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SAFETY SUMMARY

The féllowing are general safety precautions that are not related to any sf)ecific procedures
~and therefore do not appear elsewhere in this publication. These are recommended
precautxons that personnel must understand and apply during many phases of operation and
maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at all times observe all safety regulations. Do not replace
components with power on. Under certain conditions, dangerous potentials may exist when
the power control is in the off position. To avoid casualities, always remove power and
discharge a ground circuit before touching it.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances reach into the unit for the purpose of servicing or ad]ustmg
equ1pment except in the presence of someone who is capable of rendering aid.

RESUSCITATION

Personnel working with or near high voltages should be familiar with modern methods of
' resuscitation.

Warnings and Cautions appear in the text in locations where appropriate.



WARRANTY

Seller warrants each new product manufactured and sold by Seller (except consumable
items such as tubes, fuses, batteries, bulbs, and like items), that it will conform with the
applicable specifications and will be free from defects in material and workmanship under
normal use and service for a period of one (1) year from the date of shipment from Seller's
plant when operated in accordance with Seller's operating instructions. This warranty shall
extend only to the Buyer and to the United States Government, but to no others.

Warranties are valid only when and if:

(a) Seller received prompt written notice of the breach within the period of the
warranty;

(b) The defective product is properly packed and returned by the Buyer
(transportation and insurance prepaid); and .

(c) The product is defective and has not been subjected to any misuse, neglect,
improper installation, accident, unauthorized repair or alteration. .

Seller's exclusive obligation under all warranties; express or implied, and Seller's
‘exclusive liability for any personal and/or property damage (including direct, consequential
and incidental) caused by the breach of any or all warranties shall be limited to repair or
replacing any defective part or parts free of charge, F.O.B. Seller's plant.

Except where the product is sold to Seller's description and sole specification, Seller
does not warrant Merchantability of Goods or that the product is Fit for the Purposes
intended. There are no warranties that extend beyond the description on the face hereof or
beyond the terms and conditions contained herein.

IN NO EVENT SHALL SUBCONTRACTOR BE LIABLE FOR ANY SPECIAL,
INCIDENTAL OR CONSEQUENTIAL LOSS OR DAMAGE ARISING OUT OF ITS BREACH
OF ANY PROVISION OF THIS CONTRACT.



Clearing RA6793A memory after battery replacement.

Press CHAN A Light On
Change all modes and frequency to desired operating info

Press and Hold STORE Button

Enter “01” Release STORE Button (The CHANNEL will go blank)

Press and Hold STORE Button again

Enter “02” Release STORE Button (The CHANNEL will go blank)

Press CHAN Button again and check info stored by using the Tuning Knob
to change the channel and display the stored information.

Gary E. Wingerd
9107 Jordan Rd.
Fairplay, MD. 21733
301-582-2424
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R-2174 FORCED FILTER OPERATION
1. ENTER FORCED FILTER MODE BY PRESSING (AND HOLDING) THE LOCK
KEYSWITCH , THEN MOMENTARILY PRESS THE ISB U/L KEYSWITCH. RELEASE
BOTH. (THE AUX INDICATOR SHOULD ILLUMINATE ON THE AUXILIARY DISPLAY
INDICATING FORCED FILTER MODE IS ACTIVE).

2. ENTER THE DESIRED FILTER DISPLAY VALUES. THE FILTER VALUES ARE
ENTERED IN ASCENDING FILTER POSITION ORDER, 1-7. (NVOTE THAT A4
MAXIMUM OF § SYMMETRICAL, 1 LSB, AND 1 USB FILTERS MAY BE ENTERED.
FEWER MAY BE ENTERED, DEPENDING ON THE FILTER HARDWARE
CONFIGURATION).
BLANK FILTER SLOTS SHOULD BE ENTERED SIMPLY BY PRESSING ENTER, TO
MOVE PAST THE SLOT.

A. SYMMETRICAL FILTERS: PRESS NUMERIC KEYPAD SWITCHES FOR FILTER
VALUES, IN 100 Hz RESOLUTION STEPS. (FOR 400 Hz, PRESS “4". FOR 3.2 kHz,
PRESS “3" THEN “2"). TERMINATE EACH FILTER ENTRY WITH ENTER.

B. USB FILTER: PRESS THE USB KEYSWITCH, TERMINATE WITH ENTER.
C. LSB FILTER: PRESS THE LSB KEYSWITCH, TERMINATE WITH ENTER.
D. NULL (BLANK) FILTER SLOT: TERMINATE WITH ENTER

3. TERMINATE FORCED FILTER MODE BY PRESSING THE ISB U/L KEYSWITCH.
(NOTE THAT THE AUX INDICATOR EXTINGUISHES). NOTE THAT FORCED FILTER
MODE WILL AUTOMATICALLY TERMINATE WITH THE 7® PRESSING OF THE
ENTER, AS THIS WILL INDICATE TO THE RECEIVER THAT ALL FILTER SLOTS
HAVE BEEN DEFINED. PRESSING ISB U/L EARLIER THAN THIS WILL TERMINATE
FORCED FILTER MODE, LEAVING ALL UNDEFINED SLOTS IN THEIR ORIGINAL
CONFIGURATION.

Gary E. Wingerd
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SECTION 1
- GENERAL DESCRIPTION

l.1 ELECTRICAL CHARACTERISTICS

The RA6793A HF Receiver shown in Figure 1-1 is a fully synthesized, microcomputer-
based, tunable, solid state Receiver designed to provide reception capabilities for CW(A1),
AM(A3), LSB/USB(A3J), FM(F3) and ISB (A3B-Optional), emissions over the frequency range
of 0.5 Hz to 30 MHz. Frequency tuning is accomplished by either keyboard entry (numerical
hall-effect pushbutton switches) 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 illuminated LCD.
(Liquid Crystal Display) digits of tuned frequency and 3 digits and sign readout of BFO data
relative to IF Center +8.0 kHz. Other front panel displays are: RF Meter, AF Meter,
Bandwidth, AGC, Mode, Tuning, Remote, Scan, Delta, and Fault Indication. Additionally,
provision is made on the front panel, selectable by use of the the RF Gain Control, to
manually control the AGC threshold anywhere within the range of 110 dB above the preset
AGC threshold level, and the AF Gain level, selectable by used of the AF Gain control, to
the Phones jack, and external loudspeaker output. :

Provision is made for the selection, storage, and recall of up to 100 channels which
may be preset or changed by the operator during operation. The 100 channels are divided
into 10 cells, each containing 10 channels (e.g. 0-9, 10-19) which may be selectively scanned
within a cell with halt on active channel exceeding a preset threshold. One to ten channels
may be automatically scanned depending-on the operator selected setting of each channel's
scan flag. Additionally, scanning may be manually controlled by using the manual scan mode
in conjunction with the main tuning knob. Channels may be preset and reviewed without
disturbing normal receiver operation through use of the Delta mode. Complete RF input
protection ‘with lightening arrest is provided.

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

Built-In Test Equipment.(BITE) is provided in the Receiver circuitry to find, test and
report operational status to the lowest replaceable unit (LRU) with both local and remote
initiation and verification.

The internal frequency tuning circuitry of the Receiver includes a single loop
DIGIPHASE Ist LO Synthesizer, phase lock loop 2nd LO and BFO Synthesizers, which in
combination determine tuned frequency to a resolution of 1 Hz. The synthesizer BFO tunes
+8kHz in 10 Hz increments with a pushbutton selectable mode for immediate zero
reference. - = o o

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

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

Input signals from the antenna are connected to a low pass filter which rejects signals
above 30 Hz. The output of this filter is then coupled to a mixer stage where the RF signal -
is mixed with the synthesized local oscillator signal. The frequency of the local oscillator
can be varied from 40.955 to 70.454999 MHz. This signal is brought through a filter and
AGC controlled amplifier stages to the second mixer. :

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

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

| The RA6793A Receiver mounts in a standard 19-inch (48.3 cm) equipment rack, and
occupies 5.25 inches (13.33 cm) of vertical space, 19 inches (48.3 cm) wide, 18.5 inches
(47 cm) deep and weighs 32 pounds (14.5 kg).

A rigid, die-cast full width chassis is used as 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 surface of the die-cast chassis while the control and
digital 1/O modules are attached on the Receiver main frame. All modules are accessible
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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 access. A primary power fuse is accessible from the rear
panel.

1.3 EQUIPMENT SUPPLIED
TheAequipment supplied consists of the following:

1.  RA6793A HF Receiver configured with assemblies:
A1l RF Low Pass Filter Module
A2 Ist Mixer
A3 2nd Mixer
A4 Main IF/AF Converter
A6A2 Microprocessor
A7 1st LO Synthesizer
A8 2nd LO/BFO Synthesizer
A9 Front Panel
A 10 Power Supply Module
2. W18, Primary Power Input Cable
3. Connector, Mating for J3
4. Six Mechanical Filters. 3
Unless - otherwise = specified the filters shall conform to Racal part
numbers 07883-1 thru 07883-6. Refer to Paragraph 1.5, Item #2 below for
details.

L4 EQUIPMENT REQUIRED BUT NOT SUPPLIED
All equipment required for normal installation and operation of the Receiver is
supplied and listed in Paragraph 1.3. Maintenance equipment required for the receiver, but

not supplied, is listed in Table 1-1.

Table 1-1. List of Equipment Required But Not Suppliéd

EQUIPMENT MANUFACTURER
Oscilloscope, Dual Trace, Portable Tektronix 465M
AN/USB-425(v)1 : v
RF Millivoltmeter | Boonton 92B
Spectrum' Analyzer Hewlett Packard Main Frame HP141T

IF Tuning Sec. HP3552A
RF Tuning Sec. HP8553B

HI-Impedance Probe, Spectrum Analyzer Hewlett Packard HP1121A
Distortion Analyzer ’ Hewlett Packard 334AW/OPTHOS5
SG-1093/ AM/FM Signal Generator : Hewlett Packard 8640B-001
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Table 1-1. List of Equipment Required But Not Supplied (Cont.)

EQUIPMENT

MANUFACTURER

Cable Coupler
Junction Box

X 10 Oscilloscope Probe
Frequency Counter

RF Probg

50 ohm Adapter

Headphone Set

Sealectro 51-075-6801
Racal A08047 |
Tektronix P6105X10
Hewlett Packard 5354A
Boonton 91-12F
Boénton 91-8B

Racal/Amplivox V31B

a. Speaker panel
b. Mono headphones

1.5 OPTIONAL EQUIPMENT

The following features are available as standard options to the basic hardware for the
RAG6793A Receiver. These standard options include: remote control operations using either
RS-232C or IEEE-488C remote control interface (A6Al); independent sideband (ISB)
demodulation; RF signal input pre-amplification and 30 MHz low pass filtering; a low
frequency (LF) tuning range extension to 20kHz or 10kHz; a 5 MHz high stability
reference. A 100 kHz or 15 kHz If output: and, a | MHz wide bandwidth Ist IF output.

1. Independent Sideband Module (ISB, A5);

2. Selectable IF Bandwidth Mechanical Filters:
SHAPE FACTOR RACAL
BANDWIDTH DESCRIPTION 3 dB : 60 dB NUMBER
1.0 kHz Symmetrical BPF 1:4.5 07883-2+%
0.3 kHz Symmetrical BPF 1:6.7 07883-1%
3.0 kHz Symmetrical BPF 1:2.7 07883-3*
4.0 kHz Symmetrical BPF 1:2.5 3600001
5.0 kHz Symmetrical BPF 1:2.5 3600002
6.0 kHz Symmetrical BPF 1:2.3 07883-4%
450 Hz to 3000 Hz ISB/USB BPF 1:1.92 07383-5+*
450 Hz to 2700 Hz ISB/LSB BPF 1:1.92 07383-6%
350 Hz to 2700 Hz USB BPF 1:1.66 08669**
300 Hz to 2200 Hz USB BPF 1:1.97 08771%*
*Standard
**Qptional

 Note that input and output matching capacitors are required with mechanical
filters only. These are contained on assembly A4.
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3. Selectable IF Bandwidth Crystal Filters:
The Receiver may be operated with one to seven different crystal bandwidth
filters. There are currently a total of 23 different filters available; however,
depending on Receiver configuration, some filters are mandatory. (Refer to the
Installation Section of this manual for definition of IF Bandwidth Filter
Installation.)
SHAPE FACTOR DIFFERENTIAL RACAL
BANDWIDTH | DESCRIPTION 3 dB:60 dB DELAY u$ NUMBER
1.0 kHz Symmetrical BPF 1:6 25 3600003
3.0 kHz Symmetrical BPF 1:6 13 3600004
6.0 kHz Symmetrical BPF 1:6 10 3600005
1.0 kHz Symmetrical BPF 1:2.5 1080 3600006
3.0 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 - 08699
0.4 kHz Symmetrical BPF 1:6.2 - 08406
1.2 kHz Symmetrical BPF 1:6 - 08407
6.8 kHz Symmetrical BPF 1:3.3 over 80% 08408
350 Hz to ISB/LSB BPF 1:1.6 800 08409
3050 Hz
350 Hz to ISB/USB 1:1.6 800 08410
3050 Hz
0.4 kHz Symmetrical BPF 1:2.5 2000 08411
1.2 kHz Symmetrical BPF 1:2 1000 - 08412
3.24 kHz -Symmetrical BPF 1:1.33 1000 08413
6.8 kHz . Symmetrical BPF 1:2 1000 08414
16.0 kHz - Symmetrical BPF 1:2 40 08415
0.5 kHz = Symmetrical BPF 1:6 80 08416
1.0 kHz Symmetrical BPF 1:6 40 08417
2.0 kHz Symmetrical BPF 1:6 20 08413
3.0 kHz Symmetrical BPF 1:6 20 08419
6.0 kHz Symmetrical BPF 1:6 20 08420
0.075 kHz Symmetrical BPF 1:6.67 - 08589
4.  Remote Control Options (A6Al):
a. RS-232/RS-422/RS-423 Serial Asynchronous Remote Interface Module
b. IEEE-488-1978 Compatible;
5. Improved internal frequency standard +3 parts 10-9; .
6. RF Amplifier for greater receiver sensitivity;
7. Low Frequency Extension to 10 kHz;
8. Broadband IF output.

1.6 OPTIONAL EQUIPMENT HARDWARE

The

equipment hardware associated with each of the standard options for the

RA6793A Receiver consists of the following:

RF Pre-Amplifier Module Assembly (A1)
5 MHz High Stability Reference Module Assembly (A11l)
IF Converter Circuit Card Assembly (A14)
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RS-232C Remote Control Interface Circuit Card Assembly (A6A1)
IEEE-488C Remote Control Interface Circuit Card Assembly (A6A1)

(1st IF OUTPUT) 2.14 MHz Wideband Converter Circuit Card Assembly (A13)
Independent Sideband (ISB) Module Assembly (A5)

Rack Slide Kit

Low Frequency (LF) Extension to 20 kHz Assembly

Low Frequency (LF) Extension to 10 kHz Assembly.

1.6.1 RF Pre-Amplifier Module Assembly (A1)

This module assembly, to be located inside the rear panel of the modified receiver
main chassis and mounted in lieu of the RF low pass filter module assembly (Al), provides
the following features:

® 30 MHz low pass filter

®  Prevents spurious 1st LO radiation

®  Improves gain and noise figure

®  Provides isolation between modified receiver and RF signal input antenna for
modified receiver protection '

°

Easily strapped in or out of RF signal path
® External muting and RF Protection circuitry.

1.6.2 5 MHz Stability Reference Module Assembly (A1l)

This module assembly, to be mounted between the power supply module assembly
(A10) and the ISB module assembly (A5), provides the following features:

®  Greater frequency stability during independent sideband (ISB) signal detection
® Increases frequency stability from +5 parts 108 (+.7 Hz)‘to +2 parts 102
(+.035 Hz). ~

1.6.3 IF Converter Circuit Card Assembly (15 kHz through 100 kHz) (Al4)

This circuit card assembly, to be mounted above the ISB module assembly (A5),
provides the following features:

®  Contains a 15 kHz to 100 kHz IF signal conversion stage in 5 kHz steps
®  Upright and inverted frequency spectrum controlled by DIP switches
®  Allows frequency deviation from 455 kHz second stage (main) IF output.

1.6.4 RS-232C Remote Control Interface Circuit Card Assembly (A6A1)

The RS-232C remote control interface circuit card assembly, to be mounted on the
right side panel adjacent to the microcomputer circuit card assembly (A6A2), provides for
modified receiver communication with a remote controller/computer, via a suitable
data/control interface bus. The data character code used for implementing remote control
operation, is the standard ASCII format; consisting of a start bit, seven data bits, a parity or
stop bit (if a parity bit is not used), and a stop bit. Refer to Figure 3-2 for data character
format, and to Table 3-1 for the ASCII character code identification chart. In addition,
refer to Figure 7-6 for circuit details and Table 6-8 for replaceable component listing.

The input/output electrical interface provides separate lines for command input and

monitor output data, allowing up to twelve receivers to be integrated on a common parallel
input/output interface bus. In addition, a mating connector is supplied for interconnection
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to the remote control interface connector A6A1W1Jl. Refer to Sectionll, Para-
graph 2.3.4.6 for detailed information on remote control interface connector wiring and
refer to Appendix A for additional information describing the input/output control messages
and command monitor data format for implementing remote control using a remote
controller /computer. ' ‘

1.6.5 IEEE-488C Remote Control Interface Circuit Card Assembly (A6A1)

The IEEE-488C remote control interface circuit card assembly provides an elec-
trical interface for communication with a remote controller/computer via a suitable
data/control interface bus. In addition, interconnections between the RA6793A receiver and
the remote controller/computer are made through a multi-pin remote control interface
connector A6A1J2, located on the receiver rear panel. Refer to Appendix B for interface
requirements and receiver addressing with detailed information on command word
formatting, ~

Communication between the remote controller/computer and the modified receiver
is achieved through messages composed of data words (bytes) in serial strings. Each string
of data is prefixed with a primary address for talker and/or listener operation (MTA or MLA
byte). To initialize communication, the remote controller/computer sends a binary address
code to the modified receiver. This binary coded decimal (BCD) address must be preset on a
miniature five switch address switch assembly (S1), located on the IEEE-488C remote
control interface circuit card assembly, before installation of the equipment.

The IEEE-488C remote control interface circuit comprises three primary functional
circuit elements which include; a bus driver/receiver circuit, general-purpose interface
adpator (GPIA) circuit, and microprocessor interrupt circuit. This circuit implements
control operations utilizing eight data lines DIO!-DIO8, three handshake lines, DAV, NDAC
and NRFD, and five bus-management lines EOI, IFC, SRQ, ATN and REN.

1.6.6 (1stIF Output) 21.4 MHz Wideband Converter Circuit Card Assembly (A13)

This circuit card assembly, to be located in place of the ISB module assembly (A5),
provides the following features.

® | or 5 MHz wide bandwidth centered at 21.4 MHz st IF output

1.6.7 Rack Slide Kit

The rack slide kit consists of two rack slide mounts, Part Number 81799, and
associated metal spacers and mounting hardware which are attached to the sides of the
modified receiver via standard EIA hole spacings. The rack slide kit provides the following
features. ‘ :

®.  Accommodates equipment mounting in a standard 19" equipment rack
®  Facilitates removal from an equipment rack

1.6.8 Low Frequency (LF) Extension to 20 kHz Assembly
The LF extension to 10 kHz assembly utilizes three different circuit card assembies
and new software which provide for allowing the modified receiver to be tuned to 10 kHz.

This increases the frequency range from 500 kHz - 30 MHz to 10 kHz - 30 MHz. The circuit
card assemblies replaced are as follows: st mixer (A2), 2nd mixer (A3), and Ist LO
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synthesizer (A7). In addition, the 'ROMSET of the standard receiver is replaced with a
ROMSET which incorporates the 10 kHz frequency extension, and some BITE modifications.

1.6.9 Low Frequency (LF) Extension to 10 kHz Assembly

The LF extension to 10 kHz assembly is identical in description as the 20 kHz
assembly, however, the modified receiver is now allowed to be tuned to 10 kHz. When
incorporating the 10 kHz assembly the modified receiver frequency range is 10 kHz to
30 MHz. :
1.7 'REFERENCE DATA

Table 1-2 identifies the technical specifications for the RA6793A HF Receiver. The

Receiver provides reception capabilities for CW(Al), AM(A3), LSB/USB(A3J), FM(F3) and
optionally ISB(A3B) operation. Figure 1-2 depicts the International Reception Mode Codes.
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Table 1-2. RA6793A HF Receiver Specifications

Frequency Range
Frequency Resolution

- Frequency Tuning

Frequency Indication

Frequency Stability

Detection Modes .

Gain Control Modes: AGC

Manual/Automatic Gain Control

Input Impedance
Synthesizer BFO
Noise Figure |
Sensmwty (500 kHz to 30 MHz)

. SSB
2 AM

0.5 kHz t0 29.999999 MHz

1 Hz increment

By pushbuttons, channel scanning or continuous
tuning with selectable rates, FAST (1000 Hz), SLOW
(30 Hz), and FINE (1 Hz) increments; BFO continuous

in 10 Hz increments.

8 digit illuminated electronic readout of tuned
frequency to 1 Hz; 3 digit and sign readout of BFO
relative to IF center +8.00 kHz.

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

50 ohms.

CW/Al Continuous Wave; CW/A2 Modulated
Continuous Wave; USB/LSB (upper/lower sideband)
A3A, A3H, A33, A2A, A2H, A2J; AM/A3 Amplitude
Modulatxon, Al (Facsxmxle) ISB/A3B Independent
Sideband (optional); FM/F3 Telephony.

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

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

Time Constants:

Attack: 20 msecs max.

Decay: Short < 30 msecs max.
Medium 200 +100 msecs
Long 3.75 secs +1.25 secs

Provision is made on the front panel to select, and 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.

50 ohms nominal, 2:1 VSWR Type N Connector

+8 kHz in 10 Hz steps

' <15dB

-113 dBm(0.5 uV) for 10 dB (S+N)/N Ratio.
-99 dBm (2.5 uV) for 10 dB (S+N)/N Ratio in a 6 kHz
bandwidth.




Table 1-2. RA6793A HF Receiver Specifications

Overall Se lectivity
(Standard Mechanical
Filter Commplement)

Intermodulation (Qut of Band)*

Intermodulation (In Band)
Cross Modulation

Blocking

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
filters.

The -3 dB and -60 dB bandwidths are defined as
follows:

usB -3dB 450 Hz to 3000 Hz

: -60 dB -600 Hz to 4300 Hz

LSB -3dB -450 Hz to -3000 Hz
-60 dB 600 Hz to -4300 Hz

The remaining five bandwidths are symmetrical:

-3dB -60 dB
BWl 300 Hz 2 kHz
Bw2 1 kHz 4.5 kHz
BW3 3.2kHz 8 kHz
BW4 6 kHz 15 kHz
BW5 20 kHz 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 1.5 MHz these limits
may be exceeded.

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

The level of a 30% modulated signal, 50 kHz off-tune

‘necessary to cross modulated an on-tune carrier to a

depth of 3% shall be greater than +21 dBm (2.5 volts).

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

2. Off Tune: | dB 6n a 30% modulated on-tune
signal when in the presence of a +23 dBm (3 volt)
unmodulated carrier 50 kHz off-tune.




Table 1-2. RA6793A HF Receiver Specifications

Reciprocal Mixing

Image and Spurious Rejection

Internal Spurious Responses

Outputs

Environmental

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

Greater than 80 dB, for signals is least +50 kHz from
tuned frequency.

1.’

2.

3.

<-123 dBm.

IF: Frequency 455 kHz, Impedance 50 ohms,
Level -10 dBm nom. Connector BNC.

Following outputs available at rear panel audio

connector (25 pin Type D).

AF: 100 Hz to 16 kHz for 3dB f{flatness

response.

a. | W nominal into 8 ohm load. Distortion

<3% at 500 mW.

b. Monitor: Metered AF line output. | mW,

600 ohms balanced <2% distortion. All
. receiver modes selectable at front panel.
c. Line 1. AF line output. | mW, 600 ohms
balanced<2% distortion. Operable only with
ISB option. All modes selectable at front
panel except LSB.
d. Line 2. AF line output. 1| mW, 600 ohms
balanced<2% distortion. Operable only with
ISB option, LSB mode.

AGC: Diversity Connection with ground which
provides dc voltage 10 volts to 4 volts.
to signal levels between threshold and
+110 dB. Similar connection for ISB
channel when fitted.

Fault: Indication of fault condition is available
at the rear panel.

Phone: 30 mW max. into 600 ohm load.

Distortion<3% at 10 mW.

Connector: Front Panel Phone Jack

REFERENCE OUT: Selectable TCXO Reference

frequency of either 1, 5, or 10 MHz (selected by

links on A8 assembly).

Connector: Rear panel BNC

Operating Temperature: 0°C to 50°C

Operating Humidity: 10% to 85% non-

condensing.

Altitude: Operation to 15,000 ft.

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

Procedure V.

Vibration: = MIL-STD-810C, Method 514.2,

Procedure X.




Table 1-2. RA6793A HF Receiver Specifications

Storage Conditions I. Temperature Range: -40°C to +70°C

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

3. Altitude: Up to 40,000 feet. .

4. Fungi: Fungi identified in MIL-STD-810C,
Method 508.1, Procedure 1.

Power Consumption Less than 40 VA (nominal)

Power Requirements - 115/230 Vac +10%, 48 Hz to 420 Hz, single phase.
Dimensions Suitable for 19 inch (48.3 cm) rack or desk top

console mounting:

Height: 5.25 in. (13.33 cm)
Width: 19 in (48.3 cm)
Depth: 18.5 in. (47 cm)

Weight (ap proximate) 32 Ibs (14.5 kg)

1-13/(1-14 blank)







SECTION II
INSTALLATION

2.1 UNPACKING AND INSPECTION

It is recommended that the shipping carton containing the RA6793A HF Receiver be
examined for damage before the Receiver is unpacked. If damage to the carton is
observable, try to have the carrier's agent present when the equipment is unpacked. If this
is not possible, retain the shipping cartons and padding material for the carrier's inspection
if damage to the equipment is evident after unpacking.

No special unloading equipment is required, except to handle the carton with normal
care given to any shipping carton containing electronic equipment. Figure 2-1 and 2-2
shows the critical dimensions and packaging details associated with the RA6793A HF

Receiver. To unpack the Receiver, the following procedure should be observed:

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

2.  Lift out the top foam cushion. :

3. Carefully lift out the wrapped receiver.

4. Remove the strapping 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 you RACAL
representative or RACAL Communications, Inc., Rockville, Maryland with details of any
shortage. : '

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

2,2 PREPARATION FOR RESHIPMENT AND STORAGE

If the RA6793A must be prepared for reshipment, the packaging methods should follow
the pattern established in the original shipment. If retained, the original materials can be
used to a large extent or will at a minimum provide guidance for the repackaging effort.
The Receiver must be disconnected and removed from its mounting rack before being
prepared for reshipment. The following procedures describe the recommended sequence.

l.  Disconnect primary power cable W18 from its primary power source. Disconnect
the other end of the cable from A103J1 on the rear panel of the Receiver.

2. 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.
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5. Remove headphones, if they are inserted from the PHONES jack located on
the front panel.

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

WARNING

The Receiver weighs approximately 32 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 must be housed (stored) from inclement weather in any structure that will
sustain a temperature between -40° 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 battery contained on circuit module board A6A2.

2.3 INSTALLATION

The Receiver is designed to be mounted in a standard 19-inch rack. The sides of
the Receiver have been drilled and tapped to accept the following suggested slides
(Johnathan 110-Q). The use of slides however, is optional and is dependent on the individual
site requirements. If slides are installed, it is recommended that cable retractors be used to
simplify extending the Receiver out of the rack. If the unit is rack mounted without the .
slides, access to the rear panel must be provided for connection of cables and test
equipment. The power dissipation of the Receiver is approximately 40 watts with about half
of the power as heat. In most installations, special cooling will not be required. The top and
bottom covers on the Receiver, as well as the heat sinks on the rear panel, must be
unobstructed to permit proper air circulation. Critical dimensions of the RA6793A HF
Receiver are shown in Figure 2-1.

2.3.1 Rear Panel Jacks, Switches and Connectors

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

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, W18; hinged plastic FUSE PULL lever; line voltage select
PC wafer and line fuse, F1. The power input cable is type BELDEN 17250.
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CAUTION

Verify that the PC wafer in Al0Jl on rear
panel matches the available line voltage.

2.3.1.2 RFIN J1 Connector

The RF input from the antenna to the Receiver is made through the rear panel
connector, Jl. This connector 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,
unblanced, with a VSWR of 2:1 over the operating frequency range of the Receiver..

2.3.1.3 IF OUT J2 Connector

The second IF output signal at 455 kHz is supplied by this female BNC-type
connector which will mate with any standard male BNC-type connector. The output signal
level at the connector is -10 dBm +2 dB for all CW input signals within the range of
-113 dBm to +13 dBm with AGC selected. The impedance of the IF output is 50 ohms with a
maximum VSWR of 1.5:1.

2.3.1.4 AF OUT I3 Connector

This rear panel output connector is a female 25-pin D-type connector providing
audio, AGC and fault status outputs. The audio output frequency response at this connector
is within 3 dB between frequencxes of 100 Hz and 16 kHz. The following audio outputs are
ava11ab1e°

1. Loudspeaker Output. An unbalanced output capable 0f<5% distortion for 1 W

nominal into an 8 ohm load.

2. Monitor Line Output. A metered line output for receivers which do not

contain the ISB option. Switchable between USB and LSB components, from
~ the front panel when ISB installed. Provides a | mW output at 600 ohms. The
amplitude level is adjustable from the front panel.

3. Line l. Line output for the USB component when the ISB is installed. Output

is ] mW at 600 ohms balanced. Front panel adjustable.

4. Line 2. Line output for the LSB component in the ISB operating- mode. Output

is ] mW at 600 ohms balanced.

5. PHONES. This unbalanced output is capable of 10 mW at 600 ohms and is

available through a front panel jack.

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

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

2.3.1.5 REF IN/OUT J7 Connector

This rear panel connector is used in conjunction with Slide Switch, 52. 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 1.0 V, +0.5 V. 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 Paragraph 2.3.4 and 2.3.4.5, Receiver System Connections) on the A8 assembly.

2.3.1.6 ISB IF OUT J9 Connector (Optional)

This rear panel connector provides access to the ISB IF signal when the Receiver is
in the ISB mode (if the ISB option (A5) is installed). The J9 connector will mate with any
standard male BNC-type connector. ‘

2.3.1.7 A6A1W13Jl Remote Control Interface (Optional RS232C/ MIL-STD-1 38C)

; This connector is a round, 26-pin MIL-Type M38723-02R-1626N and permits the
Receiver to be operated from a remote control device. A mating connector is supplied.
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.) :

2.3.1.8 INT EXT S2 Slide Switch

Setting this switch to the INT position selects the: internal time base for the
Receiver and provides an internal 1 MHz reference output at connector J7. Setting the
switch to the EXT position deactivates the internal reference so that an external signal may
be applied to J7. The Receiver is normally shipped from the factory preset for a 1 MHz
reference; however, provision for changing to 5 MHz or 10 MHz is available by changing
links on the A8 assembly. (Refer to Paragraph 2.3.4.5).

2.3.1.9 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 RA6793A Receiver.

2.3.1.10 PHONES Jack

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

The available options associated with the Receiver are detailed in Paragraph 1.4.
One or more of the filters must be installed before the Receiver can operate. The ISB
capability, however, is optional. Because of the different possible filter combinations and

-the options, it is recommended that a receiver configuration chart or log book be maintained

for each Receiver. The configuration chart or log book should list the IF bandwidth filters
currently installed in the Receiver, the operating options, and the type of remote control
interface, as examples.’ : : :

In addition, an internal option of operating the RA6793A Receiver witha 1, 5 or
10 MHz reference is available by changing links on the A8 assembly.

2.3.3 RA6793A Receiver Options Installation Procedures

The installation procedures for the Receiver may be logically divided into three
steps: (1) installation of the primary operating options to include the plug-in filters and
independent sideband; (2) making the required system connections; and (3) installation of the
Receiver in an operational position. Paragraph 2.3.3.1 through 2.3.4.6 detail the installation
steps necessary for preparing the RA6793A HF Receiver for operation. Figure 2-4 thru 2-6
are photographs of the details associated with installing the Receiver operating options.

2.3.3.1 Optional IF Bandwidth Filters

The standard RA6793A HF Receiver is supplied with soldered-in mechanical filters
and input and output shunt capacitors. If conversion to plug-in filters is desired for
receivers not originally supplied with any other optional filters, the removal of the
mechancial filters and capacitors should be performed at the RCI factory.

The Receiver may be supplied with from | to 7 plug-in filters. Table 2-1 lists the
optional filters available with the initial procurement. Mounted on the A% board, the filters
are accessible from the top of the Receiver. To gain access to the A4 board, loosen the six
quarter-turn fasteners holding the top cover to the Receiver and carefully remove the top
cover. An RF shield is mounted over the filter sockets on the A4 board. Remove the three
screws holding this shield to the chassis and remove the shield. 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 configuration chart was not prepared, determine if the ISB option is to be
included by checking the shipping data. When operating with the ISB option, both upper and
lower sideband filters must be installed in the Receiver, and the lower sideband filter must
be installed in the FL1 position. If the ISB option is not used, either a lower sideband filter
or symmetrical sideband filter may be installed in the FL1 position. When a lower sideband
filter is installed, the companion upper sideband filter must be installed in one of the
remaining filter positions. If a symmetrical sideband filter is used, the Receiver will use the
filter installed in the FL1 position for both sidebands by making the approprite frequency
offsets to the first and last 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. »

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.
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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 f{ilter to insert the pins into the sockets.
Relatively light pressure is required to insert the pins into the sockets. If the
filter does not easily slide into place, recheck the pin/socket alignments.

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

4. After all filters have been inserted, visually inspect the filters to ensure that
they are properly seated. The bcttom o:f the filters should be flat against the
surface of the A4 board.

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

NOTE
If the Receiver is to be equipped for operation
in the ISB mode, continue with the procedures
described in Paragraph 2.3.3.2. If the
Receiver is not to be equipped with this
option, replace the top cover on the receiver
chassis, and proceed to Paragraph 2.3.3.3, Line
Level Adjustments.
Table 2-1. RA6793A Optional Bandpass Filter List
SHAPE FACTOR DIFFERENTIAL | RACAL
BANDWIDTH | DESCRIPTION 3 dB:60 dB DELAY us | NUMBER
*0.3 kHz Symmetrical BPF 1:6.7 - 07883-1
*3.2kHz Symmetrical BPF 1:2.7 - 07883-3
*4.0 kHz Symmetrical BPF 1:2.5 - 3600001
*5.0 kHz Symmetrical BPF 1:2.5 - 3600002
*6.0 kHz Symmetrical BPF 1:2.3 - 07883-4
*450 Hz to 3000 Hz}ISB/USB BPF 1:1.92 - 07883-5
*450 Hz to 2700 Hz|ISB/LSB BPF 1:1.92 - 07883-6
*350 Hz to 2700 HzjUSB BPF 1:1.66 08669
*300 Hz to 2200 Hz]USB BPF 1:1.97 - 08771
1.0 kHz Symmetrical BPF 1:6 25 3600003
3.0 kHz Symmetrical BPF 1:6 13 3600004
6.0 kHz Symmetrical BPF 1:6 10 3600005
1.0 kHz Symmetrical BPF 1:2.5 1080 3600006
3.0 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 - - 08699
0.4 kHz Symmetrical BPF 1:6.2 - 08406
1.2 kHz Symmetrical BPF 1:6 . - 08407
6.3 kHz Symmetrical BPF 1:3.3 - 08408
350 Hz to 3050 Hz|ISB/LSB BPF 1:1.6 800 08409
350 Hz to 3050 Hz|ISB/USB 1:1.6 800 08410
0.4 kHz Symmetrical BPF 1:2.5 2000 08411
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SHAPE FACTOR DIFFERENTIAL | RACAL

BANDWIDTH | DESCRIPTION 3 dB:60 dB DELAY uS | NUMBER
1.2 kHz Symmetrical BPF 1:2 1000 08412
3.24 kHz Symmetrical BPF 1:1.33 1000 08413
- 6.8 kHz Symmetrical BPF 1:2 1000 08414
16.0 kHz Symmetrical BPF 1:2 40 08415
0.5 kHz Symmetrical BPF 1:6 80 08416
1.0 kHz Symmetrical BPF 1:6 40 08417
2.0 kHz Symmetrical BPF 1:6 20 -1 08418
3.0 kHz Symmetrical BPF 1:6 20 08419
6.0 kHz Symmetrical BPF 1:6 20 08420
0.075 kHz Symmetrical BPF 1:6.67 - 08589

*Mechanical filters all other are Crystal filters.

2.3.3.2 Indpendent Sideband (ISB) (Optional)

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

Place the metal baseplate shield (curved edge upwards) on the four standoffs
and secure with four screws through the standoffs. °
Position the A5 circuit card assembly so that the ribbon cable is near the J8

_ connector on the A4 circuit card assembly. Secure the A5 circuit card

assembly to the metal baseplate with 4 screws.
Plug in the ribbon cable (A5W1) from the A5 card into J8 on the A% board.

“_ Connect coaxial cable W10 between A#Jé and A5J3. Connect coaxial cable

W1l between A4J3 and A5]1.

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 card assembly installed,
the jumper 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 2.3.3.3.
Upon completing this adjustment procedure,
the RA6793A Receiver Options Installation
Check as described in Section III,
Paragraph 3.3.1 should be performed. After
completing this operational check, it is
suggested that the System Connections check
be made in accordance with the procedures
listed in Paragraph 2.3.4 through 2.3.4.6.
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2.3.3.3 Line Level Adjustménts

The follo

wing procedures are detailed for adjustment of the audio line level,

required upon installation of the receiver.

1. For MAIN LINE LEVEL Adjustments:

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

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

e.

e A

generator (HP8640, or equivalent) set to a frequency of 3.50000 MHz and
an output of -97 dBm, to the RF IN connector J! 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 1| mW audio output level, as indicated by the 0 dB
line on the AF meter scale in the Mode LCD.

Turn POWER switch to off and disconnect the generator.

" For I-LSB LINE LEVEL Adjustment (requires ISB optional fitting):

Set the following controls as indicated:
POWER switch - ON-
"AGC - ‘ SHORT
METER switch AF _
MODE . I-LSB (depress ISB U/L switch once or twice until the
I-LSB word is displayed under the word MODE in
Mode LCD).

b. Connect the CW oﬁtput from an RF signal generator (HP8640, or
equivalent) to a frequency of 3.50000 MHz and an output of -97 dBm, to
the RF IN connector J1 on the rear panel. -

c. Set the receiver frequency to 3.501800 MHz

d. Using a screwdriver, adjust the I-LSB LINE LEVEL potentiometer on the

receiver front panel for a 1 mW audio output level, as indicated by the
0 dB line on the AF meter scale in the Mode LCD.



NOTE

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

e. Turn POWER switch to off and disconnect the generator.
2.3.4 RA6793A 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 2-7 illustrates the connectors located on the rear panel
of the receiver.

2.3.4.1 Power Input Connections
A three-conductor power cord is supplied with the Receiver for connection to the

power input plug. The connector has the following pin assignments, as viewed from the rear
panel:

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

With the power cable unplugged 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 100 V ac and 120 V ac, or 1/2 amp for 220 V ac and 240 V 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 pc
wafer portion of the fuse holder assembly and insert the power cable, W18, in the
receptacle. Additionally, the receiver should be grounded by attaching a suitable ground
wire to the rear panel GROUND lug before the power cable, W18, is attached.

Thé Receiver is normallybshipped from the factory configured for operation with a
120 volt, +10%, 48 to 420 Hz ac source. For receiver operation with a 240 volt source, the
receiver must be re-configured as follows:

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

2. On the power input connector assembly AlQ0Jl: Slide the transparent

protective cover to the left to expose the fuse; remove the fuse; remove the
printed circuit wafer, and then replace the wafer with the required nominal
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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 seiected line voltage.
CAUTION

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

2.3.4.2 RF Input Connector (J1)

The Receiver is shipped with a plastic dust cover over connector J1 which must be
removed 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 VSWR of 2:1.

2.3.4.3 IF Output Connector (J2)

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

2.3.4.4 AF Output Connector (J3)

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

1. Slide the connector shell over the cable to be used.

2. Solder the cable wires to the connector as required (refer to Table 2-2). The
connector pin numbers are indicated on the front of the connector.

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

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

Table 2-2. AF OUT 33 Pin Connections

Pin Number Signal Designation
1 Output Line 1 Output (used only with ISB Option). Provides USB
2 Center Tap  output during ISB operation; AM/FM/CW/SSB output during
14 Output non-ISB operation. .
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Table 2-2. AF OUT J3 Pin Connections (Cont.)

Pin Number » Signal Designation
3 Output Line 2 Output (Used only with ISB Option). Provides
16 Center Tap  LSB output during ISB operation.
15 Output ~
4 Output Monitor Line Output. Provides AM/FM/CW/SSB output
5 | Center Tap  during non-ISB operation; provides switch controlled
17 Output selection of USB or LSB during ISB operation.
18 Output Loudspeaker Output. Same as Monitor Line Output.
6 Signal Ground
7,8,9 Ground
10,11,12,13, Not Connected
19,20,24,25
20 Mute Control (Used with RF Preamp Option 08076-2)
21 Main IF Diversity AGC Monitor/Input
22 ISB Lower Sideband Diversity AGC Monitor/Input
23 Fault Indicator (Low indicates Fault)

2.3.4.5 Reference Input/Output Connector (J7) -

This BNC-type connector is used in conjunction with the INT/EXT S2 slide switch
to accept an external reference source or provide an output of the internally generated
reference ‘signal. The reference frequency is generated by a oven controlled crystal
.oscillator (OCXO) located on circuit card A8, or by a frequency source external to the
Receiver. The Receiver is normally 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 2-3 and make the following link changes on the A8 circuit board if required.

1. For | MHz operation, LK1 and LK2 are fitted (El to E2, and E3 to E&
respectively). '

2. For 5 MHz operation, LK2 ONLY is fitted (E3 to E4).
3. For 10 MHz operation, LK1 ONLY is fitted (El to E2).

Table 2-3. External/Internal Link Options

Frequency Source Selection

1 MHz Connect LK1 and LK2
5 MHz Connect LK2
10 MHz ~ Connect LK1




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

2.3.4.6 Remote Control Serial Asynchronous Interfac;é Connections (A6A1W1J1) |

The Receiver is supplied with a mating connector for the remote control interface
connector. Figure 2-8 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 2-4. The remaining pins K through C are the same for all the listed interfaces.
Table 2-5 lists the baud rate selection bit associated with pins W through Z for different
data rates (baud) selection. Table 2-6 lists the required link configurations on the A6Al
circuit card assembly for the different interfaces.

To make the required connections:

1. Slide the mating connector shell over the cable to be used for the remote
control. - :

2. Solder the wires to the appropriate connector pins in accordance with
Figure 2-8 and Tables 2-4 and 2-5 for the interface to be used. The
connector pins are designated on the front of the connector.

3. After carefully checking all wiring, slide the connector into the connector
shell .and secure the cable clamp. Attach and secure the connector to
A6ALWI1JI1. ’ : '

4. Visually inspect the A6Al circuit card assembly to insure that all jumpers are
installed in accordance with Table 2-6.

NOTE

The MIL-STD-188C and RS-232C interfaces
are electrically compatible. The distinction
between the two is the polarity definition for
"MARK" or "LOGIC 1". RS-232C defines
"MARK" as a negative potential while
MIL-STD-188C defines "MARK" as positive.
Therefore, pin functions (Figure 2-12,
Table 2-5) marked DATA IN A/DATA OUT A
are "MARK" negative and DATA IN B/DATA
OUT B are "MARK" positive.



Table 2-4. Data Connection Interface Compatibility

J1 Pins MS133C RS232C - RS423 RS422
A System Gnd System Gnd. System Gnd.
B Not Used Data Out A Data Out A
C Data Out Gnd. Dat Out Gnd. Not Used

- D Data Out Not Used- Data Out B
E Jumper to 'F' Not Used Not Used
F - Jumper to 'E' Data In'A' Data In'A'
G Data In Gnd. Data In Gnd. Not Used
H Data In Jumper to 'J' Data In 'B'
J Not Used Jumper To 'H' Not Used

Table 2-5.

