOl, part number A09666, as a result of the software modification
to implement AGC level return operation. In addition, this software
modification also provides the modified receiver with a low frequency reception
extension to 50 kHz, however, with degradated response below 500 kHz.

1-11. RECEIVER DEPLOYMENT

1-12. The following paragraphe address the installation, operation and main-
tenance of the modified recelver.

1=13. IMSTALIATION - The physical installation of the modified and standard
receivers is identical. Bowever, refer to Appendix A for additicnal technical
information concerning the input/output electrical interface for implementing
remote control operation, as appropriate. '

1-14. OPERATION - Operation of the modified receiver is identical to that of
the standard receiver with the following exceptien.

1-15. AGC Level Return - During remote control cperation, the modified recelver
will append an AGC level to all status returns in the range of 0-150 (minimum to
maximum signal), using a standard ASCIT data character of the form Rx. Refer to
Appendix B for technical information concerning local and remote operation, as
appropriate.

1=16. MAINTEMANCE - Maintenance of the modified receiver is the same as for the

standard receiver.

n
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AFPENDIX A

INPUT/OUTPUT ELECTRICAL
INTERFACE
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AFFENDIX A

INPUT/OUTPUT ELECTRICAL INTERFACE

A=1l. IMTRODDCTION
A=2. The digital input output connector type is M33I723=-02R-16Z6H.

The receiver address; baud rate; and parity cption may be selected by
grounding pins on the input ocutput connector. See Plgure A-1l.

Beparate lines are provided for command input and monitor ocutput data.

The command receiver meets the specifications of RS423 and MIL-STD-188-
114, It is interoperable with MIL-STD=-188C or RS2312 compatible devices. In
addition, the command receiver is interoperable with MIL=-STD=1BBC or BRS232
compatible devices.

The monitor trangmitter meets the specifications of RS54323 and
MIL-STD-188-114. It iz interoperable with MIL-STD-1BBC or RS232 compatible
davices, In additisn, the interface may be strapped for RS422 onipolar

cperation.

The interface allows up to ten receivers to be placed on a common parallel

input/ontput bus.
The data character is the standard ASCII asynchronous format consisting of

one starkt bit, seven dats bits (one ASCII charascter), one optional pacity bik,
and cne of two stop bits depending on-pacity condition. See Flgure A=d.

A=l
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FIN FNCTION

A System Ground

B Data Cut A

c Data Out Ground
D Data Out B

E Ground

F Data in A"

G Data in Ground
B Ground in B'

3 Ground -

E Receiver § D1-1
L Receiver § Dl=2
M Receiver # Dl-d4
H Receiver § D1-8
F Receiver § D2-1
R RBeceiver § D2-2
8 Receiver # D2-4
T Receiver § D2-8
4] J Parity Select
v Parity Even / 0Odd
W Bapd Rate B4

X Baud Rate B3

v Bapd Rate B2

-] Buad Rate Bl

a Ground

B Ground

o System Ground

1. Data Input/Outpukt "A" = Mark is5 negative.
2. Data Input/Output "B" = Mark is positive.
3. Por unipolar ballanced (RS-422) operation, a jumper may be changed on the
bBoard. 1
4. The address, Parity option, and Baud rate are configured as follows:
Logic 1 = Open Circuit
Logic 0 = Ground
The Baud rate selection 1% shown in Flgure 2.
The data transmitters and recelvers may be wired as shown in Figure 3.

Figure A-1. Digital Interface Connector ABAl Pin Assignment

This manual was downloaded from BAMA's
282 boatanchor site http://bama.sbc.edu

,'E ' Reworked by
%Ltp,_‘r PAGPGA



=2

CODE (HEX)

L B = - O SR T P LT e ]

BADD: RATE

50

75
110
134.5
150

600
1.2k |
1.8k

2k
2.4k
3.6k
4.8k
7.2k
9.6k
19,2k

Plgure A=-2.