Table 2-6. A6Al Link Configurations

Link No. | 138C/232C/423 w22
LK1 ~ Install Install
LK2 Remove Remove
LK3 _ Install 'Remove
LK4 Install Remove
LK5 Install Remove
LKé6 Remove Install

Table 2-7. Parity Select

No Parity
Parity
Even
Odd

High
Low
High

Low

Open
Ground
Open
Ground

2-19

Interface Connector
Baud Rate Selection

Data Rate
Selection Bit | Data Rate
W XY 2Z (Baud)
0 0 0 O 50
0 0 0 1 75
o o1 o | 110
0 0 1 1 134.5
01 0 O 150
0 1 0 1 300
0 11 0 600
0o 1 I 1 1,200
1 0 0 O 1,800
1 0 0 1 2,000
1 0 1L 0O 2,400
1 01 1 | 3,600
1 1 00 4,800
1 1 0 1 7,200
11 1 0 | 9600
1111 |19,200







Figure 2-1.
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SECTION III
OPERATION

3.1 GENERAL INFORMATION

All front panel controls, displays and indicators (Figure 3-1) are described in
Paragraphs 3.2 through 3.2.11. Detailed operating procedures -are presented in
Paragraphs 3.3 through 3.3.3.2 in a logical sequence. After performing an operating check
and upon completion of any required system interface connections (SECTION II,
Paragraphs 2.3.4 through 2.3.4.6), a Receiver/System Interface Check (SECTION III,
Paragraph 3.3.2) should be performed which will provide verification of all system
connections.

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

A double pole, single-throw toggle switch provides on-off control for the Receiver
by controlling the primary power source to the power supply. During initial installation, be
sure the line-voltage-select pc wafer on the rear panel matches the available line voltage
before energizing the Receiver. Refer to SECTION II, Paragraph 2.3.4.1 for the voltage
selection procedure. :

3.2.2.  Manual Tuning Knob

Optically coupled to a tuning encoder, the tuning knob provides selection of
receiver operating frequency or BFO frequency. (Refer to TUNE RATE and BFO/BFO
CENTER pushbutton controls.) 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 the frequency, counterclockwise rotation decreases the
frequency. Continuing to tune past the end of the range causes the receiver to step to the
opposite end of band and to continue tuning in the same increasing or decreasing frequency
direction. Additionally, whenever the channel display is illuminated and the Receiver isn't
scanning, the manual tuning knob will increment or decrement the channel number at the
rate of ten channels per turn.

3.2.3 IF GAIN Potentiometer

This front panel control is used to establish the receiver overall gain when the
Receiver is operated in the manual mode, and to set the threshold level when the Receiver
is operated in the automatic mode with a manually set threshold. Clockwise rotation
increases IF signal (overall gain) level, while counter-clockwise rotation decreases IF signal
(overall gain) level. This control affects the IF signal level output through IF OUT
connector J2, and the audio outputs through J3.

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-and the external L/S output located on the AF Out Connector J3, while
counterclockwise rotation decreases loudness.
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3.2.5 MAIN LINE LEVEL Screwdriver-Set Potentiometer

This potentiometer is used to adjust the line level when the Receiver is operated in
the AM, FM, CW, or SSB modes. If the Receiver is equipped to operate in the ISB mode
(optional A5 circuit card assembly is installed), this control will adjust the line level of the
upper sideband. : '

3.2.6 [-LSB LINE LEVEL Screwdriver-Set Potentiometer

This potentiometer is used to adjust thé_ line level of the lower sideband when the
Receiver is operated in the ISB mode (optional A5 assembly installed).

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

b. Bandwidth Pushbutton Switch: BW

This pushbutton key-switch is used to select specific IF bandpass filter bandwidths
within the modified receiver. The modified receiver is capable of accepting up to
seven plug-in IF bandpass filters and operating with up to five symmetrical filters.
The upper/lower sideband filters will automatically be used when the USB or LSB
detection mode is selected. The remaining filters (up to total of five) are selected
by scrolling through the progressively higher bandwidths by depressing the BW
pushbutton key-switch.

c. METER RF/AF Pushbutton Switch

This pushbutton switch is used to change the front panel meter display to either an
RF scale or and AF scale. The Receiver will always display either scale.
Depressing the pushbutton will cause the display to switch either from RF to AF or
AF to RF. ’

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

The Receiver is designed to operate with three different gain control modes:
Manual, Automatic, and Automatic with a selectable threshold. Depressing the
MAN pushbutton switch causes the MAN indication to appear in the display. If an
automatic indication (SHORT, MEDIUM, or LONG) is present in the display, it may
be deleted by depressing the corresponding pushbutton switch. The Receiver is now
in the manual mode with 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
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depressing the corresponding pushbutton switches. The AGC mode with a manually
set threshold is enabled by depressing an AGC mode pushbutton switch while in the
manual mode. The MAN pushbutton switch is the push-on/push-off type. In the
manual mode, the AGC pushbutton switches are push-on/push-off, while in the
automatic mode they are push-on.: :

e. STORE

This pushbutton switch allows data displayed on the front panel of the Receiver to
be stored in any of the 100 available channels. Pressing and holding STORE allows
channel number selection through the use of the numerical digit pushbuttons. The
channel number displayed when STORE is released is the channel that Receiver
parameters currently set in the Receiver will be stored in.

f. LOAD

This pushbutton operates only when the Receiver is in the "Delta Mode" (Delta
indicator lit), and causes the data displayed in the Delta Mode to be transferred to
the Receiver. When depressed and released, Load causes (1) both the Receiver and
Receiver displays to be updated; (2) the Receiver to be left in "Receiver Mode",
and (3) the Delta indicator to be off.

g. SCAN

This pushbutton has three functions: (1) setting the scan flag; (2) beginning or
resuming cell scan; and (3) stopping cell scan. When the Receiver is in the Delta
Mode, pressing SCAN alternately lights and extinguishes the SCAN indicator. If
the SCAN indicator is lit for any given channel then the scan flag is set for that
channel and the channel will participate in the cell scan. If the indicator is off the
scan flag is not set and channel will not participate and will be skipped during cell
scan. When in the Receiver Mode (Delta indicator off), pressing SCAN begins or
resumes the cell scan. Pressing SCAN again stops the scan. SCAN may be
resumed at any time from the current channel as long as a channel number is
present in the channel display. : ’

h. CHAN

When pressed, this pusbutton toggles from Receiver Mode (Delta indicator off) to
Delta Mode (Delta indicator on). Each of these modes offers a channel preview
capability: in the Receiver Mode, as a channel is selected the channel settings
(parameters) are displayed and the Receiver tunes to the parameters. In the Delta
Mode, the information stored in any selected channel is presented on the displays
without altering the current parameter settings in the Receiver. After pressing
CHAN which causes the Receiver to enter Delta Mode, pressing two numerical
pushbuttons will select a new channel number.

i. RFDIG

Pressing and holding this pushbutton key-switch causes the BFO/LEVEL LCD
display to indicate signal level. This level should not be equated in dBm. A 00
selection represents minimum attenuation (max gain), whereas, a 150 selection
represents maximum attenuation (minimum gain). In addition, this control is used
to determine the incoming signal level when setting the system threshold for scan
and scan and sweep mode halt (stop on signal) functions.
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j. THLD

This pushbutton key-switch functions as a push-on/push-off type control, which is
used to select the BFO display and indicate the stop-on signal threshold level to be
set for loading into a channel storage location in conjunction with other modes. If
the channel is used in a cell scan, this threshold will be used by the modified
receiver to instigate a scan halt condition if the incoming signal exceeds the set
threshold level. :

To set the threshold, press the THLD pushbutton key-switch so that the
BFO/LEVEL LDC display shows a signal level. To alter the level, press ENTER to
clear the last stored value and then enter a number from 0 to 150, using the
numerical pushbutton key-switches. An out-of-range entry is indicated by three
dashes in the display. To store this value in a channel, use the store mode in the
normal way. ' ‘

NOTE
To review the threshold level set in any
channel, use the channe! (CHAN) review mode
and select the threshold mode.

k. SWEEP

This pushbutton key-switch is used to initiate the sweep mode, following a loading

of set-up conditions from the channel storage area. To use the sweep mode, three - .

upward consecutive channel storage locations must be loaded as follows:

Location 1: All initial conditions including threshold (if required) and start
~ point frequency.

" Location 2: Stop point or roll-over frequency.
Location 3: Frequency indicatihg step size.

To initiate sweep mode, use the channel (CHAN pushbutton key-switch) mode to
load the contents of location 1, then press the SWEEP pushbutton key-switch. The
SCAN LED will illuminate and the display should show the frequency progress in an
upward direction. If sweep function fails to start, it may be that the last rate
selected through actuation of the numerical pushbutton key-switches was 0 (zero).
This means that it will be necessary to press a numeric pushbutton key-switch from
1 through 9 to begin the sweep function; pressing ! allows the fastest step rate and
can be slowed down by progressively selecting numerals 2 through 9.

To disable the swéep mode, press SWEEP pushbutton key-switch once again.
l.  CONT-STOP

This pushbutton key-switch is used in the secondary function sweep and scan modes
to continue from a stopped-on-signal condition. The CONT-STOP pushbutton key-
switch is also used in the stop function to enable the secondary function sweep and
scan modes. To access the secondary function modes, press LOCK-2ND pushbutton
key-switch and CONT/STOP simultaneously, then hold down for approximately one-
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3.2.8

second and the AUX indicator on the LCD mode display will illuminaté_. The
modified receiver is now set to stop on signals that exceed the threshold set in
each stored channel location.

When the modified receiver is actually stopped following a signal/threshold
decision, the SCAN LED will flash until the CONT-STOP pushbutton key-switch is
pressed, which allows continuation from this halted condition.

NOTE

In the sweep mode, numeric pushbutton key-
switches 1-9 function as a speed pad; key-
switch 1 providing 25 milliseconds per step,
and 9 providing 10 seconds. Pushbutton key-
switch 0 is used to pause to sweep.

Rightside Pushbutton Switches

a. TUNE RATE

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

b. Numerical Pushbutton Switches 0 through 9 and ENTER

The first function of the numerical switches is to set the Receiver to a particular
operating frequency. Depressing the ENTER pushbutton switch will enable the
numeric keys. The first numeric key depressed will be recognized by the Receiver
as the ten's MHz digit. Since the Receiver cannot be tuned above 29.999999 MHz,
the Receiver will recognize only 0, 1, or 2 as the first digit entered.

~ The second numeric key depressed will be recognized as the units' MHz digit with

the third numeric key depressed as the hundreds' kHz digit.

The second function of the numerical pushbuttons is to select a channel.
Depressing two digits after pressing CHAN will select a new channel number. The
third function of the numerical switches is to select channel dwell time when the
Receiver is in the Scan Mode. The dwell time is selected by pressing one of the
numerical buttons from 0 through 9. "0" selects a dwell time of approximately
10 seconds.  "1" through "8" select intermediate rates from short to long
respectively. The dwell time may be changed at any time during Scan Mode by
pressing another numerical button. ,

c. LOCK - 2ND

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., The "2nd" function is used to enter secondary operation modes. (See
descriptions on SWEEP and SCAN). ' :
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3.2.9

d. BF/CNT-SC CLR

This pushbutton key-switch, when depressed in the CW mode, will reset the BFO
offset frequency to zero (0). Depressing the pushbutton key-switch a second time
will return the BFO to the previously selected frequency. When used in conjunction
with the LOCK-2ND mode function, depressing this pushbutton key-switch will
clear all previously set scan flags in the modified receiver.

e. LOCAL/REMOTE

The 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 A6Al Remote Control Interface Circuit Card Assembly to be
operated in the remote control condition. ’

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

a. -100+10AF
024681012RF

Located in the upper left corner of the Mode/Meter LCD, the meter display
indicates audio level in dBm (when AF selected), and RF in uV (when RF selected).
The scale is selected through the METER RF/AF BW pushbutton switch.

b. BW kHz

Located in the upper right corner of the Mode/Meter LCD, the BW kHz display
indicates the IF bandwidth selected through depressing the BW pushbutton switch
from one to five times to correspond with BWI through BW5.

c. AGC
MAN
SHORT
MEDIUM
LONG

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

d. MODE
AM
Cw
usB
I-USB
I-LSB
FM
AUX
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3.2.10

Located in the middle of the Mode/Meter LCD, the word MODE is always present.
The words AM, CW, USB, LSB, 1-USB, I-LSB and FM indicate the detection mode of
the Receiver. The word AUX is an operator initiated forced bandwidth set-up
which is discussed in greater detail in SECTION V, Maintenance, of this instruction
manual. -

NOTE

The I-USB and I-LSB functions can only be
activated if the ISB option (A5) is installed.

e. TUNING
FAST
SLOW
LOCK
BFO
REMOTE

Located in the lower right corner of the Mode/Meter LCD, the word TUNING is
always present. The words FAST and SLOW, when displayed, indicate the rate of
frequency change per revolution of the manual tuning knob (refer to
Paragraph 3.2.8). The word 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 main receiver LO frequency. The
word REMOTE is displayed under two conditions: (1) control of the Receiver is
under a remote device the (A6Al circuit assembly) and (2) the Receiver is
executing a BITE test routine whether under LOCAL control or initiated remotely.

liiéht (Frequency Data) Liquid Crystal Display (LCD)
a. FREQUENCY MHz ‘

Indicates the tuned frequency, in Msz, 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. BFO/LEVEL

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 (0). When RF DIG pushbutton key-switch
is pressed and held, this area of the display will indicate a relative signal level of
the tuned signal frequency from 0-150 or three dashes if this level is exceeded.
When depressing the THLD pushbutton key-switch, the BFO data is replaced by the
desired signal threshold for the indicated frequency, as set by the operator, and
stored for stop-on-signal conditions in either the sweep or scan modes.

c. CHANNEL

The channel number display, when illuminated, indicates that the data displayed is
from the indicated channel. '



3.2.11 FAULT Indicator (LED)

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

3.2.12 SCAN Indicator (LED)

When in the Delta Mode (Delta indicator on), the green SCAN LED indicates that
this channel has been selected for inclusion in the cell scan. When in the Receiver Mode
(Delta indicator off) the green SCAN LED indicates that the Receiver is operating in the
Scan or Sweep mode. The indicator will also flash if the sweep or scan function is halted
due to a signal threshold decision. : ‘

3.2.13 Delta (8) Indicator (LED)

An amber LED is used to indicate the Delta (&) Mode. In the Delta Mode, front
panel parameter changes may be made and displayed without effecting current Receiver
operation or settings. :

3.3 OPERATING INSTRUCTIONS

The RA6793A HF Receiver is internally controlled by a microcomputer which
measures and controls many more functions than previously available Receivers. Actual
control of the Receiver's parameters is performed by control software contained in
Eraseable Programmable Read-Only 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 data communications capability. While
this may increase internal circuit complexity somewhat, actual operating procedures
become more simplified.

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

Before attempting to operate the receiver, it is recommended that: (1) verification
of systems connections installation be made in accordance with the procedures detailed in
SECTION II of this manual; (2) the 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 3.2.13 of this section
has been accomplished. ' :

3.3.1 RA6793A 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 Check
~ c. ISB Option Check
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Perform the check(s) appropriate to the configuration of the Receiver being tested. Prior to
performing these checks, ensure that: :

(1)

(2)

(3)

The Réceiver 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.

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. - : . :

The Reciever is in th'e'LOCAL operating condition, which is accomplished by
observing the MODE LCD to determine if the word REMOTE is present. If the
word REMOTE is not present in the display, proceed with the desired checks.

If it is present, momentarily depress and then release the LOCAL/REMOTE

pushbutton switch. This should remove the word REMOTE from the display
and place the Receiver 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 " Optional IF Bandwidth Filter Installation Check

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

check:
| ‘a.
b.
c.
d.

e.
f.

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

Ensure that the IF Bandwidth Filters have been installed in accordance with
SECTION II, Paragraph 2.3.3.1. =~ - - ~

Note the numbers displayed in the Frequency LCD and write them down.
Depress and hold the LOCK pushbutton switch.

While depressing the LOCK pushbutton, depress the AM pushbutton switch.
Release both pushbuttons. ' -

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.

Momentarily depress and then release the AM pushbutton switch. The word
AM should be displayed under the word MODE in the Mode LCD.



j.

L.

Momentarily depress and then release the BW pushbutton switch. Note the
number displayed to the left of the word BW kHz in the upper right center of
the MODE LCD. This number should approximately mate +25% the bandwidth
value of the narrowest filter installed. (NOTE: LSB or USB filters expected,
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. . .
Repeat step i for pushbutton switch. The displayed value for the BW should
approximate the bandwidth value of the second narrowest filter then the third;
etc.
If, in steps i and j, the bandw1dths displayed nearly match or slightly exceed
the bandwidth values of the installed filters, the filters are functioning
properly. If one or more filters do not match or slightly exceed the displayed
values, replace the filter(s) in question in accordance with SECTIONII,
Paragraph 2.3.3.1, and repeat steps i and j until the values do match.
Record the value of the filter installed in each slot for future reference. This
completes the IF Bandwidth Filter Installation Check.

3.3.1.2 Remote Interface Check (Serial Asynchronous Interface)

The purpose of the Remote Interface Check is to verify the proper operation of the
A6Al assembly. To perform this check:

a.

b.

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

Connect a suitable remote controller, with its connector wired in accordance
with SECTION II, 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 3.3.4 Remote

Control Operation. The ASCII command string for this request is:
$99GCR
where:

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

G is a "GET" command asking for operating parameters,

CR is "Carriage Return".

. Note the remote controller display. If any operating parameter information

has been displayed at all, the remote interface is working properly. If no data
is returned or displayed, refer to SECTION V of this manual and replace the
A6A] module if required. This completes the Remote Interface Check.

3.3.1.3 1ISB Option Check

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



d.

Ensure that the preliminary procedures outlined in Paragraph 3.3.1 have been
performed. ' : - ‘
Refer to SECTION II, Paragraph 2.3.3.3 step 2 and set the I-LSB line level. If
the line level can be set, the IF portion of the A5 modules and the ISB/SSB link
are functioning properly. If the line level cannot be set (no signal indication or
low signal indication), replace the A5 module. (Refer to SECTION II,
Paragraph 2.3.3.2 for installation procedures.) :

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

If both steps b and c produce satisfactory results, the A5 ISB option is fully
operational. This completes the ISB Option Check. :

3.3.2 RA6793A Receiver/System Interface Check -

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

Physically install the Receiver in its operation location. :
Connect the system RF signal source (antenna; output from multicoupler, etc.)
to the RF IN jack J1 on the receiver rear panel. . :

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

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

NOTE

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

If the Receiver IF is to be sampled for system use, connect the sampling cable
to IF connector J2 on the rear panel. If ISB IF is to be sampled, connect a
sampling cable to ISB IF OUT J9 connector on the rear panel.

Connect a suitable ground wire to the GROUND terminal on the receiver rear

" panel. :

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

CAUTION

Ensure that the voltage value printed on the
visible portion of the pc wafer in the Al0Jl
assembly matches the available line voltage as
outlined in SECTION II, Paragraph 2.3.4.1.
Failure to match the Receiver to the available
line voltage may result in blown fuses or
failure of the Receiver to activate.
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i. Energize the Receiver by switching the POWER ON switch on the receiver
front panel to the ON position. :

jo Initialize the Receiver. (Refer to Paragraph 3.3.3.1 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. '

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

l.  Tune the Receiver to a known signal such as a local AM radio station (refer to
Paragraph 3.3.3.1 for tuning procedures) and optimize reception so that the
signal is clear and intelligible in the headset or speaker. If no signal is heard,
try a different signal. If the signal still cannot be heard, check the antenna,
multicoupler (if used), antenna cables, RF IN connector, etc. If still no signal
is heard, refer to SECTION V of this manual.

m. Verify that the AF output from the Receiver is present and is being processed
by the system AF analysis equipment.

n. Verify that the IF output (if used) is present and is being processed by the
system IF sampling equipment.

NOTE .

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

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

3.3.3 LOCAL Control Selection

There are two possible control conditions for operation of the RA6793 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
 itself. In the second or REMOTE control condition, the functions are selected by using a
coded message sent by a remote operating terminal. It should be noted that when the
Receiver is placed in the REMOTE condition, the controls on the Receiver itself are non-
functional. Determination of which condition the Receiver is in (i.e. LOCAL or REMOTE)
can be made simply by checking the lower-right corner of the receiver's mode LCD. If the
Receiver is in REMOTE, the word REMOTE will be displayed. If the Receiver is in LOCAL,
no word will be displayed. Switching between the two conditions is achieved by pressing and
releasing the LOCAL/REMOTE pushbutton switch if the unit has an RS-232 Asynchronous
Interface, if an IEEE Interface or any special IO is fitted this will not be the case.

3.3.3.1 LOCAL Control Operation Checklist

The following procedures are to be used to operate the RA6793A HF Receiver in
the LOCAL control condition:

a. Turn POWER ON switch to ON position. Indications that the Receiver is
energized include: ’
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(1) Edgelights illuminated.

(2) Some data shown in Liquid Crystal Displays (LCD's).

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

Establish LOCAL control. Momentarily depress the LOCAL/REMOTE
pushbutton switch 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. When the Receiver is under LOCAL control the word REMOTE is
not shown in the display.

Initialize the Receiver. The RA6793A Receiver has a built-in capability to
seli-determine the values of the IF bandwidth filters installed. These
bandwidths assignments normally, except when low frequency option installed,
use forced bandwidth setup. (The remainder of the initialization process is a
series of Built-In Test Equipment (BITE) checks which are addressed in
SECTION V.)

To initialize the Receiver:

(1) Press and hold the LOCK pushbutton switch.

(2) Wwhile holdmg down the LOCK pushbutton, press the AM pushbutton
switch.

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

(@) The word REMOTE will appear in the Mode LCD.
(b) The frequency LCD will begin displaying a series of rapidly changing
~ digits in both the FREQUENCY and BFO portions of the display.
(c) Rapidly changing sounds and tones in the audio device (speaker or
headset.)
(d) Changing modes and levels in the Mode LCD.

Indication that the initialization process is complete is obtained by observing
the word REMOTE in the Mode LCD. When REMOTE is erased and the
Receiver returns to the displayed values that were present prior to the
initialization process, the process is complete. (NOTE: The initialization
process takes approximately one minute to complete.) If during the process
the display stops changing and a two-digit number appears and remains in the
FRQUENCY LCD, BITE has detected a problem in the Receiver. Refer to
SECTION V of this manual. '
Selected 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 directly using the ENTER pushbutton switch and the numeral
pushbutton switches. 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:

(@) Momentarily depress and release the ENTER pushbutton switch.



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

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

COFr—\NNF —

Resulting Display in FREQUENCY LCD: 14.251400
EXAMPLE 2:

Desired Frequency: 3.75 MHz
Keystrokes Required:

ENTER

OO0OO0OOWMWNWO

Resulting Display in FREQUENCY LCD: 03.750000
EXAMPLE 3:

Desired Frequency: 0.57 MHz

Keystrokes Required:

ENTER

OO0OO0OONUMOO
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winit

Resulting Display in FREQUENCY LCD: 00.570000.

(2) Manual Tunmg .
Ensure that the word LOCK is not present in the mode LCD. IF it is
present, momentarily depress then release the TUNE RATE pushbutton
switch. The word LOCK should disappear. If LOCK cannot be removed
from the display, refer to SECTION V of this manual.

Select Tune Rate. This is accomplished by alternate depressions of the TUNE
RATE pushbutton switch. Observe the right side of the Mode LCD. One of
three displays should be present under the word TUNING: SLOW, FAST, or no
display (refer to Paragraph 3.2.9). These three displays corre5pond to three
rates of change of frequency caused by rotation of the Manual Tuning Knob as
follows:

No display: Fine 1 Hz tuning,
SLOW: Slow 30 Hz tuning,
FAST: Fast 100 Hz tuning.

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

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

(1) Select FAST tune rate.

(2) Tune to approximately 10.8 MHz, using Manual Tumng Knob.
(3) Select SLOW tune rate.’

(#) Tune to approximately 10.85 MHz using Manual Tuning Knob.
(5) Select fine tuning rate.

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

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

AM.

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

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

(2) Select desired IF bandwidth using BW pushbutton. To select a bandwidth,
depress and release the bandwidth selection pushbutton BW from one to
five times to correspond with BW1 through BW5. The bandwidth of the
filter selected will appear next to the BW KHZ words in the mode LCD.

NOTE

If no-number bandwidth appears, re-initialize
the Receiver. If the condition persists, refer
to Section V of this manual.



i.

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

(a) Automatic (AGC)
(b) Manual
(c) Automatic with Manual Threshold.

A discussion of these choices follows.

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

(1) Observe the mode LCD under the word AGC. If the word MAN is
displayed, momentarily press and release the MAN pushbutton switch.
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). The receiver is now
under automatic gain control.

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

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

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

(3) Observe the level meter display in the upper left corner of the Mode LCD.
If the word RF is displayed proceed to (4). 1f the word AF is displayed,
momentarily depress and release the METER RF/AF pushbutton switch to
change the display to RF.

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

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

(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). ' :

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

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

CW. Select the CW mode by depressing and releasing the CW pushbutton -

mode LCD.

switch. Indications that the Receiver is in the CW mode are:

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

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

(@) BFO - adjustable .
(b) BFO CENTER - non-adjustable.

NOTE

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

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

(D

(2)

(3

(4)

Observe the BFO KHZ portion of the FREQUENCY LCD. If a three digit
number and a "+" or "-" sign is displayed proceed to step (2). If a single
zero preceeded by a "+" or "-" sign. '

Observe the mode LCD and note the display under the word TUNING. If
the word BFO is displayed under tuning, or if SLOW, FAST, or LOCK is
displayed, momentarily press and then release the BFO pushbutton switch.
The word BFO should now be be displayed under the word TUNING on the
mode LCD. ‘
Rotate the manual tuning knob while observing the BFO KHZ portion of
the FREQUENCY LCD. The numbers displayed should change as the knob
is rotated.

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

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

(1)

@

(3)

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

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

The incoming signal may now be fine-tuned by slowly rotating the manual
tuning knob until the audio tone from the signal is nulled.
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(5)
(6)
7)

(8)

(9)

Momentarily depress and then release the BFO CENTER pushbutton
switch and observe that a three digit number preceeded by a "+" or "-"
sign appears in the BFO KHZ portion of the FREQUENCY LCD.
Momentarily depress and then release the BFO pushbutton switch. The
word BFO should appear in the mode LCD.

Slowly rotate the manual tuning knob until the desired BFO Frequency is
obtained.

Momentarily depress and then release the LOCK pushbutton switch. This
disables both the manual tuning and BFO ad)ustment functions preventing
loss of the signal if the manual tunmg knob is inadvertently rotated.

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

Select gain control as oultined in h. (3).

USBor LSB

(1)

(2)

Select either upper sideband or lower sideband mode by momentanly
depressing and then releasing the appropriate (USB or LSB) pushbutton
switch. Either USB or LSB should appear under the word MODE on the
mode LCD. ‘
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).

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 I-USB or I-LSB should appear under the word MODE on the mode
LCD. Subsequent depressing and releasing of the ISB U/L pushbutton will

~alternately display I-USB and I-LSB.

(2)

FM.

(1)

(2)

NOTE

If the ISB option is not installed, depressing
the ISB U/L pushbutton switch will have no
effect on Receiver operation.

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 I-USB and I-LSB.

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.

Other functions are identical to those of the AM mode.

Forced IF Bandpass Filter Bandwidth Setup In case BITE results are
unsatisfactory, or if the receiver requires initialization when using low
frequency optlons, the forced IF bandpass filter bandwidth setup can be
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initialized by simultaneously depressing the LOCK and ISB U/L pushbutton
switches, and observing the AUX indicator displayed in the MODE LCD. This
process accesses RAM within 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) erasing any current
changes and resetting the receiver to its previous condition.

(1) Symmetrical Filter Entry

NOTE

Entry of symmetrical filters is accomplished
. using the 0-9 numeral pushbutton switches, in
100 Hz steps, delimited with the ENTER
pushbutton switch. For example, to enter a
.4 kHz (400 Hz) filter, the "4" and "ENTER"
pushbutton switches would be depressed; to
enter 20 kHz, the "2", "0", "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 by
_depressing the ENTER pushbutton switch only.

(2) USB and LSB Filter Entry

(a) Depress and release USB and/or LSB pushbutton switch(s) followed by
the ENTER pushbutton.

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) To abort, 'depres's and release ISB U/L pushbutton switch on the
lefthand keypad, and observe AUX indicator displayed go off in the
MODE LCD.

(b) Forced IF Bandwidth Setup will terminate automatically following
entry of the bandwidth information for the seventh filter.
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3.3.4 REMOTE Control Operation

3.3.4.1 Serial Asynchronous Interface. Remote operation with the' optional RS$-232C
remote control interface assembly. '

: Refer to Appendix A for Input/Output Control messages and status response data
tables, and a table of Built-In Test Equipment (BITE) error codes used when accommodating
' remote control operation. Also a description of the command/monitor data and control
functions with the RS5-232C. :

Before attempting 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 III, Paragraphs 3.3.3 and 3.3.3.1). "Hands-on"
experience working with the Receiver in the local operating condition provides the operator
with a working knowledge of receiver capabilities, signal optimization, and control
interaction. Such knowledge is essential to obtaining satisfactory results when controlling
the Receiver from a remote location. ' :

The minimum considerations when discussing RA6793A HF Receiver remote
operation are:

(1) Remote Control Data Character

(2) Remote Control Device

(3) Input/Output Electrical Interface

(4) Remote Control Commands ‘
(5) RA6793A 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 paragraphs.

a. . Remote Control Data Character.

The data character used for remote control is the standard ASCII asynchronous
format which consists of a start bit, seven data bits (one ASCII Character), a parity
bit, and either one stop bit (if a parity bit is used) or two stop bits. Figure 3-2
shows the data character format, and Table 3-1 lists standard ASCII character
codes. :

b. Remote Control De_vice

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
RA6793A 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.
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Start 'Bit )

ASCII Data Bit 0
ASCII Data Bit |
ASCII Data Bit 2
ASCII Data Bit 3
ASCII Data Bit &
ASCII Data Bit 5
ASCII Data Bit 6
Parity Bit.

or Stop Bit

Stop Bit

Figure 3-2. Data Character Format
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Table 3-1. ASCII Character Codes -

ASCII 0CTAL DEC IMAL ASCII OCTAL DEC IMAL
CHARACTER CODE CODE CHARACTER CODE CODE
“NUL 00 0 P 40 32
SOH 01 1 ! 41 33
STX 02 2 ' 42 34
ETX 03 3 # 43 35
ETO 04 4 $ a4 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 41
LF 12 10 * 52 42
VT 13 11 + 53 43
FF 14 12 - . - 54 44
CR 15 13 - 55 45
O 16 14 . 56 46
SI 17 15 / 57 47
DLE 20 16 ) 60 48
DC1 _ 21 17 1 61 49
DC2 22 18 2 62 50
DC3 23 19 3 63 51
0C4 24 20 4 64 52
NAK 25 21 5 65 53
SYN 26 22 6 66 54
ETB 27 23 7 67 55
CAN 30 24 8 70 56
EM 31 25 9 71 57
s 32 26 72 58
ESC 33 27 : 73 59
FS 34 28 < 74 60
GS 35 29 = 75 - 6l
RS 36 30 > 76 62
Us 37 31 ? 77 63
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Table 3-1., ASCII Character Codes

ASCII. OCTAL DECIMAL ASCII OCTAL DECIMAL
CHARACTER CODE CODE CHARACTER CODE CODE
@ 100 64 (Apost) 140 96
A 101 65 a 141 97
B 102 66 b 142 98
C 103 67 c 143 99
D 104 68 d 144 100
E 105 68 e 145 101
F 106 69 f 146 102
G 107 70 g 147 103
H 110 71 h 150 104
I 111 72 i 151 105
J 112 73 j 152 106
K 113 74 k 153 107
L 114 75 1 154 108
M 115 76 m 155 109
N 116 77 n 156 110
0 117 78 0 157 111
p 120 79 p 160 112
Q 121 80 q 161 113
R 122 81 r 162 114
S 123 82 s 163 115
T 124 83 r 164 116
U 125 85 u 165 117
v 126 86 v 166 118
W 127 87 W 167 119
X 130 88 X 170 120
Y 131 89 . y 171 121
z 132 90 z 172 122
[ 133 91 { 173 123
/ 134 92 : 174 124
] 135 93 } 175 125
136 94 ~ 176 126
_ 137 95 DEL 177 127
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¢. Input/Output Electrical Interface.

The input/output electrical interface consists of the A6Al serial asynchronous
interface assembly which connects to the remote control device through the
A6A1W1J1 Connector (type M83723-02R-1626N) on the Receiver rear panel. The
interface, which provides separate lines for command input and monitor output
data, allows up to ten (10) Receivers to be placed on a common, parallel,
input/output bus. The command receiver meets the specifications of RS423, R5422
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-188-144, and is operable with
MIL-STD-188C or RS232 compatible devices and may be strapped for RS422
unipolar operation. Receiver address baud rate selection, and parity odd/even
selection wiring instructions are discussed in SECTION II, Paragraph 2.3.4.6.

d. Remote Control Commands.

If, for example, a Receiver has been designated receiver number 99 and the mating
connector for A6A1W1J1 has been wired accordingly, then to remotely control
receiver number 99, the following command string (ASCII format) must be sent
from the remote control device to the Receiver:

$99S2CR

The "$" character alerts all receivers on the common bus that an address command
is coming. "99" alerts Receiver number 99 that all subsequent commands, when
they come, will be specifically addressed to it until another "$" character is
received. "S2" is a status command which tells the Receiver to set itself to the
remote operating condition, and "CR" is carriage return which is the final
character sent to the Receiver in each command string. (CR is interpreted by the
Receiver as an "execute" instruction, and causes the Receiver to carry out all as an
"execute" instruction, and causes the Receiver to carry out all commands in the
string; in this case "set up for remote control.") '

The other status (S) commands which may be used to follow "$99" are:

S1 Set Receiver to local control

S2 Set Receiver to remote control

S3 Initiate BITE self-test sequence

S4 Terminate BITE selt-test sequence

S5 Report bandwidth of installed IF filter

Sé Report BITE results

S7 Force bandwidth setup (discussed in Section V or 3.3.3.1.q)
S8 Enable remote AGC dump ,

S9 Inhibit remote AGC dump

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

Once the Receiver has been set for remote operation by the "S2" command, the

next step normally is to initiate the BITE self-test sequence by sending "S3"
(quotation marks are used here for clarity only and are not part of the 53

3-24



command). The BITE routine requires approximately one minute to complete.
After the BITE routine is complete, the "S6" 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 filters are working properly. If the BITE report displays
an error code number, refer to SECTION V of this manual. Note that once a
particular receiver has been addressed by the "SNS2" command (N is 99 in this
case), subsequent commands (53 or S6 or S5) to the Receiver need not be prefixed
by the "SN" (receiver address). A typical command string normally sent to initiate
remote control operation is illustrated in Example 1.

EXAMPLE 1:

lst entry: $99S2CR - sets receiver 99 for remote control

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

3rd entry: S6CR - requests BITE routine results from receiver 99

4th entry: S5CR - requests values of IF bandwidth filters found in receiver 99

(Commands "S5" and "Sé" will result in data responses from the Receiver to the
remote control device.) '

5th entry: 57CR - 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 up to 20 kHz (in
kHz) with a resolution of 100 Hz. Symmetrical bandwidths (in kHz) are terminated
with a comma. The string may contain all seven IF 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 S7 command. A typical command is as follows:

S7LUL.7,.4,N3.2,(LF)

The preceeding command sets up the following:

Filter Slot Filter/Function

FL! Lower Sideband (LSB)

FL2 Upper Sideband (USB)

FL3 1.7 kHz (Symmetrical)

FL4 400 Hz (Symmetrical)

FL5 , None :

FLé6 .+ 3.2 kHz (Symmetrical)

FL7 ' Unchanged from previous setting

6th entry: S8CR - this command causes all subsequent commands containing
receiver data to cause an automatic AGC dump.

7th entry: S9CR - this command causes the AGC dump to be disabled. This would
be used when free tuning the receiver by remote 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").
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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 Frequency

IF Attenuation
Status

(The actual information sent by the Receiver and its format is shown in the
discussion on RA6793A 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 $99TFCR will result in only frequency and summary status data
being sent to the remote control device.

- "T" commands include:

TF - requests frequency data only

TD - requests 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 Receive
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
information characters after only one "T".

EXAMPLE. 4:

$99TFDICR would result in frequency, detector mode, bandwidth and summary
status information being sent back to the remote control device. 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 number 99, 14, and 27
being set to a frequency of 05.000000 MHz.
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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 § will
result in that parameter being changed on all
receivers addressed (in the example, receiver
numbers 99, 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 ($99
or $14 or 527 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 1 Hz. For example, the command F03.415926 would
tune the Receiver(s) to 3.415926 MHz. If an exact frequency is 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 is required to
indicate MHz. If an exact multiple of 1 MHz is desired (as in Example 5), "F"
followed by the desired MHz number (as in Example 5) may be sent w1thout 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
command 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 opnon is 1nstalled)
D6 - LSB

D7 - 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 the 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 I13.24
would select the 3.24 kHz filter. If a command is received that does not match the
filter in the Receiver, the Receiver will automatically select the closest filter.
For example, the command 17. will select the 6 8 kHz filter. Note that the decimal
point is used to indicate kHz,
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Cain 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
Mé Selects medium AGC with manually set threshold
M7 Selects long AGC with manually set threshold

Manually Set Gain Control. The Receiver will respond to remote commands to set
a manual gain. The Receiver IF 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 x 0.8 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 é:

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

Selected Receiver: 99

Frequency: 02.350000 MHz

Detector: 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. RA6793A HF Receiver Responses to Remote Control Commands.

Status 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
transmitted 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), BW(FL3), BW(FL4), BW(FL5), BW(FLé), BW(FL7) where BW
is the bandwidth in kilohertz and FL1-FL7 is the filter slot checked. '

EXAMPLE 7:
The command $9955CR might obtain the following repsonse:

L,U,1.6,.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 filter slot FL4

»s - No filter in filter slot FL5

2.7 - 2.7 kHz filter in filter slot FL6

16 - 16 kHz filter in filter slot FL7
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"S6" triggers a data stream in one of two formats as follows:

tOKNCR, where N is the receiver number and CR is carriage return

or
:X,Y,Z,ENDNCR, where X, Y, and Z would represent the two digit BITE error
codes, N is for Recexver Number, and CR is Carriage Return

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

:4,17,33END99 md1cates that receiver 99 found BITE error codes 4, 17, and 33.
(Refer to SECTION V for explanation of BITE error codes.)

"G" triggers a data stream in the following format:

F, D, M, I, B, A, S where:

F is receiver frequency in MHz

D is receiver detector mode

M is receiver gain control mode

I is receiver IF bandwidth

B is BFO frequency (only functional in CW variable BFO mode)

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

S is receiver status

'EXAMPLE 9:

The command $99GCR might result in a response such as
F2.35D3M5I1.5B-1.7A5552 whlch indicates the following parameters:

Selected Receiver: 99

Frequency: 2.35000 MHz

Detector Mode: CW with variable BFO

Gain 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

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 returned to the remote-control
device in the format SN, where N is a one or two digit number representing the
following conditions:

0 Receiver is operating in local control operating condition.

1 Receiver is operating in remote control operating condition.
2 Synthesizer is out of lock.
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4 Receiver is in the override mode (discussed under Functions Unique to the
Remote Control Operating Condition). '

8 Last command sequence had character transmission error.

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 to "TX" where X is the desired
parameter(s) which triggers a data stream in the following format:

XVS where:

X is the identity letter of the parameter (F, D, M, I, B, or A)
V is the value of the parameter
S is the status response.

EXAMPLE 10:
The command $99TFDCR might obtain a response such as F2.35D3S! 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. That is, the first local oscillator is always
tuned to 40.455 MHz above the entered RF frequency and IF slot is selected
remotely regardless of the type of filter installed. Therefore, the remote
controller must decide what the filter should be used for, the type of detection
mode to employ, and the BFO offset to receiver 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 responsibility 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, override 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 the =
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 $ND=XI-Y where N is the receiver number, X is the mode selection number,
and Y is the filter slot number):
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Mode Selection. The desired mode is selected by sending one of the following

commands:

D =1 Selects envelope

D = 2 Selects continuous-wave detector

D =3 Selects frequency-modulation detector

D =4 Selects ISB operation.
Note that these "D" commands differ from the normal "D" commands and are
unique to the override mode.

Filter Selection. vIn the override mode the filters are selected according to the
filter slot number instead of the filter bandwidth.

The command is I=N where N corresponds to the filter slot number. For example,
the command I=3 will select the filter inserted in filter slot FL3.

EXAMPLE 11:

The command $99D=2I=3CR would result in receiver 99 being set to the override
mode using the CW detector and the filter installed in the 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
S1 will be ignored by the Receiver.

3.3.4.2 Standard Bit-Parallel, Byte-Serial Interface. Remote operation with the
IEEE-488C remote control interface assembly. ‘

The RA6793A HF Receiver equipped with the IEEE-488C interface circuit card
assembly (A6Al) can function as either a talker, supplying status information to a remote
controller, or as a listener, accepting commands from the remote controller. The remote
controller selects a particular receiver on the bus through a five bit address, programmed on
each receiver at a 5-pole address switch assembly on the rear panel. This address is also
used to command the receiver to the talker listener mode.

The remote controller, typically a HPIB calculator computer system or "smart"
terminal, equipped with an IEEE-488C interface, can command the receiver to change any
operating parameter in the same manner as the front panel controls. Connections between
the receiver and the IEEE-488C interface bus are made through a separate rear panel
connector (A6A1J2). The data transfer between the bus and the receiver is a standard bit-
parallel, byte-serial format. There are 16 primary signal leads between the bus and the
“receiver. These include: eight data lines (DIO! through DIO8), three handshake lines (DAYV,
NDAC, and NRFD), and five bus management lines, used to specify how the information on
the data lines is to be interpreted. ’
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The remote control interface circuit is used primarily as an interface between the
bus and the microprocessor circuit card assembly (A6A2) of the receiver. The remote
control interface circuit may be divided into three primary circuit groups: the bus
driver/receiver circuit, ~the general purpose interface adaptor circuit, and the
microprocessor interrupt circuit. The general purpose interface adaptor, or GPIA, is a large
scale integration (LSI) chip that accepts the data from the bus and applies it to the
microprocessor. The interrupt circuitry permits the microprocessor to stop its current
operation, service and remote controller commands, and then return to its original
operation. ~

Refer to Appendix B for interface requirements and receiver addressing between
the RA6793A Receiver and the IEEE-488C bus, and detailed information on command word
formatting between the remote controller and the receiver.

3.3.5 Channel Scanning

The RA6793A HF Receiver has a 100 channel memory which may be preset and
controlled by the operator. Within this 100 channel memory, random cell scanning may be
used to automatically scan any upward sequence of the 100 channels. The dwell time on
each selected channel is operator selectable through use of the numerical pushbutton
switches.

The following procedures are to be used to operate the Receiver in channel scan:

a. Ensure that the Receiver is under local control and is operating normally in
accordance with paragraph 3.3.3.1 Local Control Operation Checklist.

b. Depress the CHAN pushbutton. Note that the Delta indicator becomes
illuminated. This indicates that the Receiver has changed from Receiver
Mode to Delta Mode. .

c. Using the numerical pushbutton switches (0-9), depress two that correspond to
the desired channel. Examples: 01, 24, 77, 83, etc. The channel numbers

" appear in the Frequency LCD.

d. Preset the desired Frequency, Bandwidth, AGC Mode, and/or other parameters
using the appropriate front panel controls. ‘

e. Determine whether or not the channel is to be included in the cell scan. If it
is to be included, press the SCAN button if necessary to ensure that the SCAN
indicator is lit. '

NOTE

When the SCAN indicator is lit, which means
that the Scan flag is set while the Receiver is
in Delta Mode, the Channel being preset will
be included in a decade cell scan. If the SCAN
indicator . is not lit, the channel will be
shipped.

f. If it is desired to cause the Receiver to physically change to the data in the
displays, press and release the LOAD pushbutton. This will cause the Receiver
to tune to the preset. If it is desired to preset the channel without changing
the Receiver's current operating conditions, press and release the STORE
pushbutton. '
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NOTE

Using the LOAD pushbutton brings the
Receiver back to Receiver Mode (Delta
indicator off), while using the STORE
pushbutton leaves the Receiver in Delta Mode
for presetting additional channels.

Preset additional channels as desired using steps b-f of this paragraph ensuring
that the scan flags are set for those channels desired to be scanned.

Load any channel into the Receiver by pressing CHAN, the two digit channel
numbers and LOAD pushbutton.  Note that LOAD extinguishes the Delta
indicator. ' : :

Press the SCAN pushbutton. Note that since the Receiver is in Receiver
Mode, the SCAN indicator now is illuminated which means that the Receiver is
scanning. Observe that the channel number in the Frequency LCD stops
momentarily on each channel within the decade whose scan flag is set and that
Receiver parameters displayed change to those of the channel being viewed.
Set the dwell time (the time the Receiver remains on each channel) by using
the numerical pushbutton switches (0-9). "0" selects a dwell time of
approximately 100 milliseconds while "9" selects a dwell time of
approximately 10 seconds. "2" through "8" select intermediate dwell times of
increasing duration respectively. -

NOTE

The dwell time may be changed at any time
during Scan Mode by pressing another
numerical pushbutton.

To stop the Scan, press the SCAN pushbutton. To resume the Scan, press

SCAN again.
NOTE

Scan may be initiated at any time as long as
the Receiver is in the Receiver Mode (Delta
indicator off) and there is a channel loaded
into the Receiver as indicated by a channel
number present in the channel display section
of the Frequency LCD.

3.3.6 Shut Down Procedure

Deenergize the Receiver by switching the POWER ON switch on the receiver front
.panel of the off (down) position.
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SECTION IV
THEORY OF OPERATION

4.1 GENERAL

This section describes the general theory of operation of the receiver. A receiver
functional block d1agram is provided to show signal paths through the receiver. The receiver
functional descrlptxon is followed by individual circuit-level descriptions of each receiver
module.

4.2 FUNCTIONAL DESCRIPTION

Figure 4-1 is a functional block diagram of the receiver. This diagram will be used
in the following paragraphs to describe the functional signal flow through the receiver. For
the purposes of the following descriptions, the receiver is considered to be divided into two
major functional sections: RF Processing and Digital Control. These two sections will be
described separately. L

4.2.1  RF Processing Section

The RF Processing Section consists of five major functional areas: Input
Conversion, Local Oscillators, IF Amplification/Demodulation, Audio Switching and AGC.

4.2.1.1 Input Conversion

Antenna signals enter via rear panel RF IN, J1, and are applied directly to the
' mput of Low Pass Filter, Al. The Low Pass Filter is a fixed-tuned, 50 ohm, four-section
elliptic filter which band limits the antenna input signals to 30 MHz. A built in protection
- clamp circuit protects receiver circuitry against RF levels exceeding +27 dBm. The band
limited filter output drives the input of lst Mixer, A2,

The lst Mixer receives RF input signals from the Low Pass Filter and mixes them
with the Ist LO signal from the lst LO Synthesizer, A7. The first LO signal varies from -
40.955000 MHz to 70.454999 MHz, corresponding to receiver tuned frequency settings of
00.500000 MHz to 29.999999 MHz. The lst Mixer output passes through a bandpass filter to
select the 40.455 MHz lIst IF signal and reject all other signals. The Ist IF signal is
amplified by a linear buffer which is gain-controlled by the dc gain control voltage derived
from AGC circuitry on the Main IF/AF, A4. ‘I’he Ist IF output from the lst Mixer, A2,
drives the 2nd Mixer, A3.

The 2nd Mixer, A3, receives the 40.455 MHz Ist IF signal from the lst mixer and
initially amplifies it through a 2-stage, narrow band gain-controlled IF amplifier. The
amplified 1st IF signal is then mixed with the 2nd LO signal from the 2nd LO/BFO
Synthesizer, A8. The 2nd LO signal is fixed at 40.000000 MHz. The 2nd Mixer output passes
through a bandpass filter to select the 455 kHz 2nd IF signal and reject all other signals.
’I'h/e 2nd IF signal is amphﬂed by a linear buffer whose output drives the input of the Main
IF/AF, A4.
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4,2.1.2 ‘Local Oscillators

There are two oscillator synthe512er modules in vthe receiver: the lst LO
Synthesizer, A7, and the 2nd LO/BFO Synthesizer, A8. These will be explamed separately in
the following paragraphs. :

4.2.1.2.1  Ist LO Synthesizer, A7

The 1st LO is programmed with the Ist LO tuning data from the Receiver
Control, A9A2. This tuning data drives the lst LO digital control circuit which decodes the
data and sets the divide ratio of the programmable divider. A voltage controlled oscillator
generates the basic frequency which drives the programmable divider input. The divider
output is compared with an internal 100 kHz by a phase comparator. The comparator output
isa dc voltage which drlves the voltage controlled oscillator.

When the receiver is set for a tuned frequency of 00.500000 MHz, the digital
control sets the programmable divider for an overall divide ratio of 4.0955000. ' This causes
the phase comparator to drive the VCO to an output frequency of 40.955000 MHz. When the
receiver is set for a tuned frequency of 29.999999 MHz, the digital control sets the
programmable divider for an overall divide ratio of 7.0454999. This causes the phase
comparator to drive the VCO to an output frequency of 70.454999 MHz. The digital control
also generates a digiphase correction voltage which effectively cancels sidebands on the

VCO output caused by the digital averaging process. The VCO output is the 1st LO signal
and drives the 1st Mixer LO input.

4.2.1.2.2  2nd LO/BFO Synthesizer -

The 2nd LO/BFO Synthesizer -consists of an internal reference generator, a 2nd
LO fixed loop synthesizer and a variable loop BFO synthesizer. The internal reference
frequency is generated by a temperature stable 5 MHz crystal oscillator. This reference
signal is used to stab1hze the lst, 2nd and BFO synthesxzers.

, The 2nd LO synthesizer uses a 20 MHz crystal oscillator as the basic signal
generating unit. The 20 MHz signal goes through a fixed divider and is compared with the
5 MHz reference signal by a phase comparator. The phase comparator output is-a dc voltage
which drives the 20 MHz oscillator. This locks the 20 MHz crystal oscillator to the 5 MHz
reference. The 20 MHz oscillator output is then doubled by a frequency doubler to 40 MHz.
This is the 2nd LO output which drives the 2nd Mixer LO input.

The BFO is programmed with the BFO tune data from the Receiver Control,
A9A2. This tune data directly programs the divide ratio of the BFO programmable divider.
A voltage controlled oscillator generates the basic frequency ~which drives the
programmable divider input. The divider output is compared with an internal 500 Hz -
reference by a phase comparator.. The comparator output is a dc voltage which drives the
voltage controlled oscillator. :

‘When a BFO offset of 8 0 kHz is commanded, the BFO divider is set for an
overall divide ratio of 44700. This causes the phase comparator to drive the VCO to an
output frequency of 22.35 MHz.. When a BFO offset of +8.0 kHz is commanded, the BFO
divider is set for an overall divide ratio of 46300. This causes the phase comparator to drive
the VCO to an output frequency of 23.15 MHz. The VCO output is followed by a divide-by-
50 divider, yielding an output frequency range of 447 kHz to 463 kHz. This output is the
BFO signal and drives the CW/SSB detector on A% and the ISB detector on AS5.



S 4.2.1.3 IF Amphfxcatlon/Demodulatlon

The Vlam IF/AF, A4, receives the 2nd IF signal from A3 which is coupled dn‘ectly
to seven bandwidth filter slots. The number of filters plugged in and the bandwidth of each
filter depends on the option procured. Any number, up to seven, may be plugged 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 circuit through a diode switch. This
switch is controlled by the buffered data bus from A9A2 through the Main IF/AF control
decoder. When the optional independent sideband (ISB) is used, filter slot FL1 must contain
a lower sideband filter. This filter may be connected, through a movable link, from the
diode switch to a bus that leads dxrectly to the ISB circuit card asse'nbly A5. :

The IF signal output of the selected bandw1dth filter is impedance coupled to a
two stage AGC controlled amplifier. The output of this amplifier is then coupled to a
bandpass filter 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 IF signal is also coupled through a buffer amplifier to one input of an RF
- switch and to the product and synchronous AM detector. 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 FM detector and limiting amplifier.. Two
outputs of the FM detector are 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 BFO depending on the mode selected.
The detector select switch is also controlled by the, function modes of the control section.
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 IF
signal is linked directly to circuit card assembly A5. 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 A#4 circuit card
in the ISB mode. -

4.2.1.4  Audio Switching

The detected audio signal from either the FM detector or the product detector is
selected by the detector select switch through the Main IF/AF control decoder. The
selected audio is routed through a low pass filter to a crosspoint switch. The control
decoder programs the crosspoint switch to select the various audio modes available as
outputs from the Receiver. When the ISB option A5 is installed the ISB audio output from
the audio amplifiers is also coupled to the switch. In non ISB modes the main audio (A%
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. Attenuation 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,
the non-ISB mode outputs of the attenuator will also be routed through circuits on the ISB
card and appear on Line 1 output on the rear panel. This circuit is described in the ISB mode
which follows. - '
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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 amplifiers drive output transformers which couple the USB (Line !
output) and LSB (Line 2 output ) to the rear panel. Level control of Line | output is through
front panel screwdriver adjustment MAIN:LINE LEVEL. Line 2 output is controlled through
I-LSB LINE LEVEL. These two adjustmeénts vary the attenuators connected in their
respective lines. : '

4215  AGC

The Automatic Gain Control (AGC) provides the Receiver with constant level AF
output signal with large variations in the incoming RF signal. 'The main receiver AGC
circuitry is located on circuit card assembly A4. The optional ISB 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 panel 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 IF signal taken after the gain control IF-
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% by controlling the gain of two IF amplifier
stages: one located on circuit card assembly A3 and the other located on circuit card
assembly A2.

4.2.2 Digital Control Section

As shown in Figure 4-1, the major elements of the Digital Control are the
Microcomputer, A6A2, the Receiver Control, A9A2, the Front Panel, A9Al and the Serial
Interface, A6Al. The Microcomputer directs receiver operations through an 8-bit buffered
data bus on A9A2. This bus is the major interface point between the microcomputer, the
front panel and the receiver RF Processing Section. The Receiver Control, A9A2, also
contains data buffers, latches and 1/O Select generators necessary to permit communication
between the buffered data bus and the rest of the receiver.

4.2.2.1 Microcomputer Operation

The Microcomputer, A6A2, consists of a CPU, ROM/RAM memory and the
Interrupt Control. Reset circuitry generates a reset signal when power is applied. This
forces the CPU to initialize all circuitry to its starting condition and causes the ADDRESS
to move to the starting address of the control ROM program. :

The microcomputer directs all operations and communicates with other receiver
control circuits through its 8-bit bidirectional data bus. Temporary storage for receiver
settings and for data computation is provided by the working RAM. The CPU reads data
into and out of the RAM via the data and address busses. The system operating program is
contained in ROM. The CPU reads data out of the ROM via the data and address busses.
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The CPU, under program control, receives data from the front panel switches,
sends data to the front panel displays and sends data to the RF processing section via the
buffered data bus on A9A2. This bus interfaces with the microcomputer data bus through a
data buffer. Selection of the various front panel and receiver RF circuits is performed by
the CPU address bus through an address decoder on A9A2.

The basic functions performed by microcomputer (A6A2) include:

a. Initialize circuits following power-up to establish microcomputer interfacing
and control over the Digital Control Section.

b. Read local input signals from panel switches.

c. Update front panel displays. |

d. Compute and send tuning data to receiver local oscillators.

e. Compute and send operating data to the main receiver IF/AF.
f. Read pérameter §tatus data from the main receiver IF/AF.

g. Receiver commands from the remote controller.

h. Perform a Built In Test (BIT) for the receiver.
4.,2.2.2 Front Panel Switéhes

As shown in Figure 4-1, the front panel switches connect to the buffered data
bus through data buffers. These switches are continually read, in program sequence, by the
CPU. The switches are selectively addressed by the I/O decoder data, LDBO0-5, and is read
onto the buffered data bus through a data buffer. The read data is then transferred to the
CPU data bus for storage in RAM.

4.2.2.3 Front Panel Display

The tuning mode and frequency indicating displays are continuously updated by
the CPU. Display data is transferred from the buffered data bus to the LCD display through
the segment latch/drivers. Display data drivers drive all displays in common. Individual
displays are enabled for display through the LCD 0-4 bus generated by the Secondary
Address Counter. The secondary address counter coordinates with display data on the
buffered data bus to transfer the correct display data to the desired display latch/drivers
chip.

4.2.2.4 Oscillator Tuning Data

Tuning data to the lst LO and the BFO is generated, under program control, by
the Synthesizer Frequency Word Latch. The 1st LO data consists of a strobed and clocked
serial data stream. The transfer of the lst LO data is coordinated by the 1/O decoder output
which controls data being transferred to the lst LO displays. BFO data consists of a BCD
word representing actual desired BFO frequency.

4.2.2.5 Receiver Operating Data
Main IF/AF operating data is transferred directly to A4 from the buffered data

bus. This data is used to control BW, AGC and audio output routmg Control of this data
within A4 is coordinated by the 1/O Select bus from A9A2.



4.2.2.6 Parameter Status Monitoring

Analog parameter data from A4 and A5 is transferred directly to the buffered
data bus through parameter buffers and a parameter data latch. This data is continually
read, in program sequence, by the CPU. The I/O Select Bus, under program control,
selectively transfers the parameter data to the buffered data bus through the data latch.
The data is then transferred to the CPU data bus for storage in RAM.

4.2.2.7 Remote Control

The CPU receives and sends data to the remote controller via the Serial
Interface, A6Al. The serial interface communicates with the CPU via the CPU data and
address busses. A UART in A6Al interfaces the CPU data bus to the serial data stream
connecting to the remote controller. The UART sends an interrupt request to the CPU
whenever the remote controller sends data or commands. This forces the CPU to halt its
normal program sequence and service the remote controller commands and data.

4.2,2.8 Built In Test Equipment (BITE) Functional Overview

The BITE system of the Receiver performs 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. Second,
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. BITE performs the following functional tests in the Receiver:
Readability of the RAM in the microcomputer; lock condition and timing of all phase locked
loops; settling time in the frequency synthemzers, operation of the IF AGC; operation of the
ISB AGC detector if it is installed; and measuring the bandwidth of all of the IF filters. In
order for the receiver to pass the above tests, all modules must have been operating
properly. However, the Al, A%, A5 and A6Al modules are not interrogated.

To initiate BITE from the front panel, the operator must press both the LOCK
and the AM pushbuttons simultaneously, then release. The CPU then executes the BITE
sequence. Test results are displayed as a two-digit error code on the front panel display.
BITE is terminated at any point by depressing LOCK and LSB simultaneously, then releasing.
The following is a brief discussion of each of the BITE tests:

a. CPU-Al bytes of RAM are tested prbper read and write capabilities.

b. 2nd LO/BFO - Lock status of the 2nd LO is verified. BFO is stepped from
-8.0 kHz to +8.0 kHz in 500 Hz steps and lock is verified at each step.

c. st LO - Ist LO is stepped from 0-30 MHz 1n 0.5 MHz steps. Stepping time
and lock is verified at each step.

- d. IF/AF - Test sngnal is m]ected. CW detector and BFO are enabled. AGC
voltage is verified. Audio output is verified. Manual gain operation is verified.

e. ISB - Test signal is injected. BFO is enabled. AGC voltage is verified.
Audio output is verified.

f. IF Filters - FL1 is checked for symmetrical or unsymmetrical filter present.
If ISB is installed, FL1 must LSB. FL2-FL7 are checked for presence or absence of filters.
Slots containing filters are checked for bandwidth by sweepmg the Ist LO and monitoring IF
output level.
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Specific instruction for utilizing the BITE routine and interpreting the error code
results are provided in paragraph 5.2.4.

4.2.3 - POWER SUPPLY

Refer to Figure 7-16, Main Chassis Assembly Schematic Diagram, as an aid in
understanding the following description. The power supply provides the various dc voltages
required throughout the Receiver. The unit, located on assembly Al0, contains a step-down
transformer, diode rectifiers, filter capactiors, regulators and an alternate 1/2 amp 250V
fuse. 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 volts 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 regulated and +5 Vdc unregulated.

4.3 DETAILED CIRCUIT DESCRIPTION

The following paragraphs provide a detailed circuit-level description of each of
the Receiver modules. Descriptions are provided in numerical, rather than functional,
order. Simplified block diagrams are used throughout the text to simplify the description.’
These block diagrams should be used in conjunction with the schematic diagrams in
Section VI.

4.3.1 Low Pass Filter, Al

Refer to Figure 7-1, RF Low Pass Filter Schematic Diagram, as an aid in
understanding the following description. The incoming RF signal is passed from the RF IN
connector J1 through terminal El to the lightning arrestor circuit. The lightning arrestor
consists of spark-gap E3, static drain resistor R1 and series current protection fuse Fl. This
circuit protects the receiver from high voltage impulse-type discharges. The RF signal is
then passed to an 8-pole elliptic lowpass filter. The nominal impedance of the f{filter is
50 ohms and insertion loss is less than 3 dB from 0 to 30 MHz. Above 35 MHz, the
attenuation increases rapidly. This attenuation eliminates interference caused by image
frequencies from 81.4 to 111.4 MHz or by IF feedthrough at 40.455 MHz, and prevents local
oscillator reradiation. Zener diodes CR1-CR#% from a bipolar clamping circuit which
protects the receiver from damage by sustained RF levels in excess of +27 dBm.

4.3.2 First Mixer, A2

‘Refer to Figure 4-2, First Mixer Functional Block Diagram, as an aid in
understanding the following description. 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. '

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 elliptical 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 50 ohm termination to the mixer, Ul, RF
input port. This filter operates much in the same manner as the RF input filter. It offers a
very low loss to the incoming wanted RF signal, but an increasingly high loss to frequencies
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above 30 MHz. The mixer, Ul, is used for mixing both the incoming RF signal (0.5 to
29.999 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 Inpui Filter and Drive Amplifier

The filter for the incoming first local oscillator signal is an 8-pole elliptic high pass
filter exhibiting high attenuation for undesired signals below 40 MHz. The output of this
filter is coupled to a common emitter amplifier Q2 through capacitor C9 and resistor R3.
The mixer drive amplifier is comprised of transistors Ql, Q2, Q3 and Q4. The local
oscillator signal from the filter, which may be monitored at TP2, is coupled to the base of
common emitter amplifier, Q2, whose current is regulated by transistor Ql. The voltage at
the base of Ql is set by divider R1 and R2 which in turn sets the potential at the emitter of
Ql. Thus the current through Ré is regulated by bias control of Q2 via R6 and Lé6. The
output of Q2 is capacitance-coupled (C21 and C22) to a complementary pair amplifier made
up of PNP transistor Q3 and NPN transistor Q4. The output of this pair is applied directly
to transformer Tl 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 IF 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 a bandwidth of 20 kHz. This bandwidth provides an additional
option in the AM, FM, or CW modes of operation. This first IF signal is coupled through C47
to an impedance matching network of L19, C53 and R21, and to a linear amplifier 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 controlled 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 ouptut to the the second mixer circuit card assembly A3.

4.3.3 Second Mixer, A3

Refer to Figure 4-3 Second Mixer Functional Block Diagram, as an aid in
understanding the following description. It consists of a three stage AGC controlled first IF
amplifier, a bandpass filter, a mixer and output second IF amplifier. Input signals to the
circuit card include: the first IF signal from A2, AGC signal from A#%, 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 IF 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 Ql,
through capacitor Cl. The grounded gate of this stage provides high gain for input to filter
FL1 through capacitor C5. Filter FLI provides for rejection of all frequencies other than
the 40.455 IF signal. The output of the filter is connected through capacitor Cé 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 Tl. The AGC signal is connected to
one tap of the transformer and in effect, varies the impedance of the load transformer.
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
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transistor Q3, through capacitor Cll 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 the 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.

4.3.3.2 Bandpass Filter, Mixer and Second IF Amplifier

The bandpass filter consists of four tunable tank circuits (Cl5-L5, Cl6-L6,
Cl7-L7, and C14-C19-L8). Each stage is tuned to resonate at the first IF signal frequency.
The output 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. The difference frequency is the second IF signal, 455 kHz. All other frequencies are
rejected through the filter consisting of capacitors C31 and C32 and coil L9. The output of
the mixer, U3, is connected 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 amplification for the second IF signal output from A3.

4.3.3.3 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 circuit on A#4. 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 controlled IF amplifier is on A3 and is described in Paragraph 4.3.3.1. An
AGC signal from the AGC circuit on A% 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 transistor ULA (positive) and ULB (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 ULC
which amplifies the signal and applies it to the IF amplifier through resistor R19 and diode
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 A#4. The output of the
operational amplifier U2A is also coupled to the base of transistor UlD which buffers the
signal for application to the IF amplifier stage on A2.

4.3.4 Main IF/AF, A%

The Main IF/AF circuit card assembly A% contains IF circuits, AF circuits, and
AGC circuits. The description of these circuits are divided into those three basic functions
and shown in three separate simplified block diagrams in Figures 4-4, 4-5, and 4-6.
Receiver control circuits are also contained 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 A8, audio and AGC signals from A5 and control signals from A9. Output signals from
the board include: second IF signal to A5, BFO, audio and AGC signals to A5, audio signals
to A9 and to the rear panel, AGC signals to A3, and control signals to A9.

4.3.4.1 IF Circuits
Figure 4-4 shows a functional block diagram of the IF circuitry as it functions on

circuit card assembly A%. This circuitry consists of the bandpass filters, their switching
circuitry, a four stage IF amplifier, an IF output amplifier, an RF switch, a limiting»
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amplifier and FM detector, and a product a synchronous AM detector. The second IF signal
routed from A3 is connected directly to seven 455 kHz bandpass filter sockets FLI-FL7..
These sockets provide for plugging in up to seven optional preselected filters of various
bandwidths. These filters optionally available in bandwidths from 0.4 kHz to 16 kHz, may be
changed at the customer's discretion. 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 controlled 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. If it is to be used for the ISB operation,
then it must be linked to the output for that circuit card, assembly A5. 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
BW! 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 BW5 selecting the widest bandwidth. Two filters are
generally reserved for USB and LSB operation, which are also selected automatically when
those modes of operation are called for through receiver control.

The common output of the diode switch which consists of CR1 through CR14, R9
through R22 and C21 through C27, is connected through resistor R25 to the base of
transistor Ql. This emitter follower stage acts as a buffer between the diode switch and the
input to a two stage IF amplifier 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 Qé.
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 to the IF OUT
connector J2, located on the rear panel.

The emitter follower amplifier A6 acts as a buffer in the same manner as Q7 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
U18 through the RF switch CR22-CR25 is 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 operation, the RF switch connects the BFO signal to the FM detector
Ul8. The IF signal routed to the product detector is connected to its signal port. All signals
applied to the FM detector: AM, FM or BFO 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
UI9A will select the detected FM audio, only in the FM mode, as directed by receiver
control. In all modes except FM, a carrier frequency (AM or BFO) is applied to the carrier
input of the product detector. 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 UI9A
described above. Receiver control directs this switch to select that audio in all modes
except FM.
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4.3.4.2 AF Circuits

Figure 4-5 shows a functional block diagram of the audio circuits contained on
circuit card assembly A4. This circuit consists of an audio lowpass filter stage, a crosspoint
switch, two attenuators and two output 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 Ul9B 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 A#%
circuits described above and from the optional A5 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 .
amplifier U26. The output of this amplifier is coupled through C108 to AF OUT connector
J3 on the rear panel and to the PHONES jack on the front panel. The signal, through
variable attenuator U30, is routed to connector J8 for output to the ISB 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
circuit U26. This amplifier drives transformer Tl through C107 and is coupled to the
Monitor Line output on connector J3 on the rear panel. The variable attenuator is
controlled through screwdriver ad)ust MAIN-LINE LEVEL located on the front panel and
provides level control of the main (A4) 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-ISB 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 U3l to J8 and back to the crosspoint
switch in the same manner as USB. Attenuator U3l is controlled through screwdriver adjust
I-LSB LINE LEVEL located on the front panel and provides level control of the LSB (A5)
audio signal. The LSB and USB are routed through connector J8 to their respective
amplifiers on circuit card A5 and returns through circuit card A4 to Line 1 Qutput (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 amplifier. These two signals are connected to transistor gate U19C which
selects between the two signals 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. : »

4.3.4.3 AGC Control Circuits

Figure 4-6 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.

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 mode the level of the IF amplifier U8 is controlled automatically with three
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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 U8. 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
UI9A for detection. The three transistor array Ul0Q acts as a detector to the IF signal with
Ul0C connected as an emitter for buffering the DC signal to two circuits: AGC decay and
peak signal amplifier. Peak signal amplifier U7C couples the signal, across a decay time
select circuit, to integrate amplifier Ul4A. 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 Ql0. When short time decay is selected, Receiver control
turns 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 R55. When medium time decay is selected transistor Q10 and transistor
gate ULIA is asserted. Capacitor C42 discharges through the parallel resistance of R45 and
R146, providing a short hang time, after which Ul0 is turned on and a 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 is turned on with decay time
asserted through R52.

The AGC applied to integrator amplifier UL4A is mixed with signals from diversity
AGC through amplifier U14B and gain control or threshold from amplifier U14C when AGC
mode dictates. In the manual mode both transistor gates Ul1C and Ul2B are enabled
through receiver control and the gain control voltage is asserted directly to the input of
R14A. In the manual with automatic threshold mode Ul2B is turned off and the voltage
from the IF GAIN control asserts itself through diode CR20 only when that level is higher
than the AGC signal at the input of R14A. The digital-to-analog converter is coupled
through UL LD and is used to insert threshold level from a remote location through receiver
control. Diversity AGC applied through transistor gate UL1C 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 required dumping of
AGC) receiver control enables flip-flop U9A which turns on transistor ULOE. This rapidly
discharges capacitor C52 thereby preventing Ul4A from acting as integrator.

The integrator amplifier is coupled to AGC filtering, consisting of capacitor C59,
resistors R76, R77, R81 and R83, diode CR2I and amplifier Ul7A. If AGC dump is asserted
(in certain BITE modes) transistor gate U12D is turned on providing a much faster charge
path for C59 through resistor R78. The output of the filter amplifier UI7A is coupled to
amplifier U17B. This amplifier provides the AGC signal to IF amplifier US. At the same
time Ul7B provides one input to A3 AGC drive amplifier U17D through diode CR26. If ISB
is installed and enabled, a second AGC signal from that circuit card is coupled to U17D
through diode CR27. The two diodes bias 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. S

An AF/RF meter comparator circuit is contained on circuit card assembly A#4.
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 (ISB-RF) and U24C (main-RF). 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 U2l. The output of each amplifier is output
through connector J2 to Receiver control. From this information the microprocessor adjusts
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the input to U2l which in turn adjusts the converter signal to the AGC in all modes except
manual. The output of 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), A5

The Independent Sideband (ISB) circuit card assembly A5 contains IF circuits, AF
circuits and AGC circuits. The description of these circuits follows and are shown in two
separate functional block diagrams in Figures 4-6 and 4-7. Input signals to the circuit card
include: IF signal, BFO signal, AGC, and audio signals from A#4. Output signals include AGC
and audio to A%, and AGC and audlo to AF OUT J3 on the rear panel, through circuit card
assembly A4, '

4.‘3.5.1 IF Circuits

Figure 4-8 shows a functional block diagram of the IF circuitry as it functions on
circuit card assembly A% along with the AF function. This circuitry consists of a four stage
IF amplifier, a BFO amplifier, a product detector, an audio amplifier, two audio line drive
amplifiers, and AGC circuitry. The IF signal is routed from bandpass filter FL1 by the filter
selection switch, located on circuit card assembly A% to the IF amplifier on A5. This filter
is selected in the ISB mode of operation, so that an IF signal is routed to A5 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 IF amplifier is routed both to the

- AGC circuits and to the signal input port of product detector Ull. A BFO signal from At 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 C#43, to an audio amplifier.

4.3.5.2 AF Circuits

Figure 4-7 shows a functional block diagram of the AF circuitry, along with the IF
cu'cun:s, as -they function on circuit card assembly A5. This circuitry consists of an audio
amplifier and two audio line driver amplifiers. The audio signal, as received from the
product detector, is connected, through capacitor C#43 and resistors R78 and R79, to the

. base of emitter follower amphﬁer Q8. ' The output of this amplifier is then routed to circuit

card assembly A4. Refer to 4.3.4.2 for a description of the ISB audio on A4. The attenuated
audio signal is routed back to A5 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 J3 on the rear panel. The main audio
signal from the A4 audio is connected to the second amplifier U12 and processed in the same
manner as the ISB aud1o except through transformer T1.

4.3.5.3 AGC C1rcu1ts
Figure 4-6 shows: a functional block diagram of the AGC circuits for circuit card
assembly - A4. These circuits are identical to ISB AGC circuits and are described in
Paragraph 4.3.4.3.
4.3.6  Serial Interface, A6Al
- Refer to Figure #-8, RS-232C Remote Control Interface Block Diagram, as an aid

in understanding the following description. The Serial Interface consists of a UART, a Baud
Rate Generatot, an Interrupt Control and a Serial Line Interface.
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4.3.6.1 UART

The UART contains a transmit and a receive section. The receiver converts the
incoming serial data stream into 8-bit parallel words and places them on the CPU data bus,
D0-D7. The transmitter, when directed by the CPU, takes 8-bit parallel words from the
CPU data bus and puts them into a serial format for serial transmission to the remote
controller. Timing and control of receive and transmit functions is controlled directly by
the CPU control bus. : ' : ‘

The UART is initialized after. the CPU is reset, under program control. Transmit
and receive clocks (TX,RX) are supplied by the baud rate generator at 16 times the baud
rate.- : ' ‘ : :

 4.3.6.2 Baud Rate Generator

U2 is a programmable transmit and receive baud rate generator. This generator
divides the frequency of clock oscillator U7 down to the programmed transmit and receive
rates. The frequency generated by U2 is obtained from the CPU data bus upon initialization
of the CPU after powerup. This data is strobed into U2 by the 103 address line.

~ The CPU generates the baud rate set data from information supplied by the Switch
Latch, U5 and U6. As shown in Figure 7-7A, U5 permits externally selecting the baud rate,
while U6 permits externally assigning and address to the receiver. Table III is used to set
pins W through Z for the desired baud. Table I is used to set pins K through T for the desired
receiver address. The inputs are strobed onto the data bus by the 104 and IO5 address bits
under program control. : '

4.3.6.3 Interrupt Control

When data is available from the remote controller, the UART make an interrupt

~ request by asserting the RX RDY output. The CPU, under program control, periodically

enables the interrupt control using data bits DO, D1 and address IO4. U9 then passes the RX

RDY signal as Interrupt 3 to the CPU. The CPU stops normal program functions and starts
the interrupt routine to accept data from the controller.

When the remote controller requests data from the interface, TX RDY from the
UART is asserted. The CPU enables the interrupt control using DO, D1 and 104 as above,
and brings Interrupt enable high. U9 passes the TX RDY to the CPU as the Interrupt &
signal. The CPU stops normal program functions and starts the interrupt routine to send
data to the controller. '

4.3.6.4 Serial Line Interface

U3 is a differential to single ended line receiver. It converts RS-232 and RS-422
compatible signals to TTL level signals suitable for driving the UART. U4 is a single ended
to differential line transmitter. It converts TTL level signals from the UART to R5-232C
and RS-422 compatible signals suitable for serial transmission to the remote controller.

#.3.7  IEEE-488C Interface Module, A6Al (Optional)

Refer to Figure 4-9, IEEE-488C Interface Block Diagram as an aid in understanding the
following description. The remote control interface circuit consists of circuitry which
~includes; an address switch, the IEEE-488C interface bus transceivers, the general purpose
interface adapter (GPIA), and the microprocessor interrupt circuitry. The address switch
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sets the receiver address. Transceivers provide compatible bi-directional connections to the
IEEE-488C interface bus. The GPIA initiates an interrupt request upon receipt of the
receiver address from the remote controller/computer. The interrupt circuitry requests the
interruption of the microprocessor processing and directs the microprocessor to an interrupt
vector address for a specific interrupt routine. Figure 7-7 is a schematic of the remote
control interface circuit. ’

The IEEE-488C remote. control interface circuit card assembly provides an
electrical interface for communication with a remote controller/computer via a suitable
interface bus. In addition, interconnections between the receiver and the remote
controller/computer are made through a multi-pin remote control interface connector
A6A132, located on the modified receiver rear panel. Refer to Figure 2-7.

Communication between the remote controller/computer and the modified receiver
is achieved through messages composed of data words (bytes) in serial strings. Each string
of data is prefixed with a primary address for talker and/or listener operation (MTA or MLA
byte). To initialize communication, the remote controller/computer sends a binary address
code to the modified receiver. This binary address must be preset on a miniature five-pole
address switch assembly (A6A1A1S1), located on the IEEE-488C remote control interface
circuit card assembly and accessible from receiver rear panel, before installation of the
equipment.

The IEEE-488C remote control interface circuit comprises three functional
elements which include; a bus driver/receiver circuit, general-purpose interface adaptor
(GPIA) circuit, and microprocessor interrupt circuit. This circuit implements control
operations utilizing eight data lines DI01-DI08, three handshake lines DAV, NDAC and
NRFD, and five bus-management lines EQI, IFC, SRQ, ATN and REN. Detailed information
on the IEEE-488C remote control interface is contained in the specifications publication
IEEE-STD-488C-1978 (the IEEE Standard Digital Interface for Programmable
Instrumentation). Copies are available from the IEEE, 345 East 47th Street, New York, NY,
10018.

4.3.7.1 General Purpose Interface Adapter (GPIA) TMS9914A

The IEEE-488C interface bus lines, through the transceivers, connect to their
corresponding terminals on the GPIA (Ul). Microprocessor connections are made through
connector J1 to the GPIA. These connections include data lines D@-D7, clock @, read (RD),
write (WD), and chip enable (CE). Initialization of the GPIA is activated through the RESET
line. GPIA operation is controlled through fourteen internal registers which are written on
and/or read out by the microprocessor, being addressed through CE, RS#, RS1 and RS2.

4.3.7.2 Addressing and Interrupt

When the remote controller/computer sets the ATN line true and sends the
receiver address on the data lines DI01-DI08, the GPIA recognizes this and gives an output
on the INT3 terminal. This inititates an interrupt request which is a request to the
microprocessor to stop normal processing and to force processing to an interrupt routine
which will consider that data being received. ‘

4.3.7.3 Listener Operation
The remote control interface circuit acts as a listener while waiting to be

addressed by the remote controller/computer and when directed by the microprocessor
during a microprocessor routine. During these times, the GPIA output TE and sets the
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transceivers (through their SR inputs), so that the remote control interface circuit accepts
remote controller commands and data from the IEEE-488C interface bus. Here, data on
lines DIO1 -DIOY is sent directly through to the GPIA from the remote controller/computer,
and the handshaking line DAV (data available) signal is sent directly through from the
remote controller/computer to the GPIA, while handshaking lines NRFD (not ready for data)
and NDAC (not data accepted) signals are sent directly through from the GPIA to the
remote controller/computer. ‘ ' ,

, ~ The GPIA acts on the data and/or sends it on to the microprocessor. It _alsb
performs the required handshaking protocol with the remote controller/computer, as
directed by the microprocessor, through the GPIA internal registers. :

4.3.7.4 Talker Operation

The remote controller/computer addresses the remote control interface circuit to
talk by placing the talk address of the circuit on data lines DI01-DI08 with the ATN line
true. The GPIA decodes the data as its talk address and requests status information from
the microprocessor. Data is transferred from the microprocessor to the GPIA. The GPIA
TE sets the transceivers so that the remote control interface sends data from the GPIA on
to the IEEE-488C interface bus and thus to the remote controller/computer. Here, data on
lines DIO 1-DI08 is sent directly through from the GPIA to the remote controller/computer,
and the handshaking line DAV signal is sent directly through from the GPIA to the remote
controller/computer while handshaking lines NRFD (not ready for data) and NDAC (not data
accepted) signals are sent directly through from the GPIA to the remote controller,

The GPIA transfers data from | the microprocessor to = the remote
controller/computer and also performs the required handshaking protocol with the remote
controller/computer as directed by the microprocessor.

4.3.7.5 Bus Management Lines

“ATN, IFC, REN, SRQ and EOI are the IEEE-483C interface bus management lines.
ATN, IFC and REN have their associated transceivers hardwired for direction of signal flow
from the remote controller/computer to the GPIA only. As indicated earlier, ATN is set
true by the remote controller/computer when it wants to clear lines to send a message. IFC
is used by the remote controller/computer to set the interface system into a known
quiescent state. REN is used by the controller/computer to select one of two alternative
sources of device programming data, local or remote. EOI is bidirectional, controlled by the
GPIA, and is used to indicate the end of a message either to the remote controller/computer

~or the remote control interface circuit.

4.3.7.6 Bus Transceivers

The sixteen bus lines from the remote controller/computer are applied through
connector J2 and enter the two quad transceivers U2 and U3. Signal flow direction through
each line in the transceivers is determined by a TE output from U1, (Transmit Enable).

4.3.7.7 Command Structure for Service Requesf (SRQ)

Using the protdcol as defined in IEEE-488C for Serial Reqﬂest Functions the
receiver generates a serial request to the controller under the following conditions:

l. Receive data error.
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2. Receiver synthesizer out-of—loek.y ‘
3. Signal acquired (ih stop on scan on stop on sweep mode).
4. Signal ldst (in stop on scan on stop on sweep mode)

In response to serial poll request from controller the equlpment will transmit, serial status
byte of the followmg structure.

SERUU.POLLSTATUSBYTE

MSB LSB
CHANNEL | |
AQUISITION | - | | RECEIVER
STATUS | ERROR
CHANGED *

*Receiver error could be caused by a synthe51zer out of lock, or the remote I/O system
interpreting input data as incorrect (such as out of range).

Receive data error = 01001000
Receiver synthesizer out of lock = 01001000
Signal required = RX: SRQ 192 (11000000)
Controller "? Lg"
- RX:"C23@F12,34e+++=-E]LE"
- Signal Lost = RX: SRQ 192.(11000000)
: Controller "?Lg"
RX: "C23QLE" -

NOTES: l. RX Scanning In Remote Ql Mode -Stops on mmal acquisition only and on
loss of signal. Controller must command receiver to continue. (Pa)

2. RX Sweeping In Remote Ql Mode - Stops on signal acquisition. Controller
must command receiver to continue. (PSa)

4.3.8 Microcomputer, A6A2

Refer to Figure 4-10, Mlcrocomputer Block Dxagram, as an aid in understandmg
the following description. The Mlcrocomputer consists of a CPU, ROM, RAM, a Data
buffer, and Address Decoder, a Port Decoder and Interrupt’ Control logic. The
Microcomputer controls the receiver by reading the operating program in ROM and routing
data and control signals to the receiver via an eight-bit data bus. This bus is common to
major receiver control circuitry and is the primary means of communication between the
Microcomputer and the receiver. :

4.3.8.1 CPU

The CPU is a Z-80 chip. A 2 MHz clock signal is provided to the CPU by a 4 MHz
crystal oscillator and divide by two circuit. The CPU controls a 16-bit address bus and an
8-bit data bus. It also outputs the RD, WR and other control signals necessary for 1/0
control. The CPU performs instructions which are obtained from the control program
contained in ROM. These instructions are routed from ROM to the CPU instruction register
via data buffer, U8, and then carried out during instructions cycles. Each instruction cycle
specifies the functions to be performed by the rest of the Digital Control section. The CPU
reads and writes data to the RAM and 8-bit buffered data bus on A9A2 via the IODO-IOD7
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bus the CPU specifies the device written to or read from via the I0CO0-IOC7 bus. Address
. and data movement is coordinated by the CPU via the I/O control line.

4.3.8.2 ROM'

The operating control program is stored in ROM, Ué and U7. These are type 2732
or 2764 EPROMS. Each of these units contains either 4K or 8K 8-bit words for a total of 8K
storage (2732) or 16K storage (2764). - The ROM is directly addressed by twelve bits of
address from the CPU. Address decode Ull enables ROM via the address bits Al3-AlS
from the CPU. Thus, the ROM, when addressed and enabled, places 8-bit instruction words
directly on the CPU data bus, IOD0-IOD7. ; .

4.3.8.3 RAM

The RAM consists of one 6116 random access memory chip. It contains 2K 8-bit
words. The RAM is addressed directly by 10 address bits from the CPU. Address decode
Ull enables the RAM via the address bits A13-Al5. The RAM is bidirectional, inputting
data when WR is low and outputting data when WR is high. Thus, the RAM, when addressed
and enabled, places data on the CPU data bus or accepts data from the CPU data bus.

4.3.8.4 Data Buffer

The data buffer is a bidirectional data buffer. When the RD control line is high
from the CPU, the data buffer transfers data from the CPU to the IODO-IOD7 data bus.
When RD is low from the CPU, the data buffer transfers data from the IODO-IOD7 data bus
to the CPU.

4.3.8.5 Address Decoder

Theb address decoder is used by the CPU to select either ROM or RAM. The upper
three bits of address, A13-Al5, are decoded to produce CEl or CE2 for ROM select or CE3
for RAM select. The address decoder is enabled by the MREQ control line fro'n the CPU.

© 4.3.8.6 Port Decoder

The port decoder latched outputs 102-I08 provide the I/O strobe for selection or
addressing of the various elements of the front panel and receiver control circuitry. These
outputs are used in conjunction with the 8-bit buffered data bus to send or receive data.
The selected addresses are latched into the port decoder output from the CPU address bus,
under program control and are enabled by the I/O control line.

4.3.8.7 Interrupt Control

The interrupt control permlts one of five external interrupt conditions to flag the
interrupt line to the CPU. ULl6 is the interrupt "OR" circuit.. When any of the five
interrupts (INT3-7) goes low, the mterrupt line to the CPU goes low. The CPU responds by
executing the interrupt routine stored in ROM. [0O8 from the port decoder is brought low,
transferring the interrupt word through Ul5 to the data bus, and then to the CPU. The
interrupt word is read by the CPU which then executes the proper program routine to
service the interrupt. Ul#4 is a counter/timer which establishes a 500 microsecond interrupt
interval. ‘ ‘ ' '
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4.3.9 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. Figures 4-11 through #-13 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.

4.3.9.1 Operation of Phase Lock Loops

A basic phase lock loop consists of essentially four main blocks. These are shown
in Figure 4-11 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 (§), a digital-to-analog
converter 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 rnain VCO Frequency (Fo) either Freq or N would have to be changed. Most loops
perform frequency change by modification of N, the integer divide ratio. It is noted,
however, that this type of simple single loop can only vary in frequency steps as small as the
reference frequency (F ref). However, it is assumed that a system is possible whereby the
main oscillator (Fo) frequency can effectively divide a fractional number, in which case 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 ny
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 is done by considering a portion of the frequency
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 (100,00-13,467) 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 a large number of sampling
sideband 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 effectively nullifying the production of these sidebands. '

~ In the synthesizer used in the Receiver the circuitry can be split in two parts: 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 con trols the sampling technique and the signal to sum with the oscillator control
signal), and those circuits including an oscillator, 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. :
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4.3.9.2 Digital Control

Figure 4-12 illustrates a simplified block diagram of the digital control circuitry.
The circuitry associated with the time control, the incoming | MHz reference signal from
A732, is used as the clock for accumulator and registers through the NOR gate U4D which
drives U20, U2] and U22, and is routed directly to U3, U5 and U18. The Hex D flip-flops U3
and U5 with UlA and UIB 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

- sequential ly clock out the data in the latches U8 through Ul2 to the full adder Ul5. Flip-

flop U3 provides a pulse that is 1 clock pulse wide but is delayed 5 pulses from D@ (the input)
to QI (the output). The output at U3Q#4 is connected to the input D@ of U5. U5 also
provides 1 clock-pulse-wide pulses but each output Q@ through Q% is used to drive the
incoming data latches. U#%A and U4B converted the narrow pulses from U3/Q@ and U5/Q¢

-into a 5096 duty cycle 'square wave with a period of 10 clock pulses (each half cycle being

5 clock pulses long).  The 180° out-of-phase outputs at U%A pin | and U4B pin 4 provide
control to U2A, U22, U19A and U19B to ensure that these devices are enabled during the
correct half cycle. The 100 kHz reference for the reference side of phase comparator is
taken fromn U5 output (Q4). U5 output (Q@) is provided to U4C via U7C to reclock the
CARRY IN to Ul5 and also to Ué to provide the clock for alignment of signals out of the
HEX D flip-flop U6.

In serial-to-parallel conversion, the incoming serial data stream from the A9
Receiver <ontrol assembly consists of DATA, CLOCK and STROBE signals. The strobe is
routed to U6 input DI, where its output is reclocked. This qutput at U6 Q! is fed back to D2
and its output (Q2) provides a strobe input to Ul3 and Ul#4 one clock pulse delayed. The
incoming CLOCK is fed to Ul4 through U8, in parallel. The serial DATA is fed first into
Ul4, which from its output on Ul4 pin 10 to Ul2 and Ul13 shift registers. The output from
Ul2 at pin 10 is fed to U10 and Ull, and so on to U9 and U8 to complete the data load and
form the serial-to-parallel conversion of synthesizer data into the data registers. The data
registers U8 through Ul#4 hold the data for the synthesizer frequency, the U8 register
holding the 4-bit BCD data for the synthesizer frequency, the U8 register holding the 4-bit
BCD data for the 1 Hz digit and each register the next decade up (the U9 register holding
the 10 Hz data, and so 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 49.680800. 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 50.881800 is introduced 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 offset before generating the final VCO control voltage to the
local oscillator.