Baud Rate Selection

A. RS423, RS232, MII~STD-188-114 Unbalanced

ABRALTL A
B
c
]
E
F
G
H
)

B. RS5422

ABALTL A
B
c
2]
E
F
G
H
o

Systes Ground
Data Out (a)
Data Out Ground

Data In (a")
Data In Ground

System Ground

Data Qut (a)
Data Cut (b

Data In (a')

Data In (b"})

Figure A-3.

Intecface Wiring For Various Control Systems

Reworked by
+ v PAOPGA
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Btart Bit

ASCII Datas Bit 0

ASCII Data Bit 1

ASCIT Data Bit 2

ASCII Data Bit 3

ASCII Data Bit 4

ASCITI Data Bit 5

ASCII Data Bit &

Parity Bit or Stop Bit

Stop Bit

Figure A-4. Data Character Formak
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AFFENDIX B =

OPERATION WITH AGC RETURN SOFTWARE INSTALLED

B=1. LOCAL OPERATIOH

B=2. Operater front panel control is described for nellectinn of !reqﬁen.q','
BFO offset, detector mode, AGC time constankt, and h-nduldth.- Alsc the operator
may select audic or RF signal strength indications on the meter, adjust audio
and RF gain, and select local or remote control operation. In addition,
secondary pushbutton control allows the operator to invoke the build in test
function (BITE)] and to manually force the filter complement display to any
desired set-gp.

a. Fregquency Selection: The receiver cperating fregquency may be set in two
ways: First, gross changes in frequency may be made rapidly via the push-
buttons, Depress the ENTER key; then input the desired freguency using the
digit pushbuttons 0-%. The new fregeuncy will be displayed on the LCD panel,
starting at the left-most, 10 MHz digit, and progressing to the right. The
second method of freguency selection Involves the l:un.ir.q wheel. The tuning
wheel iz enabled to enter freguency whenewer the tuné select pushbutten has been
depressed, selecting FINE (1 Rz increments), SLOW (30 Hz increments) and FAST
{100 Hz increments). (Note that FINE does not display on the auxiliary LCD
panel, but SLOW and FAST do.) For protection, LOCK may be selected, disabling
Ehea tu!;"!q wheel from all functions, so the operating fregquency may not be
changed inadvertently. Rotating the wheel clockwise will increase the
freguency, counterclockwise will decrease the E£requency, in the in:l:;-,nent:;

chosen.

b. BFO Selection: Por COW reception, set the BFO to the required offset
frequency by selecting the BFO tuning function and spinning the tuning wheel
until the desired BFO offset is displaved. (LOCE will also protect the BFD
setup, if depressed.) Depressing the BFD/CENTER button will center the BFO at
the IF for use as a zero beat tuning aid. Depressing this button again will
restore the original chosen offset frequency. The BFO may not be tuned in the
BFD center mode. This BFD center mode is indicated by the display in the BFO
frequency of only the first digit and decimal point.

B-1
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c. IF Bandwidth: Select the desired IF bandwidth by depressing BWl throogh
BWS. BWl will select the narrowest IF filter installed. Increasing BW numbered
bottons will select increasing filter bandwidths.

d. Detection Mode:r AM, FM, CW or separate 558 detection modes may be
selected by depressing the appropriate poshbutton. ISE mode for receivers so
equipped, may be activated by depressing the ISE pushbutton. Pressing this
button will activate both USE and LSB reception channels simultanscusly, and
will econnect the headphone o the last monitored ISE channel, : :uha.:mq-umt"
depressions of the ISB button will connect the headphons to the LSBE or USB
channels as indicated by the LCD display.

e. AGC Time Constant selection is made via the SHORT, MEDIOM, and LONG
pushbuttons. In addition, & wariable threshold gain control mode is available
which uses manual gain in conjunction with AGC so that a signal below the AGC
threshold point, as determined by the IP gain control is cut off while a signal
above the MGC threshold ils captured by AGC. This is selected using the above
switches in conjunction with the MGC bubtton.