With accumulator operation, the data loaded into the registers U8 through Ul2 is
fed in 4 parallel boards under control of the ring counter U5 during the first half cycle of
the tuning (as discussed in the tuning section) to the Full NBCD Adder Ul5. As the
accumula tion proceeds, the accumulating sum is passed from the sum outputs of Ul5 to the
4-bit wide latch Ul8. The Carry Out signal from Ul5 is also stored in U18, then clocked out
to U7A. It is then placed under control of U7C from the tuning circuits, flowing through
U4C back into the Carry-In port of Ul5, deriving the first accumulation. The outputs from
U18 will be fed into the 4-stage shift registers contained in U20 and U2l. U20 and U2l are
18 stage registers each divided into 2 four-stage registers and 2 five-stage registers. The

~four outputs from UL8 are fed into the 4-stage registers in each half of each U20 and U2l

and then the output of these 4-stage registers is fed back to the 5-stage register in each half
of U20 and U2l. 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.
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- A's the second accumulation begins U2A is enabled, under control of U4A, and the

‘data at its inputs is transferred to the B inputs of Ul5 and NBCD Adder. During the five

clock periods of the second accumulation the data in U20 and U2l is shifted back to the B
inputs of U 15. During this period, the data in U8 through Ul2 is held as the tri-state output
enable mode of these registers is not enabled, ensuring that the results of the first
accumulation are added again in theé 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 U2l and will appear at the inputs D@ through D3 of the 4 x 4
Multiport Register U22, and at the Al through A8 inputs to Ul5. If no new data is loaded

. into U8 through Ul2 from the serial input data stream, then the two cycles of accumulation

will continue by first accumulating the contents of U8 through Ul2 on one half cycle with
the data at Al through A8 in Ul5, and then on the second half cycle by 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 U21.

. ' If the result of adding numbers in Ul5 is a terminal count, the adder will produce a
Carry-Out pulse at Ul5 pin 6, reset to zero and start counting again. In a real situation this
process is ongoing and the adder is continually providing carry-out pulses. (See Figure 4-13,
line B.) This Carry-Out pulse is fed to U6 to be reclocked. The reclocked output at U6 pin 7
is routed through U1C to a further adder Ul7. The carry out is also clocked by U19A so that
if it occurs on one edge of the accumulating half cycle controlled from U#4B, it will appear
at the Q output of U19A and after reclocking in U6 through the fifth latch it is applied to
the carry input of the 4-bit full adder Ul7. (Seé Figure 4-13, line C.) The adder Ul7
continually updates by addition (based on the carry out information from Ul5) the 100 kHz
frequency information provided by the input storage register Ul3. The addition in this adder
is continuous so that the outputs at Ul7 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. UL9B divides the accumulator control signal by two so that all four registers in U22
can be loaded. The read cycles to these registers are controlled by the R§A, R¢B, R1A and
R1B inputs of U22. The R@A and R@B inputs are fixed and the RI1A and RIB inputs are
controlled by the output of Ul9B so that during two accumulations R1 is loaded, each
register R @ and R1 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 W@ is high in

transferring RPA and R®B contents or W1 is high in transferring the contents of RI1A and
R1B. ‘

The digital-to-analog converter provides an output based on the changing data at

its inputs as a voltage ramp whose amplitude and DC offset are modified by the adjustment

of R5. The D/A also provides a reference source for the pulse-to-voltage converter U33B.
|  NOTE

The pulses demonstrated in Figure 4-13 can be
reproduced in circuit if the RF front panel
frequency is set to 1.046000 MHz.  This
ensures that the accumulations start from a
zero condition. B will then be at TP3, C at
TP4% and E at U23, pin 2 (the D/A output). '
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4.3.9.3 | Oscillator Control

F1gure 4-14 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 Ul7 and Ul#4 are applied to a 2-modulus, 3-decade divider consisting of U27,
U29 and U30 and U31l. This form of division ensures that by using a 2-modulus high speed
control de vice that can divide by 10 or 11 under control of its M1 and M2 input control (27),
a h1gh-frequency input can be divided by an integer value. The terminal count from U29 is
applied in inverted form by Q5 to this control input of U27. The resultant divided signal at
pin 9 of U 29, U30 and U3! is applied to a TTL-to-ECL converter network consisting of R30,

‘R31 and CR?, 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 of U27 pin 8, and then applies it 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 1 MHz
reference in U26A. The reference output at U26A pin 2 is apphed to the other side of the
phase comparator, consisting of U28B, U26B and U32. The ECL comparator provides phase
comparator outputs at TP7 and TP8. The variable input from U28A pin is applied to a pulse-
width detector consisting of CR9, CR10, Q6 and U33B. As the pulse width changes with.the
frequency varying 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 volt. 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, CR1%4 and CR15 and an output from this pulse-to-current converter
is fed to 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
51gna1 is then applied to an integrating amplifier U35. In normal operation, the output of
U35 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 when the
selected frequency is at 30 Hz 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 resistor R88 between TP1!
and TP12. A further lead-lag network is 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 CR#4 through R85 and L4. A voltage applied to CR3 and CR#4 will vary
the capac1tance across the main YCO coil L5 and thus vary the frequency generated. Ql 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 Ql3. 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 Tl.
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4. Speed- UP and Out-of-Lock Operation - When a large step of frequency change
is introduced on the front panel (or from the remote control data bus), the window detectors
UJ34C and U34D act as comparators, comparing the inputs on pins 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-offset pulse is then
used to drive three switches: U36B, U36C and U36D. These switches bypass the lowpass
filter U37B and increase the integrating bandwidth of U35 and one switch, providing a feed

. forward from TP10 to.the positive input of U40. U40 provides an integrated drive to

push/pull driv_ers Q10 and Ql1l. These drivers provide high-speed charge or discharge of C98
(through R91, C97, and R9%). When the control voltage approximates the correct voltage

for the frequency 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 apphed to pin 6 of U34A its output will then go low,
1nd1catmg OOL.

4.3.10 Second LO and BFO Generator, A8

The second local oscillator (LO) and beat frequency oscillator (BFO) 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 2nd LO signal for the second mixer. The BFO is a variable oscillator that
provides the basic 455 kHz beat frequency for sideband (SSB) and CW modes of operation.
The oscillator, through receiver front panel control, may be set either at 455 kHz or varied
8 kHz on 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 contained on A7. In addition, the circuit includes an internal
temperature-controlled crystal oscillator which supplies a selectable | 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 headmgs, with
functional block diagrams shown in Figures 4-15 and 4-17.

4.3.10.1 Internal/External Reference Frequency

The A8 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 in/out 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.

4.3.10.2 Internal Mode

A 5 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 Q! is
grounded through R7, which turns voltage regulator Ul on. The voltage from this regulator
enables the temperature controlled - crystal oscillator. Approximately 30 minutes are
required for maximum stability. The oscillator output is coupled through capacitor C5 to
the base of transistor switch Q5. With the ground applied through the INT/EXT switch, the
base of QS5 is held high through inverter U2A and diode CR3 while the base of transistor
switch Q#4 is held low through diode CR2. Transistor Q5 conducts, transferring the 5 MHz
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signal through a TTL square wave shaper Q6 to one clock input of the phase comparator.
(See Paragraph 4.3.10.4, item 3.) The 20 MHz voltage controlled oscillator, described in
Paragraph 4.3.10.4, item 2, is stabilized through the use of this reference frequency. The
20 MHz output of the oscillator is divided by three dividers (two - 2, U7A and U7B 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 U7A. 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-flop Q output
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 divider by 5 and B input pin 1. The output of
this divider (QD pin 11) is connected back to the clock of the second (- 2) at A input pin 14.
Dividing by 5 first then by 2 provides a more symmetrical | MHz reference. The 1 MHz
signal is output from the divider (- 2) at QA output pin 12. The | MHz, 5 MHz and 10 MHz
frequencies derived from these dividers are available for reference through data select
switches U4 and U5. The 1 MHz reference is routed directly to the BFO synthesizer and to
the first local oscillator synthesizer through NAND gate U1LC 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 frequencies may be selected by proper connection of links LK1 and
LK2. In this internal mode, data select C of both U#% and U5 is held low through the
INT/EXT switch. Linking LK1 makes data select A low which outputs DO input of both U4
and U5 to their respective Y outputs. For U4 this is 5 MHz, for U5 it is | MHz. When only
LK2 is linked data select A will be high and B low which connects both D1 inputs to the Y
outputs of both (U4-5 MHz, U5-1 MHz). When LK1 and LK2 are linked data select A and B
are held low which outputs D3 of both U4 and U5 (U4-5 MHz, U5-10 MHz). - As noted in this
internal mode, U4 always selects the 5 MHz. It is then routed to the phase comparator as
the oscillator reference signal. The output frequency selected by U5 is routed through
resistor R13 to buffer amplifier stages Q2 and Q3. These stages provide for output into
50 ohms 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.

4.3.10.3 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 Ql to turn voltage regulator
U1 off which in turn turns off the internal crystal oscillator Y1. When an external oscillator
is connected to connector 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 UZA is
now high which in turn keeps the base of Q5 low through diode CR3. Transistor Q#%, 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 LK ! and LK 2 select D4 (I 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. '

4.3.10.4 Second;Localb Oscillator

Figure 4-15 shows a simplified functional block diagram of the second local
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
buffer, three frequency dividers (two - 2 and - 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 internal or external reference.
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1. Phase Lock Loop. The 20 MHz oscillator frequency is kept on frequency
- through a phase locked loop (See Figure 4-11). The oscillator output is routed through a
divide by N circuit that provides as 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 cyrstal. 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 an ECL OR
gate U22D, 20 MHz crystal Y2, varactor CRY4, resistors R47, R4#8, 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 CR# in series with C34. The dc voltage
applied at the junction of CR4 and Y2 controls the reactance of the parallel circuit, mamly
through CR#%. This dc voltage, controlled 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 U22A 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 4.3.10.2 and 4.3.10.3. Buffer U22B
drives a frequency doubler circuit, Qll, and associated components. This tuned circuit
selects the 40 MHz component of the signal and outputs it through J3 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 U3A is
clocked from the reference frequency 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 through 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 Q
outputs then will go high from the reset action through NAND gate U2B, initiated from the
leading edge of both clock pulses. The Q 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
Q outputs will be high most of the time when the two clock signals are in phase. (See
Figure 4-16). 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 R39 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 reference signal are in phase, the
two outputs are the same and transistors Q7 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 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

442



USRS

-ﬂk.ﬂw‘rn{-«

[N =T-Tolf %' I N N [N S S s W s

CREFCLK LU 0L 11 b

osco_JU_ULI_UL.I—UU‘UU_UU‘UL
mo_ﬂﬂﬂﬂﬂﬂﬂﬂ_ﬂﬂﬂﬂﬂ_'

s | U Lruuu—uuuuuu—.

OSCILLATOR LEADING (FREQUENCY HIGH)

osc cLK _l ! ! R 1 | ! |1

CREFELK L Ll

_ﬂ (I T O N
m‘u i) 1ru U

OSCILLATOR LAGGING (FREQUENCY LOW)

. oscclk U | ] ! 1 | L I 1 I !

REFCLKlJlIleLJlllll

RSO T T I O O
o UL AL
SO | e VO A AV

REFQ—UUUUU”UU——UHUU—

~ OSCILLATOR AND REFERENCE IN PHASE

Figure 4-16. Waveform Diagram: Phase Comparator

4-43



action converts 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
lowpass filter, C25, C26 and R39 smooths this waveform and dampens sudden changes
caused from changes in the phase comparator pulse rates and in turn stabilizes the phase
lock loop. When oscillator frequency increases, the pulse rate increases at Q7 and decreases
at Q9, causing a reduction of the dc level output. When oscillator frequency decreases the
reverse action takes place. Thls analog dc output is coupled through R47 to the oscillator
for frequency control.

4. Qut 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.

4.3.10.5 Beat Frequency Oscillator (BFO)

Figure 4-17 is a simplied block diagram of the beat frequency oscillator. This-
circuit provides the variable 455 kHz BFO for Receiver CW and sideband operation. The
BFO is varied plus- or minus 8 kHz through receiver control. The oscillator operates in a
phase locked loop which consists of a voltage controlled oscillator (VCO), 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 or 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 A% circuit card.
An out-of-lock (OOL) circuit is also included to detect any out of lock condition of the phase
lock loop.

I. Phase Lock bLoop. 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. Voltage Controlled Oscillator. The VCO consists of field effect transistor Q18
opto—lsolator U21, coils L4 and L5, 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 dc 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 U2!, connected to
the source of QI8 through resitor 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, U2! 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 QL9 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 progammed dividers. This circuit is described in Paragraph 3.
The second output is coupled through capacitor C60 to a shaper circuit, Q20, R72, R73, R74
and C6l. 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
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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, Cé4, 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 Uls4
through U18, divide by 10 or 11 2-modulus controller Ul9, NOR gates U12A through U12D
and AND gates UI3A through Ul3C. The program divider has two reference inputs: the

“oscillator frequency coupled through C72 to the V reference and clock inputs of Ul9 at
pins 15 and 16 and the BFO data control inputs to Ul5 through Ul8. It is the BFO data
inputs in conjunction with Ul9 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 #5500. The five decade counters are externally
strapped to count down from a maximum count of 100000 (99999 + 1). The actual data then
that would be set on the BFO inputs would be 100000 - #5500 = 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. At center frequency counter Ul8 receives the 10 Hz BCD digits on its parallel
inputs PO through P3 with PO and P3 (20 + 2% = 9) high. Counter Ul7 receives the 100 Hz
digits with all input low (0), U16 receives the | kHz digits with PO and P2 (20 + 22 = 5) high,
and U15 receives the 10 kHz digits with only P2 (22 = 4) high. Counter Ul4 is strapped PO
and P2 (20 + 22 = 5) to the +5 volts (high) and Pl and P3 to ground (low). This supplies the
100 kHz digit which is always 5. ‘Counter Ul5 receives only the 2Y, 21 and 22 BCD digits
since the 10 kHz swing is never greater than 7. The counter is a two modulus divide by 10 or
11 controller and will divide by 10 or 11 for different periods in the clock signal. The TC
output pin 15 of U18 coupled to the M1-M2 inputs of Ul9 determine the periods at which it
will divide with either 10 or 11. NOR gate Ul2C ensures that the count enable input of U13
- 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 Ul9. The QTTL output (pin 11) is used to clock the
decade counters Ul4 through Ul8 and as a reclocking source for NOR gate Ul2A. Four
control inputs, parallel enable (PE), count enable parallel (CEP), count enable trickle (CET)
and reset (R) select 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 Ul6 is high only when the
TC output of Ul7 is high, the CEP of Ul5 is high only when the TC output of both Cl6 and
C17 through AND gate U13A are high and the CEP input of Ul# is high only when the TC
output of both Ul5 and U16 through AND gate UL3B 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 outputs to inverter
UL2B 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 occurring each 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 output of the programmed dividers is connected to one input of a two input NOR
gate Ul2A. The clock signal is connected 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 Ul2D 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

s
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frequency to the phase comparator. This division of 2000 is accomplished with two dual
decade counters U8 and U9. Counter U8 provides a division by 100 while counter U9
provides division by 20. Each counter has two divide by 2 circuits and two divide by
5 circuits and are externally strapped to provide the division by 100 and 20. The division by
100 is accomplished by using all four dividers in the order shown (-2=500kHz, -
5=100kHz, - 5=20kHz 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 - 5 is bypassed
(-2=5kHz, - 2 =500 Hz). The resultant 500 Hz output is coupled to the clock input of D
flip-flop U 10A. This flip-flop is contained in a dual flip-flop package which together with
NOR gate UL1lA make up the phase comparator. '

5. Phase Comparator and Digital-to-Analog Converter. As described previously,
the 500 Hz reference frequency is connected to flip-flop ULOA. The second flip-flop Ul0B
receives its clock signal 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 -

"ULLA and resistor R83 to the reset of both flip-flops. Both flip-flops will reset each time

that both Q's go high, causing a logic 0 at the resets of both flip-flops. The clock input
signal to the ULOA (reference) consists of positive going pulses while the signal from the
programmed divider (oscillator reference) also contains positive going pulses and is
connected to the clock input of Ul0B. Each flip-flop 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 described, when both Q outputs are high the output from AND gate ULlA is low clearing
both flip-flops through R83. This resets the Q outputs to low and the Q outputs to high.
Refer to Figure 4-16. The two Q outputs are connected to the digital to analog converter
which consists of transistor Q15, Q16 and Q17 and their associated components. This circuit
operates in the same manner as the digital to analog converter described in
Paragraph 4.3.10.4 (3) except that adjustments in the BFO frequency provide a different
setting 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 UlLD,
resistors R 57, R58 and R84 and capacitors C83 and C86. This circuit operates in the same
manner as the second local oscillator OOL circuit. :

%.3.11  Front Panel, A9Al

~ Refer to Figur‘e' 4-18, Front Panel Block Diagram, as an aid in understanding the
following description. The Front Panel contains Keypad Switches, Switch Demultiplexer,

two LCD's and Audio/IF Gain Controls.

4.3.11.1 Keypad Switches/Switch Demultiplexer

Two sets of switches, containing a total of 40 keypads, are used to enter receiver
control data from the front panel. Each pushbutton switch is SPST-NO, connected to one of
the eight inputs of an addressible multiplexer. Depressing any switch brings its input from
high to low. S ' : ,

, Each of the ﬁvé Demultipléxers are enabled by the I/O Read signal from the CPU.
Each encoder is addressed from 0 to 7 by the iCOO-ICO2 address lines. Demultiplexer
outputs, representing which switch, 0-7, on each demultiplexer was depressed, are read out

“on the LDBO-LDB4 bits of the 8-bit buffered data bus. The CPU performs switch scanning

every 25 rns under program control.
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4.3.11.2 LCD's

Two LCD's are contained on the front panel for displaying receiver status.
Receiver and BFO frequency are displayed on Ul, while detection mode, gain mode, tuning
mode, remote/local, bandwidth and metering are displayed on U2. The 8-bit buffered data
bus directly drives ten 4-line LCD drivers and thirteen BCD to 7 segment decoder/drivers
for the numerical displays. Multivibrator U30 provides 100 Hz to drive the two LCD's at the
proper ref'resh frequency. '

Timing to the LCD drlvers is prov1ded by strobe signals from BCD-decimal decoder
usa. Timing to the 7-segment drivers is provided by strobe signals from #4-bit latch/decoder
U3l. These two decoders are driven from the LCDO-LCD# signals generated on A9AZ.
When a strobe signal, in program sequence, enables a LCD driver or a 7-segment driver, the
data at its input port is latched into the driver.

4.3.11.3 Audio/IF Gain Contrbls

Audio and IF gain controls are contained on the front panel for control of these

~functions. Control and audio signals connecting with these components are routed through

the A9A2 circuit card to the A4 Main IF/AF card, with no connection to the digital circuitry
on A9A2. A complete descrip‘tion. of these components is found in paragraph 4.3.4.

4.3.12 Receiver Control, A9A2

Refer to Figure 4-19, Receiver Control Block Diagram, as an aid in understanding
the following description. The Receiver Control consists of a CPU Data Buffer, CPU
Address Decoders, Front Panel Switch Buffer, Secondary Address Counter, lst LO Tuning
Data Buffer, BFO Tuning Data Buffer, Main IF/AF Control Bus, Status Latch and the Out of
Lock (OOL) Latch. The receiver control interconnects the receiver circuits and front panel
to the buffered data bus which is controlled by the Microcomputer, A6A2. This enables the
Microcomputer to direct and monitor the activities of the receiver circuits.

4.3.12.1 CPU Data Buffer

Data flow between A9A2 and A6A2 is via the 8-bit bidirectional bus, I0ODO0-IOD7.
Data flow is buffered and controlled by Ul, U2 and Ul3. The bidirectional switches Ul and
U2 are configured to transfer data from A9A2 to. A6A2 during a READ cycle. The tri-state,
8-bit latch, Ul3, is used to transfer data from A6A2 to A9A2 during a WRITE cycle.
Address inputs, IOCO-IOC3, from the Microcomputer are used to generate strobe signals to
control data transfer through the buffer. :

4.3. 12 2 CPU Address Decoders

Address inputs IC00-IC03 from the Mlcrocomputer are decoded by Ul4 and used to

- generate strobe signals for operation of the remainder of A9A2. Ul4 is timed through the

WSTB signal to the strobe input of Ul4, and also by multivibrator U3. The Ul#4 strobe
outputs are latched in proper timed sequence and are used to control data flow to various
recewer control func’uons.

Address inputs IC00-ICO03 are also decoded by secondary address decoder U6 in

conjunction with one of the strobe outputs from Ul4. These secondary strobe outputs are
used to control the status and 00L latches.

4-49



- weafe1q yooig .m<.,._obcoo J9A19D9Y 61— 24n3iq

TO4LINOD bV

AININDIYS 048

AININD3IY4 07 1ST

L

SNg SSIYAAV/VIVE Ndd AV1dSIQ d 3 SIHILIMS “d°d
[ - — ~ 1 T —— 1
2001901 LB
Nuauo— leaem v-—nu._ stucn SSIYAAY HILIMS
HILINS
A A
/
\\ \\ /]
L 3
L ¢
/)
\ 4 Y
\\
=umwwu= vin sn . 81N
4300230 ¥3INNOD a1 434408 vivae
ss3yaay SSIMaV HILIRS
1-89a8
A 4
€10 “2n *In
¥344n9 Viva
—_
‘) A ‘ﬂ‘ ‘rv f L & 9- A 4 14
1; £909-#909
N3 sng vivg
a3Y3d4ng
Y
otn ‘sn ‘L0 2
—p HILVT y 4 V. ’ y
100
N3 £-ggaa | N3 ¥091-1031 ) dgag
¥ ¥ Y Y Y Y
91N “SIA “tn ocn OEN-/2n M 920 “sZn
"ONI ML HOLVT SALVIS viva 048 I808LS viva 07 1ST
v v ﬁ & F ﬁ ﬁ
.07 NOY¥4 ¥V WO¥4 viva SI-6T 41S {-9809 viva J40/N0 . Vivad X1)  380M1S
SALVLS 100 YLV | | , 008 048 f
, 90TVNY ~ - s L. - 1

4-50



%4.3.12.3 Front Panel Switch Buffer

Switch address data, IC00-IC02, is sent to the front panel and selectively scans the
switch demultiplexer. The outputs of the switch demultiplexer, LDB0-LDB7, is sent to the
front panel switch buffer, Ul8. The output of Ul8 is selectively transferred to the buffered
data bus by the I/O Read control signal from the Microcomputer. :

4.3.12.4 Secondary Address Counter

Thé Secondary Address Counter, us, generates the secondary address select signals
which select the front panel display decoders and latches. The LCDI1-LCD# signals are
- transferred from the buffered data bus when properly enabled by a Ul4 strobe output.

4.3;12.5 Ist LO Tuning Data Buffer

Processed receiver frequency data from the microprocessor is routed through data
line BDBQ to data buffer U25, 26. The frequency data, properly timed by Ul#4 strobe
outputs, is.serially routed through U26A to the lst LO, A7. Strobe output from Ul#% is
routed through U26B as a clock signal to A7. The Qg output from BFO buffer U30 is routed
through U25A as a strobe signal to A7.

4.3.12.6 BFO Tuning Data Buffer

Processed BFO frequency data is routed through data lines BDB0-BDB3 to latches
U27-U30. Three outputs of the secondary address counter U5, drive the binary inputs of
four 8-bit addressible latches U27-U30. These latches supply in the BCD tuning data to the
programmable divider on the BFO, A8. Timing for the latches is supphed by a Ul4 strobe
output. The Q# output of U27 supplies a-BFO enable signal through Q2.

4.3.12.7 Main IF/AF Control Bus

Data lines BDB0-BDB7 and Ul4 strobe signals STB10-STB15 are routed to the Main
IF/AF card, A4%. These signals will be latched through the IF/AF control logic to select
bandw1dth AGC mode and audio matrix routmg

4.3.12.8 Status Latch

The main RF, ISB RF, IF Gain and AF comparator circuits from A# are connected
to four inputs of status latch U20. The inputs are strapped to +5 V through pull up resistors.
The actual input levels to U20 will be 0 or +5V, depending on the status of the A#%4
comparators. U20 is strobed by U6 to transfer the four comparator inputs to BDBO BDB3 on
the data bus for readmg by the microcomputer.

The optical encoder, U4, Ul5 and Ulé, is driven from the front panel tune wheel
The outputs of the encoder drive the remaining two inputs of status latch U20. Two streams
of clock pulses are transferred to BDB4 and BDB5 when the tuning wheel is rotated.

4.3, 12.9 OOL Latch

The out of lock circuit monitors the condition of the three phase lock loops, drives
OOL indicators on A9 and supplies OOL data to the buffered data bus. The OOL signals are
latched through flip-flops U8 and U10 by a Ué strobe output. These latched outputs drive
fault indicators DS1-DS4 through Ull and Ul2. The flip-flop latched outputs are also
- connected to the inputs of latch U7 which is also timed by a U6 strobe output. The latch, in
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program sequence, outputs the status of the OOL circuits to the buffered data bus which is
then routed to the microcomputer. The processed FAULT data from the microcomputer is
routed through the secondary address counter, U5, to latch U30. The U30, Q5 output drives
the front panel fault indicator through U22B. : ,

4.3.13 Power Supply, AlQ

Refer to schematic diagram, Flgure 7-15. 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 +10% operation from the input power line.
This line frequency must be between 48 and 420 Hz. AC input power is applied to the
receiver through the POWER-ON toggle switch located on the front panel. The input power
is also fused through Fl, located on the rear panel for easy access. The 100 or 120 volt
input must be fuse differently than the 220 or 240 volt input. The alternate fuse is
contained in a fuse holder located inside the power supply.

4.3.13.1 DC Power Output

The secondary of transformer Tl contains three separate windings that provide the
six different dc outputs for receiver operatlon. These six dc outputs, along with their
tolerances are listed below: ' :

+20 +1 volt

+15 +O 5 volt :

+15 volts unregulated (nommally +22 volts)
-15 +0.5 volt

+5 +0.5 -0.2 volts ’

+5 volts unregulated (nommally +10 volts)

Conventional bridge rectifiers CR1, CR2 and CR3 provide ac to dc rectification
while capacitors Cl, C4, C7 and CIl0 prov1de filtering and smooth the pulsating dec.
Capacitors ClI through C9 are connected adjacent 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 regulator A10A2, which provides the regulated +20 volts to
~ pins 1 and 14 of A10J3. Winding 6 to 8 provides the +15 volts unregulated to pins 3 and 16,
the +15 volts regulated through regulator U2 to pins 7, 8, 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 18 and the +5 volts regulated through regulator Ul to pins 2, 4, 15
and 17 of Al0J3. The six dc outputs from A10J3 are routed to various applications
throughout the receiver circuitry. : ,
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SECTION V
MAINTENANCE

5.1 GENERAL

This section provides detailed procedures for conducting preventive maintenance,
performance testing, fault isolation, and corrective maintenance on the RA6793A 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 isolation, 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.
" 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. ‘ Lo ‘

Table 5-1. Preventive Maintenance Schedule

'PROCEDURE  INTERVAL o ' COMMENTS
Inspection for Damage 1 60 days “Interval variable depending on operéting
or Wear : ; environment.
Cleaning : 30 days R Interval variable depending on equipment use.
Lubrication o None : None
Performance Tests ‘ 180 days Interval variable depending on locatlon/apph—
' ' : cation requirements.

5.2 PREVENTIVE MAINTENANCE

The following paragraphs detail the preventive maintenance procedures to be used
when servicing the RA6793A 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 1n5pecnon should be made on a routine basis and
whenever the receiver is moperatwe. At a minimum, the following items should be visually
inspected.

1. In5pect the equipment covers and front panel for- condition of finish and panel
‘ marking.

Inspect for dents, punctures, or warped areas.

Inspect quarter-turn fasteners and receptacles.

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

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

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

PV F W N
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Inspect the printed circuit boards for damaged tracks, loose connections,
corrosions, or other signs of deterioration.

‘Insepct the PC connectors, interface connectors, and chassis wxrmg for

excessive wear, looseness, misalignment, corrosion, or other signs of
deterioration. '

5.2.2.  Cleaning and Lubrication

Cleaning

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

CAUTION

Avoid the use of chemical cleaning agents
containing benzene, toluene, zylene, acetone,
or similar solvents. These chemicals may
damage the plastics used in this receiver.

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.

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 solution. Use a cotton-tipped

_applicator for cleaning in narrow spaces and on the circuit boards.

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.

- WARNING

The filter capacitors used in the power supply
will retain an electrical charge after power is’
removed. The capacitors should be discharged
slowly by shorting terminals' through a
protected resistive device.

Lubrication

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

L.
2.
3.

Disconnct receiver power source.

Loosen and remove the tuning knob..

Loosen the six (6) quarter-turn fasteners and remove the receiver top and
bottom covers.
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Remove the receiver front panel as directed in Paragraph 5.8.1. Front Panel

4.
Assembly.
5. Loosen both tuning-shaft retaininer nuts (one located behmd tunmg knob, the
other located behind tunmg -shaft encodxng wheel).
| CAUTION
Overtightening tuning-shaft retainer nuts may
cause damage to tuning assembly and the A9
module.
6. Retighteh tuning-shaft retainer nuts finger tight only.
7. Reinstall tuning knob .and flywheel and retighten screws.
8. Check for smooth, free operation of tuning knob.
9. Reinstall the receiver front panel as directed in Paragraph 5.8.1. Front Panel
Assembly.
10. Reinstall receiver top and bottom covers and retighten six (6) quarter-turn
fasteners.
l11. Reconnect power source.
5.3 MAINTENANCE SUPPORT EQUIPMF_NT‘

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. Not 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. M‘ain'tenénce Support Equipment

INSTR UMENT - SPECIFICATIONS

RECOMMENDED INSTRUMENT
OR EQUIVALENT

Digital Voltmeter Range: 0 to 150 Vac and dc | Fluke 8040A-01

~ Otol Aacanddc
‘Display: 3-1/2 digits
Accuracy: +2 L.S. digit

Oscilloscope, Dual Sensitivity: 5 mV/div. ' . Tektronix 465M

Trace, Portable AN/ | Frequency: dc to 100 MHz
Usm-425(v)1 _ ‘ .

RF Millivoltmeter ~ Range: 300 mV to 3 Vrms Boonton 92B

.Frequency: 100 kHz to 600 MHz
Input Impedance: M ohm with
Accuragy: +1% of full scale

Spéctrum Analyzer Frequency Range: 0 kHz to Hewlett Packard
: ' 110 MHz , ‘
Frequency Bandwxdth {0 Hz Main Frame HP141T

300 Hz IF Tuning Sec. HP8552A
' , RF Tuning Sec. HP8553B




INSTRUMENT

SPECIFICATIONS

Table 5-2. Maintenance Support Equipment (Cont.)

RECOMMENDED INSTRUMENT
OR EQUIVALENT

HI-Impedance Probe,

Spectrum Analyzer

Distortion Analyzer

5G-1093/ u AM/FM
Signal Generator

Cable Coupler

Junction Box

X10 Oscilloscope
Probe

Frequency Counter
RF Probe

50 ohm Adapater

Headphone Set

Frequency Response: '
+0.5 dB from 0.1 to 110 MHz
+3 dB from 1 kHz to 500 MHz

Tnput Impedance: 100k ohms

shunt capacity of 3pF(@100 MHz
with 10:1 divider, IM ohm
with 1 pF@100MHz '

Distortion Contribution: 0.1%
High Input Impedance
Dynamlc Range: 80 dB

Frequency Range: 500 kHz to
100 MHz

Accuracy: #0.5% of dxal setting
Stability: 10 parts in 106
Output Level Range: —140 dBm
to +20 dBm

Modulation; AM -0 to 100%

FM +150 kHz @ 30 MHz

Output Impedance: 50 ohms

BNC-SMB

8 and 600 ohm terminations

with test points for J3

Tip Impedance: 10 Megohms,
13.5 pF

Internal Reference Frequency
Stability: 1 part per 10

Recommended. for use with RF
Millivoltmeter

' Recommended for use with RF

Millivoltmeter

Minimum: 10 Milliwatts nominal
output power into 600 ohm load

Hewlett Packard HP1121A

Hewlett-Packard 334AW/
OPTHOS5

‘Hewlett-Packard 8640B
001

Sealectro 51-075-6801
Racal A08047

| Textronix P6105X10
Hewlett Packard 5354
Boonton 91-12F
Boonton 91-85’

Racal/Amplivox V31B

5.4 QA6793A OPERATIONAL CHECKOUT AND FAULT ISOLATION PROCEDURE

~ Operational checkout of the RA6793A 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
The scope of the analysis must include the conditions that

maintenance personnel.
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
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status of the Receiver or isolate 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
configuration of the Receiver is correct, i.e., filter complement installed correctly, system
interfaces properly connected; (2) the Receiver was properly installed in an operational
position (station); (3) the Receiver was functioning correctly prior to the occurrence of the
fault; and (4) all connections, connectors, cables and components had been checked for

‘correct placemen't, continuity and tightness.

The following pvrocedures detail verification and fault isolation.

5.4.1 Initial Check

1. Verify that the PC wafer in A10Jl on Receiver rear panel matches available
line voltage. v ' '

2. Energize Receiver by turning POWER ON switch to "ON" position.

3. Observe edge lighting and Liquid Crystal Displays (LCD's). If edge lighting is
present and LCD displays contain data, the Power Supply (Al0) is working
properly. Proceed to step 4. ’

IF: a. Edge lighting is not present, the +15 volts from the AlO is
" malfunctioning. Check this voltage through the Al0 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. S :

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 A6A2 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
isolation 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.
If the display still will not change, the fault is probably on the A6AZ
Microcomputer Assembly which should be replaced. '
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5.

NOTE

Once steps 1 through 4 have been successfully
accomplished, 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. '

Ensure that the Receiver is under LOCAL control (indicated by absence of
REMOTE in LCD display). Depress ‘the ENTER pushbutton switch
momentarily, followed by 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
A6A2 Assembly and a confidence factor of 60% for the A9 Assembly.

Ensure that the Receiver is under LOCAL control. If MAN is displayed 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, momentarily depress the corresponding SHORT, MED or LONG
pushbutton on the front panel to remove the indication from the display. -

When set up correctly, only the MAN display should be present in the LCD. Also,
ensure that the meter indication is set for RF level. Once this condition has been attained,
slowly rotate the IF GAIN potentiometer on the front panel from the full clockwise 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 attainable, then either the A4 Main IF Assembly (60%
probability) or the A9 Front Panel Assembly (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 wuseless 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 1 through 6 are}prerequisite to successful BITE testing, BITE may now be
effectively applied.

5.4.2 BITE Check

l..

Ensure that the initial Check Performance (Paragraph 5.4.1) have been
successfully accomplished.

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
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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
A5 (if installed) - ISB o
A6A2 (memory portion) - Microcomputer
A7 - First and Third LO Synthesizers
A8 - Second LO Synthesizer
IF Bandwidth Filters -

NOTE

By obéerving 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. .

If 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 1 through 3 until no further faults
are indicated by BITE. (This will be indicated by the exit from REMOTE and

the return of the Receiver to its pre-BITE status).

Successful completion of Paragraphs5.4.l and 5.4.2 verify the operational
readiness status of all boards except: the Al Low Pass Filter, the A6Al Remote Interface,
and Audio portions of A4 Main IF/AF and A5 ISB (if installed).

These boards can be verified by performmg the procedures in Paragraphs 5.4.3,
5.4.4,5.4.5 and 5.4.6.

Table 5-3. BITE Error Code Identification

DISPLAYED ' PROBABLE
ERROR DESCRIPTION FAULT
0f First Local Oscillator synthesizer not locked after A7
: 100 millisecond delay from 500 kHz step change.
02 Second Local Osc1llator (reference) synthe51zer A8
not locked : :
' \ 03 First Local Oscillator synthesizer dvoes not break A7
lock to enter fast sampling mode on 500 kHz step
change.
04 Third Local Oscillator synthesizer not locked after . AS

100 millisecond delay from 500 kHz step change.
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Table 5-3. BITE Error Code Identification (Cont.)

DISPLAYED , PROBABLE
ERROR DESCRIPTION FAULT
05 Third Local Oscillator synthesizer not locked A8, A7

06

07

08

09

10

11

12

13

14

15

16

17

100 millisecond delay from 500 kHz and 500 Hz
step change, respectively. 03 and 05 indicates
A7 fault; 04 & 05 by itself indicates A3 fault.

Filter slot contains a symmetncal filter,
but there is/are SSB filter(s) also in the
system. ’

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

No USB filter has been found in a system, and
filter slot one does not contam a symmetncal
hlter.

Too many symmetrical filters installed in:syStern.

Not used.

No LSB filter has been found in the system and
filter slot one does not contain a symmetrical
filter.

No symmetrical. hlters have been found in the
system.

Filter slot one does not éontain a lower sideband
filter, but ISB is installed. If ISB is installed
and no 13 error, A5 is functional.

Random access memory test failure: Data written
to memory different from data read back.

Either no filters are installed in the system,
or the synthesizer signal strength is out of
range prescribed for BITE.

NOTE: lf no 15 error, AZ A3, and A4 are fully
funcnonal

Filter slot one contains a filter.

Two or more LSB fllters have been found in the
system.

Wrong or bad
filter.

Wrong or bad
filter.

Wrong or bad
filter.

Check filters.

_installed.

.Wrong or bad

filter.

Wrong or bad
filter.

Wrong or bad
filter.

A6A2

A2

Wrong or bad
filter.

Wrong or bad
filters.
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Table 5-3. BITE Error Code Identification (Cont.)

DISPLAYED
ERROR -

'DESCRIPTION

PROBABLE
FAULT

Vg

19
20
21
22
23
24
25

26

28
29
30

31

32

Two or more USB filters have been found in the _
system.

Although a lower sideband filter has been found in
system, it is not installed in filter slot one.
ISB operation, if installed will be impaired.

Not Used.

Filter in filter slot one is skewed from the IF
center frequency.

Filter in filter slot two is skewed from the IF
center frequency

Filter in fllter slot three is skewed from the IF
center frequency.

Filter in filter slot four is skewed from the IF
center frequency.

Filter in filter slot five is skewed from the IF
center frequency.

Filter in filter slot six is skewed from the IF
center frequency.

Filter in filter slot seven is skewed from the IF
center frequency.

‘Not Used.

Not Used.
Not Used

NOTE: 31 thru 37; 80% probabxhty of bad ﬁlter. 2
30% probability Al} board.

BITE frequency sweep undertlowed while attempting
to measure bandwidth of filter 1nstaued in filter
slot two.

BITE frequency sweep underflowed while attempting

1 to measure bandwidth of fllter installed in filter
slot two.

Wrong or bad
filters.

Wrong or bad
filters.

*Wrong or bad
filter..

*Wrong or bad
filter.

*Wrong or bad
filter.

*Wrong or bad
filter.

*Wrong or bad
filter.

*Wrong or bad
filter.

*Wrong or bad
filter.

Bad filter, A4

Bad filter, A4

*Synthesizer‘ off frequency, wrong or bad filters.
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Table 5-3. BITE Error Code Identification (Cont.)

PROBABLE

DISPLAYED '
ERROR DESCRIPTION FAULT

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

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

35. BITE frequehéy svwee’p' underflowed while attempting Bad filter, A4
to measure bandwidth of filter installed in filter
slot five. : '

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

37 BITE frequency sweep underflowed while attempting Bad filter, A4

: - | to measure bandwidth of filter installed in filter
slot seven.

* Synthesizers off frequency, or wrong or bad filters.
5.4.3 Al Low Pass Filter Check_

Connect a coaxial cable (i.e. RG 223/U) between Reference IN/OUT connector J7
and RF IN connector J1. Ensure that S2 is in the INTERNAL position. Set the receiver
controls as follows: - '

MODE: CW

AGC: Short

BFO: +1.00 kHz

FILTER: Nearest 3.2 kHz

Using the Frequency Keypad, enter the following frequencies in order, noting that
as each frequency is selected, a | kHz tone is present at the audio output jack: 01.000000,
05.000000, 10.000000 and 25.000000 MHz. '

Should the audio tone not be heard at any-of the above frequencies; the Al Filter
Assembly is possibly defective, and should be replaced. .

5.4.4 A4 Main IF/AF (AF Section) Check
1. Connect J7 to J1 as described in Paragraph 5.4.3.
2. Using pushbutton frequency entry, set receiver to 01.000000 MHz.
3. Select CW, BFO +100 kHz, and 3.2 kHz (or nearest) bandpass filter.
Ensure that the AF GAIN Control has been advanced at least one third clockwise -

from the fully counter-clockwise position. If the A#4 board audio circuitry is operative, a
1 kHz tone will be heard at the phone jack on the front panel. '
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4. Place the AF/RF meter in the AF mode. Using a screwdriver rotate the MAIN
LINE LEVEL control, and note that the AF meter varies from -10 dBm to
greater than 0 dBm. This last step will check the operation of the A4 line
amplifier. :

5.4.5 A5 ISB (AF Section) Check (if installed)

1. Connect J7 to Jl as descrlbed in Paragraph 5.4.3.

2. Using pushbutton frequency entry, set receiver to 01.001000 MHz.

3. Select ISB/L from the Mode panel. Ensure that the AF GAIN control has been
advanced at least one-third clockwise rotation from the fully off position. If
the A5 board is operatwe, a | kHz tone will be heard at the phone jack on the

~ front panel.

4. Place the RF/AF meter in the AF mode. Using a screwdriver rotate the I-LSB
LINE LEVEL control and note that the AF meter varies -10 dBm to greater
than 0 dBm. This last step will check the operatxon of the ISB line amplifier.

5.4.6 A6Al Remote Serial Asynchronous Interface Check (if installed)

l. Ensure that all previous paragraphs have been successfully accomplished.

2. Connect a suitably wired remote terminal to the Receiver via connector
A6A1WI131 on the rear panel.

3. Enter $99GCR on the terminal keyboard and observe the results on the remote

: display. If data is displayed, A6A!l is functional. If data is not displayed,
A6Al 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 Operatxonal Checkout and Fault Isolation Procedures for the
RA6793A Recelver.

55 . RA6793A PERFORMANCE TESTS

RA6793A 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 III and 1V, respectlvely. Parts lists and component location diagrams
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 Synthesizer performance, Audio Power and Distortion, Gain Modes, and
Final IF Frequency. The tests should be conducted only by skxlled techn1c1ans using the

equ1pment listed in Table 5-2.

All tests should be conducted usmg Figure 5-1 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 satlsfactonly pass a test, refer to Paragraph 5.6, Board
Level Fault Isolation.
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REMOTE '
CONTROL OSCILLOSCOPE
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|

]

RF |
'I

|

|

USE JUNCTION

v : * v ' aox/

‘AGAIWII DISTORTION
~ |LAFLINE 4 ANALYZER
OUTPUT
J1 1 600
RECEIVER UNDER TEST OHMS |
RF IN ‘
IF
pet | OUTPUT @ T_ADAPTER
A10J41 J2 In/Out /
A f RF MILLIVOLTMETER
| , 50
| OHMS
INPUT 1 MHz REF USE 50 OHMS

POWER _ ADAPTER

Figufe 5-1. Standard Test Equipment Configuration
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5.5.1 Frequency Tuning
l. Connect the receiver and test equ1pment as shown in Figure 5- 1
2. Set the receiver as follows:
a. Frequency: As required in Table 5-4
b. Mode: CW
c. BFO: 1000 Hz
d. AGC: Short o
e. Bandwidth: 5 kHz (or closest Bandwidth available)
3. Set the signal generator as follows: :
a. Frequency: As required in Table 5-4
- b. Level: -60 dBm, unmodulated '
4. Set the Receiver and generator to the frequencies listed in Table 5-4. 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 aE A
TUNED FREQUENCY | AP OUTPUT
00.500000 MHz , 1000 +10 Hz
01.000000 1000 +10 Hz
11.111111 o 1000 +10 Hz
22.222222 ' ’ 1000 +10 Hz
©23.333333 . : 1000 +10 Hz
25.444444 1000 +10 Hz
25.555555 ' 1000 +10 Hz
26.666666 1000 +10 Hz
27.777777 o : 1000 +10 Hz
© 28.888883 1000 +10 Hz
29.999999 , 1000 +10 Hz
5.5.2 Frequency Display
1. Setup the equipment as in Figure 5-1.
2. Set the signal generator as follows:
a. Frequency: 1.5 MHz '
b. Mode: CW
c. Level:-100 dBm ‘
3. Tune the Receiver to 1.5 MHz using manual gam mode, 3.24 kHz BW; CW; at
-1.8 kHz BFO offset.
4. Ensure that frequency readout dlsplay is clearly visible from a distance of
3 feet. :
5. Ensure that it is p0531b1e to tune to another frequency in the same frequency
band.
6. 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 output of REF IN/OUT J2.
Ensure the output frequency is 1 MHz +1 Hz.
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5.5.4

5.5.5

5.5.6

5.5.7

Frequency Calibration Resolution

l.
2.

Connect the frequency‘ counter to internal standard (A8TP10).
Ensure that the internal standard is 5 MHz +I Hz.

RF Gain Control

i.
2.

Set up the equipment as in Figure 5-1.

Set the Receiver controls as fOllOWS'

a. Power: ON -

b. Gain Mode: Manual

c. Detection Mode: CW

d. BW: 3.24 kHz

Set the signal generator for an output of 1.5 MHz at -100 dBm, CW. Connect:
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 1 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 51gnal
generator level. This should be greater than -10 dBm.

Final IF Frequency

1‘
2.

3.

4.

5.

6.

Set up the equipment as shown in Figure 5-1.
Set the Receiver controls as follows:

a. Power: ON .

b. Gain Mode: AGC-SHORT

"c. BW: 3.2 kHz

d. Receiver Tuned Frequency: 1.5 MHz

e. Detection Mode: CW

Set the signal generator for an output of 1.5 MHz, CW at a level of -100 dBm.
Note the IF output level indicated on the RF voltmeter.

Remove the 50 ohm load from the IF output and observe that the indicated
output voltage increases by 6 dB +1 dB.

Connect the frequency counter to IF output jack J2 and measure the IF
frequency. This should be 455.000 kHz.

Fixed and Variable BFO Operation

l.

Set the Receiver:controls as follows:

a. Power: ON

b. Gain Mode: N/A

c. Detection Mode: CW

d.. BW: N/A

e. BFO: ON (word BFO dlsplayed in Mode LCD)

Disconnect the A4 module by removing W10P1.

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.
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Select USB and LSB modes and observe the BFO frequency is 455.000 kHz.

5.
(SSB/ISB receivers fitted with 08409 and 08410 option filters only).
6. Disconnect frequency counter and reconnect W10P1 to A4 module.
. Table 5-5. BFO Test Values
BFO INDICATOR. ‘ BFO FREQUENCY
0.00 kHz , , 455.00 kHz
+1.11 o ‘ - 453.890
2.22 o v 452.730
3.33 ’ ’ 451.670
4.4y : 450.560
5.55 o . 449.450
6.66 : 448.340
7.838 , 447.120
7.99 : ' 447.010
-1.11 456.110
-2.22 457.220
-3.33 o ‘ 458.330
~4.44 ' - 459.440
-5.55 : ’ 460.550
-6.66 , 461.660
-7.77 » 462.770
-7.88 : 462.830
-7.99 ' - 462.990

5.5.8

- 5.5.9

Audio Output Power

1.

2.

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

Set Receiver controls as follows:

a. Power: ON

b. Gain Mode: AGC-SHORT

c. BW: 3.24 kHz

d. Detection Mode: CW

e. Receiver Tuned Frequency: 1.5 MHz

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

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

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

Select Receiver bandwidth of 6.8 kHz and AM detector mode. Amplitude
modulate the input signal 30% at | kHz.

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

Slowly rotate the AF gain control through the control range. Observe ‘that the
phone output level varies smoothly over the full control range. :

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
c. Detection Mode: CW
d. BW: 3.24 kHz
‘e, BFO: -1.00 kHz
f. Receiver Tuned Frequency: 1.5 MHz '

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

4. Adjust manual gain control for 1 mW output. Measure distortion. Distortion
should be less than 2%. _

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

5.5.10 Opération After Restoration of Power.

1. Carefully note the Receiver tuned frequency, BW and other displayed
functions on Receiver front panel and de-energize the Receiver.

2. After 1/2 hour, energize the Receiver and ensure that the Receiver returns to
the display noted in step 1.

5.6 BOARD LEVEL FAULT ISOLATION

Figure 5-2 along with Table 5-6 shows signal flow between individual circuit cards,
and the jacks and/or test points for measuring signal values. Table 5-7 presents some
typical front panel fault symptom data. This information, along with the BITE check
- detailed in Paragraph 5.4.2 and the Performance Tests detailed in Paragraph 5.5 should be
used in isolating malfunctions 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 perfori signal level tests:

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

2. Setreceiver 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 dBmj + 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. Verification is accomplished by
performing BITE check (Paragraph 5.4.2) and Performance Tests (Paragraph 5.5).

5.6.1 Fault Isolation Test Table

Table 5-6 lists the signal values present at the test points and significant points of
measurement in the Receiver. Unless otherwise stated, the measurements were made with
the Receiver set as described in subparagraphs a and b. For convenience the circuit cards
are grouped in the Table as they are in the Receiver.

a. Maximum Gain Test Set-Up. The Receiver to be tested should be placed on a
convenient work bench. The top and bottom covers of the Receiver and the individual
module covers should be removed to gain access to the test points. Set the signal generator
to produce a 5.5 MHz signal at an output level of -50 dBm. Connect the signal generator
output to the RF INPUT on the Receiver (rear panel connector J1). Tune the Receiver
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TABLE 5-6. FAULT ISOLATION TEST TABLE

Connection of Point - Control _ »
Step Te st Equipment -0f Test Settings Performance Standards
" FIRST MIXER, CIRCUIT CARD ASSEMBLY A2
1 Spect rum Analyzer A2TP1 +6 dBm, +3dB 45.955 MHz
2 _with High Z Probe : A2TP2 +5 dBm, +3 dB 45.955 MHz
3. Center Frequency: 45.955 MHz  A2TP3 +8 dBm, 45.955 MHz '
4 Output level: +10 dBm A2E1l -51 dBm, +3 dB 5.5 MHz
5 Input Attenuator: 20 dB A2E3 -51 dBm, +3 dB 5.5 MHz
6 Log Reference Level: 10 dBm, A2ES8 ~51 dBm, +3 dB 40.455 MHz
10 dB/Log :
Bandwidth: 300 kHz
Scanwidth: .1 MHz/Div , S
7 .Digital Multimeter:. A2TP4 0.57 +0.05 Volts dc
8 A2TP4 +11.6 +0.15 Volts dc
SECOND MIXER, CIRCUIT CARD ASSEMBLY A3
9 Spect rum Analyzer A3El -55 dBm, +3 dB. 40.455 MHz
10 with High Z Probe A3E3 -50 dBm, +3 dB 40.455 MHz
11 Center Frequency: 40.455 MHz ~ A3TPL =34 dBm, +3 dB 40.455 MHz
12° OQutput Level: ~50 dBm A3TP2 =25 dBm, +3 dB 455 kHz
14  Input Attenuator: - 10 4B A3TP3 -18 dBm, +3 dB 455 kHz
15 . Log Reference Level: 0 dB, 0 dBm, +3 dB 455 kHz
10 dB/Log
Bandwidth: 300 kHz
‘Scanwidth: 1 MHz/Div
Scan Time: 20 Msec/Div
Video Filter: 10 kHz
FIRST LO SYNTHESIZER, CIRCUIT CARD ASSEMBLY A7
16 Digital Multimeter A7TP1 Reset Receiver +5 +0.2 Volts, dc
17 A7TP5 to CW mode +5.2 +0.05 Volts, dc
18 A7TP2  (if necessary) Ground
19 . Oscilloscope A7TP3 4 V p—-p random digital sig.
20 with X10 Probe A7TP3 4 V p-p random digital sig-.
21 A7TP4 4 V p=-p random digital sig-.
22 A7TP6 5 V negative going pulses,
v kHz
23 : . ATTP7 1 V negative going pulse
24  Digital Multimeter A7TP8 1 V narrow pulse, negative
, going , '
25 AT7TP9 +8.1 +0.5 Volts, dc
26 A7TP10 +5.2 +0.5 Volts, dc
27 A7TP11 +5.2 ¥0.5 Volts, de
28 A7TP12 +5.2 +0.5 Volts, dc
29 A7TP13 +0.2 0.1 volts, dc




TABLE 5-6. FAULT ISOLATION TEST TABLE

Connection of » Point ‘Control _
Step Test Equipment - of Test Settings Performance Standards

SECOND LO/BFO SYNTHESIZER, CIRCUIT CARD ASSEMBLY A8

30  Oscilloscope with . A8TP10 4 Volts p-p, 5 MHz
31 X10 Probe : ~ A8TP1 5 Volts p-p, 5 MHz
32 ’ A8TP2 4 Volts p-p, 5 MHz
33 ' . A8TP3 . 4 Volt Negative going
. ' pulse, 5 MHz )
34 ‘ ; ' A8TP4 4 Volt Negative going
_ ' » pulse, 5 MHz
35 Digital Multimeter A8TPS ‘ : 3.2 to 7.5 Volts dc
36 - : A8TP11 0.4 Volts dc maximum
37 ' A8TP12 0.4 Volts dc maximum
38 Oscilloscope with A8TP6 : 5 Volt Negative going
' ' pulse, 500 Hz
39 X10 Probe A8TP7 ' 5 Volt negative going
. , . pulse, 500 Hz
40 Digital Multimeter A8TP8 3.2 to 7.5 Volts dc
41  X10 Probe AB8TP9 0.25 Volts p-p mimimum,
: ' 22.70 MHz

MAIN IF/AF, CIRCUIT CARD ASSEMBLY A4

Spectrum Analyzer : _ A4TP1 ' -38 dBm, +3 dB, 455 kHz
42  with High Z Probe A4TP2 -38 dBm, +3 dB, 455 kiz
43 Center Frequency: 455 kHz A4TP6 0 dBm, +3 dB, 455 kHz
44  OQutput Level: -50 dBm- A4LTP7 0 dBm, +3 dB, 455 kHz
45 Input Attenuator: 10 dB

Log Reference Level: O dB,

.10 dB/Log

Bandwidth: 1200 Hz

Scanwidth: 0.5 kHz/div

Scan Time: - «5 Seconds

Video Filter: 100 Hz
46 Digital Multimeter A4TP3 +0.9 +0.05 Volts dc
47 A4TP4 +12.7 40.3 Volts dc
48 , A4TPS - +0.9 +0.05 Volts dc
49 , A4TP8 +6.8 +0.3 Volts dc
50 A4LTP9 +6.8 0.3 Volts dc
51 : A4TP10 : +0.6 +0.04 Volts dc
52 ~ A4TP11 +5.7 ¥0.8 Volts dc
53 A4TPL4 +6.5 +0.8 Volts dc
54 : A4TP13 1.5 Volts p—-p, 454 kHz
55 ‘ A4TP15 ' 1.4 V p-p,1 kHz (with high
56 : : A4TPl6  LINE and AF 1.4 V p-p,1 kHz freq.comp~’

57 . ’ _ A4TP17  GAIN comtrols 1.2 V p-p,1 kHz sinewave
: max clockwise




TABLE 5-6. FAULT ISOLATION TEST TABLE

Connection of Point Control
Step Test Equipment of Test Settings Performance Standards
ISB IF/AF, CIRCUIT CARD ASSEMBLY A5 (If Installed - Optional)
58 Spectrum Analyzer AS5STPL Receiver must =38 dBm, 456.8 kHz
59 with High Z Probe AS5TP2 be set to the - -38 dBm, 455 kHz
60 Center Frequency: 455 kHz ASTP6 ISB mode and 0 dBm, 455 kHz
61 . Output Level: -54 dBm ASTP7 generator set 0 dBm, 455 kHz
- Input Attenuator: 10 4B to 5.4982 MHz
Log Reference Level: 0 dB,
, 10 dB/Log

Bandwidth: 3 kHz/Div.

Scandwidth: 20 kHz/Div

Scan Time: .5 Seconds

Video Filter: 100 Hz
62 Digital Multimeter ' AS5TP4 +0.9 Volts dc +0.05
63 ASTP5 +12.7 Volts dc +0.3
64 A5STP8 +6.8 Volts dc +0.3
65 AS5TP9 +6.8 Volts dc +0.3
66 A5TP10 1.5 Volts p=-p, 454 kHz
67 A5TP13 1.4 Volts p-p, 1 kHz
68 ASTP11 No level present
69 AS5TP12  I-LSB LINE 1.4 Volts p-p, 1 kHz

control max.
.clockwise
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~ Table 5-7. Operationally Based Fault Symptom Chart

~ FAULT
SYMPTOMS

BOARD/MODULE PROBABLY FAULT

Al A2 A3 A4 A5 A6 A6Al A7 A8 A9 AlQ

Check Module Board According to Number Order

COMMENTS
& NOTES

Unable to energize
Receiver - :

MODE LCDs blank
mostly zeros in

Frequency LCD

Unable to estab- ;
lish LOCAL operat-

- ing condition

FAULT LED
illuminated

BITE error code
display

Unable to exit
LOCK Mode

No manual tuning
No meter level
indication in

AF or RF

No audio output

No audio output
ISB only

Unable to adjust
Line Level Out

No Remote Data
entry/return

No tone from BFO
in CW mode

2
1 2
1|2
2 !
1
2 1
]
1
1
1
1

1

Check PéWer Supply

PC wafer in wrong
position, A6A2

A6A2, A9

Synthesizer failure,
A7, A8, S2 switch in
wrong position.

S‘ee BITE error -
code chart

A9, A6A2

A9

Al, Al
Al
A5
Al
A6AL

A8 - Confirm CW
signal present and
not in BFO CENTER




Table 5-7. ‘Operationally Based Fault Symptom Chart (Cont.),

FAULT
SYMPTOMS

BOARD/MODULE PROBABLY FAULT

Al A2 A3 A4 A5 A6 A6Al A7 A8 A9 AlO

Check Module Board According to Number Order

COMMENTS
& NOTES

Displayed IF band-
width does not
match any in-
stalled filter

Unable to enter

frequency from

receiver front
panel

IF output at J2
not at 455 kHz

Unable to initialize
BITE routine

Receiver does not
retain frequency
data after Power
Interrupt

2

Check filters, A4

Confirm Receiver not
in Remote

A8, A7, Ak

Confirm Receiver not
in Remote

Check Battery
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frequency to 5.5 MHz. Select the CW operating mode and adjust the BFO to provide a
+1.00 kHz offset. Select an IF filter as close as possible to 3.2 kHz bandwidth. Set the AGC
to the MAN operating mode and IF GAIN control to maximum clockwise position. Ensure
Receiver is operating from own internal reference. Set switch S2, on rear panel to INT
position. : '

b. AGC Test Set-Up. All procedures for AGC test set-up are the same as
Paragraph a, except set AGC to SHORT operating mode. ‘

5.6.2  Operational Fault Sy‘mpt‘om Chart

Table 5-7 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.

5.7 RECEIVER ASSEMBLY AND DISASSEMBLY PROCEDURES

The followng paragraphs outline the procedures for removal and installation of the
individual circuit card assemblies used in the RA6793A 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. It is also necessary to remove the Receiver from the
system (except to replace the fuse). ‘ '

NOTE

Ensure that all system cables are disconnected
from the Receiver prior to removing 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 internal cable, jack, and connector
numbers, and for aligning LRU mounting holes
with corresponding mounting fixtures on the
Receiver chassis.

CAUTION

Do not expose the Receiver to direct
ultraviolet light while performing the
following steps. Such exposure may cause
erasure of data stored in the EPROMS.
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5.7.2 Teop and Bottom Covers

If boards A2, A3, A7, or A8 are to be removed or installed, only the Receiver's
bottom cover must be removed for access. If boards A4, A5, A6Al, A6A2 or Al0 are to be
removed or installed, only the receiver's 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 foraccess. The procedure for removing either cover is as follows:

1. Position the Receiver horizoritally so that the cover to be removed isup.
2. Loosen (counterclockwise) the six (6) 1/4 turn fasteners located on the cover.
3. Carefully lift the cover by its edges and remove it from the Receiver.

Installation of either cover is as follows: : -

1. Position the cover on the Receiver so that the six (6) 1/4 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. ' v ' o
3. Tighten (clockwise) the six (6) fasteners 1/4 turn.

5.7.3 A1 Module Removal
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. Cooe : '

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 SMB connector A1W2P1 from J5 on the receiver frame.

‘4. Disconnect BNC connector AIW1J1l from J! (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 hardware from the ends of the Al module.

3.7.4 A1 Module Installation v
' 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 $S2 (EXT-INT REF switch). . :
2. When installing the mounting screw at the "IN" end, ensure that the ground lug
on the AIW1J1 cable is placed inside the Al module between the Al cover and
the threaded mount, and that the mounting screw goes through the lug."

. 5.7.5 A2 Module Removal

~CAUTION

Bumping J5 or . the capacitors may cause
damage to the A2 module printed circuit track
or components. ’ '
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5.7.6

5.7.7

5.7.8

VNN WN—
o L]

.

10.

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 hold down the A2 module cover,
Remove the A2 module cover.

Disconnect eight-pin connector W21P1 from A232

Disconnect SMB connector W2P1 from A2J1. _

Disconnect SMB connector W1P1 from J5 on the receiver frame.

Disconnect SMB connector A3W1P1 from A2J33.

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

Lift out the A2 module txppmg it sllghtly to avoid bumping the module against
35 and the four (4) feed -through capacitors located on the side of the Receiver
frame.

A2 Mod'ule‘ Installation

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

1.

2.

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

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 so
may result in damage to the cable.

A3 Module Removal

CAUTION

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

Perform the Preliminary Procedure as directed in Paragraph 5.7.1.

" Remove the Receiver bottom cover as directed in Paragraph 5.7.2.

Using the pull-tab on the A3 module cover, carefully remove the A3 cover.
Disconnect eight-pin connector W22P1 from A3J1.

Disconnect SMB connector. A3W2P1 from J6 on the receiver frame.

Disconnect SMB connector W4P1 from A3J2.

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

Remove the A2 module cover.

Disconnect SMB connector A2W1P1 from A2J3 on the A2 module.

Loosen and remove the six (6) screws and hardware which hold down the A3
module.

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.

A3 Module Installation

CAUTION

Ensure cable A3WIP! 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.

5-24



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

"NOTE

Ensure cable A3WIPl is located near the
notch in the Receiver frame when installing
the module.

5.7.9 A% Module Removal

NOTE

The two (2) screws which hold down
transformer T1 to the A4 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 A% module
‘edges, and the two (2) additional screws are
located in the middle area of the module.

1. 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. Remove the Bandwidth Filter cover and optional crystal Bandwxdth Filters (if
installed) as directed in Paragraph 5.7.22.1.
4. Disconnect SMB connector W1P2 from Ag4Jl.
5. Disconnect SMB connector W11P1 from A4J3.
6. Disconnect SMB connector W12P!1 from A4J4.
7. Disconnect SMB connector W6P2 from A4J5.
. 8. Disconnect SMB connector Wi10P] from A4J6.
9. Disconnect ribbon connector A5W1P1 from A4J8.
10. Disconnect ribbon connector W16P1 from A437.
“11. - Disconnect ribbon connector W15P1 from A4J2.
12. Loosen and remove the twelve (12) screws and hardware which hold down the
A4 module.
13. Lift out the A4 module.

5.7.10 A% Module Installation

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.

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

NOTE

When positioning the A% module for
installation, the Bandwidth Filter slots
(labeled FL1-FL7 on the A4 module) are
located toward the side of the Receiver
nearest the A10 (Power Supply) module.
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5.7.11 A5 Module Removal

l. Perform the Preliminary Procedure as directed in Paragraph 5.7.1.
2. Remove the Receiver top cover as directed in Paragraph 5.7.2.
3. Disconnect ribbon connector A5W1P1 from A&J38.

NOTE

The connector disconnects from the Al
module, not the A5 module, and the ribbon
cable is part of the A5 module.

4, Disconnect SMB connector W10P2 from A5J3.

5. Disconnect SMB connector W11P2 from A5J1.

6. Loosen and remove the four (4) mounting screws and hardware from the four
corners of the A5 module. :

7. Lift out the A5 module.

5.7.12 A5 Module Installation
Installation of the A5 module is the reverse of removal.

5.7.13 A6 Module Removal

1.  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. Disconnect ribbon connector ASW1P2 from A6J1.

4. From outside the rear panel, loosen and remove the two (2) screws and
hardware that hold A6A1W1J1 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

The A6 module is composed of two separate

(when the optional A6Al is installed) printed

circuit boards, A6Al and A6A2, joined in the

middle by A6Pl 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 A6A2 module.
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- 5.7.14

5.7.15

5.7.16

6.

Carefully lift out the Aé module.

A 6 Module Installation

CAUTION

When joining the optional A6Al and A6A2
together, ensure that the Pl connector holes
and pins are correctly aligned with each other
prior to applying pressure. Failure to do so
may result in damage to the connector.

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

1.

2.

When mstalhng the A6 module into the Receiver, ensure that A6AIW1Jl 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. '

For ease of installation, install the second screw from the rear panel with its
nylon washer if installed (between the A6Al module and the mounting post) -
first.

A7 Module Removal

1.
2.
3.

4.

5.
6.
7.

8.

2.

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 cover. B '

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

Disconnect SMB connector W3P!1 from A7J2.

Disconnect SMB connector W2P2 from A7J4.

Loosen and remove the eleven (l1) 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 A7 module.

NOTE
The screw through A7U39 is not ‘a module
holddown screw. The screw through the

heatsink bracket on regulator A7Q4 is a
module holdown screw. When removing the
screw through A7Q4 take care not to bend or
damage the regulator.

Lift out the A7 module. .

A7 Module Installat1on

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

1.

2.

When positioning the A7 module for installation, ensure that ribbon connector
A751 is located next to the cutout in the Receiver frame.

When installing the screw through A7Q%4, heatsmk bracket. Take care that it
is centered on the mountmg hole.
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5.7.17 A8 Module Removal

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

Using the pull-tab on the A8 module cover, remove the A8 module cover.
Disconnect ribbon connector W14P1 from A8J5.

Disconnect SMB connector W7P1 from A8Jl.

Disconnect SMB connector W6P1 from A3J4.

Disconnect SMB connector W3P2 from A8J2.

Disconnect SMB connector W4P2 from A8J3. ‘

Remove the eight (8) screws and hardware which hold down the A8 module.
Lift out the A8 module. '

e

5.7.18 A8 Module Installation
’ 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.

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
J5 is located next to the cutout in the receiver
frame. ‘ ’

57.19 A9 Modulé Removal, Inspection and Installation..

The three circuit cards A9Al, A9A2 and A9A3 making up the A9 assembly are
installed on the front panel assembly which includes the front panel, encoder assembly,
keypads, edgelighting, LCD's and other controls and switches. The disassembly, inspection
and reassembly of the front panel assembly must be accomplished in order to remove the
two circuit cards, requiring intricate procedures. These procedures are included in
Paragraph 5.8 of this section under Special Maintenance.

5.7.20 Al0 Module Removal
NOTE

‘Take care not to crush the Al0J2 or Al0J3
connectors, the cooling fins on AlQUl or
AlQU2, or to snag the W12 wire which
connects to A4Jl.

WARNING

The filter capacitors used in the power supply
will retain an electrical charge after power is
removed. The capacitors should be discharged
slowly by shorting the terminals through a
protected resistive device.
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5.7.21

cautions:

5.7.22
5.7.22.1

Perform the Preliminary Procedure as directed in Paragraph 5.7.1.

Remove the Receiver top cover as directed in Paragraph 5.7.2.

Loosen (counterclockmse) the four (4) 1/4 turn fasteners on the AlO module
cover.

Lift out the A10 module cover.

Remove the Bandwidth Filter cover as dn'ected in Paragraph 5.7.22.1.
Disengage the locking clips (2 each) on connectors A10J2 and A10J3 located on
the outside of the A10 module.

Carefully unplug the connectors from A10J2 and A103J3.

- 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 AlOQ
module.

Grasping the sides of the A10 module, slide the module away from the rear
panel while lifting the end of the Al10 module nearest the Bandwidth Filters
and lift out the Al0 module.

A 10 Module Installatlon

Installation of the Al0 module is the reverse of removal W1th the followmg

CAUTION

Move ribbon connectors W19P3 and W20P1 out
of the way when installing the Al0 module.
Failure to do so may result in damage to the
A% 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 AlO
module cover.

IF Bandwidth Filter Removal and Installation (For Optional Crystal Filters)

Bandwidth Filter Removal

l.
2.
3.

4.

Perform the Preliminary Procedure as directed in Paragraph 5.7.1.

Remove the Receiver top cover as directed in Paragraph 5.7.2.

Loosen the two (2) captive screws in the Bandwidth Filter Cover (nearest the
Receiver frame) which hold the cover to the A4 module.

~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 f1t between the Bandw1dth Filter cover -and
the A4 module.

Lift off the Bandwidth Filter cover.
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7.

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

Repeat step 6 for each fllter to be removed making note of wh1ch filter is

, installed in each- slot.

5.7.22.2 Bandwidth Filter 'Insta'liation

Installatxon of the optional crystal Bandwidth Filters is the reverse of removal with
the followmg 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 ISB option,
either a lower sideband filter or symmetrlcal
sideband filter may be installed in the FLI
position. If a lower sideband filter is installed,
the COmpanion upper sideband filter must-also
be installed in one of the remaining 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
typ1cal 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.

Once the filter complement and arrangement has been determined, the following
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.

Carefully push  down on the filter to insert the pins into the sockets.
Relatively light pressure is required to insert the pins into the sockets. If the
filter does not easily slide into place, recheck the pin/socket alignments.

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

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 RF shield over the filters and secure the shield in place by
tightening the three screws. ’
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5.8 SPECIAL MAINTENANCE
5.8.1 Front Panel Abs_semb'ly '

The front panel assembly contains the A9Al, A9A2 and A9A3 circuit cards,
encoder assembly, and other mechanically operated controls that can deteriorate during
normal use. Refer to Figures 5-3 and 5-4 for illustrations of the encoder and front panel
assembly. Since these sub-assemblies are an integral part of the A9Al, A9A2 and A9A3
circuit cards (part of front panel assembly) a procedure for disassembly and reassembly of
the complete front panel assembly is presented in step-by-step procedures. These
procedures permit the removal of any subassembly desired by completing the step- by step
procedures to the point that removes that complete sub-assembly. Inspecnon, repair and
replacement procedures are then presented to properly restore the affected parts.
Reassembly instructions provided may then be used to reassembly the front pane!l assembly.

A.. Dismantling and Deassembly

1. Remove top and bottom cover plates from the Receiver by loosening six
quarter turn fasteners and disengaging each cover from the slot in the
front panel by sliding to the rear.

2. Remove connectors A9A2WIP! from A6A2 and WI13P2, W15P2, W19Pl

~and W14P2 from the A9A2 circuit card.

3. Remove four 10-32 screws and nylon washers securing the front panel

' assembly to the gussets of the Recewer and carefully fold the assembly

- face down.

4. Remove cable W20P1 connector from the A10 module connector A10J2.

5.. Remove the 6-32 screw, lock washer and flat washer from encoder disk,
remove the disk, then remove spring washer and flat washer under disk.

6. Encoder knob, shaft, retainer ring, shim washer and flat washer can now
be removed together from the face of the front panel. Retainer ring
should not be removed from groove of shaft unless damaged. Also leave
shim ‘washer(s) and flat washer on shaft if they are not damaged. Encoder
knob may be removed from shaft by loosening two allen head screws,
accessible through holes in circumference of knob.

7. Remove knob from each IF and AF gain control by loosening allen head
screw in each knob.

8. Remove twelve 4-40 screws, lock washers and flat washers securing the
A9A?2 circuit card and carefully lift the circuit card away from the A9AI
circuit card and front panel, making certain that the IF and AF GAIN
‘control and PHONES jack connections are not separated from the A9A2
board. If these three items' connections are to be removed from the
circuit card their leads must be unsoldered. ‘l'he assembly should now
appear as in Figure 5-4. :

9. Remove 1/2 x 20 hex nut, spring washer, flat washer and nylon washer
from encoder spacer-bushmg, located on component side of A9A2 circuit
card.

10. Remove the twelve threaded standoffs and crinkle washers retaining the
A9A1 switch and display circuit card to the front panel. Lift the A9Al
carefully away from the panel. Its full removal will be hindered by the
connection of A9A3P1 to the A9A1 card. Remove the tyrap securing the

plug and remove the connection. The A9Al can now be completely
removed; take care not to damage the switch and display components
mounted to the circuit side of the board.
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1.

12.

13.

14.

5.

From the front of the front panel remove the 1/2 x 20 hex nut, spring
washer and flat washer securing the encoder spacer-busmg to the front
panel and remove the bushing.

Remove 3/8 x 32 hex nut, and internal tooth washer from each IF and AF

GAIN control and from PHONES jack.

From the front panel remove the 1/4 x 24 hex nut, and internal tooth
washer securing the POWER-ON switch S1 to the front panel and remove
the switch, solder lug and cable assembly W20. NOTE: Cable W20
includes switch Sl.

Remove four (4) 4-40 hex nuts, lock washers and flat washers from the
A9A3 circuit card assembly and remove the assembly.

Remove three (3) 4-40 hex nuts, lock washers and flat washers from light
diffuser plate and lift the plate away from front panel.

B. Inspection, Repair and or Replacement

1.

Encoder Assembly

a. Inspect the encoder spacer-bushing and encoder shaft for excessive
wear or damage. Replace both of these items if excessive wear or
‘damage is present.

b. Inspect the flat washers, shim washers, spring washer and nylon

- washer. Spring washer must be able to take up end play in encoder
shaft. Replace broken, damaged or worn items.

c. Inspect the encoder disk for scratches, mars, dents or dirt on the
mirrored or black surfaces. Also lay the disk on a flat surface and
check for warpage. Replace the disk if it is warped or the mirrored
or black surfaces are in any way impaired. Scratches or dark spots on
the mirrored surfaces or light spots or scratches on the black areas
will affect the encoder operation.

d. Temporarily assemble the retainer ring, flat washer, shim washer,
spacer-bushing (shoulder toward disk end of shaft), flat washer, spring
washer, disk, flat washer, lock washer and 6-32 screw on the encoder
shaft in the order given. Check the end play of the shaft within the
spacer-bushing by holding the spacer-bushing and pushing on each end
of the shaft. No end play should be detected when pushing on knob
end of shaft, but approximately 0.030 inch of end play will be present
when the shaft is pushed from the disk end; however, the spring
washer should cause the shaft to return to its original position when
released. 1f end play is to great shaft will float in the bushing and
either additional or thicker shim washer must be added. If end play is
insufficient shaft will not spin freely in bushing, and less shim is
required. Disassemble the unit when correct end play is obtained.

e. Inspect the encoder knob for damage; replace if necessary.

Controls, POWER-ON Switch and PHONES Jack

a. Check the IF and AF GAIN controls for freedom of operation, signs
of excessive heat or other damage. Using an ohmmeter check the
resistance of each control. The IF GAIN control (R1) should be 50K
‘ohms +10%. The AF GAIN control (R2) should be 25K ohms +10%.
Replace either or both controls if they are found to be sub- standard.

b. Inspect the AF and IF GAIN control knobs for any signs of damage;
replace as required.
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C.

c. Inspect the PHONES Jack for excesswe wear or damage, replace if
- necessary.

d. Inspect the POWER-ON switch for freedom of operation, 51gns of

~ arcing or other damage, replace if necessary.

Edge nghtmg Assembly A9A3

a.  Visually inspect the assembly for any signs of damage. Also inspect

the lead wires and connector W1Pl. The assembly is non-repairable -
and must be replaced if damage has occurred.

b. Connect a 15 volt supply through connector W1Pl to the edge
lighting. All LED's should illuminate. If any LED's do not illuminate,
replace the assembly. .

Circuit Card Assembly A9A!l
a. Check components for excessive heat, loose connections, corroded

leads, and other damage.
b. Check LCDs for looseness or damage to the units.

~ €. Check connectors for damaged or bent pins, loose connections,

corrosion or other damage.
d. Check the circuit card for damaged tracks, excessive heat, corrosion
~ or other signs of deterioration.
e. Check individual switches for smooth operation and button caps for
damage.

Reassembly

1.

2

3.

4.

Install light diffuser over studs in front panel so that windows match the
opening in front panel. Install four (4) 4-40 hex nuts, lock washers and

flat washers.

Install the edge llghtmg assembly over the studs so that its windows fit
the front panel openings. Install four (4) 4-40 hex nuts, lock washers and
flat washers.

If cable W20 has been removed from front panel. Replace as follows:
Install solder lug over shank of switch, then install shank through 1/4 inch
round hole in left side of front panel. Be sure switch is placed so that ON
is toward top of panel Secure with internal tooth washer and 1/4 x 24
hex nut. ' ’

Install the shoulderless end (shoulder toward circuit card A9A2) of the
encoder spacer-bushing through the 1/2 inch round hole located near the
center of the front panel. Secure with flat washer, spring washer and
1/2 x 20 hex nut. '

If AF or IF GAIN control or PHONES jack leads have been unsoldered they
must be resoldered. Refer to Figure 5-3 for proper lead identification.
Insert the shaft of these three items into their respective holes in the
front panel and place circuit card A9A!l on the standoffs extending from
the back of the front panel. Connect A9A3WIP1 to A9A1J8 and secure.
Be sure encoder spacer-bushing is fitted through hole in circuit card.
Secure the circuit card with twelve (12) standoffs and crinkle washers..
Secure the IF and AF GAIN controls and PHONES jack each with an
internal tooth washer and 3/8 x 32 hex nut.
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10.

11.
12.

13.

14.

: 15.

‘Install the IF and AF GAIN control knobs and secure them by tlghtemng

the allen head screw in each knob.

Lower the A9A2 circuit card assembly on to the standoffs holdmg A9Al.
Take care to align the connectors between the two cards before pressing
the boards firmly together. Secure using the twelve (12) 4-40 screws,
lock and flat washers. Press the leads between A9A2 and the front panel
controls into the cutouts prov1ded on the lower edge of the A9A1 circuit

- card.

Place the 1/2 1nch nylon washer, flat washer and spring washer over the
threads of the spacer-bushing in the order given and secure them with the
1/2 x 20 hex nut. Tighten only finger tight.

Assembly the retainer ring, flat washer and shim washer on the encoder
shaft, in the order given. Install the encoder shaft, from the front of the
front panel, through the spacer-bushing. Install flat washer, spring
washer, disk (mirror surfaces toward A9A2 circuit card), flat washer and
lock washer in the order given. Secure with 6-32 screw.

Install the encoder knob and secure by tightening two allen head screws in
the knob. Inspect the encoder assembly for freedom to spin and for
wobble in the disk.

Install the ribbon cables into their respective connectors P2 and P3
located on the A9A2 circuit card. Take care to note the correct
polarization.

Connect connectors W14P2 W19P1, W15P2 and W13P2 to their respective
connectors on the A9 circuit card Connect connector A2WIP1 to its
connector on the A6A2 circuit card, connect cable W20P1 connector to
A103J2 on the A10 module. ;

Install the front panel assembly to the gussets of the Receiver with four

- nylon washers and 10-32 screws.

Install the top and bottom cover plates on the Receiver and secure each
cover with six quarter turn fasteners.
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SECTION VI
- REPLACEMENT PARTS LIST

6.1 INTRODUCTION

This section contains a cbmplete listing of all replaceable parts contained in
RA6793A Receiver. The parts list tables are arranged in sequence by unit designation.

‘ Since electromechanical equipment undergoes periodic changes over time, due to
factors such as operational time, environmental conditions, etc., degradation of individual
subassemblies and parts occur. Replacement Parts Lists act as reference guides for users
and must be consulted to identify 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. This method is composed of assigning a class letter such as R -
for resistor or C for capacitor followed by an identifying number -1, -2, -3, -4, etc.

This partial reference designation must be further identified by including a reference
designator prefix, such as A1A6, which classes the item by assembly (A1) and subassembly
(A6). The composite alphanumeric code then becomes the complete reference designation.
For example A4C1 would be identified as the first (1) capacitor (C) of the fourth (4)
assembly (A).

A detail part of Subassembly A1A6 such as a resistor of capacitor would be numbered -

RlorCl,. resulting in a full reference designation number of A1A6CI.

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 information.
Pictures of assemblies and subasemblies along with component location diagrams are shown -
for ease of physically locating the desired components.
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Figure 6-1. RA6793A HF Receiver, Top View : :
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Table 6-1. Main Chassis Assembly
Replacement Parts List

FIG.&

RS G | ey s 5%, | o
Main Chassis Assembly 4100101-501 1
(Inteconnecting Wiring
Diagram 5200002) o .
2 Al - RF Low Pass Filter Module Assembly A09691 1
AlAl .« RF Low Pass Filter Circuit Card A09932 1
Assembly (Schematic No. 09933)
3 A2 - 1st Mixer Circuit Card Assembly A08966-2 1
(Schematic No. 09018)
4 A3 - 2nd Mixer Circuit Card Assembly A08191 1
| (Schematic No. 08162)
5 Al * Main IF/AF Converter Circuit Card A09663 1
Assembly (Schematic No. 09664)
A5 « « ISB Demodulator Module Assembly
(Option)
A6 . Microcomputer Control Assembly A08979 I
A6AL . . Remote Control Interface
Circuit Card Assembly
(Option)
6 A6A2 » » Microprocessor Circuit Card‘ , 4100030 1
Assembly (Schematic No. 420018)
* -+ Romset, RA9303 1600002 1
7. | a7 - 1st LO Synthesizer Circuit Card A09134 1
Assembly (Schematic No. 09256)
8 A3 - 2nd LO/BFO Synthesizer Circuit A09632 1
"Card Assembly
| (Schematic No. 09633)
9 AlO + Power Supply Module Assembly A08389 1
(Schematic No. 08512)
10 Cl1-C9 - Capacitor, Feed-thru, .OOI/Uf,'izo% 26406 9
11 J1 = Connector, N-BNC Bulkhead, UG606/U L

(RF IN) |

60063
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Table 6-1. Main Chassis Assembly
Replacement Parts List

FIG.&

RS s | soymgyomereon A5 | on
12 J2 - Connector, BNC Bulkhead 60046 1
p/o W12, IF OUT A
13 J3 - Connector, npr Subminiature, 25-Pin 61248 1
p/o W16, (AF OUT)
34 - NotUsed
15 J5-36 . Connector, SMB-SMB, Bulkhead 60057 2
J7 ~+ Connector, BNC Bulkhead, p/o W7 60046
(REF IN/OUT)
J9 . Connecfor, BNC Bulkhead ISB IF OUT 60046 1
(optional)
Sl - Not Used
16 S2 - Switch, Slide DPDT, Reference T 52425 1
- Frequency Input/Output (INT-EXT)
17 w1 - Cable Assembly, RF Coax, 2nd IF B08555-1 1
~ Signal (A3 to AY4)
18 | w2 - Cable Assembly, RF Coax, st LO B08555-2 1
Signal (A7 to A2) |
19 w3 - Cable Assembly, RF Coax, B08555-3 1
' Frequency Reference (A7 to A8)
20 Wi - Cable Assembly, RF Coax, 2nd LO B08555-4 I
Signal (A8 to A3)
w5 "+ Not Used
22 | we - Cable Assembly, RF Coax, B08555-5 1
| BFO Signal (A8 to Ak)
23 w7 - Cable Assembly, RF Coax, B08556-1 1
Frequency Reference Input/Output
(A8 to J7 on rear panel)
W8-W1l - Not Used
28 W12 - Cable Assembly, RF Coax, B08556-2 1
Main IF Signal (A4 to J2 on
rear panel)
29 wWi3 - Cable Assembly, Control, 1st LO B0&376 1

Synthesizer (A7 to A9)
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- Table 6-1. Main Chassis Assembly
Replacement Parts List

Hest REF. COMPONENT DESCRIPTION | RACAL oTY
NO. DESIG. 1234567 A PART NO. o
30 | wis - Cable Assembly, Control, 2nd ' B08558 ol

- LO/BFO Synthesizer (A8 to A9) ‘
31 | wis - Cable Assembly, Control, C08563 1
" Main IF/AF (A% to A9) | |
32 wie - Cable Assembly, Main Audio C085638 1
Output (A% to I3 on rear panel)
w17 ~ + Not Used
w18 "« Cable Assembly, AC Power 57035 1
Input ‘ '
35 w19 - Cable Assembly, DC Power D08569 1
Supply (A10 to A9) '
w20 » Cable Assembly, AC Line ' B08670 L
‘ Switching ' o
36 w21 - Cable Assembly, DC Power B08561 1
Supply (A10 to A2)
38 w22 * Cable Assembly, DC Power B0&560 1
' Supply (A10 to A3) '
39 * Rear Panel : - D08936 1
40 . + Gusset, Right Side Panel D08468 1
41 o - Gusset, Left Side Panel D08469 1
1 | - Cover, lst Mixer Circuit C08665 1
Card Assembly
43 . + Cover, 2nd Mixer Circuit C08666 1
Card Assembly
44 - Cover, 1st LO Synthesizer - C08667 |
' Circuit Card Assembly }
45 * Cover, 2nd LO/BFO Synthesizer , C08668 1
]  Bracket, Filter Support, Main : D08496 !
IF/AF Circuit Card Assembly '
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Table 6-1. Main Chassis Assembly

Replacement Parts List

| FIG.&| g, COMPONENT DESCRIPTION | RACAL
0 INDEX] DEsiG. 1234567 | PARTNO. | QTY
- Base Plate, Main IF/AF Circuit D08497 1
] Card Assembly .
48 -+ Slide, Circuit Card Assembly 81795 , 1
49 | - +Slide, Circuit Card Assembly C08562 | 1
|  (Modified)
{ 50 : + Screw, Pan Head #8-32 x 3/8" Lg. 76042 12
51 _ - Screw, Pan Head #6-32 x 3/8" Lg. 76027 15
52 ' ' * Screw, Pan Head #4-40 x 5/16" Lg. 76013 44
53 - Washer, Flat #8 75026 4
| 54 - Washer, Split Lock #3 75004 4
55 . ©« Washer, Flat #6 75024 17
1 56 : * Washer, Split Lock #6 75003 17
57 - Washer, Flat #4 - | - 75022 52
58 | - Washer, Split Lock #4 | 75002 52
59 - Screw, Pan Head #10-32 x 3/4" Lg. 76264 1
60 - Nut, #10-32 Hex 75210 1
61 . W - + Washer, Flat #10 75027 2
62 , - Washer, Split Lock #10 75005 2
| 63 | - Nut, Knurled #10-32 75448 1
64 ‘ - Screw, Pan Head #6-32 x 5/16" Lg. 76026 11
65 a - Clamp, Cable : 31267 10
67 | | * Nut, #4-40 75203 4
4 68 , + Latch Assembly, Spring ' 61188
69 - Washer, #8 Spring | | 75121 8
| 70 - Screw, Flat Head #6-32 x 3/8" Lg. 76535 !
71 |  Screw, Flat Head #4-40 x 1/4" Lg. 76520 10
- 73 ‘ - Plate, Blanking (Ref. A6A1) BO8492 1
74 | - Standoff, Insulated BO864S 1
75 - Screw, Pan Head #2-56 x 1/4" Lg. 76002 !
u 76 e - Washer, Split Lock #2 75001 1
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Table 6-1. Main Chassis Assembly
Replacement Parts List

FIG.&

REF.