£, Manual Gain Control (MGC) or Variable Threshold gain control of the
receiver - IF strip is enabled by use of the MGC button. The receiver IF skrip
gain is5 then controlled by the IF gain contrel en the Efront panel, of the
minimom set by the IF gain control in varisble threshold mode.

g. Audio level to the headphones is set by the AF GAIN control. Audio ko
the line cutput is determined by the MAIN LEVEL audio. control and indicated by
the LCD meter when AF is selected on the meter. Audio to the line output for
I5B-L5RE ;Ls. determined by the preset ISB-L control on the front panel, if I5B is
installed. If it is installed; the I5B=0 line output is set by the main level
control, and the main AF output is now switched between upper and lower sideband
as determined from the front panel.

h. Meter Selection, AF or AF, 1'.:. montrolled via the METER RF/AFP button.

i. Remote/Local control of the receiver is selected by alternate depression
of the REMOTE/LOCAL pushbutton.

B=2
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j. BITE, or the built in test function, can be invoked in local mode at any
time by simultanecusly depressing LOCE and AM. BITE will then "determine,
organize, and display the bandwidths of the IF £ilters installed in the

receiver, as well as testk receiver parameters for proper operation. Any errors
will be displayed on the main LCD display. (See Table B-2 for list and explana-

tion of errors.] If there are no errors, the receiver will return to its pre-
BITE frequency, detector mode, etoc.,; when BITE is complete, and will use and
digplay the new filters data. If any errors were encountered, the old filter .
data will remain unchanged. In addition:

LOCE and CW can be used to force BITE to proceed to the Inul: sequential
test afeer an error has caused it to stop. .

LOCKE and USB can be used to force BITE to cycle in a tight scope loop
for analysis

LOCE and LSE can be used to prematurely terminate BITE.

k. Porced Bandwidth Setup 13 accomplished, in case BITE results are
unsatisfactory, by simultanecusly depressing LOCE and.ISE (but not during BITE!)
The LCD display will indicate AUX. Entry of symmetrical filters is accosplished
using the digits 0=8, in 100 Ex steps, delimited with the ENTER key. For
example, to enter a .4 kHz (400 Hz) filter, "4™ and "ENTER" would be pressed.
Tc enter 20 kHz, "2", "0®, "0%, "ENTER" would be pressed. (200 = 100 Hz
= 20 kHz). 0S8 and LSEB filters can be loaded also, uvusing the U558 and L5SB
pushbuktons, each time followed by ENTER. Blank filter slots can be loaded
simply by pressing the enker key again. When all seven filter slots have been
loaded, the AUX indicator will go off automatically, disabling any further
changes, and resetting the receiver to normal operation. If it is desired to
terminate this function before all slots have been changed it is only necessary
to depress ISH.

B=3. REMOTE OPERATION

B=4. Sge Table B-1 for a complete list of remote commands and usage. The
data is coded as ASCII characters, and transmitted as a string terminated with a
carriage return. A typical string would look like the following:

F2,.35D03I1.2M4B-2.3R37(CR)

n
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The Carriage Retlcn (CR) is the trigger to the receiver to set up the data from
all commands ceceived since the last carriage return. All monitor data streams
are terminated with a carriage return.

Table B-1. Command and Monitor Data and Pormat
A. Receiver Number [585)

The ASCII followed by two opticnal numeric characters shall select the
receivers to respond to this and all subsequent commands, until changed by
another "5" command. '

The "5" character followed by no numbers is a system wide unlisten command.
Multiple receivers may be addressed with one command sequence by separating the
cecelver numbers with commas. Multiple addressing may not be usSed to set

control modes or o specify a talker.
B. Freguency (F3.415916)

The main tune PFreguency is entered in MHz in up to tight digits with
opticnal decimal point. Leading and trailing zeros may be removed from the
cosmand ., The frequency given is the true carrler frequency except for the
gideband detection modes, when the frequency is that of the wirtual carriec.