INNDCEX DESIG. ?gl\gi%NsE ;]T PESCRIPTION Pigg?\}b. QTY.
77 - Washer, Flat #2 75021 1
78 - Block, Mounting A08656 2
79 - Screw, Pan Head #4-40 x 3/4" Lg. 76018 2
80 »'Screw, Flat Heat #6-32 x 1/2" Lg. 76421 4
81 * Screw, Pan Head #4-40 x 11/16" Lg. 79095 1
82 * Screw, Pan Head #6-32 x 1 1/8" Lg. 79099 1
83 -Lug, #4 70007 1

- Covers, Top and Bottom 81958 1
- Dust Cap (Ref. J1) 81958 1
- Dust Cap (Ref. J2, 17) 81959 2
- Screw #2 x 1/8" 79067 2
- Shell, DB51272-1 (Ref. 33) | 1
- Latch, D110278 (Ref. J3) 61187 1
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Replacement Parts List -

- Table 6-2. RF Low Pass Filter Module Assembly (A1)

Iﬁgg‘( REF. COMPONENT DESCRIPTION RACAL Ty
N DESIG. - 1234567 o PART NO. QTY.
Al RF Low Pass Module Assembly  A09691 1

AlAl - RF Low Pass Filter Circuit Card A09932 1

' Assembly
(See Table 6-3 for further
breakdown) |
- Module Cover
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Table 6—3. RF Low Pass Filter Circuit Card Assembly (A1A1)
Replacement Parts List

I‘;}S& REF. 'COMPONENT DESCRIPTION RACAL
N | DESIG. 1234567 L : PARTNO. | QTY.
AlAl RF Low Pass Filter Circuit Card A09932 1
‘Assembly (Schematic No. 09933)
+ Printed Circuit Card Wiring 09934 1
Assembly | _
ci,c5 | .- cCapacitor, Mica, 110 pf, +2%, CM05 22139 2
C2 I Capac1tor, Mica, 10 pf, 11/2 pf, 22161 1
CMO5. .
C3 <. Capac1tor, Mlca, 150 pi, +2% CMO05 22101 |
C4 .. Capacxtor, Mica, 75 pf, +5%, CMO05 1 22020 1
Cé6 * * Capacitor, Mica, 91 pf, +2%, CMO05 22123 1
c7 + * Capacitor, Mica, 120 pf, +2%, CM05 22113 1
(OF:] - + Capacitor, Mica, 43 pf, +2%, CM05 22137 1
C9 + » Capacitor, Mica, 82 pf, +2%, CM05 | 22108 1
Clo - + Capacitor, Ceramic, .01 uf . 21791 1
cil - « Ceramic, 0.47 uif, 100 V 21790 L
CR1l, CR3 » » Diode, IN916 ’ 35514 1
CR2, CR4 - + Diode, Zener, IN4729A 33560-3V6 2
El, E2 ++ Terminal 70028 4
| E4, E5

E3 - « Arrestor, Lighting | 64001 1
Fl - * Fuse, Littlefuse, #273-500 40010 1
Ll .+ Coil, RF Variable 08477-1 L
L2 <+ Coil, RF Variable = 08477-2 1
L3 + + Coil, RF Variable » 08477-3 I
L4 « » Coil, RF Variable 08477-4 1
‘RI + + Resistor, Film, 10K, 1/4 W, +2% 12161-103 1
w1 - + Cable Assembly 09617 1
w2 * ~ Cable Assembly N : 08479-4 1
- Spacer, 4-40 x 3/16 Lg.* SP02-009 3

*NOTE: This component is not shown on illustration.
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. Table 6-&. lst Mixer Circuit Card Assembly (A2)

Replacement Parts List

HeS| REE. ‘COMPONENT DESCRIPTION RACAL oTY
NG DESIG. 1234567 PART NO. .
A2 Ist Mixer Circuit Card Assembly A08966-2 1
(Schematic No. 09018)
+ Printed Circuit Card Assembly D08964 1
C1-Cé Not Used
C7,C8 - Capacitor, Mica, 82 pf, +2% 22108 2
co . Capacitor, Mica, 270 pf, +2% 22103 !
Cl0,Cl1 - Capacitor, Mica, 150 pf, i?% 22101 2
cl2 - Capacitor, Mica, 18 pf, +2% 22129 1
Cl13 . Capacitor, Mica, 10 pf, +1/2 pf 22161 1
Cla - Capacitor, Mica, 30 pf, +2% 22160 |
Cl5 « Capacitor, Mica, 240 pf, +5% 22032 1
Clé, Cl3, + Capacitor, Ceramic, .01 uf, 21733 11
C20, C25, - +20%
C26, C35, |
C37, C39, »'
Cu5, C51,
C52
Cl7,C19, - Capacitor, Ceramic, 0.1 uf, 21732 6
C22, C36, +20%
C40, C50
c21, Cu, » Not Used
Cu48 ‘
C23,C27, + Capacitor, Ceramic, .001 uf, 21756 7
Cal, C43, +20%
Cul, C49,
C53 .
C24, C28 - Capacitor, Ceramic, 1 uf, +20% 21748 2
C29, C31 « Capacitor, Mica, 100 pf, +2% 22109 2
C30 . Capacitor, Mica, 91 pf, +2% 22123 l
C32 » Capacitor, Mica, 43 pf, +2% 22137 1
C33 - Capacitor, Mica, 68 pf, +2% 22107 1
C34,C38 + Capacitor, Tant‘alum, 15 pf 25062-156 2
Ccu42 1

- Capacitor, Mica, 33 pf, +2%

22106




Table 6-%. 1st Mixer Circuit Card Assembly (A2)

Replacement Parts List (Cont.)

I‘;}gg‘( REF. COMPONENT DESCRIPTION RACAL
eX|  DEsIG. 1234567 PART NO. | QT*

C47 + « Capacitor, Mica, 27 pf, 2% 22008 L
CR1, CR2 - Diode, IN916 35514 2
CR3 - » Diode, K$8379 35557 !
FL1 ~++ Not Used
FL2 . Filter, #0.455 MHz 08404
Ji, 33 « Connector, SMB 60044 2
32 - Connector, Control 08499-4 2
L1, L4 - Not Used
L2, L3 |
L5 - - Coil Assembly, RF Variable 08500-1 1
L6 - Coil Assembly, RF Variable 08500-2 1
L7 + Coil Assembly, RF Variable 08500-3 1
L8 - Coil Assembly, RF Variable 08500-4 1
L9, L11, + Choke, RF, 10 uH 43029 5
L12, L13,
L17 o
L10 . - Choke, RF, 2.2uH 43025 1
Li4 + « Choke, RF, 0.27uH 5 43051 1
L15 - Coil Assembly, RF Variable 08477-6 1
L16 * » Coil Assembly, RF Variable 08477-7 1

| L1s + Choke, RF, 1 uH ) 43024 1
L22 + Choke, RF, 0.56 uH 43052 1
L19 * Not Used |
L20, L21 * Choke, RF, 15uH 43030 2
Ql * Transistor, 2N4126 31508 1
Q2, Q4 * Transistor, 2N3866 32019 2
Q3 - Transistor, 2N5160 32027 1
Q5 . Transistor, U3lo 32507 i
R1, R2 ‘NotUsed |
R3, RS, - Resistor, Film, 1 K, 2%, 1/4 W 12161-102 3
s on ¢
R4 12161-562 1

- Resistor, Film, 5.6 K, 2%, 1/4 W
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Table 6-4. 1st Mixer Circuit Card Assembly (A2)

_Replacement Parts List (Cont.)

Res] REF. COMPONENT DESCRIPTION RACAL
Na | DESIG. 1234567 | PART NO. | QTY
RS - Resistor, Film, 2.2 K, 2%, 1/4 W 12161-222 1
R6 - Resistor, Film, 47 ohm, 2%, 1/4 W 12161-470 1
R7 * Resistor, Composition, 15 ohm, 10919 l
+5%, RC20, 1/2 W |
R9, R15, . Resisfor, Film, 220 ohm, 2%, 12161-221 4
R16, R21 1/4 W o |
R10, R14, - Resistor, Film, 10 ohm, 2%, 1/4 W 12161-100 3
R19 - | | | |
R1l, RI3 - Resistor, Film, 1.2 K, 2%, 1/4 W 12161-122 2
RI12 - Resistor, Trimmer, 5K 16090-502 1
R17 + Resistor, Film, 10 K, 2%, 1/4 W 12161-103 1
R20 + Resistor, Film, 100 ohm, 2%, 12161-101 1
| 1/4 W |
Tl *NotUsed 09241 1
T2 « Transformer, RF Wideband 08501 1
T3 - Transformer, RF Variable - 08503 1
ul « » Mixer Box Assembly 08923-2 1
w1 + Cable Assembly, Coax 08479-1 1
. Transistor Pad (Ref. Q2, Q3, 70750 4
Q4, FLI)*
+ + Heat Sink (Ref. Q2)* 70790 1
- « Heat Sink (Ref. Q3, Q4)* 70784 2
- Heat Sink Plate (Ref. Q3, Qu)* B09226 1
» Lug, Ground, #4* 70007 1
« « Nut, Hex, #4-40% , 75203 2
+ + Screw, Pan Head #4-40 x 3/16 Lg.* 76011 2
- Screw, Pan Head #4-40 x 7/16 Lg.* 76015 4
* Transistor Pad (Ref. Q5)* 70752 1
- Washer, Split Lock #4* 75002 8
- Washer, Flat #4* 75022 8
58007 1

- Wire, Buss, #24*

*NOTE: These components are not shown on illustration.
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Table 6-5. 2nd Mixer Circuit Card Assembly (AB)

Replacement Parts List

FSil REF. COMPONENT DESCRIPTION RACAL oTY
NO. DESIG. 1234567 PART NO. :
A3 2nd Mixer, Circuit Card Assembly 08191 1
Cl1,C2, - Capacitor, Ceramic, 1000 pf, 21756 13
C5, Cé, B
Cs8, Cl0,
Cll, Cl2,
Cl4, C20,
C21, C22,
C23 ‘
C3 - Capacitor, Variable, 5-50 pf (Johanson) | 28037 1
C4 + Capacitor, Ceramic, 0.01 uf, 50 V, ' 21733 1
+20%
C7, C30 . Capacitor; Tantalum, 1 uf, 35V, +20% 25060-105 2
Cc9 - Capacitor, Mica, 33 pf, 50 V, +2% 22106 1
Cl3, C28, - Capacitor, Tant;ilum, 15 pf, 20V, 25062-156 3
C29 +20% v
Cl5,Clé6 * Capacitor, Mica, 68 pf, 500 V, +2% 22107 - 3
Cl7 . -
Cl8 . C‘apacitor,kMica, 82 pf, 500 V, +2% 22108 1
Cl19 .+ Capacitor, Mica, 330 pf, 500 V, +2% 22117 1
C24-C27 . Capacitor, Ceramic, 0.1 uf, 500 V, 21732 4
+20% . .

C31, C2 - Capacitor, Mica, 22 pf, 500 V, +2% 22171 2
C33 - Capacitor, Mica, 15 pf, 500 V, +2% 22116 1
CR1 - Diode, Pin (Motorola) 35557 1
FL1 . Filter, 40.455 MHz 08576 1
Jl * Connector, RF, IN 08499-5 1
J2 + Connector, RF, SMB 60044 1
L1, L3 + Choke, RF, 15uH, +10% 43030 3
L9 _
L2 * Choke, RF, 0.56 uH 43052 1
L4 - Choke, RF, 100 uH, +5% 43033 1
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Table 6-5. 2nd Mixer Circuit Card Assembly (A3)

Replacement Parts List (Cont.)

Holl REF. COMPONENT DESCRIPTION RACAL oTY
No | DESIG. 1234567 - PART NO. :
L5-18 - Coil, RF, Variable 08522 1
Ql, Q2 * Transistor, Field Effect 32507 1
Q3 " - Transistor, NPN | 31500 1
R1, R10, - Resistor, Film, 220 ohms, +2%, 12161-221 4
R13,RI8 /4 W
R2, R3, - Resistor, Film, 100 ohms, +2%, 12161-101 6
R20,R2l, /4 W S
R27,R35 o |
R4 - Resistor, Film, 220 K, 2%, 1/4 W 12161-224 1
R5, R6, - Resistor, Film, 220 K, +2%, 1/4 W 12161-223 3
R11 | | o
R7, R23 - Resistor, Film, 4.7 K, +2%, 1/4 W 12161-472 1
RS, R12, - Resistor, Film, 2.2 K, +2%, 1/4 W 12161-222 3
R28 | |
‘R9 + Resistor, Film, 100 K, +2%, 1/4 W 12161-104 I
Rl& - Resistor, Film, 27 ohms, iZ%‘, 1/6 W . 12161-270 l
R15 . - Resistor, Film, 560 ohms, +2%, 1/4 W 12161-561 1
R16,R37 - Resistor, Film, 10 ohms, +2%, 1/4 W 12161-100 2
R17,R36 - Resistor, Film, 10 K, +2%, 1/4 W 12161-103 2
R19,R29, « Resistor, Film, 1 K, +2%, 1/4 W 12161-102 3
R33 |
R22 + Resistor, Film, 39 K, +2% 12161-393 1
R24 * Not Used | |
R25 - Resistor, Film, 56 ohms, +2%, 1/4 W 12161-560 1
R26 - Resistor, Trimmer, 500 ohms, +20% 16090-501 1
R30,R31, | - Resistor, Film, 47 ohms, +2%, 1/4 W 12161-470 6
R32,R40,
R4, RY45 : |
R34 '+ Resistor, Film, 39 ohms, +2%, 1/4 W 12161-390 1
. Resistor, Fil, 1.2 K, +2%, 1/4 W 2

R38,R39

12161-122

6-21




Table 6-5. 2nd Mixer Circuit Card Assembly (A3)

__Rebplacement Parts List (Cont.)

&‘gé“)‘( REF. COMPONENT DESCRIPTION RACAL oTY.
NO. DESIG. 12 3 4567 PART NO. |
R41, R42 + Resistor, Film, 330 ohms, +2%, 1y W 12161-331 1
R43 - Resistor, Film, 1 5 K, +2%, 1/4 w ; 12161-152 lv
Tl Transformer, RF, Variable 08503 1
T2 * Transformer Assembly 08530 I
Ul . Integrated Circuit, Transistor Array 36785 l
U2 - Integrated Circuit, Quad Op-Amp 36784 1
U3 - Integrated Circuit, 2nd Mixer 36748 1
U4 - Integrated Circuit, Op-Amp 36747 1
w1 - Cable, 40.455 MHz Input 08479-2 1
w2 » Cable, 455 kHz Output 08479-3
| 70752 !

 Transistor Pad, Ref. Ql, Q2 and Q3
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‘l'able 6-6. Main IF/AF Circuit Card Assembly (Al;)

Replacement Parts List

FIG&f  REF. * COMPONENT DESCRIPTION RACAL =
e | DESIG. 1234567 PART NO. | QTY.
Al Main IF/AF Converter Circuit Card AQ09663 1
Assembly (Schematic No. 09664)
* Printed Circuit Card Wiring EQ09665 1
Assembly ' :

Cl,C2 « Capacitor, Mica, 270 pf 22372-271 1
C3 + Capacitor, Mica, 180 pf 22372-181 1
Ch * Capacitor, Mica, 110 pf 22372-111 1
C5 - Capacitor, Mica, 360 pf 22372-361 1
Ceé » Capacitor, Mica, 750 pf 07833-4 1
Cc7,C8 - Capacitor, Mica, 240 pf 22372-241 |
C9 + » Capacitor, Mica, 150 pf 22372-151 1
Cl10 + Capacitor, Mica, 82 pf 22372-820 l
Cl1 » + Capacitor, Mica, 330 pf 22372-331 1
Cl12 » Capacitor, Mica, 750 pf 22373-751 |
C13-Cl19, * Capacitor, Ceramic, 0.1 uif, 21732 56
C21-C31, 20%, 50 V
C33-C34, '
C36, C38,
C39, C40,
C45, C49,
C50, C54,
C56, C57,
C60-Cé7,
€72, C75,
C76-C79,
C3l1, C82,
C94, C100,
C101,C103,
Cl104,Cll11,
C112,C120,
Cl121,C123,
C20, C32 - Capacitor, Tantalum, 15 uf, 25062-156 8
C52, C58, 20%, 20 V
C380, C93,
Cl02, Cl113} . ‘
C37 - Capacitor, Ceramic, 1000 pf, 20% 21756 1

(ERIE 8101-050-651-102M)
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Table 6-6. Main lF/AE Convértér Circuit Card Assembly (A%)
Replacement Parts List (Cont.)

moS| REF. COMPONENT DESCRIPTION RACAL | oo
NO. DESIG. 1234567 PART NO. :
Cul / - « Capacitor, Ceramic, .022 uf, 20% 21762 1
C42, C59, . Capacitdr, Tantalum, 6.3 uf, 20%, 25060-685 10
C83, C85, 35V, (T362)
C91, C95, :
C96, C97,
C98, Cl106
C55 o « Not Used
C43, C51, « » Capacitor, Ceramic, 0.01 uf, 20% 21733 5
C53, Cé69, Erie 8121-050-651-103M
C70 ' :
Cus, C47 - » Capacitor, Mica, 1500 pf, 2%, 22114 2
C46 ~ » « Capacitor, Mica, 82 pf, 2% 22108 1
Ce68 - » Capacitor, Mica, 3300 pf, 2% 22145 1
C71 - « Capacitor, Mica, 100 pf, 2%, 22109 1
CMO5F101G03 :
C73, C35 . « Capacitor, Electrolytic, 100 uf, 24066 2
25V, ET101X024A5
C74, Cl122 - » Capacitor, Ceramic, 1 uf, 20%, 21748 2
} Erie 8131-050-651-105M
C34 » » Capacitor, Ceramic, 10 pf, 21347 1
831-000-CONO-100C :
C87, Cll4, - « Capacitor, Tantalum, 1.0 puf, 25060-105 3
Clleé 35V, T362
C38 - « Capacitor, Ceramic, 1500 pf, 10% 2(1735 ; 1
Redcap '
C89 . « Capacitor, Ceramic, 820 pf, 5% 22156 1
C92 - + Capacitor, Electrolytic, 470 uf, 24058 1
25V, ET471X025A01 :
C99, C105, - « Capacitor, Electrolytic, 220 uf, 24067 3
clo8 16V - |
c107,C118, - » Capacitor, Tantalum, 63 uf, 20%, 25063-686 3
Cl19 15V, T362
Cl15,C117| - Capacitor, Ceramic, 390 pf 21765 2
C86 + « Capacitor, Ceramic, 0.33 uf 25060-334 1
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_Table 6-6. Main IF/AF Converter Circuit Card Assembly (A®)

Reolacement Parts List (Cont.)

‘ IFl;IIgEé)L( REF. COMPONENT DESCRIPTION RACAL - QTY.
NO. DESIG. 1234567 PART NO. .
CR1-CRI16, * Diode, IN916 35514 30
CR18-CR3l | |
CR17 + + Not Used ,
FL1 + LSB Filter, 3.0 kHz 07883-6 1
FL2 * USB Filter, 3.0 kHz 07883-5 1
FL3 - Bandpass Filter, 1.0 kHz 07883-1 1
FL4% * Bandpass Filter, 3.0 kHz 07833-2 1
FL5 * + Bandpass Filter, 3.0 kHz 07883-3 1
FLé - Bandpass Filter, 6.0 kHz 07883-4 1
J1, 33, * Connector, RF 60044 5
J4-36
J2 * « Connector, Ribbon, 40-Way, 61271 1
3432-2003 |
J7 * Connector, Ribbon, 26-Way, 61269 1
3429-2003
J8 * Connector, Ribbon, 34-Way, 61270 1
- 3431-2003
Ll,L2 + + Coil Assembly 08485 2
L3 + Coil Assembly 08531 1
L4, L5 » Choke, 100 uH, MS90538-12 43033 2
L6 _ * Choke, 10uH o 43029 l
Ql, Q2  Transistor, 2N5089 32021 7
Q6-Q10
Q3, Q4, * Not Used
Q5, Qil
RL-R7 - Resistor, Film, 4.7 K, 2%, 1/4 W 12161-472 29
R9-R15, |
R23, R28,
R55, R62,
R66, R63,
R70, R72,
R77, R78
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Table 6-6. Main IF/AF Converter Circuit Card Assembly (A%)

Replacement Parts List (Cont.)

FIG.&
INDEX
NO.

REF.
- DESIG.

COMPONENT DESCRIPTION
1234567

RACAL
PART NO.

QTY.

R85, R87,
R102,R 144,
R145

R153

RS, R29,
R46, RS0,
R82, R115
R79
R16-R22,
R24, R33,
R36, R40,
R53, R57,
R58, R71,
R36, R83,
R89, R130,
R132, R135
R25, R60
R50, R92,
R126, R136,
R137

R26, R30,
R49, R73,
R3&3, R91,
R124, R147,
Ré61

R59, R148
R27, Rub,
R64, R94,
R113, R143

R31, R84,

R109,R111,
R112,R114,
R116,R121

* » Not Used }
+ » Resistor, Film, 47 ohms, 2%,
/6w ‘ '

- « Resistor, Film, 1 K, 2%, 1/4W
* » Resistor, Film, 10K, 2%, 1/4 W -

- * Resistor, Film, 100 ohms, 2%, 1/4 W
+ » Resistor, Film, 4.7 K, 2%, 1/4 W.

* * Resistor, Film, 22K, 2%, 1/4 W

* * Not Used
« » Resistor, Film, 1.5 K, 2%, 1/4 W

. « Resistor, Film, 3.3 K, 2%, 1/4 W

12161-470

12161-103

12161-101
12161-472

12161-223

12161-152

12161-332

21
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Table 6-6. Main IF/AF Converter Circuit Card Assembly (A%)
' Replacement Parts List (Cont.)

1‘;13&‘3? REF. COMPONENT DESCRIPTION RACAL oty
NO. DESIG. 1234567 PART NO. .

R32, R38, - « Resistor, Film, 47 K, 2%, 1/4 W 12161-473 7

R41, R52, ’

R90, R93,

R103 |

R34, R51, - « Resistor, Film, 2.2 K, 2%, 1/4 W 12161-222 4

R10l, R128

R35, R75, - + Resistor, Film, 470 ohms, 2%, 12161-471 3

R110 /4 W ‘

R37, R95, - - Resistor, Film, 100 K, 2%, 1/4 W 12161-104 11

R96, R117, :

R122,R123,

R125,R139,

R140, R150,

R151

R39 - « Resistor, Trimmer, 2 K, 16090-202 1
8014EMF202E1

R43,R48 « « Resistor, Film, 680 oh_ms, 2%, 12161-681 2
1/4 W

R45 - + + Resistor, Film, 330 K, 2%, 1/4 W 12161-334 1

R47 . « Resistor, Trimmer, 50 K, 16090-503 1
8014EMF503E1

R65, R69, . « Resistor, Film, 15K, 2%, 1/4 W 12161-153 7

‘R97, R107, '

R129,R131,

R134 .

R67, R104 - + Resistor, Film, 18 K, 2%, 1/4 W 12161-183 2

R42, R54, + + Not Used

R63, R138

R149, R56,

R14l

R98, R76 - « Resistor, Film, 12K, 2%, 1/4 W 12161-123 2

R99, R146 « « Resistor, Film, 27 K, 2%, /4 W 12161-273 2

12161-100 2

R100, R133

- + Resistor, Film, 10 ohms, 2%, 1/4 W
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Table 6- 6. Main IF/AF Converter Circuit Card Assembly (A4)
Replacement Parts List (Cont.)

FIG.&

REF. COMPONENT DESCRIPTION RACAL
NX|  DESIG. 1234567 PARTNO. | QTY.
R105 - « Resistor, Trimmer, 10 K, 16090-103 1
‘8014EMF103El
R106 - « Resistor, Film, 180 K, 2%, 1/4 W 12161-184 1
R108, R81, - Resistor, Film, 6.8 K, 2%, 1/4 W 12161-682 3
R74 .
R118 « « Resistor, Film, 39 K, 2%, L/4 W 12161-393 1
R119 » Resistor, Trimmer, 5 K, 16090-502 1
8014EMF502El :
R120 «  Resistor, Film, 68 K, 2%, 1/4 W 12161-683 1
R127 - » Resistor, Film, 8.2 K, 2%, 1/4 W 12161-822 1
R142 + » Resistor, Film, 140 ohms, 2%, 12138 1
/4 W
R152 - Resistor, Film, | M, 2%, 1/4 W 12161-105 1
Tl * Transformer Assembly 08535 1
Ul + » Integrated Circuit, 4028 36575 1
Uz, U4, - + Integrated Circuit, 4042 36613 5
Ul3, Ul5, .
u23 .
U3, U5, -« Integrated Circuit, 40109 36790 3
Ulé o
ueé + Integrated Circuit, uA78L12AWC, 36760 !
T092
u7, Uls4, - + Integrated Circuit, 324, LM324N 36784 3
ul17
ug - + Integrated, Circuit, A757, 36541 1
u6A7757393, Fairchild
U9 - Integrated Circuit, 4013 36583 l
Ul10 + Integrated Circuit, CA3046 36785 1
ull, Ul2 « + Integrated Circuit, 4066 36792 2
Ul - Integrated Circuit, MC1357 36631 1
Ul9 « Integrated Circuit, 4053B 36301 1
(Alternate 40097)
u20 * Integrated Circuit, MC1496P 36748 1
Uzl * Integrated Circuit, AD7524 36803 L
U2z, Uz28 - Integrated Circuit, 1458 36673 2
uz4 « Integrated Circuit, 339, LM339 36693 1
U25 + « Integrated Circuit, CD22100 36802 1
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Table 6-6. Main IF/AF Converter Circuit Card Assembly (All)

Replacement Parts List (Cont.)

461-2871-01-03-12*%

FIG 2| REF. ' COMPONENT DESCRIPTION RACAL oty
\DEX]  DESIG. 1234567 PART NO. :

U26 Integrated Circuit, LM1877-9 36777 1

u27 - + Integrated Circuit, uA7815UC 36708 1

‘u29 - Not Used ‘

U30, U31 - - Integrated Circuit, MC3340 36763 2

* Screw, #4-40 x 5/16" Lg.* 76013 3

+ » Washer, Flat #4* 75022 3
- » Washer, Split Lock Fux 75002 3

- « Nut, Hex #4* 75203 3

* Wire, Bus Wire ##24* 58007 1

* Sleeving, PTFE Tubing #24* 59528 1

» Socket for .040 Dia. Pin* 61177 17

- + Socket for .100 Dia. Pin* 61178 14

* + Beads, Ceramic* 70854 2

* * Terminal* 70099 17

- + Plug, Shorting, Red, Cambion 61348-2 1

*NOTE: These components are not shown on illustration.
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Table 6-7. ISB Circuit Card Assembly (A5)

Replacement Parts List

IESE%( REF. COMPONENT DESCRIPTION ~ RACAL
N | DESIG. 1234567 PART NO. | QTY.
A5 ISB Circuit Card Assembly 08390 i
Ccl,C3, - Capacitor, Ceramic, 0.1 pif, 50V, 21732 24
Cs, C7, +20% o |
C8, Cl10,
Cl12-Cl5,
C20, C21,
C23, C27,
C28, C30,
C31, C33,
C34-C37,
C45,C54 v
C2 « Capacitor, Ceramic, 1000 pf, 18 V, 21756 1
+20% | |
C4, C50 - Capacitor, Electrolytic, 100 uf, 24066 2
25V, -10 +50% ; -
Cé6 » Capacitor, Ceramic, 0.022uf, 50 V, 21762 1
- +20%
'Cc9, €20, - Capacitor, Tapfalum, 15pf, 20V, 25062-156 4
C26,C53 +20%
Cl1, C32, + Capacitor, Tantalum, 6.8 uf, 35V, 25060-685 8
C38, C39, +20%
C41, C42,
C43,C5l
Cle,C19 - Capacitor, Mica, 1500 pf, 500V, +2% 22174
Cl17,C24, » Capacitor, Ceramic, 0.01 nd, 50V, 21733
C25 . +20% ’
Cl8 - Capacitor, Mica, 82 pf, 500 V, +2% 22108 1
C29 - Not Used
C40, C47 - Capacitor, Electrolytic, 220uf, 16 V, 24067 2

-10 +50%
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Table 6-7. ISB Circuit Card Assembly (A5)

Replacement Parts List (Cont.)

IFl;Ill();Eé)L( D%?I:G ?gl\;ﬂi%NfNT DESCRIPTION RACAL | oTY.
NO. . 7 PART NO. .

o . Capacitor, Ceramic, 4700 pf, 50 V, 21778 1
+5% : '

Cu6 + Capacitor, Ceramic, 2200 pf, 50V, 21779 1

| +5% |

Cug8, C49 « Capacitor, Tantalum, 68 uf, 15V, 25063-686 2
+20% ,

C52 + Capacitor, Electrolytic, 470 uf, 25V 24058 1
-10 +100%

CR1-CR6 + Diode, Silicon, 1N916 35514 6

J1-33 - Connector, RF 60044 3

L1, L2 « Coil, RF, Variable ; 08485 2

Q1-Q9 - Transistor, NPN, High Power 32021 9

R1, R5, . Resistor, Film, 22 K, +2%, 1/4 W 12161-223 8

R26, R32,

R37, R4l,

R54, R58

R2, R18, - Resistor, Film, 1.5 K, +2%, 1/4 W 12161-152 3

R38 , |

R3 - Resistor, Film, 56 K, +2%, 1/4 W 12161-563

R4, R52 - Resistor, Film, 12 K, +2%, 1/4 W 12161-123 2

Ré6, R65, - Resistor, Film, 33K, +2%, 1/4 W 12161-332

R66, R67,

R69

R7, R25, - Resistor, Film, 2.2 K, +2%, 1/4 W 12161-222 3

R81 ‘ |

R8, R64, - Resistor, Film, 470 ohms, 2%, 1/4 W 12161-471 3

R47
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Table 6-7. ISB Circuit Card Assembly (A5)

' Replacement Parts List (Cont.)

FIG.&

RACAL

- Resistor, Film, 6.8 K, +2%, /4 W

R9, R13, - Resistor, Film, 47 K, +2%, 1/4 W 12161-473 4
R15, R28 ‘

R10, R11, - Resistor, Film, 10 K, +2%, 1/4 W 12161-103 9
R14, R29, |

R34, R35,

R43, R56,

R63 |

R12, R30, - Resistor, Film, 1 K, +2%, 1/t W 12161-102 10
R36, R39,

R42, R4b,

R48, R51,

R53, R59 -

R16, R22, - Resistor, Film, 47 ohms, +2%, 1/4 W 12161-470 4
R33, R50 o

R17, R24 « Resistor, Film, 680 ohms, +2%, 1/4 W 12161-681 2
R19 « Resistor, Trimmer, 2 K - 16090-202 1
R20 - Resistor, Film, 330 K, +2%, 1/4 W 12161-334 1
R21 - Resistor, Film, 100 ohms, +2%, 1/4 W 12161-101 1
R23 - Resistor, Trimmer, 50 K 16090-503 1
R27, R72, « Resistor, Film, 4.7 K, +2%, 1/4 W 12161-472 4
R73, R78

R31, R40, + Not Used

R62, R80

R45, R70, . Resistor, Film, 15 K, +2%, 1/4 W 12161-153 3
R71 | |

R49 - Resistor, Film, 18 K, +2%, 1/4 W 12161-183 1
R55 - Resistor, Film, 33 K, +2%, 1/4 W 12161-333 1
R46, R57 12161-682 2
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Table 6-7. ISB Circuit Card Assembly (A5)

Replacement Parts List (Cont.)

FeS] REF. COMPONENT DESCRIPTION RACAL oTY.
NO. DESIG. 1234567 PART NO. .
R60 - Resistor, Film, 33 ohms, +2%, 1/4 W 12161-330 1
R61 - Resistor, Film, 390 ohms, +2%, 1/4 W 12161-391 l
R68 « Resistor, Film, 1.2 K, +2%, 1/4 W 12161-122 1
R74 » Resistor, Film, 39 K, +2%, 1/4 W 12161-393 1
R75 - Resistor, Film, 68 K, +2%, 1/4 W 12161-683 1
R76, R77 - Resistor, Film, 100 K, +2%, 1/4 W 12161-104 2
R79  Resistor, Film, 8.2 K, +2%, 1/4 W 12161-822 1
R32, R84 - Resistor, Film, 140 ohms, +2%, 1/4 W 12138 2
R33 - Resistor, Film, 22 ohms, +22%, 1/4 W 12161-220 1
R85 + Resistor, Film, 10 ohms, +2%, 1/4 W 12161-100 l
R86 - Resistor, Film, | Meg., +2%, 1/4 W 12161-105 1
T1, T2 - Transformer Assembly, Audio 08535 2
Ul « Integrated Circuit, +12 Volt Regulator 36760 1
U2 . Infegr_ated Circuit, Transistor Array 36785 1
U3, Ulo0 » Integrated Circuit, Quad Operational 36784 2
Amplifier
U4 - Integrated Circuit, Dual D Flip-Flop 365838 1
us, U9 + Integrated Circuit, Quad Bilateral 36792 2
Switch
ué + Integrated Circuit, Operational Amp. 36541 1
U7, U8 - Integrated Circuit, Quad Latch 36613 2
Ull * Integrated Circuit, Product 36748 1
Detector
ul2 » Integrated Circuit, Dual Audio 36777 1
Amplifier, 2 Watt v
Ul3 - Integrated Circuit, +15 Volt 36708 1
_ Regulator
w1 « Cable, Ribbon - 08486 1
w10 » Cable Assembly 08555-6 1
Wil + Cable Assembly, Coaxial 08555-7 1
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Table 6-8. Serial Asynchronous Interface Assembly (A6A1l)
RS-232C Remote Control Replacement Parts List

NSl REF. COMPONENT DESCRIPTION RACAL
Ne| DESIG. 1234567 PART NO. | QTY-
A6Al RS-232C Remote Control Interface A09970-1 1
Circuit Card Assembly | |
(Schematic Diagram 09972)
+ Printed Circuit Card Wiring D09971 1
Assembly | |
Cl,Cs4 - + Capacitor, Fixed, Ceramic; 21732 2
0.1 pnf, +20%, 50 V :
C2,C3 » Capacitor, Fixed, Tantafum, 25060-685 2
6.8 uf, +20%, 35V _
C5, C6, « « Capacitor, Fixed, Ceramic, 21733 3
C9 01 pf, +20%, 35V
c7,C8 « » Capacitor, Fixed, Mica, 22035 2
300 pf, +5%, 500 V
P2 + + Connector, 50 pin, 2 Section A08491 1
ut, . Integrated Circuit, 8251A, UART 36952 L
U2 * * Integrated Circuit, COM8116-5, 36953 L
Dual Baud Rate Generator
U3 + » Integrated Circuit, 26L532 Quad 36798 l
Differential Line Receiver
U4 « + Integrated Circuit, 26LS30 36797 1
Line Driver
U5, U6 - » Integrated Circuit, 7415244 36753 2
Octal Bus Driver _
u7 « » Oscillator, Clock, 4.9152 MHz 37050 l
ug - + Integrated Circuit, 74LS32 36640 1
Quad 2-Input OR GATE
U9 « « Integrated Circuit, 74LS00 Quad 36632 1
2-input NAND Gate
ulo - « Integrated Circuit, 74LS74 36636 1
Dual D Flip Flop '
uUll - « Integrated Circuit, 7905 36704 1
Voltage Regulator
uUl2,uls3 . « Resistor, Network, 2.2 K, 19321-222 2

7 Resistors, 8 Pin SIP
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Table 6-8. Serial Asynchronous Interface Assembly (A6A1)

FIG.&

RS-232C Remote Control Replacement Parts List

NOE{ S | fouipnomeneron S, | e
Wl e Cable Assembly C08493 1
wiJ1 + « Connector, 26 Pin, (p/o wl) 61091 I

(M8372302R1626N)
- Connector, 26 Pin, (mate W13J1) 61092 1
M8723-13R 1626N*
+ Connector, Receptacle, PCB* 61371-01
« Connector, Recept'acle, PCB#* 61371-02
» Connector, Shorting Socket 2 pos, 70124
.100 CTRS*
* Backshell, Connector MS3417-16N* 61093 1
* « Plate, Connector, Mtg.* Cco8471 1
- « Screw, Pan Head, #4-40 75002 6
(Ref. W1Jl and Ull)*
* Washer, Split Lock, #4-40 75002 6
(Ref. W1J1)*
« « Nut, Hex #4-40 (Ref. W1J1)* 75203 6
+ « Hex, Elastic Stop-Nut #4-40% 75462 2
- - Screw, Pan Head, #4-40 x 3/8 Lg.* 76014

*NOTE: These components are not shown on illustration.
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Table 6-8A. Z80 GPI Interface Circuit Card Assembly (A6A1)
(IEEE-488C Interface Circuit Card Assembly)

Replacement Parts List

IF[;}SEG)L( REF. COMPONENT DESCRIPTION RACAL QTY
NO. D ESIG. 1234567 PART NO. :
A6Al Z80 GPI Interface Circuit Card A09851 I
Assembly }
(Schematic Diagram 07974)
- Printed Circuit Card Wiring D07975 1
Assembly
Al - + Sub-assembly, Address Switch, B07895 1
Circuit Card '
AlW] -+ + Cable Assembly, Ansley 55232 1
 FSN23B-6 (Ref. Al)
- « « Plate, Connector Switch B07983 1
(Ref. Al)
S1 « + » Switch, DIP, CTS 206-3 52527 1
Cl-C6 » + Capacitor, Tantalum, .01 uf 21733 6
J! - « Connector, Berg, 50-Pin, 2 Section A078381 1
72 . « Connector, Amp Champ, #552791-1 61257 1
3 - + Socket Assembly, Ansley 741 61253 6
R1 - + Resistor, Film, | K, +2% 12161-102 1
Sl + » Switch, CTS 206-3 52427 1
Ul - « Integrated Circuit, TMS 9914 36381 1
uz2 « » Integrated Circuit, 75160, 36882 1
Interface Bus Transceiver
u3 - « Integrated Circuit, 75161, 36883 1
Interface Bus, Transceiver _
us « » Integrated Circuit, 74LS04, 36676 1
Hex Inverter
us + + Integrated Circuit, 74LS08, 36734 1
Quadruple 2-Input Positive-And- 36734 1
- Gate ' '
U6 "« « Integrated Circuit, 74LS244, 36753 1
Octal Buffer
u7 19323-103 1

* * Integrated Circuit, 10 Pin SIP
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Table 6-8A. Z80 GPI Interface Circuit Card Assembly (A6A1)
(IEEE-438C Interface Circuit Card Assembly)
Replacement Parts List

FIG.& REF

e I B N Y
- Plate, Connector-Switch, B07983 1
‘Mounting Plate (A6A1A1) ,
* Screw, Pan Head, ‘ 76013 4
#4-40 x 5/16 Lg.* . ; |
» Washer, Split Lock, #4* : 75002
. « Washer, Flat, #4* ; | 75022
» « Hardware Kit, Connector-to-A6Al1Al 61256
Mounting Screws (AMP #552633-4)
+ ROMSET to feplace 1600002 on the 1600003 1

A6A2 Microprocessor Assembly
(A09817) A6A2, U5, U6, Ulk

*NOTE: These components are not shown on illustration; quannty of two used in A07976-1
configuration.
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Table 6-9. Microprocessor Circuit Card Assembly (A6A2)

Replacement Parts List

FGSt REF. COMPONENT DESCRIPTION RACAL oTY
NO. DESIG. 12345 67 PART NO. .
A6A2 Microprocessor Circuit Card Assembly 4100030 |
(Schematic No. 4200018)
* Printed Circuit Card Wiring 4300012 1
: Assembly
BTI * Battery, Memory Retain, GE DS2SD, 42517 1
2.4V ’ »
Cl » Capacitor, Tantalum, 6.8 uf 25061-685 1
C2 » Capacitor, Tantalum, 4.7 uf 25060-475 1
C3-Cs, + Capacitor, Ceramic, 0.1 uf 21732 8
Ccs, C9, '
Cll, Cl12
C7,Cl0 » Capacitor, Ceramic, 1 uf 21748 2
CRI1-CR3, * Diode, IN916 35514 1
CR5, CR6 : _
CR¢4 * Diode, IN270 35538 1
CR7 * Diode, IN752A 33543 1
CR8 - Diode, Suppressor, MPTE-5 36009 1
Jl + Connector, 34 Pin, Header 61200 - l
J2 « + Connector, 50 Pin, Socket 61225 1
81, Q2, * Transistor, 2N3904 32036 3
4

Q3 * Transistor, 2N3906 , 32037 1
RI - Resistor, Film, 330 K, 2% 12161-331 1
Rf,jR’B, - « Resistor, Film, 47, 2% 12161-470 L
R .
R3 - » Resistor, Film, 47, 2% 12161-470 1
R4,3R8, * Resistor, Film, 10 K, 2% 12161-103 3
R1 '
R5 - « Resistor, Film, 270, 2% 12161-271 1
R6 * Resistor, Film, 100 K, 2% 12161-104 1
R7 * Resistor, Film, 5.6 K, 2% 12161-562 l
R10 * Resistor, Film, 82 K, 2% 12161-823 1
R11 - * Resistor, Film, 39 K, 2% 12161-393 1
R12 - Resistor, Film, 120 K, 2% 12161-124 |
R14 -+ Resistor, Film, 47 K, 2% 12161-473 1
Ul - Oscillator, 4 MHz Clock, XO-12B, 37046 1

Dale :
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Table 6-9. Microprocessor Circuit Card Assembly (A6A2)

Replacement Parts List

Hel| REF. COMPONENT DESCRIPTION RACAL oTY.
! NO. DESIG. 12345 6-7 PART NO. ’
U2 * Not Used
u3 - + Integrated Circuit, 74LS04% 36676 1
Us - » Integrated Circuit, 280, CPU 36387 1
us - - Integrated Circuit, HM6116LP-3, 36824 1
‘'RAM
u7z + « Integrated Circuit, ROM 1600016 l
us - + Integrated Circuit, 74LS641 36885-0641 1
U9 . « Integrated Circuit, 74L574 36636 1
uUlo - » Not Used _
Ull,ul3 - » Integrated Circuit, 74L5138 36714 2
ul2 * Integrated Circuit, 74L832 36640 1
ula + Integrated Circuit, 8253 36883 l
ul5 « » Integrated Circuit, 74L5244 36753 1
uleé ~+ - Integrated Circuit, 74LS30 36635 1
ulz, u2l « » Integrated Circuit, 10 K, 19323-103 2
: Resistdr, Network, 9 Res., |
10 Pin SIP
% uls - » Integrated Circuit, 4.7 K, 19323-472 1
Resistor, Network, 9 Res.,
10 Pin SIP
ul9, Uu20 - » Integrated Circuit, 7407 36565 2
u22, U23 - « Integrated Circuit, 2.2 K, 19321-222 2
é Resistor, Network, 7 Res.,
8 Pin SIP |
+ + Wire, BusS #22 (for links 1-2)* 58006 1
- « Sleeving, PFTE Tubing #22* 59537 1
(for use with 46) '
+ « Socket, IC, 28-Pin, DIP* 70636-28 2
+ + Socket, IC, 40-Pin, DIP* 61313 1

*NOTE: These components are not shown on illustration.
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Table 6—10. 1st LO Synthesnzer Circuit Card Assembly (A7)

Replacement Parts List

II;JIICD;E%( 'REF. COMPONENT DESCRIPTION RACAL QTY.
NO. DESIG. 1234567 PART NO. . .
A7 Ist LO Synthesizer Circuit Card AQ09134 1
‘ Assembly (Schematic No. 09256) ‘
* Printed Circuit Card Wiring - EQ9135 1
_ Assembly .
Cl-CQ, - Capacitor, Tantalum, 6.3 uf, 25060-685 20
Ce, C8, 35V, +20%
Cl2, C36, ' ’
C38, C45,
Cu6, C49,
C50, C57,
C60, C61,
- C79, C83,
C84, Co% ,
C5, C7, . Capacivtor, Ceramic 0.01 Mf, £20%, 21733 32
C9, Cl11, 1oo0v:
C13-C34,
C39, Cub,
C47, C43,
C55, C85
C35, C37, * Capacitor, Ceramic, 0. l,uf, +20% 21732 23
C42, C51, 100 \
C59, C62,
C63-C77,
C93, C96 ;
C40, C43 + Capacitor, Ceramic, 0.00I/uf,‘ ‘ 21756 5
C52, C54 +20%, 100V -
C95 : ,
C41, C56 - Capacitor, Tantalum, 33 uf, +10%, 25061-336 2
, 25V :
C53 + + Capacitor, Tantalum, 150 ,uf, 25065-157 1
. +20%, 6 V
C58 - Capacitor, Mica., 10 pf, +l/2 pf 22001 1
500 v, CMO5 -
C78 - Capacitor, Mica., 1‘00 pi, +5%, 122023 1
100 v, CMO05
C30 . Capac1tor, Mica., 27 pf, +2%, 22119 1
100 vV, CMO5
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Table 6-10. 1st LO Synthesmer Circuit Card Assembly (A7)

Replacement Parts List (Cont.)

| I‘;}gg‘( REF. COMPONENT DESCRIPTION . RACAL oTY
NO. DESIG. 12 3 4 5 67 ' PART NO. .
C8l - « Capacitor, Polyester, . 26899 1
0.001 puif, +10%, 400 V
C32 + Capacitor, Polycarbonate, 0.047 uf, 26896 1
+10%, 100 V. | |
Cg6, C87 Capacn:or, Tantalum, 1 uf, +10% 25060-105 2
35V
C388 « Capacitor, Tantalum, 15 /uf, +20% 25035 . 1
20 v, CS13 ’
Cc89 » « Capacitor, Ceramic, 0. 047/uf, 21759 1
| +20%, 100 V
C90 + Capacitor, Ceramic, 2200 pf, 21780 1
+20%, 100 V .
CIal + Capacitor, Mica., 4700 pf, +5%" 22066 1
- 100 V,CMO5N
C92 - « Capacitor, Mica., 2200 pf, +5%, 22057 1
100 V, CMO05
c97 - + Capacitor, Polycarbonate, 1.0 A, 26875 1
 +10%, 100 V |
C93 + » Capacitor, Polycarbonate, 3.3 uf, 26897 1
+10%, 63 V
C99 - Capacitor, Polycarbonate, 26898 1
| 0.068 uif,+10%, 100V
Clo0 + Capacitor, Ceramic 4.7 pi, 8101, 21783 1
Erie | | |
C101 . « Capacitor, Mica., 82 pf, +2%, 22108 1
500V, CMO5 '
Cl10, C102 + Not Used v
C103, C104 - Capacitor, Mica., 47 pf, +5%, 22014 2
500 V, CM05 ' |
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Table 6-10. 1st LO Syrithesizer Circuit Card Assembly (A7)

Replacement Parts List (Cont.)

&IS& REF. COMPONENT DESCRIPTION RACAL o1y
NG. DESIG. 1234567 PART NO. Y.
CRI, CR2, - » Diode, Silicon, I1N916 35514 16
CR5-CR16, R
CR19, CR20 _
CR3,CR% | - Diode, Varactor, KV2201 29016 2
CRI17, CR2] - Not Used
CRI18 . » Diode, Zener, IN757A, 9.1 V 33544 1
J1 - Connector, PCB, Rt. Angle, 61276 1
' 20-Way, 3M#3492-1002 ,

J2-34 « + Connector, PCB, Coax, SMB, Male 60044 3
L1-L& - + Choke, Fixed, RF, 6.8 uH 43028 4
L5 + Coil Assembly, Variable 09255 l
L6 - Choke, Fixed, RF, 15uH 43030 1
Ql + Transistor, FET, 2N&4416 32508 1
Q2, Q3 * Transistor, NPN, Power, RF, MR517 32044 2
Q4 .. Transistor, NPN, Power, 2N4921 32039 1
Q5, Q13 + « Transistor, NPN, 2N2369 32255 2
Qs6, Q7, » Transistor, PNP, Plastic, 2N4126 31508 4
an Qll .'
Qi2 » Transistor, NPN, 2N918 31500 1
R1, R87, . « Resistor, Film, 47 K, 2%, 1/4 W 12161-473 3
R89 - '
R2, R12, - Resistor, Film, 10 ohm, 2%, 1/4 W 12161-100 6

( R28, R72,
R92, R94
R3, R50, - Resistor, Film, 10 K, 2%, 1/4 W 12161-103 7
R62, R73, -
R81-R83 : ;
R4, R91 - Resistor, Film, 150 ohm, 2%, 12161-151 2

: 1/4 W |

R5 - Resistor, Variable, 200 ohm 16090-201 1
R6, R29, + Resistor, Film, 100 ohm, 2%, 12161-101 3
R85 1/4 W
R7, RS, « Resistor, Film, 68 ohm, 2%, 12161-680 4
R14, R23 1/4 W
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Replacement Parts List (Cont.)

Table 6-10. 1st LO Synthésizer Circuit Card Assembly (A7)

Hos| REF. COMPONENT DESCRIPTION RACAL
Ay DESIG. 1234567 PART NO. QTY.

R9, R22, .« + Resistor, Film, 22 ohm, 2%, 1/4 W 12161-220 3
R60 o .
R10, R26 . - Resistor, Film, 1.5 K, 2%, 1/4 W 12161-152 2
R11, R93 . « Resistor, Film, 680 ohm, 2%, 1/4 W 12161-681 2
R13 - - Resistor, Film, 390 ohm, 2%, 1/4 W 12161-391 1
R15, R30, . « Resistor, Film, 820 ohm, 2%, 1/4 W 12161-821 5
R33, R37, -
R47 |
R16 . - Resistor, Variable, 500 ohm 16090-501 1
R17, R52, - » Resistor, Film, 2.2 K, 2%, 1/4 W 12161-222 3
R56
R18 » - Resistor, Film, 47 ohm, 2%, 1/4 W 12161-470 1
R19 - « Resistor, Comp. | ohm, 5% 12153 l
R21, R27 - + Resistor, Film, 330 ohm, 2%, 1/4 W 12161-331 2
R24, R34, . « Resistor, Film, 470 ohm, 2%, 1/4 W 12161-471 15
R35, R38, -
R40-R44,
R46, R48,
R49, R55,
R58, R86
R25, R61, . » Resistor, Film, 1 K, 2%, 1/4 W 12161-102 8
R63, R68,
R70, R90,
R95, R97
R31, R32, . - Resistor, Film, 220 ohm, 2%, 1/4 W 12161-221 3
R36
R39 - « Not Used
R45 - « Resistor, Film, 56 K, 2%, 1/4 W 12161-563 1
R51 . « Resistor, Film, 4.7 K, 2%, 1/4 W 12161-472 1
R53, R54, . + Resistor, Film, 3.3 K, 2%, 1/4 W 12161-332 1
R59, R69,
R84
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Table 6-10. 1st LO Synthesizer Circuit Card Assembly (A7)

Replacement Parts List (Cont.)

SSt REF. COMPONENT DESCRIPTION RACAL |
N DESIG. 1234567 PART NO. | QTY.
R57 - « Resistor, Film, 3.9 K, 2%, 1/t W 12161-392 1
R64 - Resistor, Film, 39 K, 2%, 1/4 W 12161-393 1
R65, R74, + + Resistor, Film, 15 K, 2%, 1/4 W 12161-153 1
R75, R76 | -
R66 - Resistor, Film, 8.2 K, 2%, 1/4 W 12161-822 1
R67, R79 + Resistor, Film, 12 K, 2%, 1/4 W 12161-123 2
R71 ‘ - Resistor, Film, 82 ohm, 2%, 1/4 W 12161-820 1
R77 - Resistor, Film, 100 K, 2%, 1/4 W 12161-104 1
R78 - Resistor, Film, 2.7 K, 2%, 1/4 W 12161-272 1
R80 + + Resistor, Film, 150 K, 2%, 1/4 W 12161-154 1
R83 - Resistor, Film, 120 K, 2%, 1/4 W 12161-124 1
R20 * Resistor, Film, 39 ohm, 2%, 1/4 W 12161-390 1
Tl * Transformer, Wideband 08502-1 1
Ul - Integrated Circuit, 4001 36569 1
U2 - Integrated Circuit, 4503 36694 1
U3, Us, - Integrated Circuit, 74LS174 36715 3
ué
us - Integrated Circuit, 74LS02 36660 1
u7 - + Integrated Circuit, 4070 36653 1
Us-ul4 - « Integrated Circuit, 4094 36767 7
uls * Integrated Circuit, 82583 36763 1
Ulé * Integtated Circuit, Resistor 19324-103 1
Network, 6-Pin, 10 K

ul7 + Integrated Circuit, 4008 36570 1
Uls. * Integrated Circuit, 40174 36766 1
ul9 * * Integrated Circuit, 74LS74 36636 1
u20, Uzl * Integrated Circuit, 4006 36769 2
U22 - Integrated Circuit, 40108 36770 1
u23 « Integrated Circuit, DAC 20 36771 1
U224 * Integrated Circuit, uf A72 36728 1
U225, U3 « Not Used . ‘
U26, U28 + Integrated Circuit, 10231 36774 2
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Table 6-10. 1st LO Synthesizer Circuit Card Assembly (A7)
', ' Replacement Parts List (Cont.)

ol REF. COMPONENT DESCRIPTION RACAL
DEX]  DESIG. 1234567 PART NO. | QTY.
uz7 » » Integrated Circuit, 11C90 36745 l
u29 - « Integrated Circuit, 74L5169 36772 1
U30, U3l + « Integrated Circuit, 74LS168 36773 2
U32 « + Integrated Circuit, 10211 36775 I
U33, U37 . + Integrated Circuit, OP AMP, 1458 36776 2
.U34 .. Integrated Circuit, LM339 - 36693 1
U35 - + Integrated Circuit, AD513 36765 1
u3eé » « Integrated Circuit, Ané.log 36815 1
Switch, DG201
U39 . « Integrated Circuit, 7812, 36707 1
Voltage Regulator
u40 « « Integrated Circuit, 3140E, FET, 36317 1
I/P Op Amp |
« « Transistor Pad (Ref. QI, Q5, 70752 4
. Ql2,QlL3)*
« » Transistor Pad (Ref. Q2, Q3)* 70764 1
« « Transistor Pad, 8-Pin* 70770 1
- + Tubing, PTFE #24* 59538 1
* « Wire, f##24* 58007 1
+ « Screw, Pan Head #4-40 x 5/16 Lg.* 76013 1
- « Washer, Flat #4* 75022 3
- - Washer, Split Lock, #4* 75002 2
+ « Nut, Hex, #4* 75203 2
« « Washer, Insulator-Round* 70793 1
+ - Compound, Thermal,* 91012 1
. Wakefield #128*
« » Bracket, Transistor, Mtg.* B03707 1
- « Screw, Pan Head, #4-40x3/8" Lg.* 76014 1
.+ Beads, Ceramic* 70854 12

*NOTE: These components are not shown on illustration.
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Table 6-11. 2nd LO/BFO Synthesizer Circuit Card Assembly (A3)

Replacement Parts List

Ha S| REF. COMPONENT DESCRIPTION RACAL oTY
NG DESIG. 1234567 PART NO. .
A8 2nd LO/BFO Synthesizer Circuit Card ~A09632 1
Assembly (Schematic No. 09633) '
* Printed Circuit Card Wn-mg E09634 1
Assembly o

| Cl1,C23 » Capacitor, Tantalum, 6.8 uf, 250'60-685 6
Cu9, C54, +20%, 35V
C79, C81 | ~
C2,C34, » Capacitor, Mica, 100 pf, +5%, 22023 7
C35, C37, 500 V, CMO5F 101303
C46, C56, '
C57 o |
C3, C4, + Capacitor, Ceramic, 0.1 uf, +20%, 21732 31
C9, Cll, 50 V
C12, Cl3, |
C15-C19,
C21, C22
C24,C27,
C30, C39,
C43-C45,
C47, CU8,
C62, C66,
C67-C71
C73,C74 .
C5, C8, * Capacitor, Ceramic, 0.01 uf, +20%, 21733 14
Cls, C32, 50 V '
C42, C52,
C53, C58,
C59-Cél,
C72, C78,
C80 | | . _
Ce,C7 - Capacitor, Ceramic, 0.047 pf, 21759 2

o 420%, 50 V |

C36, CH0,  Capacitor, Ceramic, 0.001 uf, 21756 3
cs7 +20%, 50 V
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Table 6-11. 2nd LO/BFO Synthesizer Circuit Card Assembly (A8)
Replacement Parts List (Cont.)

Fesl rer. COMPONENT DESCRIPTION RACAL Ty
I no. DESIC. 1234567 , PART NO. ‘ ot
C20 - « Capacitor, Mica, 12 pf, +5%, 22002 1
| 500 V |

C25 - « Capacitor, Tantalum 3.3 ,uf 10% 25066 1
15v

C26,C51 - Capacitor, Polycarbonate, 0.1 ,uf 26871 ' 2
20%, 100 V : ‘

C28, Cé4 - « Capacitor, Mica, 150 pf, +2%, 22101 2

, 500V, CMO5F151GO3’ »

C29, C31, « + Capacitor, Mica, 39 pf, +2%, 22100 4

C83, C86 500 V, CMO5E390G03 |

C33,C4l - « Capacitor, Mica, 68 pf, +2%, 22100 4
500 V, CMO5F680G03

C38, C88 - « Capacitor, Mica, 5 pf +1/2 pf, 1 22175 2
500V

C50 - + Capacitor, Polycarbonate, 26874 1

 0.47 pf, 20%, 100 V

C55 - - « Capacitor, Mica, 56 pf, +3%, 22017 1
500 v, CMO5E5603J03

C63, C65 - + Capacitor, Mica, 820 pf, 5%, 22047 2
500 V, CMO6E821303 |

c75 + + Capacitor, Ceramic, 1.0, +2%, 21748 1

- 50v

C76 ' - + Capacitor, Mica, 82 pf, 2%, 22108 : 1
500 Vv, CMO5E820G03

Cc77 - « Capacitor, Mica, 330 pf, 2%, 22117 1

, 500 V, CMOSE331GO03 .

C34, C85 - » Not Used

CRI - + Diode, IN4001 35525

CR2,CR3, | -:Diode, IN916 | 35514 3

CR5

CR4 .. Diode, KV634 (MV1634) 29013 1
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Table 6-11. 2nd LO/BFO Synthesizer Circuit Card Assembly (A8)
Replacement Parts List (Cont.)

FIG.&

RACAL

CR6, CR7 * Diode, KV650 (MV1650) 29_006 2

J1-J4, + Connector, SMB, Push-on 60044

J5 - - Connector, 26-Pin, Rt. Angle, 61228
Control/Power ' | '

16,38-39 -NotUsed

Ll * Inductor, RF, 100uH, 10%, 43033 1
M890538-12 |

L2 - + Inductor, RF, 1 uH, 10% 43024 1

- M818130-8

L3, L5 * * Inductor, RF, 33/uH, 10% 43031 2

L4 * * Inductor, Variable 08525 1

L6 * Inductor, RF, 220/UH, 10%, 43027 1
M890538-20 :

L7,L8 * » Inductor, RF, 5.6 uH, 10%, 43034 1
M814046-1

L9, L10 * Inductor, Variable 08522

Q1-Qs, * Transistor, NPN, 2N2369 32255

Ql10,Qll, '

Q20

Q7, Q9, * Transistor, NPN, Audio, 2N3904 32036 4

Ql5,Q17 |

Q8, Ql6 * Transistor, PNP, Audio, 2N4126 31508

Q18, Q19 . Transistor,’ FET, RF, 2N4416A 32524

Q22 * Transistor, NPN, Power, 2N4921 32039 1

Q12,Ql3, - Not Used '

Qla, Q21

R1, R15, * Not Used

R16,R17,

R30, R31,

R71, R79,

R80-R82,

R70

6-59




Table 6—-1 1. 2nd LO/BFO Synthesizer Circuit Card Assembly (A8)
_Replacement Parts List SCont )

e REF. COMPONENT_DESCRIPTION RACAL oty
NG, DESIG. 1234567 PART NO. .
R2 - Resistor, Film, 1 ohm, 5%, 1/4 W 12153 |
R3 - Resistor, Film, 3.9 K, 2%, 1/4 W 12161-392 1
R4 . « Resistor, Film, 6.8 K, 2%, 1/4 W 12161-682 1
R5, R39, . Resistor, Film, 2.2K, 2%, 1/4 W 12161-22 4
R60, R64 | Lo |
R6, R33, + Resistor, Film, 630 ohm, 2%, 12161-681 7
R34, R38, /4 W
R59, R63,
R67, |
R7, R24, - « Resistor, Film, 4.7 K, 2%, 1/4 W 12161-472 4
R25, R72 ’
R&, R1i4  Resistor, Film, 47 ohms, 2%, 12161-470 5
R32, R83, /6 W ~
R56 _
R9 . « Resistor, Film, 33 ohms, 2%, 12161-330 1
/e w '

R10, R13, . Resistor, Film, 1.0 K 2%, 1/4 W 12161-102 14
R23, R41, |
R43-R45,
R48, R49,
R54, R57,
R58, R74,
R84
R1l, R27, * Resistor, Film, 330 ohms, 2%, 12161-331 3
R69 /4 W
R12, R26, + « Resistor, Film, 10 ohms, 2%, 12161-100 2
R18, R20, - Resistor, Film, 3.3 K, 2%, 1/4 W 12161-332 4
R37, R62 ’
R19, R21, . Resistor, Film, 1.8 K, 2%, 1/4 W 12161-182 3
R75
R22, R35, * Resistor, Film, 820 ohms, 2%, 12161-821 4
R76, R77 1/4 W
R28, R29, - Resistor, Film, 10 K, 2%, 1/4 W 12161-103. 7
R36, R47,
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Table 6-11. 2nd LO/BFO Synthesizer Circuit Card Assembly (A8)

Replacement Parts Llst (Cont.)

FIG.&

NOE . | SouRposcRemon A, [ o

R61, R73, -+ (Cont.)

R78

R40, R42, * Resistor, Film, 470 ohms, 2%, 12161-471 5

R50, R4l, /4w

R55

R46 . Res1stor, Film, 56 ohms, 296 12161-560 1

1/4wW

R52 . Res1stor, Film, 220 ohms, 2%, ‘ 12161-221 1
/4 W

R53 * Resistor, Film, 100 ohms, 2%, 12161-101 1
1/4 W

R65 * Resistor, Film, 18 K, 2%, 1/2 W 12161-183 1

R66, R63 + » Resistor, Film, 560 K, 2%, 1/4 W 12161-564 2

Ul + Integrated Circuit, uA723PC, 36728 1
Voltage Regulator

U2 + + Integrated Circuit, 74LS00, Quad, 36632 !
2 1/P, NAND

us, uz * Integrated Circuit, 74LS74, Dual 36636 2
'D' Flip Flop

U4, U5 + « Integrated Circuit, 74LS151, Data 36743 2
Selector ' ’ |

ué * Integrated Circuit, 74LS590, 36637 1
Decade Counter

us, U9,  Integrated Circuit, 7415390, Dual 36744 3

uU20 Decade Counter |

ul0 - Integrated Circuit, 36884 1
MS38510/30102BCA

Ull » » Integrated Circuit, DM74LSQ0, 36809 |
National Only

Ul2 - » Integrated Circuit, 741502, Quad, 36660 1
2-NOR

Ul3 * Integrated Circuit, 74LS08, Quad, 36734 1

2-AND
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Table 6-11. 2nd LO/BFO Synthesizer Circuit Card Assembly (A3)

Replacement Parts List (Cont.)

il REF. COMPONENT DESCRIPTION | RACAL QTY
NO. DESIG. l. 234567 PART NO. | .
U14-U18 . - Integrated Circuit, 74L5160, 36702 5
Synchronous, 4-Bit, Counter
ul3 + + Integrated Circuit, 74L508, Quad, 36734 1
2-AND' ' | |
Ul4-Ul8 -+ Integrated Circuit, 74LS160, 36702 5
' Synchronous, 4-Bit, Counter
ul19 . « Integrated Circuit, 11C90--10/11 36745 : 1
Prescaler |
U2l » « Not Used
u22 + « Integrated Circuit, 10115, ECL, ‘ 36305 1
Line Receiver
Y1  ..Oscillator, TCXO 08289 1
Y2 - » Oscillator, Crystal, 20 MHz : 37039 1
(CR780) -
« » Tubing, PTFE #24* 59538 1
.+ Wire, #24* | 58007 .
+ » Transistor Pad (Ref. Q1-Q6, 70752 11
Ql10, Ql1, Q18, Q19, Q20)*
« « Insulator, Mica, Round, ’ 70793 1
LD. .130, O.D. .50%
+ « Thermal Compound, Type 128 or Eq.* 91012 1
+ * Washer, Flat, #4* 75022 2
- » Washer, Split Lock, #4* _ 75002 1
« « Screw, Pan Head, #4-40x15/16" Lg.* 76013 1
* * Nut, Hex, #4% , 75203 1
‘. Ceramic Beads* : ‘ 70854 6
*+ « Terminal* ‘ 70028 16

*NOTE: These components are not shown on illustration.
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Table 6-12. Front Panel Assembly (A9)
Replacement Parts List

He] REF. COMPONENT DESCRIPTION RACAL
Ne |  DESIG. 1234567 | PART NO. | QTY.
A9 Front Panel Assembly. ‘ 4100102-501 |
(Interconnecting Wiring Dia-
gram 09024) ,
Al - Switch/Display Circuit Card A08950-4 1
Assembly (Schematic No. 4200010)
A2 + Receiver Control Circuit Card A08952 1
Assembly (Schematic No. 08953)
A3 » LCD/LED Circuit Card Assembly A09481-2 1
(Schematic No. 09482)
J4 - Connector, Phone Jack, JJ-034 61502 1
R1 - Resistor, Variable, 50 K, [F 08552 1
Gain ' :
R2 « Resistor, Variable, 25 K, AF Gain 1 08551 1
Sl - Switch, Toggle, Min. DPDT (p/o W20) 52424 1
C-M-IMT 223 |
w20 - Cable, AC Line Switching 08570 l
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Table 6-13. Switch/Display Circuit Card Assembly (A9A1)
' Replacement Parts List

I‘Qgg’)‘( REF. COMPONENT DESCRIPTION ~ RACAL Ty
- DESIG. 1234567 ~ PART NO. QTY.
A9AlL Switch/'Display Circuit Card Assembly A08950-4 1
(Schematic No. 4200010) N
* Printed Circuit Card Wiring E08841 1
Assembly" : .
cl1-c9, ~+ » Capacitor, Ceramic, 0.01 A, - 21733 ] 13
Cl1-Cl4 +20%, Erie Redcap |
8121-050-651-103M
cio » « Capacitor, Ceramic, 0.1, +20% | 21732 1
Erie Redcap 8131-050-651-104M _
DSI -+ Display, LED, Red, Tl 41030 1
‘ Hewlett Packard, HLMP-1300 . | ,
DS2 | .« Display, LED, Yellow, TL 41031 1
Hewlett Packard HLMP-1400 |
DS3 - + Display, LED, Green, T1 41032 1
Hewlett Packard HLMP-1500 .
32, 33 - « Connector, Bergstik, 20-Pin 61304 - 2
18 © «+ Connector, 4-Contact, Rt. Angle 08573 1
» Bergstik _
Rl .« Resistor, Film, 15K, +2%, 1/4 W | 12161-153 1
R2-R4 - « Resistor, Film, 330 ohm, +2%, 12161-331 1
1/4 W |
RS, R6 -  Resistor, Variable 25 K ’ | 08473 1 2
S1-S36 « » Switch, Pushbutton, Module, 52419 36
; Microswitch 1001SD4A3A : ,
Ul _++ LCD, Frequency/Channel; SR-410 ‘ . 08725 -
: : Crystaloid v
u2 -+ + LCD, Display, Multi-Descriptive 08526 » L
U3-U9, . + Integrated Circuit, 4056 | 36752 15
ul3-ulz, | |
U25-U27 o | | |
U10-U12, + + Integrated Circuit, 4054 | 36750 10
Ul18-U24 | !
U28, U29, .+ Integrated Circuit, 4051 | 36687 5
U33-U35
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Table 6-13. Switch/Display Circuit Card Assembly (A9A 1)

Replacement Parts List (Cont.)

(SHORT)

|FiG.& REF. RACAL |
IN NDcfx DESIG. [23usey DoooRIPTION PARTNO. | QTY.
U30 * Integrated Circuit, 4047 36786 1
U3l * » Integrated Circuit, 4514 36751 1.
u3z * Integrated Cjrcuit, 4028 36575 1
* Socket, SIP, 14-Contact 61298 L
» Socket, SIP, 12-Contact 61297 6
* Socket, SIP, 11-Contact 61296 1
.| s - Key-Switch, Pushbutton, Mkg. (1) 08671-1 |
\‘ S18 « Key-Switch, Pushbutton, Mkg. (2) 08671-2 1
S17 - « Key-Switch, Pushbutton, Mkg. (3) 08671-3 1
Si1 » + Key-Switch, Pushbutton, Mkg. (4) 08671-4 |
S10 * Key-Switch, Pushbutton, Mkg. (5) 08671-5 1
S9 + Key-Switch, Pushbutton, Mkg. (6) 08671-6 1
S3 + + Key-Switch, Pushbutton, Mkg. (7) 08671-7 |
-S1 + + Key-Switch, Pushbutton, Mkg. (9) 08671-9 |
S2 + + Key-Switch, Pushbutton, Mkg. (8) 08761-8 1
S26 + Key-Switch, Pushbutton, Mkg. (0) 08671-10 1
S25 « Key-Switch, Pushbutton, Mkg. - 08671-34 1
(LOCAL RMTE)
S27 * Key-Switch, Pushbutton, Mkg. 08671-35 . 1
(ENTER) -
S20 * Key-Switch, Pushbutton, Mkg. 08671-36 1
(BFO VAR) '
S$32 * Key-Switch, Pushbutton, Mkg. 08671-45 1
(STORE) .
S4 * Key-Switch, Pushbutton, Mkg. 08671-55 1
(TUNE RATE) ‘ :
Sié6 - Key-Switch, Pushbutton, Mkg. 08671-57 1
(ISB U/L) _
S8 * Key-Switch, Pushbutton, Mkg. (AM) 08671-58 1
s7 - Key-Switch, Pushbutton, Mkg. (CW) 08671-59 1
S6 - Key-Switch, Pushbutton, Mkg. (USB) 08671-60 1
S5 * Key-Switch, Pushbutton, Mkg. (LSB) 08671-61 1
S21 * Key-Switch, Pushbutton, Mkg. 08671-68 1
(LONG) ,
S22 + Key-Switch, Pushbutton, \Akg (MED) 08671-74
S23 + Key-Switch, Pushbutton, Mkg. . 08671-67
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Table 6—13. Switch/Display Circuit Card Assembly (A9A1)

Replacement Parts List (Cont.)

FIG&1 REF. ' COMPONENT DESCRIPTION RACAL QTY
NO. DESIG. 1234567 PART NO. :
S24 + Key-Switch, Pushbutton, Mkg. (MAN) 08671-73 1
S12 + Key-Switch, Pushbutton, Mkg. 08671-80 1
(LOCK/2ND) .
S34 + Key-Switch, Pushbutton, Mkg. 08671-79 1
(SWEEP)
S33 - « Key-Switch, Pushbutton, Vlkg. 08671-78 1
(THLD) |
S36 + » Key-Switch, Pushbutton’, Mkg. (BW) 08671-29 1
S13 * Key-Switch, Pushbutton, Mkg. 08671-82 1
(DIG RF) , o ’
S28 + « Key-Switch, Pushbutton, Mkg. 08671-83 1
(BFCNT/SCCLR) |
S29 + Key-Switch, Pushbutton, Mkg. 08671-81 1
(CONT/STOP) ,
S30 * Key-Switch, Pushbutton, Mkg. 08671-21 1
(LOAD)
S1l4 + « Key-Switch, Pushbutton, Mkg. 08671-70 1
(METER RF/AF)
S35 - Key-Switch, Pushbutton, Mkg. 08671-52 1
(SCAN) |
S31 - Key-Switch, Pushbutton, Mkg. 08671-69 1
(CHAN)
* Knob, Modified (Encoder)* B08557 1
* * Knob (R1 & R2)* 31042 2
* + Handle* 31796 2
+ * Retainer, Ring* ‘ 75116 . 1
* * Bushing, Spacer (Encoder)* B08196 1
« » Shaft, Encoder, (Ref. 0.25" Dia.)* B08934 1
++ D’ ¢, Encoder (Ref. 3.125" Dia.)* B0O8194 1
* * Nut, 1/2 - 20 Thd. Hex.* 75461 2
* « Washer, Spring, 1/2" I.D.* 75129 2
* Washer, Shim, 1/4" 1.D.* 75100 1

- *NOTE: These components are not shown on illustration.
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Table 6-13. Switch/Display Circuit Card Assembly (A9A1)

Replacement Parts List (Cont.)

HSX| REF. | COMPONENT DESCRIPTION - RACAL oTY.
NO. DESIG. 1234567 : PART NO. :
-+ Washer, Flat, 1/2" LD.* 75131 2
- Washer, Flat, 1/4" LD.* 75106 2
« Washer, Sprint, 1/4n LD.* 75133 1
- Washer, Nylon, 1/2" .D.* 75132 2
(.503 x 1.002 x .032 Thk.)
. Stand-Off, Male/Female* SP03-106 12
#4-40, 0.75" Lg. '
- Stand-Off, Female/Female* SP01-017 12
4-40 0.375" Long
- Screw, Flat Head, #10-32* 76772 4
* Washer, Spring #4* 75112 12
* Washer, 3/8" Int. Tooth* 75074 2
+ Nut 3/8-32* 75433 2
+ « Screw, #4-40 x 5/16" Lg.* 76013 13
* Washer, Flat k4 * 75022 15
+ + Washer, Split Lock #4* 75002 15
 Light Defuser* C09982 1
* * Cable, DC Power to LCD/LED* B09492-2 1
« « Wire, ##24 Black* 55097 1
« » Wire, #24 White* 55096 1
+ + Wire, #24 White/Green* 55108 1
* Wire, #24 Green* 55099 1
- Wire, #24 Yellow* 55100 1
* Wire, #24 Blue* 55101 1
* Wire, #24 White/Blue* 55110 l
* Nut, Hex, 4-40*% 75203 2

*NOTE: These components are not shown on illustration.
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Table 6-1%4. Receiver Control Circuit Card Assembly (A9A2)
- Replacement Parts List

IFl;lIgEé)L( REF. COMPONENT DESCRIPTION o RACAL QTY
NO. DESIG. 123456 7 PART NQ. :
A9A2 Receiver Control Circuit Card A08952 1
| Assembly (Schematic No. 08953) | |
* Printed Circuit Card Wiring . 08916 B 1
| Assembly '

Cl,C2 ‘ . Capacxtor, Ceram1c, 20 pi, +5% 21352 2
Erie 801-000-C0G0-200] :

C3,Cs4 - + Capacitor, Ceramic, 100 pf, +10%, - 21763 -2
Erie 831-000-X 5F0-100K , '

C5 -+ » Capacitor, Ceramic, 0.01 uf, +20%, 21733 ' |
Erie 8121-050-651-103M

C6-C8 « » Capacitor, Ceramic, 0.22uf, +20%, 21742 3

_ Erie 8121-050-651-224M ; ~ '

DS1-DS4 * » LED, Resistor Assembly ' 41018 4
HP HLMP 6620 .

32,133 « « Connector, 20-Contact, Single Row, | 61303 2

| Mod. IV, AMP 87334-8

J4, 37 - » Connector, 26-Contact, 61231 2
(BFO and POWER) |

35 - -+ Connector, 40-Contact, (A4 IF) 61230 1

Jé6 + « Connector, 20-Contact, 61213 : 1
(A7 Synthesizer) _

Ql - » Transistor, 2N2369 32255 1

Q2 -+ Transistor, 2N3906 32037 1

R1, R2 + * Resistor, Film, 33 K, +2%, 1/4 W 12161-333 2

R3, R4 + + Resistor, Film, 1 ohm, +2%, 1/4 W 12161-105 2

R5, R6, * * Resistor, Film, 1 K, +2%, 1/4 W 12161-102 3

R23 - o Lo _

R7, R10, ~ + ¢+ Resistor, Film, 3.9 K, +2%, ; 12161-392 4

R26, R27 /4w

R8, R9 .+ *Resistor, Film, 11 K, +2%, 1/4 W 12161-113 2

RI1l,R12 R Re'sistor,*Film, 100 K, +2%, 1/4 W 12161-104 2

R13, R14, + + Resistor, Film, 22 K, +2%, 1/4 W 12161-223

R17-R2!l ‘ ' - :

R15,R16 . R/esmtor, Film, 180 ohm, +2%, - 12161-181 2
1/4 W ,
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Table 6-14. Receiver Control Circuit Card Assembly (A9A2)

Replacement Parts List (Cont.)

I‘;}gg‘( REF. COMPONENT DESCRIPTION'  ~ . RACAL oTY
NG DESIG. 1234567 - PART NO. -
R22, R25, * Resistor, Film, 10 K, +2%, 12161-103 4
R29, R30 1/4 W |
R24  Resistor, Film, 100 ohm, +2%, 12161-101 1
/6w
R28 * Resistor, Film, 15K, +2%, 12161-153 I
1/4 W '
uUl, U2 » » Integrated Circuit, 4066 36792 2
U3 ~+  Integrated Circuit, 4528 36611 1
us + * Integrated Circuit, LM339 36693 1
us .+ Integrated Circuit, 4516 36583 I
ué + « Integrated Circuit, 4051 36687 1
U7, UL8, - + Integrated Gircuit, 4503 36694 3
u2o0 |
U8, U10 .+ Integrated Circuit, 4013 36588 2
u9, ulz, + » Integrated Circuit, Resistor, 19321-103 3
ul9 Network, 8 Pin, SIP, 10 K
uUll,ulz, « » Integrated Circuit, 40107 36795 4
u2l, U22 ' ' |
ul13 :+ Integrated Circuit, 4508 36310 1
ula + « Integrated Circuit, 4514 36751 |
uls, yle « « Integrated Circuit, 0PB706A 36754 2
u23, U25 . « Integrated Circuit, 4069 36685 2
uz24 -+« Integrated Circuit, 4025 36649 1
U26 + * Integrated Circuit, 4081 36677 1
U27-U30 + + Integrated Circuit, 4099 36808 4
wl. + « Cable Assembly 08536 1
70752 1

+ + Transistor Pad (Ref. QL)*

*NOTE: These components are not shown on illustration.
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Table 6-15. LCD/LED Circuit Card Assembly (A9A3)
Replacement Parts List

I‘;}gg‘)‘( REF. COMPONENT DESCRIPTION RACAL oY,
No. | DESIG. 1234567 ‘ PART NO. .
A9A3 LCD/LED Circuit Card Assembly 09481-2 1
(Schematic No. 09482) |
* Printed Circuit Card Wiring D09854 1
Assembly '
DS1-DS36 -+ LED Display 09806 36
El, E2 + + Terminal . R 70028
Rl, R3 * * Resistor, Fixed Comp. 62 ohm, 10934
5%, 1/2 W | |
R2, R4, - + Resistor, Fixed, Comp., 180 ohm, 10945 6
R5-R$ 5%, 1/2W
Wl + » Cable Assembly 09492-1 1
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Figure 6-19. Power Supply Assembly, Al0Q, Rear View
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Figure 6-20. Power Supply Assembly, Al0, Front View
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Table 6-16. Power Supply Module Assembly (A10)

Replacement Parts List

FIG.&

NS o | Sounpmosscrern S, | o
Al0 Power Supply Assembly 08389 |
AL0A2 - +20 V Reg. Circuit Card Assembly 08593 1
Cl * Capacitor, Electrolytic, 12500 uf, 24063 1
, 25V, -10 +75% »
C2, C3, + Capacitor, Tantalum, 1 uf, 35V, 25068 5
C5, Cs, +20% '
cs |
C4, C7 *+ Capacitor, Electrolytic, 5200 ME, 24070 2
40 V, -10 +75%

C9 + Capacitor, Tantalum, 6.8 uif, 35 V, 25069 1
+20%

Cl0 + Capacitor, Electrolytic, 1200 uf, 24071 1
50V, -10 +75%

Clt - Capacitor, Ceramic, 0.22uf, 50 V, 21742 1
+20%

CRI - Diode, Rectifier 35561 I

CR2-CR3 * Diode, Rectifier _ 35560 1

Fl * Fuse, 1 amp., Slo-Blo, 125V 40012 1

Jl - Connector, Power Input, Filter and 61236 1
Fuse ’

J2 + Connector, AC, Switched Power 61166 1

J3 * Power Supply Connector A<sembly 08516-1 1

R1 - Resistor, Metal Film, 33 ohms, +2%, 12161-330 l
7

Tl + Transformer, Power 08517 1

Ul - Integrated Circuit, Regulator, 36627 1

| +5V, 5 amp. _ .

Uz + Integrated Circuit, Regulétor, 36755 1

- ~+15V, 1 amp. . |
U3 + Integrated Circuit, Regulator, 36756 1

-15Vv, 1 amp.
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Table 6-16. Power Supply Module Assembly (A10)

Replacement Parts List (Cont.)

Wiring Harness No. 2 Assembly

08515

FIG}-E")‘( REF. COMPONENT DESCRIPTION - RACAL TV
INNDO DESIG. 1234567 PART NO. QTY.
Fuse, 1/2 amp., Slo-Bl0, 250 V, 3 AG 40028 1
Fuseholder, Clip, Type, Spare for 220V 40503 1
Wiring Harness No. | A-sembly 08513 1
1
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A08593

Figure 6-22. 20 Volt Regulator Assembly (A10A2)
Component Location Diagram (08593)
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Table 6-17. 20 Volt Regulator Assembly (A10A2)

Replacement Parts List
IF;II[G)E%( REF. COMPONENT DESCRIPTION RACAL. QT\?
NO. DESIG. 1234 5» 67 PART NO. y
Al0A2 20 Volt Regulator Circuit Card Assembly 08593 l
Cl » Capacitor, Ceramic, 0.01 uf, 50 V, 21733 1
+20% v
C2,C4 + Capacitor, Tantalum, 6.8 uf, 35V, 25060-685 2
+20% |
C3 - Capacitor, Tantalum, ! uf, 50 V, +20% 25078-105 1
Ql * Transistor, Voltage Regulator - 32519 L
Rl * Resistor, Film, 4.7 K, +2%, 1/4 W 12161-472 l
R2 » Resistor, Film, 47 K, +2%, 1/4 W 12161-473 1
Ul * Integrated Circuit, +20 V DC 36319 l
Regulator
- -« Printed Circuit Card 08592 1

6-85




SECTION VII
SCHEMATIC DIAGRAMS

7.1 INTRODUCTION

Section VII contains circuit diagrams and mterconnecnon diagrams applicable to
the RA6793A HF Receiver. A listing of all diagrams, showing Figure number and Page
number for each, is shown below for quick reference to any d1agram

Figure No. Title ~ Page
7-1 Schematic Diagram (09933), RF Low Pass Filter (AlAl) ......... 7-3
7-2 Schematic Diagram (09018), Ist Mixer (A2) teveuieiiinnnnnnenns 7-5
7-3 Schematic Diagram (08162), 2nd Mixer (A3)...veeueenn.n. eaeens 7-7
7-4 - Schematic Diagram (09664), Main IF/AF Converter (A4)
T 7-9
7-4 Schematic Diagram (09664), Main IF/AF Converter (A4)
. (Sheet 2) iiiieireneeenneeeeeenesensensessonnannnes ereeene . 7-11
7-5 Schematic Diagram (08483), ISB, (A5) (Optional) _
(Sheet 1) eiuniiie ittt tiiiiieeeesnnenecraasennssnnoanns 7-13
- 7-5 Schematic Diagram (08483), ISB, (A5) (Optional)
(Sheet 2) . iuneuinnniiiiiiiiiieeiitiietinrenteecacacanonas 7-15
7-6 Schematic Diagram (09850), Asynchronous Interface (A6A1l)
(RS-232C Remote Control INterface) vueeeevenerereeennneenns 7-17
7-6A Schematic Diagram (07974), Z80 GPI Interface (A6A1) '
(IEEE-488C Remote Control Interface) «iveeeeeeerenenennenns 7-19
7-7 Schematic Diagram (4200018), Microcomputer (A6A2) (Sheet 1) .. 7-21
7-7 " Schematic Diagram (4200018), Microcomputer (A6A2) (Sheet 2) .. 7-23
7-8 Schematic Diagram (09256), First LO Synthesizer (A7)
(Sheet 1) .uueetneiinieesneeeneneeaseneeeeeesnnnnnnnnnnnas . 7-25
7-8 Schematic Diagram (09256), First LO Synthesizer (A7)
(Sheet 2) . uueeeeeeniineneesenneenonseeseanannnnnnnananaens - 7-27
7-9 Schematic Diagram (09633), Second LO/BFO Synthesizer (A8) =~ =
(Sheet 1) eeeitenriererenneeesoeseeaeensncensacannncnnnnnns 7-29
7-9 Schematic Diagram (09633), Second LO/BFO Synthesizer (A8)
(Sheet 2)uuurereeeeeneninneeancneeeeereacenanannnnnssnns 7-31
7-9 - Schematic Diagram (09633), Second LO/BFO Synthesizer (A8)
(Sheet 3)ueutuniiieeiiiieeioneeeneneeannnnnnnnnneencannnns 7-33
7-10 Inteconnection Wiring Diagram (09024), Front Panel ‘
ASSEMDBLY (A9) tiiiirerenieneeneenaensesioonsasnesnesnnoans 7-35
7-11 Schematic Diagram (4200010), Switch/Display Board (A9A1)
‘ (Sheet 1) eeeiniiieiiiieieeneeeeresonnnannnnnnneaennnnens 7-37
7-11 Schematic Diagram (4200010), Switch/Display Board (A9A1)

_ T YT ) 7-39
7-12 Schematic Diagram (08953), Receiver Control (A9A2) vviivnnnn. - 7-41
7-13 Schematic Diagram (09482), LCD/LED Display Board (A9A3)..... 7-43
7-14 Schematic Diagram (08512), Power Supply (A10) sevevevennnnnn 7-45
7-15 Interconnection Wiring Diagram (5200002), Main Chassis

ASSEMDDlY v vttt ittt ittt ittt aeaas 7-47

7-1/(7-2 blank) -



._.__.._—__..________—._—___._._____————-_—___.._—._____-.._._____—-._____..__.__.____

RACAL PROPRIETARY

| |
| . r“rz-"; 13”1‘ | {'“CZ‘ |
| la el ~ la 5 el PN 6 s -
3 e I TV e - T - aran |
| o 1 o I I ! |
| L - - — Lo —— L_ — L - l
F1 ,
wi | El 172 A cz . ca c6 ca E4 ’ w2
RF |N>q i O—e P ‘ &g | b——t—ee¢— — € & ‘Q{Q = RF OUT
2l SlpF 43pF :
£2 ' crt \/, 2 CR3 es | '
O E3 . INSIE IN9I6
- cs c7 co
< p— : Ja— -
[l T nopF 120pF 82pF ' ea |
@ | crR2 A S CR4
ING729A IN4729A l
| o & —¢ — —&- & =
e |
/77 |
vl- | |
UM
Figure 7-1.  Schematic Diégram (09033),

RF Low Pass Filter (A1Al)

'7-3/(7—4)



N s

RACAL PROPRIETARY

O,

S WIDEEAND
RF IN IF DUTPUT
— e ___ e
wi UR] i
P
e I
0! L20 a2l
15
i . e S e
% s i carl tese Lo Lo |
. ot RI6 [yt 01 T
20 I 220 I I RI7 I [
( ci7 c3o J - ) = - 0K = ;
0.l bl AAN ‘
{ ' = |
= B
i .Q0i IFOUT
§ [ > . 4D.A55MHL
f FLZ_'— I_CQ.’) L.Cas !
1 o T !
i c3z | 7 I T Jz )
i 43 40455 = == s (e 1
N - = oy - AGC INA
| NH:—-EPF: i ¢
AS
| 5 | BIAS
H IN ] Eiz ! ] ) . |
—_— El4 c48 i U3Io L2 |
T e Ry D0 |
— S YT ¢ AAN-
B : ' Lcas Loso .I_csl _[_csz
= J.__4 I-°°‘ _T_ e I,ox 1°
e e ! = = =
: ™ 787 6ia 1 = DLz2 = -
’ - ui | H T |
IST MIXER I | ‘
= 2 ‘ l L|9: RN RZI :
7 Jf o N0 en | ] I 2z ;
L = . NOTES!
. 1. RESISTOR VALUES ARE IN OHMS AW .
a3 . K»1,000 M=1,000,000 i
2N5160 P> 2. CAPACITOR VALLIES ONE OR GREATER ARE .
I IN PICOFARADS , LESS THAN OKE ARE IN i
: MICROFARADS. o !
i = 3. INDUCTOR VALUES ONE OR GREATER ARE |
* : IN MICROHENRIES, LESS THAN ONE ARE IN ,
MILLIKENRIES. i
'LM\LE'B' 4. ON -|,C47 VALUE TO BE 51.LI% IS (’SED FOR FLZ2{50n OUTPUT 2). ‘E
ON -2,C47 VALUE TO BE 27.LI8 AL{2 IS USED FOR FL2 (100n QUTPUT Z)
5.« INDICATES .NOT USED ON -2 OPVION
6.LINK | FITTED FOR -2 OPTION.

o
—4%

"

=I5V GND

ET—-—

2 o R SR Figure 7-2.  Schematic Diagram (09018),
‘ ‘ ' ' Ist Mixer (A2)

7-5/(7-6)



i

Wi E
RS B SR
(FROM A2) :

!
i
I
|
|
N
I
|
|
| .
|
|
(.
|
I
|
I
l
|
I
[ -

ANDPASS FILTER,MIXER

ND SECGND IF AMPLIFIER

CARRIER

5 L
[
[

a8y £
BERES
J L3
R26

500

AGC
INPUT
(FROM A4)

—_——

Vv

40 MHz
INPUT
(FROM A8) .

SIGNAL

QUTPUT J

b4
<
u3 <
MCl1426P }

Figure 7-3.