C. Detector (D3}

The detection mode of recelver is set with this command. The modal commands

Are:

1 = Amplitude Modulation

2 - Pregquency Modulation

3 - Continuous Wave, Variable Offset

4§ = Continuous Wawve, Center Tuned

5 = Independent Sideband (I-L5B AGC Meter Lewvel Returned)

6 = Lower Sideband

* 7 = Upper 5ideband

8 - Independent S5ideband (I-USB AGC Heter Level Returned) See Paragraph L.

B-4

n
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Table B=1. Command and Monitor Data and Formak (Cont.)

The detection mode contains four non-modal override commands which may be

used for malntenance and test purposes. These commands are distinguished from
the modal commands by the "=" placed between the letter and the command number.

[(D=l] .
=1 = Envelope Detector
=} = Continuous Wave Detector
- =3 = Freguency Modulation Detector
=i = I5B°

When an override command is given here it must also be used to select the IF
£ilter.

D. IF Bandwldth (Ig)

The IF Bandwidth is specified in kilocherz. The receiver selects the
bandwidth closest to the one reguested. The moniter Jdata shows the ackusal
bandwidth picked.

In override mode the sommand becomas I=3, where the number lg the filter
slot nember from one to seven. When in ISB owerride mode, the I= command must
be used ko select the USE £ilter,

E. AGC Made (MZ)
The AGC mode and cate are specified as follows:

= Short AGC time constant

= Mpdium AGC time congtant

- Long AGC time constant

HManual IF attenuation

= Shoct time constant Variable Threshold mode
- Medium time constant Varlable Threshold mode
= Long time constant Variable Threshold mode

=l O N Ew b RS S
i

F, BFD Freguency (B-1.81)

The BFD offset from center freguency, specified in kHz is entered with this
command. The data is used in the modal system in OW only.

n
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Table B=1. Command and Monltor Datas and Pormat ([Cont.)
G. Attenuation (A30)

The attenuation number defines the amount of attenuation placed in the
signal path during the manual attenuation AGC mode, or the minimum attenuation
during the ¥variable threshold modes. The attenuation wvaries from zero (no
attenuation) to 150 (maximem attenuation) with no change between numbers érﬁ&r'
than 3 dB. .

E. Status (55)

The status command when Sent to the receiver controls its operating status.
In the monitor mode the status provides summary error indication.

1} Command Status

Command status may only be sent to one receiver, since commands 5 and 6
create monitor data streams. The status commands are:

= Sgt the receiver to local control.

- Sgt the receiver to remote control.

= Execute the BITE self test routine.

- Terminate the BITE self test routine.
Report currently installed bandwidths.
- Report BITE results.

= Force bandwidth setup.

= Enahle remote AGC dump.

- Inhibit remote AGC dump.

WO Ope=f O LA s bbb B =
1

Command 1 Sgts the receiver to local control mode. This command is invalid in

ovecrride mode.
Command 2 - Sets the receiver to the remote control.
Command 3 - Starts receiver Bite (Built in Test) routine.

This command, when excepted causes the recelver to output a colon
{:} until bite iz Finished it will cutput & colon response to any

talk command.
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Table B-l. Command and Monitor Data and Format [Cont.)
Command 4 - Terminate Bite - causes the receiver to assume its pre Bite status.

Command 5 = Report current bandwidths. This command causes the receiver to list
the installed f£ilter bandwidths in slot number order followed by a
carriage return. :

. (FL1), (FL2), (FL3), (FLA)}, (FLS), (FLE), (FL7), (CR)

A typical output might be L,, 6.2, U, .4, 20, (CR)
Which reports the following:

Sloe Filter Modification

Lower Sideband Filter
Hothing

1.2 kHz Symmetric Filter
Opper Sideband Filter
400 Bz filter

20 kBz filtar

Nothing

L e daR b

Command 6 — Report results of last bite. Mote that this is not cleared after
having been read, nor does it capse another Bite ecyele. To get a
new Bite cycle with report, start with 53, then go to 56.

GOOD response - OK XX (CR)
BAD response - 4, 17, 33 End XX (CR)

Command 7 = Porce Receiver Bandwidth setup.

This command 1s used to force a particular filter complement in the
&M receiver. Allowable codes are L for Lower Sideband, U for Upper
Sideband, W for MWone, and bandwidths up to 20 kHz in kHz with a
resolution of 100 Ez, Symmetric bandwidths in kHz are terminated

with & comma.

The string may contain all seven filters or it may end early with a
{CR). 5lots not entered will not be altered by the 57 command.

n
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Table B=1. Command and Monitor Data and Pormat (Cont.)

The command:
Slot - Filter Modification

Lower Sideband Pilter

Upper Sideband '

1.7 kHz Symmetric’

400 Hz Symmetric

Unuged

3.2 kHz Symmetric

Unchanged from previous setting

=1 @ LW s Gk R R

Command & - Enable AGC Dump

This command causes all subsegquent commands containing receiver data
to cause an automatic AGC dump.

Command 9 - Inhibit AGC Dusp

Thiz cosmand causes the AGC sommand dump to be disabhled. This would
be used when Free tuning the receiver by remote control.

2) Monieor Skatus

The following summary status is appended to all other monitor

data streams:

= Receiver cperating im remote control

Syntheslzer ocut of lock

= Repceiver in Override remote control mode

Last command sequence had character transmission erco:
= Last command seguence had data ercor

= Lost data error in last seguence

B O OF B B

Ll =t

The indicators above are added together to Efrom the summacy
gtatus., For instance 17 indicates remobe operation with a data
error in the last command stream.
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Table B=-1. Commsnd and Monitor Data and Format (Conb.)

I. Monitor Command G (G)

This command iz the overall monitor command. All data relevant to the
current status is returned on receipt of the trigger.

J. Monitor Command T (TFI)

‘This is the selective monitor command. It allows the controller to u'pﬂ:_l!:,r.
the data to be returned in the monitor data stream generated following the
carriage return trigger.

i

The monitor commands will be lgnored unless sent to only one recelver.

The selective monitor command must immediately precede the carriage rceturn
to avoid confusion with the data cosmands which use the same letter control
characters.

E. Owverride Mode Hotes.

The override mode gives the remote controller fumctional level control of
the receiver. That is, the first local oscillator is always tuned to 40.455 MEz
above the entered freguency. The IF slot is always enabled regardless of the
type of filter installed. It is up to the controller to decide what the filter
should be used for, the type of detection mode to employ, and the BFO offset to
receive a signal. For instance, in sideband detection with a symmetrical
filter, the first local oscillator and BFO must be properly offset to correctly
demodulate the signal. The controller alse assumes the responsiblity for )
ensuring that the filter is installed in the selected slot; since an empty slot

will cause a dead receiver.

The override mode blanks the display. In addition, owerride signals cannot
be handed off to the operator; since the machine has no way of deciding the
difference between a sideband signal with wirtval carrier offset or a CW signal
with a copy BFO offset. Consequently status command 51 is invalid in override
mode.

n
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Table B~l. Command and Monitor Data and Pormat (Cont.)

The override mode is invoked when both detector and bandwidth are
sent in the same comsmand with the = sign. Sending either without the equals
gtores the = data bot leaves the receiver in the modal command mode.

L. - AGC Level Return (R30).
This number is appended to all Status returns and is in the range O
(Minisum Signal) to 150 (Maximum Signal). It is sent to the remote controller

regardless of the AGC mode setting, i.e., whether in MAN, SHORT or any
combination of the same.

B-10
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Table B=2. Bite Error Table

ERROR HUMBER DESCRIPTION

1 Pirst Local oscillator synthesizer not locked after 100
millisecond delay from 500 kBz step change.

2 Second Local Oscillator (reference) synthesizer not locked.

: 3 First Local Oscillator synthesizer does not break lock to
enter fast sampling mode on 500 kEz step change.

4 Third Local Oscillator thesizer not locked after 100

% millisecond delay from 500 %Hz step change.

5 First and Third Local Oscillator synthesizers not locked
after 100 millisecond delay from 500 kHz and 500 Hz step
change, respectively.

6 Filter slot one contains a symmetrical filter, but there are
S88B filters also in the system.

7 Filter slot one contains an upper sideband filter. I5B
operation, if installed, will be impaired.

B Ho USB filter has been found in the system, and Eilter slot
one does not contain a Symmetrical £ilter.

8 Hot used,

10 Mot used.

11 Mo LSE filter has been f&hnd in the system and Ffilter slot
one does not contain a symmetrical filter.

12 Ho symmetrical fileterz have been found in the system.

13 Filter zlot one does not contain a lower sideband Filter, buot
ISE is installed.

14 Random access memory test PFailure: Data written to memory
different from data read back,

15 Either mno filters are installed in the system, or the
synthesizer sgignal strength is out of range prescribed for
BITE.

1la Filter slot one containg no fileer.

17 Two or more LSB filters have been found in the system.

B-11
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Table B-2. Bite Error Table (Conk.)

ERROR HUMEER DESCRIPTION

18 Two of more USE f£ilters have been found in the system.

19 . Although a lower sideband. filter has been found in the
system, it is not installed in f£ilter slot one. I5E
operation, if installed, will be impaired. )

20 e Hat used.

21 Filter in filter slat one is skewed from the IF center
frequency.

22 2 Fileer in filter slot two is skewed from the IF center
Erequency.

23 Filear in filter aslot three g2 skewed from the IF cenker
Erequency.

24 Fileter in f£filter slot four is skewed from the IF pcenter
Erequency.

25 Flleer in filter slot five is skewsd from the IF cenker
Eregquency. 3

6 Filter in- filter  slot sgix 1is skewed from the IF cantar
Erequency.

27 Filter im £filter slot seven is skewed from the IF center
Erequency.

a8 Hot used.

29 - Hot used

30 Hot used

il BITE frequency sweep underflowed while attempting to measurse

bandwidth of £ilter installed in filter slot one.

32 BITE frequency sweep underflowed while attempting to measure
bandwidth of filter installed in filter slot two.

33 BITE freguency sweep underflowed while attempting to measure
bandwidth of Ffilter installed in filker slot thres.

34 BITE frequency sweep underflowed while attempting to measure
bandwidth of Eilter installed in filter slot fouwr.

B-12
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Table B-2. Bite Error Table (Cont.)

ERROR WUMBER DESCRIPTION

15 BITE freguency sweep underflowed while attempting to measure
bandwidth of filter installed in £ilter slot five.

36 - BITE frequency sweep underflowed while attempting to measure
bandwidth of filter installed in Ffilter slot six.

37 BITE freguency sweep underflowed while attempting to measure.
bandwidth of filter imstalled in filter slot seven.

B=13/8B-14 blank
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This manual is provided free of charge from the “Boatanchor
Manual Archive”, as a service to the Boatanchor community.
It was uploaded by someone who wanted to help you repair and
maintain your equipment.

If you paid anyone other than BAMA for this manual, you paid
someone who is making a profit from the free labor of others,
without asking their permission
You may pass on copies of this manual to anyone who needs it.
But do it without charge.

Thousands of files are available without charge from BAMA.
Visit us at: http://bama.sbc.edu

This manual is reworked and converted
from a BAMA loose pages file to a easy
to print manual in PDF format by:

Real radio’s have tubes!
Keep them glowing !!

File credits:

Wim Penders PAOPGA
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