RACAL PROPRIETARY

Schematic Diagram (08162),
2nd Mixer (A3) ‘

7-7/(7-8)



RO [ T—

A

RACAL PROPRIETARY

+ 13y 1SE IF QUY
75
A o
\ HiY
________.__.__.___._.__.I_.M__._____.__._.__ — , _
tees - 15via) —— e e —— e — e — — — — — —— —— — e o —
] 1 ofaitis 47 20 .l —] | 1 r —i | Iswerens 1 [ i Tins EUSLAPIER AN Fw ETECTLR
2L e ACT_COMTRCLIET M AVSLIfLER _ ) SCLECTED - P oy
. . 15F i o cre I - f 1F OUTSUT ANFUIFIER . 43y I ’:‘J: “”:E;_Cl;;;‘; Y%’* + |
l : ki LI o - > 22 I ' ’ | [ DETCCTCR ON CTHER i
1y : Riou
: “Th _L _L e cny W : | ! | ptag | ] 1 |
[ cr RS, IN9:6 ssg | . [ +EVIE ' .
| * ] Lx1 NCTE 8. a5 | | ]
i x cz! A { R ’ | | S :
: : R o . T ¢
= = - a7 < i’c:s I .
| : : ) >+ 18via) | < l‘c;s T2 . _Lcnj‘( B or RT2 130F I "u TRz
’ ’ > I wevar T ko8 I | 208 Ix [
i n“l): - I ) %’N‘:‘B?‘ = < l of < 0~ I
R2 cia . i R23 [ = l NtoE: INSUED ‘
| L2 ! crs ' t . ¥ e TP N :,.J_ o6 | & pee o |
. ox | ' _L e . Ty mI83 0 XDy ¢ e RS0 * Sanzoes | | f““;ﬁ';“ ~ ____“'__';:f__ l -
l o @ ro ¥R PRI ! R24 1 1500 [ 47K : . R4 " a7 -
: T——'L—-—I i K c22 css l fox 2 ! ! Py | ] 4
: : L. B Rt ’ ! | - ‘ | !
I : : g = Rr28 HE \ad "G n1s | '
o svin) I Lece L wr $REZ 4G | " < [res |
] ) i = | 4 ] 16K 13 ] xare I
. RIE | | I i
R3 - s Lo i = .
| ~ [T T crio ass I 2w i e L - L2 o -
& x I ) U Pt < = T
T er ¢ Wy CRD " TINSIE K | . . e L
o ¢ : Lo rit Yiee R3I9- WITH OSev AT ANTENNA INPUT (250uy AT A4 50K ] i
| . : [ 23 | INPUT? AND AGC OFF  AGJUST FOR 32Cmv rms AT TP.7 RS X !
1 " J RGZ~ WITH 3Zu AT ANTENNA INPUT AND AGCOK &LJUST o
[ = : = | FOR 85 VOLTS DC AT TP 9 : Leas 46 ! | ;
. N 680 | .
[—)u:v(&f , B
| : ; : we b | :
o e L]
' FLa } - ~
1 ] ! ‘ Uew — et | |
. » Ri12 ziuSle
! i | 2 % ——— S |

¥ AGC

Uit ON FOR PEAK SIGNAL AGC SELECT ' ASC IRTEGHZTCR UMe WITH DNVE
T WANLAL Ghit O :

S Ulie On SELECTS LOCAL CONTPIL OF W GAW
YIA T AND Likg SAMPLE DAC VOLTL3E PROVIDING

\J_ REMOTE F GEN CONTROL.

e | Utzr OM SELECTS MARUAL GAIN CONTROL
U2y CFF SILESTE M SCTTING OF ASC

L caex CRIT Y I THRESHOLD WHEN IF GAIN CONTROL ENAALED,

Yy —~ FUt AGT WHEN NOT,
¢ |\ ’ cs2
+

U2 OFF FOR PLAN S)GRAL AGE
U2 ON DIFING AGL DUNE

- . :-E.l
. r—-‘,u:\'m

Rz

o

. as TTinois
¥ CRY

Ri3 IN9I6

[ e e —

+15v | BGC DEIiCioR-

t
IFIERS GHERATE INDEREN-

ue
w25 TRANS!ISTOR ARAAY
47 CASL

ShNA 1F
TPU AND

150F 2.2x  fiok
[ | ces I R 3

' - 0 !

)

!
{
|
|
l ‘tl.cs? R34 R40
|
|

»
2

i——-)«\ 15v{A}
R2
©x

CR:3
I
1

1

} ; —37
= DYoo | 155 ;
. n . ff;-'
ha €80

x

:
YN 6

CFE
re ¥ie

|
!
|
» I L*ﬁ3 HREE "
T & i 268 N JAutN T i
T A L3 ‘ )wo‘ | I__..__.‘_.____ ] cs,]_ Res -
c3 e A | . 1 REen 18K e
1 | _— : |
|
|
|

1K L.C26
B

+1mvial
l s K32
. KK Cria

T._..___.'__

I
l
l
f
!
]
|
|
|
!
I
f
!
|
|
e : I
can I
!
I
!
|
!
I
|
I
|
!
I
]
|
|
|
I
|
|
|
I

J
|
|
|
|
|
|
|
|
|
[
b
(-
|
]
|
}
|
|
|
|
|
|
|

|
|
1
|
[
|
I,
l
i
|
1
|
l ) +15vIC)
| ,
!
I
[
|
l
I
|
I
I
1

MIVIC)  Ace M2 circut :
£7 4 Q2 OFF SELECTS MANG R o i
F.7 1 Wi 2% '
! v PliRsie 27K £ :
FEA . $024 cris :
l Rt IN9I6 NoE ;
l W Leor i L] ces $R9s :
- T+ 16K ] I I o 2% H
1- caz It +15viCE i
l ,..__.________-______.._.___._.'__.______.__-___l LELIN €.80F R4S | - - !
—_— ar. 2 | 330K e DECAY TIME SELECT OIV_AGC LINE S (3 :
HELITY o] 1| 2) <l e 7fa 1 2N5069 '] ON SELECTS SHORT B9t [ :
2 e ¥ ) l’E:o,,. SELECTS MEDIUW DAC_OUTPUT LINE 22K e i
53 R L 1 /b BcTh oFF seLEcTs wonc] | | =
' ——— = — T |1 .
Ci v . = — _l | 7 } N
RI34 1L acss ' ® 37100k 7 -l-m: !
c I e ' ’ . © e 22x 2 |
. hsw® N YSS 0 e o 2n30e9 _I_ !
[ 9fc o2 = AGC. DUMP LINE * !
B i u9A : :
e "s  |eci3 X . . i .
e ; .
K o e 7,14 L SRR A N R
= . +.5008) P ssvic - - R4z . - i —_—— —_ — - '
+15vIC) +18vIC] : .
t Ll ol of ) Dlote e | ..l o] o o +rvics '
Q4 G Gy 32 G, . QAL3CIQ _I . Ga 3r¢2 G2 O
12 1€ [E4 16 ke 1) 55 e A

P +15v(C) abé2

vss cxf2 vss e . : lee exl . alvss
I 132 0 54 03 02 01 4030201 . . T4 03 02 O
TN T 7 - - 4 o T e

L ‘ - SEE "B"

4110
+18vic) :
4f &} 1Y H
4 1t o !
i} vl H
48 v———Y acice
L e :
= R RER i
|
i
vz TRy i-T ERSRCN T2 T23] [=Erfeste T:<]
= T o
- £:88 ffgs s e y gk 28 .
J F GAN ) !

Figure 7-4.  Schematic Diagram (09664),
- Main IF/AF Converter (A4)
(Sheet 1)

7-9/(7-10)



RACAL PROPRIETARY

4V
. LOUDSEEarLR /PRI e ENGr (INE  ZWTLIES
cina L3 R.3%
H [} N
H R b
. Lagd

e S

Y CETECTTR ANT SYNTHROMNIUS LI:‘EFTECTOR

[ e |
I - : ! £YICICR | ALz 7
woEet . . scx Cw, . feyreren YIMC 10w BASC P TES
AT T Attt SN B e v cx , o i~ N ”
I INTC CAPR.LR PORT ON AM : | ' I | !/ 2 h 2 ]
6buf i4cC mMA!
____‘ ) l . ’ J I sy " .. . | P Y B e | | ’Lmzh cuteuT
1 : I g | i
b l i
| B | | ) 3} et
. |
! Lem i ' ! = .
Rl —+
l T | | |
RIO8 = ]
(B (323 . | | | l |
NN e K Ly I L g I
A | LR Uz l 6o I I l | & p.g":g’
! RirC Carit R MC 1496 L _: 4 \
' ] 4r0 . . o | - | | |
cre B s — AN e | . I | | { i T
l I T [} B 3 i A B CCDeTA  STH| - | )
| Rit3 l l | T 7 | 12 oIV AGC
I ! RICS RN 12 e 9§ usy I | ISE v AGE
. c ANz [B13 1 3x] . gl | | | Gro
| 334 | - T T T ] | t
. |
f ] Lo I . ! ; :
| | | ]
| 1 | b
- +15VIC) TR PO IURR I SR 8 | ; ;
— +I5VE) ul_rof 2 1 1
Loeloo 33 % okt i
o 4042 i !
oy oz o
= BEE ‘|

! | ge_we 1
l e | ;&' ‘ N6 i T —= 21y 19 I 1082
1 13 t’/uzz' .Lc-:: e =l | [ 1oes
I &~ S Ril8 I“ - l I roox u24b I Z ;gfi-
wox | vk T + & ' ] cer
| L | e > ]
= = o N
| S | |= I F GRINwe———T ]  F GaN
po— 1 ki H
- 1 }— .
P12z u24c o
4 415V 1} 15 .
—_— o e — — o 00K f e I [ i
— DIGITLL T< ANALOGUE CCNVERTE 1 4, ‘“: ! N I -13y a——g—{ T} -isv ;
RIS Rzt 1 I N +sv --———-—i -5y ;
3% L= [T R
1 2 i
—_— VRET : . i
V0 uz ‘={9" . ’ ’ !
I AC7524 By ) - . e i i i
— S
_— < hd DAC PRCVIDES ;

Wi
[HEREEEREER 3

u!

COMERRISCN VOLTAGE
*  FOR METERING AND
REMG™E WANUAL BAIN

[
i
|
I
L] __'__9°;~_*~c’;___-__}

OP 34

«3vic) ansy -1y ’ 4%
4 . o+ 38

L1%)
10

B ‘ ' | B et

(€] 1s8 FITTEC

[Ea—

€100 v r.nch_. e
' o3 s e

. L4 . l:
esy J+ 100 oot 3T . i i
' .
13t e . — A . . !
Rl K b3 S

22 IS yeaa ) o . | ; } -
: '0% o o : Figure 7-4. ~ Schematic Diagram (09664),
P | , : : il : Main IF/AF Converter (A4)
: ‘ ’ (Sheet 2) ‘

{

. . . E . A

]

X — I T B W R 51 ) N N Tl 8 I O 0 50 B 3 1 g O 3 8 0
" —ad s s T ¢ e S£. 2 222 % > > 25 £ g g e Gl
g FEE H 3 S sz ¢ s H H 2 ey g 3 | - &¥ . )
— ° o5 8 g ¢ * ! g e e Sy b e
A > 3 8 32 °Z . - 305 . h
g H ¥ oy, ; 7-11/(7-12)
‘: . - - - -



e e e e e e e e e e T T , rRl o ,
| 4-STAGE AGC CONTROLLED IF AMPLIFIER , RACAL PROPRIETARY. -
. - - ; 837 . ’
l : : : ‘ & )
1 1 ,
' +2v I Tour 25283 0
{ = coz R4l ZNEIEG,
| - 8.1, 15K
| S I N
! . f !
Ji 21 i 4 H
158 IF ,,‘%\, o ! 7&‘%3 §
FRCM £4 | 100 pALE
S5 KKz P
L(a--- b
o it
) %
*-TP6
< | _
¥ !
. J :
s T AGC FILTERNG . = 7 -
12K
uso | ;
. , 4066
I Hro 2 I !
1 » |
I SMN\L3k CR2 | 2N X |
l ol % e .| 324 !
244 o6 | 7 L1030 |
s! | é PEAK , €22 (
SIGNAL R 28 Teo ‘
| 4-Tps DETECTOR 47 , O
e e i e i
™ AGC HANG Fevia) — | y
| “circuim 2o N |
| HSVIA) - a7k | )
I RIS QR | '
| . 22K 10K | ]
| R2 i N
| 15K | |
Lo T | ] -:
- usa : T 415V I
= +15V(4) l I
[ 2 I |l o 2° _QJ__L RS54
) ] @4 Q3 Q2 Q1 |6 . 16{04 Q3 G2 Q1 =
+|5V(A)<————e OO 43;2 Pr:——j— 8voo 43@2 22K l _SH 2 .
vSS = L_J , ! \
L m oz " - %02 02 o
N/C - B IGE = & B[] 4
s15via) = B reiuing chpti Byiiuipeipdulosbugupsiuptls ah ity e pufesuniytipeugauipuugiagipaipily S QU Syt gt oyt peygie gy Soleplly e il o
A Ist Tul ol 53T [slialieli2] T2a] [Eelle a1 JT2y Jeel [301 1383 . _
-8 ; Z 0. 2 q o z -z .
o T 0w~ 8 - am 3 g v 5 o = = =
- . I . o .8 = ~
= 2888 2883 s 8 323 28 2 ¢
2 , | = %3 8 < =
] < CE = =
_GND Jei5via < 23 83
u4 4013 7 14 g "
vrue | 40e2 | 8 6 | » , - .
usue | a0ss | 7 e | , : _ o .
colewo] a0 L9 S ' ' , . ‘ Figure 7-5.  Schematic Diagram (08483)
' o 1SB (A5) (Optional) '
v v - (Sheet 1)

7-13/(7-14)



(FROM A4) |

’-BFom>}——-{

!
|
N
|
|
|
|

RACAL PROPRIETARY

- - e — i ——— e —

R 70 R 76
AN

|
| AW -
Jvex 03X
LBy’ )
l : l *-TPIL 8
| :
|

® ew ~
t qQ

‘ S L
N €.6uf

/72
47K

I (a SH.1 oz

|FrROM a4 LM77
MAIN AUDIO
cao
(MaYEBE USB ¢ R?s
orLse) T4y
*¥-TPI2 =
N C’4l e
1 4 -y | st \ 2
: - 6.8uf ‘
‘ P ;
FROM A4 RTI R77
l ATTENUATED 15K A9
1SB_AUDIO
| (MAYBE USS |
a
| oR LsB)  tLcez
_____._._________.__._________l_____ e e e e e e —— —
- IF/AF ]

R 83
R
I_css lcsor [
IJ' RE7 R74 ' 100uf f
R63 o 33K 39K L I Hess »
< 10K *-TPIO — - Tise K
? i2 —— | .
toutput— | : 4
R64 unt 3
é“‘m CARRIER - 206 Y . | |
i 1AS|5 . B
~ SIG= rGAINS ) c43 R78 R79 a8 I -_L- : : )
B e Cresl’ | ' _g‘!‘; naEtGASe pAtem 2N5089 l , S : : N/C
165 < R66 Su ’ : N/C
12K R69 o N Vv W
AN 33K S3K 3.3K§ ‘a4 | : ~ __{:f___ ] _.\. {1 _ . r_ - _r _Ld
S } Wi : .
* 3 — - T P S P e N S e e
36 3t R7S 47000t 46 SRl | _af TNHZ'HZSl 16”271{2511 7[ T+ Is [33] Jasf Dol [od 18] _ _ _
C3t LC34 e +C3 : = y . > > ] >
v . . @ z .
ES 35 3
. _L ' o (=4 >
. g )
J-cas = ] *
N J
SH 1 SH I
Figure 7-5. = Schematic Diagram (08483),.

ISB (A5) (Optional)
(Sheet 2)

7-15/(7-16)



G o R L S RACAL PROPRIETARY

+5V

+ 5V ‘ ‘ 16 ) ____[ i

F2 : T R Wi
aofii}— 26 - : : : : AGAIW!  AGAIWI
b + .
poL 7 A pe 3 ' 3 > TABLE 1 TABLE [T DATA COMNECTION
k— DI 28 RXD i Y ’ 1
o D2 h 1 o : ) \+ 14 7 g FUNCTION JU | wesienc. | %3232 | gpesze
ce|é - ‘1 o2 Ut ) } + 9V T ol PING, PINE = R5423 B i
a 1731 £} 2los &251A : ) : ] y —— st & LYSTEN GUD SYSTEM | SYSTEM | SYSTEM
c243 ~ p) £ - A )
oals | Da Sloa. 9 : = 1 < | B DaTA - GUT A GND GND GND.
oslz51_05 ) ©los - T ! ce -L 6 [ c DeTA OUT GHD e | n.u |oNTA oUT [ SeTa 0T
—= e 3 < X EMPTY 18 2 us .01 I . o c7 & J D DATA CWT B T IS A
pell0] 7 ) & oe o & 261532 = LK3 300pF 25 a £ ey c [PETAOJTIDWTA OUT | .
o7 (a2 ~ 4 B a 16 3 ] Y o F DLTA 1 A GHD . GWD
L2 - 45V l T = TA N GID )
[ 15 F— - G DeTA IN GWO OATZ OUT
Vo a o {\ - 3 B - ETCTRETERY D DeTa oUT| N.U &
e L 17 10 . R — [ J GO 2
reseT [€ & 12 14 —= JUMPER )
S Ty I 8 3 Py N 1 @ W |RECEIVER WUNBER Di-1 € O N N
— B = 4 . ) [ | L |RECEIVER NUMBER Di-2 £ | JUMPER | CATA N | DATA IN
RD |49 - < U4 I l I S m [receivER wudBER Di-4 | Tc 'E’ A A
WD |4a& ) 8 . | N |RECEIVER NOMBER DI-8& GLTe N | DATA 1N
152 [15] e |2 v 7] 2eL520 I | : : P KECEIVER WUMBER D2-1 e GuD &nD Nb
— e R RELEIVER NIDAIRER D2 -2 JUPER DATA W
O - .
S, ! I B jal 15 2% .? TL. ot I ’ € JRECEIVER HWUMBER D2-4 H BaTa o'y 13
=% [ 11 RxC LKz . | |
INTD 22} m 12 ; | I T |RECEIVER MUMBER D2-8 o " JUMPER MU
P L0 g‘_?“ | Iy U /OARITY SELECT S hNe o u | N
052 (29 Jus - [ 3 P | | v CVEN /00D BRRITY
INT4 I[ZJ“ @"@Z— ‘ oy ‘:_ [ y | | w BALD UATE B4
A = ’ L5V | . | > BALD LATE ES
} : oo af N , ; "';V |' | | | v BaiiD FaTr B2
o2y —. ’ PL_2lae 7 1‘4 20 el 1212 Lo ‘ z BALD GoTt B
D2 €lnc CFT : N AARCEE S L Gwe
‘ v 55 7 uv DO _1e L3 22 =T
) ) 26 U2 een ! , A s 4.9152 '}_ — z 2
G“Dm—l \ o4 © s x0:128 MMz [ Dl B < ki 21 v < SYSTew Gud
. d TA D2 16 4 o0 :
i = D& 15] 2 _[.7 =2 20 X
= ) \ —
! : o6 _Mirc exT 2 Gm = o us - 19 Wi Tasie m ‘
| . v L.B1 Bl 741500 ' De_ 4 6 BAUD RATE SELECTION: TABLE [Z :
| & n /——'DS 2] 74Ls2ed I 18 V : !
TR DATA RATE - N ” 4z ‘
) ""] , )}-—-—-— 17 o] | OAARTE]| s mare LINK NG | 188C/2520/423 2 ||
: 3 - "\ l i [ % v 2 BALD Y INESTALL WSTeLL |
. ' [ [ hod ( > LKZ DELETE DELETE | |
p - 1\ ’1‘) 10 ‘ | | jejololo 20 LS TNSTALL DELETE | :
8 ‘[oJolo] 7% K4 TNSTALL DELETE |
0} UB + + [ 1 ;
1, a2 48y T | [oclolt]o 110 s TS TALL DECETE |
P 120 : ' I | | flojo | vt 154.3 L& OCLETE INSTALL
+ [of1]olo 150 :
| : . Do 18 2 5] IT__ 0]1 101 00 !
| ! 1 '?2 b0 YR —<}— T ) —1 el ]o Go0 |
| D D2 % 4 = =1 o vy 1200 :
| | uIo R - hs =1 M 1jojlo]o 1800 '
| 7aLs74 (U " v : D2 3 Ub 12 N i[OO 2000
D4 W 3 l—
| | : : RC ———1 74L5244 13 P tiolr1o 2400
| | o 13 - s 7} 13 2] = "ol v 3600 ;
) — 1 1 (B K*] ‘. f
| ' +5V -—d . 06 12 L 15 S ' o o
| : 3 : ) 1" — = ! 1200 :
| : s[ P 12 o]} ) N 7 T [+ Jo 9600 ;
R . . 0 : - — — HERERK 19,200 i
| ‘ . 1 Jve J-to A - !
! 7aLs74 |U10 Py : = F <y '
| | C us i3 - . - Sl I
| U ‘ R | 7415323 ‘ : . = 8
i ~ i - ’ : : :
| 7905 gl ‘ = ‘ ’ f
! . . T 45V
3y 2 !
-15v [23 ¢ N OUT] -—-5V :
T el ;
o] 1 c3 ca

Figure 7-6.  Schematic Diagram (09972), ,
Asynchronous Interface (A6A1)
(RS-232C Remote Control Interface)

7-17/(7-18)



SV

O

,
n
~

o

<}I

n,
(Y

1

[

NN

i

Bilafrol~ L!
4 N

- /2

N3 (o 2 AT 220 €3

Gl ulm lo

™|

/8

/9

20

el

22

23

i campg s

gl

24

A A A A

/2

e Lbwr

+5Y

DY p71S8 LS8 DIOI
L pe 2102
e ps 0103
< 1ps D10F
/;’ D3 /05
//5 o2 0106
s DI7
L powss  mseDIDS
7
; so MY g
AS2
744 S0% |
TTROLLER
LDf f DN CONTROLLE
= - wi
L7 ) ZF3rT
/8 -az—
SR
_ ATK
w 3 17 fo1
_ Dav
WRFD
¢ | — WDAC
INT I
REN
<
t———a s SV
741508 , |
79L507 -/;’- /1 '7"§§M T
N0 12l Y5 l
v A
vy /| s !
D00 ’ '_24 : "
D/ 6] 3 |5 i
D2 /4 s D
D3 / 8§ i
WY (2 e
wx o1 795294 |
Wals gy
\ D7 3 /7
Volelsl 716l 5l 4ls

D10/
D102
0782
0704
yaVsoxn
D/06
Lr07
D/08

SKO
ATN
for
0AV
NRFD
NDAC
IFC
REN

6ND
END
6GNVD
G6ND
GND
VD

RACAL PROPRIETARY

LOGIC 6ND

SHIELD

_ Figure 7-6A.

Schematic Diagram (9850)
Z80 GPI Interface (A6A1)
(IEEE-488C Remote Control
Interface) :

7-19/(7-20)



RACAL PROFRIETARY,

|
74L.574
. +5Y
e oF u3 R1
B AT J\u;su 2304 .
‘ ¢ @ — > A ‘ IR
5 [1 : . 24 : l’ii AN
¢’ vee 2 »0 . - . — ] . . ‘ : | } 24 )
bodl IEH : vee 01 i 10K CRS
N N . — 12604 Co ING16
Ko T el T ) U TE 518 2h389 ﬁ ! T B"
= gy pe — J mslep-y P e : C :
RO N s A6 fo38 3 2xxe o€ T 75 - o 4TV
WG A el L b ;5;:3 05 b 3 _ :
: o = 4 1
; 23 = ' << T
: ] B !
; oz = : Inzi INS16
H u4a c o1 l 15270 1
i , . 01 ; ' + cz 4 CRE
{ 280 . ) Y GND o LS 20 ) CR RS
u17 cry . . e b §.7uf : é 270
sy ! ) ) ) % 12,20
; . + ] ! . . 18 . ag . |
i\ vCC 10¥ 10K A8 ;9. 9 ~ . . . +5V _
: S T T ™ - . 1,2£,27,26 2} Bl
R0 k= a1z : v 2K3904 = 2.40
P I35 T - 2 BE 4 T
3 |z | A= ) R : r_________m e 19 %
: i 14 Alo Zidao 07
_ B : i1 AT ue 26 f=2 2
i TNT ) 2 s 0s - T8 v
y~ ',.:L__._______._. u7 . -—“—————,,———~<
WAIT &6 Abse 2732 oy B 2
& <1is o fod B 3
= S 276¢ . o1 )
RESET FPF———L :; EPRON ;é Ty 3
s - _}2
i) Z L 2 h t Ve
NY" opEt R T ) r————_/ﬂ—————w 30 GND tk
! 1z g & PN
ek T 37 ) 14,22 UKREQ
oa b2 - T +5Y 4.7% N
3 Tl us S % 9 .
D5 - . R .
cR1 4 5 H7415641 28 11.25.27 2 L — . 7 VW - @
R6 . IE i e b 07 Al12 2 1 AAA 9-10V
2 IN916 GND . o7 [ L A12 R1S
{ 100K ‘ P1 a1l 02 6 _ ,
< . . 0l1 23, All 1K
29 LINK 1 ! B @ 2! A10 u? 07 19 o 53 5 AAA et R11 PV
IR ‘ A E— “oe[ 0 - = n . 39K
74L504 I Y a7 3 ::A 2732 gi 'f - 04 25 8 AAA——d sV 2?423}06
RD 1 2 /—Ai“—'—'—&" 5 % 03 ;3 g; [~ k % 3 AAA———g ‘
. _ P - PO 4 I o1 ” 4 | S
‘ 5V v u3 o 1l ofL 2 » M RS ko
. . J %' : g 1K § 82K R13
; 741574 I“ , - - ) SUTE— T b2 10K .
| ] an 10} T
o o 2 - , , |0 GD el &K w152
: , . RESET +5Y . ’ .
U9 . J 14,22
S Y L 1 ~ :
' R N A13 ! 1s CEl : Q4
¢ STy RESET < — a [ o J 2N3904
g ALE 31c N
. 4
MREQ 5% unl \ - D
) g -~ . o B 47x
} +5Y 4t &
” 1L -+ v %7 8
- 6.8 uf ) .
! %7
¢
v o | N | | | S o
= O cm&gm x)ACTD;\"(A)aDREs< ' ~ v - Figure 7-7. Schematic D1agram-(4200018)
P . ' ' o o Microcomputer (A6A2)
- . _ ' : _ . (Sheet 1)

~

7-21/(7-22)



LTR
s 1

© O O

e o 8™ ‘ , _ : ‘ . ? S RACAL PROPRIETARY

«
~N

Ad A0 | v S A v v +5V
AL ' ’ :
A2
A3
2
AL
AL
A7
A8,
AS
A10;1
All
Ale

Ok
Al4

Al5

b
—

[pw]
>
~y

24

b
(o]

23§ - : 16
A4 . A2 10 w3 volis - Tom - DO
A3 205 7aLs50¢ Y1 ’
vtz A4 2} 133 vz
L

g w2 ; 3 7 Y3

AE j:>=——c G2A Y4

i TORG S 628 Y5 100 F ]

76532 74104 Yo b SR —
6 61 7 B8 g

7 - . :
us . 8

AQ 19

: . A1 70

WS 27

[=]:

ul14

[
x>
wun

\

P e O

e
)

-
[

X~
o

>
~1

e

ke

()

QOO oo

[
o
NS
@«

_— 0

R
14 1 . 45V

5]

[9%3
o
[~}

.
o

R »
pavy iy
(=)

W
o

B
= 3

é’biml —

¥~

—

{4
((

G2

16

01 ‘1; | LINK 2.
s34 -————-{ ‘b-——( :)
0e ‘
| | . v CLKD CLK1 CLYz A

_ : : 15[ 18] {12 ' ‘ ' ‘

= g 74L532 .
02 N 8. 11 | ’ \
‘ ‘ us o "
D3 —_ | 19 / |
. SRUNTIY s ' 741504

" 10
LR - . 741532

A7

b
g

G
i
>
—
8
\,
~
0]
=
~>
s
,
0,0

—
{e-]
FT

wJ

w
x>
—
(&)

—

w0

3
A

oe

EEE)

R
w
—
o
x
st

D3
D4
D5
Dé

Sl
L
5|

s Aolng slon o

-

U1s

_1x]

7415244

x

A

\mel;umm‘>f\’
il
(s}
x| = | = =
i .
o

=
x
m
L

El
EELET

\

—
©
=l
0

x
518

o
o]

10

ﬂg glg

£
i

o
g
] ro

33333

— 74L504 740532
\___INT 1
RESET | v u1s N9 &
u3 7
REgSETJ _ _ Y? Tion un;L
€ u23

S
g "
: U19 | AN Y , : €7 + CI

. ' 7407 | | © 2.2 1 v | vey o
+5V : , o B m
+15V , , . VA
o15v : =
+5v  €3-C6.8,C9.C11,C12 .

- = P‘_ .
- SNt v et % ‘\
: . C ‘ ' 2 . +5Y |

s __T5]

YAvEcRoRo]

N (V1 o 34 vl

1’:1
+
<

=[]
i

+
wm
-
=)

+
—
w
<
£
o

L

3
\

EREEE

&

t=i
\

—
w
w
~n>

=
S
\

2
[5]
e

w
[
—

D4[DS}D6| D7

|

|

sl
sl~]
5l

. i
3
i
PR
LS.
A

8

~
=
o

ron3g >~
10D4

10051 =
1006 | =

'Figure 7-7.  Schematic Diagram (4200018)
o - Microcomputer (A6A2)
(Sheet 2) -

, : : . - ; | R ‘} - SR IR o 7-23/(7-24)



C . v : ) ] v ) - - UM IR (FEOIN 5,‘12)’ o , P\ACAL PROPRIETARY

(-2
. ) . . - s8y [4
1 e \ . g
Ve . . K
cx. | ;w . ' T L4 - ¢ AOTO ’ . - b‘\;r Ve e ]
¢ % L qvin . I y 1 i il
w2 L ATR — ‘(‘: €2 b 6 O T DI el LAge D 21@ . )
. 4———-3_ ‘ R ER R R FA ‘ : > WoKN e 5
vk
503
i 3
e ot f—
, L———u,oz
| k3
. ) m—« . L———-’-Ju vk
r{_./ {ER . . 14503 s
74.%°¢ X o ce —0! T €3¢
VIE 100! Her e or'f; ti32 xi‘ 4
0 ] & 44 oef 03 Tzt (X3
C oy os'd ! ¢ x
1] S | rd
T4 SR L4 ; :-; .2 " . 1ny
e 0 ooy
7 s vzl Ld S

i
5 % en —_H ] ~ ‘ cacze |, 2o "”J ™
B el | e 3] N A Soner Jroen e
: T 1¢p : o £
A s " tsr B :‘; . s \‘ 703’ Eynuoz _ ; Iy ;’ : ‘ "
1T : 3. & ‘ . o : ez - 135
i Oyt Fl Yl E s 1: [& b__&;“ @ W musor € e ; eal Slese Q
i 2 : . ©I Go o L D ) ' =
: 1&»: W WX BC b c N — A I !
I . us . : ' k4 0$ . R r—j
, CNR T4L5:iT4 =] ex . R . M;DZ 20 y
: w0 1 . . - 19!
L'y o - - - 01
%’ 3 ) : ] . o @7 Y ¢ ?Ooc JL
‘ L T4 (e - ClE § ;
vsv|zo iy — 8V . i LK co s ™ #2 = | e CEREm—n
~ q4 1 e Sl o) o eart)
i ! -Lflt t --f:« E Zx W L — K *ﬁws 7o cot?
¥ - H b . AL . 9 . L )
i | : I o~ T : [T PP £ Y el b—icok 4006 |
i = = = - . 4l . 2 —— {5 R @i
1 ] o v o I e T R
| [sf b4 it B238) _ho ) T f
| oy os s T = €1 wove ol o
¥ | (VT - [ =4 34 o8 ) 0 - -
H ! ! Ly . 3T 024 |t e 56,2 ing o4 12 »
i - [ ) s 3 ot L3 P9 e C16 THRL €34 .
: -8 | s — -8y X ot o ] o2 et i
! Ta 1o 1 v T r" o S om— v ;
i ~. ' N PY vl g;'“ ' . K1) - +
’ ' v ——ty = - “‘if::ooo_e Y
18 ) s L el
I -o;.'; el e kw:: a®
: ' il . uie ot 3 r‘t:-—-——-——‘
1 s 5T ene iU »
4 18V e osHd o o7
—20 _:] . r
s 18 ) pe At
rd s O 8 (L —
L4 © m A2 g2 [ > 2
L'q LQ (4] s 00! Tiad 332 >« [,100 KM - x
1 o W, ? a1 S YO T 7 < {(To s 2y Ui Tuz [U S JuZ JUE JUE TUT JUETUG JTIOTUI Uiz JUISTD&TUIE T B TUi [ UiE JUIe U0kl 1 e 2hie3
1 ot R AL i i[5, 4008 * LOC [ JIE] > |2 |7 JCI4IDIal ¢ [HiziHiZGlz|FI2[€1210j21C1] FU ESTOS[F11 ¥ |F€ [E€ThaTns
ey @ Her one St 7 3 ST TIE F 7T (B [T1E1E e ETETETEI—[BIET I T I} "
: ; 2 - : +£3 16 114 |16 |16 14176 6116 |16 1€ i 6114|1471 -
§ oy : ps T&STe b7 _{cu ol 4:.. o }— vitlie 116 ’ 16 |6’ | 13 1611
D4 o4 -—4 0 cr
—210s ostd » s .
{ [ o ostS : i3y : '
H W T > ) :
i ‘g- ‘ YTy, )
i <o _ : ,
‘ : ' , * U2- J16, 09 ,
o 1117 i . . : ¥ U3-KI5,010 - NOTES: : )
x os 2 > ' * U4-HI4,HE,HB 1. RESISTOR VALUES ARE IN OHS; K+ 1,000 M* 1000,000
. orpd 2 4 * UT- HE KI3,CIOEID | 2. CAPECITOR VALUES ONE OR GREATER ARE IN PICOFARADS,
i , : 1Sy v oefld - >e [ % Ul2- AT,K5 : LESS THAN | &RE IN MICROFARADS.
Flom 4094 o ’ 8 (T sHt.23 B 3, INDUCTANCE VALUES ONE OR GREATER AREL IN
E%ex ’ o ' ' AN - . : MICROHENRIES, LESS THAM | ARL IN MILLIHENRIES,
 : h 3 o} [] ) .
| & o0 tlowe ‘
: ‘ a1t .
' : ’ ™3 ™e : . v . j .
+9v +5Y (UNREG) : @ ; . )
. o . (3L 2) : : (F _ z : ' . : .
5 | v 2o :  Figure 7-8. Schematic Diagram (09256),
! L vrsa ,
L. . K ‘ T .
I e Tolt ! First LO Synthesizer (A7)

i ML{I}—_—. o o A . ‘ ‘{t -] ' o ; . (Sheet 1)
B . oox_‘]——————- QoL DAC (ST 2) : . |
LSS . . : I
L , ‘ ‘ ‘ _ ! N -

] . : , : )
, ‘ . | | | | - » 7-25/(7-26)




:
;

4
H
i

-1 .00t

,E—_‘ +18v
249 T

wis 12
820 z
AAA—

/oy L0 QUTFUT
| REAR PANEL

4 WO OUTTUT
‘\“ TC A2

Q4
N4

n

"7z
1o

s
100 KHr tmHz

SIS p—

¢

[ven
(7

IR

L cao
27

.13y

RACAL PROPRIETARY

-2V -9y - ICv

gios]

CONTROL

ngs
100
Py

B |
5

62
wox

+9v MOTES ¢
SEE SMEET 1.

43V
.
—Lcsa —Lcsa
LINK Y I a T ea
2 : nei = = ut
3 ‘H‘ "
>
I3 ?
. ¥
k
L 6
—2

\______., SUT or LocK ____._/

Figure 7-8.  Schematic Diagram (09256),
' First LO Synthesizer (A7)
(Sheet 2)

'7-27/(7-28)



EXT REF
IN/ZOUT

REAR
PANEL

RACAL PROFRIETARY

[- T O O > — +5V
YV —_— . | o 5 Loe
s mrz INTERNAL c22 = &4 | ‘ =3 b To
| TCXC REFERENCE 2432l i | 1 3,3K 330 1o |
QUENCY © I .
‘M Rid REMGTE SHUTIIAN REFERENCE SELECT [ \T : I
| OSCILLATOR e Toxo PoweRsurEy | SWITCH AND : M H2
|M o 2 | SHAPER CIRCUITRY 6235q . INTERNAL FEXTERNAL
; 2 2 ve o /4 ' N23e~ | REFERENCE FREQUENCY
I t ¢ t Gt 6 | ! TTL TS PHASE COMPARATOR
€.8 2 pAT23 XFSEF l | [ - SHAFER
| INV COMP V= NV s RE Q4 I
| . PR 17 y > 68D | 2N2369 |
FIE]N L ! ]
I Hﬁ’ ) 'J:CB R19 |
f R4 1A 1.0 | REFERENCE 3 118K |
6.8K . | — INPU
| Y 190 | / SELECT t |
= RS : , L
: - R7
‘ CRI 2.2K —~ N _ |
' INGOO!I 4.7K | |
’ = Q1 +5V
. TPIO T 2N2369 | r ]
' ) | 5 o
[ Yl < H = - < )
[ 0.0l ! 7 L [ ,
R 81T . SOET
ll [ ‘ { "> ! = 16 ' DIVIDED OSCILLATOR
- ' R28 R29 FREQUENCY TO
I T : o | | $iok  $10K Sly Y pold |' PHASE COMPARATOR
: v CRY U o ' ' 3 :
L — | NS Neie ¥ g DI ]
l | 741500 —1c HE S I
N B | - "
2. ; —- FROM
ce c7 | NTY u,‘El &3 os 4 Skitz | @s»«z DIVIDER
| "
‘{{I {’\ < l " y ’ 3 cr2 | LKL i LK2 Ua 06 13 1ONHz | /_\ ‘ClRCUlTS .
i 0.047 0.047 l A T 0.l 74LS15] | l—(——« 5)1SH2
L . il E2 E4 GND | ;
= 100uH - | - 7 |8 i
. = [REFERENCE L _ | ,
= ~ 0/P BUFFER | ad :
" [[MRZ HPF] = |
| DATA SELECT | j
A | ExT REF - SWITCHES | !
{ : | JiNsouT cis | |
R8O : fal FREQ SELECT +5V «—e—] i
' ‘ ! I MHz CONNECT LKI AND LK2 o4 = T i
*. \ 5MHz CONNECT LK2 6 : !
o 1t ! IOMHz CONNECT LKI vee 1a l
n‘{ cga I P 51, N l :
L 3lc o2 |2 |
Og 03 !
Hia I /
us
7418151 l
R78 |
: T |
uf ’
T e ]
P/0
J5

/INT
FRCM INT/EXT S2
SWITCH~REAR PANEL

Fi‘igure 7-9.

Schematic Diagram (09633),
Second LO/BFO Synthesizer (A8)
(Sheet 1)

: 7-29/(7—30)



e

__..___.____—-1—"_._..__-]

Div IDE-BY-2000 CIRCUITRY (BFO CIRCUIT)

RACEL PROPRIETARY

|
| ; o
. (MHT z v |
, l |F! |2 !
l <58 oo |
: +5V | uB 7 DIVIDE BY 100
| -3 | $<3 ‘ |
ie |
l 35 ca7 i s
oy X T 100 T |
st O ' I Lces ’
INT/EXT | T o |
REFERENTE ! =
FROM 7 tLI 15 t -
S | P o
) ) / ! out
', v Igse I
CR4 Yz =
| &t foﬂ T | 11 |
KVE34 MH2 . -
| (MV1634) 538 I 1 f2 |3 14 5 € 17 |8 i
css : .
s 1 (2 J%“ : | <58°883% |
DiVIDED | ‘ 20 MHz XTAL OSCILLATOR | ) l713L5390 ; . DiVIDE BY 20|
csc. ! o i $ <5380 l
FREQUENY - o — — — o — — T~ - - - - T -l 6 15[ 312 1110 9. -
I . . . | ! | - |
| S ! L cer Fleso _TTL SHAPER | G
s To! jia T [ 3470 BUFFER/AMPLIFIER | sy T‘ -
‘ _R3 RCUITRY A
I 9 14, ' -10 Vccs_.__ 94 _;cc PRZ»—:%{ 5. +2 pm%—q ! ! CIRC 1 cia 6. ggosm -
l [ #ELSSO CK2 3 UTA Cxl ' ' 4 -1 caz [ 0.1 ‘TBoFgHéIsRE(&?%ﬁfaRATOP
el u7B : . E
| % g, g|_ 7aLsT4 CHEMT 6| 7aLS74 CLD' > | o] Too ; ;
% o8 ° o "M c { uzzé"e 4 | co
| | MHzZ 2 ]3 l7 10 7 | '”1;04;:.'/ I oo
[ | 8 RSS , 5
®[-<l 5 MH g < | 470 | , +I
24 L T
d 10 MH1 = l . _
@< 1 ) . I _[._673 _T_C74
SH | ‘ | sy FREQUENCY Tor Teo!
oara | < , DOUBLER CIRCUITRY | ;o=
o~ 13
EFRLCEUCI;SI 0o vz T, I a3 | ) s, ./ 1
{ P L9 L0 LIS Uil
| 9 |10 74LS00 ' 4 —_— ] . . 74L508 - 12 741500\ 17 4
I uiIc |74Ls00 | a Iez I = T
. 2N2369 o $i8 [
| s e ., HI | |
| DIVIDER CIRCUITRY | Lz : I §R457<5
L

o«
Pl
<—-—;!

.|',._

[ &N
®

>_1j ﬁigufe 7-9.

4D M-y 20 M-y
OUTPUT oyTPUT
TO A3 TC A4

Schematic Diagram (09633),
Second LO/BFO Synthesizer (A8)
(Sheet 2) ‘

7-31_/(7-32)



.

. — —— —— —— —— — — —— s . i —— o— —— —— ot e

RACAL PROPRIETARY

i

l
| .
’ Ta 75lsieo | 74LSi60 W
| 53
' . c67 |16 IS]MIB{IZ]H 10 [9 ces |i6 rslm 13[!21«: io]s ceo 'ue | 75 lSIHlIB[I?_]TI 1ofe
2 i = o |
| . -
[ 4] 741508 utze o2
/ |
| s (a2 741502 '
| 74508 A
, ) PROGRAMED DIVIDERS CIRCUlTRY.
I ~
'5VL"—-‘-? —[___—‘——_“'—“———l“—_—’—‘“*——"*““__T_—_—_'—-'—— -—_ - T
B& o ! | .
[ +° o —_— | Y SHAPER /AMPLIFIER DIVIDE-BY-50
N ) i
’ Mok g -0 lcw 1 +l<6:489' !
(o] u
| C46 b \ ’ I I I . :
—H— irss $RSI R63
I T 100 o |2 | 3680 310K 680 |
I 2 _5_____:| , CRS Qi6 CR6
| 2 s I L |
! o (e ' ! 2(|3la 5678
sux<:)____>.l > 3cxma‘—-———q l ais ]#E’ ll-anmg :
500 Hz {2n3904 N o z
FROM=BY PHASE | ' |« gz vzo
circur | COMPARATOR | | % ¢ rry N2365 7] T4LS390
‘,_—._._:_':'— —— o e I ; B 5 g - g g
L 615 {14 l3]|2 It 109
| B N T |
I | (KV650) . +5 = I
| | t
| D/A CONVERTER CIRCUIT ; 22.75 MHz RS
: BFO VCO AND 1.8K
l | BUFFER/AMPLIFIER RTE
‘ | CIRCUIT
- ——
: #S  OUT-OF-LOCK | '
DETECTOR l
3 2 BFO 0.0L | C Eigure’7-9. ‘
ca3 _Lcse At
(39 T e | rjz;#/o s I 4 (Sheet 3)
+ | B8F0 BFO OUTPUT
SYNTH 455kHz *BkHz
JU — o—— __.__..____—_._._...__] TO A4 AND AS3
"—' _ - FROM A9 (OPTIONAL)

Schematic Diagram (09633),
Second LO/BFO Synthesizer (A8)

7-33/(7-34)



i
!
{

A9A3 ’ ) ; .

LCD LAMP BOARD -/ TO A7 \ . : . ‘
3Ch. Q0 ess \_—/——- -—-’\ ASJ4 i
€1 €2 <L . . PHOKES i

! < ASRI ASR2

! AF GAIN i IF GAIN

4 —-w . i

wil Cwf [
N .
asaisel 1 [a s iz ; 3 ] - - | _ - ‘
i 2 Aslszl.lzlul‘]51617]5]9IK."Hll-.]f;]ll[lb"elnlwlnlmj Au;n{n[z]s[qtﬂah[elsh:[n]s:[.sf«]::]u[n]:s]m[mlzzT [ex[ze]2s 2] i
; . - N . - o o e N - w . . !
KEY H5Y  GKO WU FEE }’E“ §§§§‘§ d2 3322323 ‘x’-§§§; if §:=§5§g= 5»555 iz Egéif’ o) &) (5 ( A’ é
A9aiIzZ] A9kzi2 sgg s g bErsgy S22 fovsiseagT2gRgsgc g 1 3%t £2 0 € E4 G Es £ (T | woe N
+18v] i}l Jeisv g v .0 R - - ~ = « © ] —
enof2]2] 30 13 > 2 - . ) ‘w 2 | 004
GND[ 3] ¥ |eno bR - ! 3 {001
QXD| 4} 4 |GND . 1
. . ; « | 100
+sv[ 5] 5 J+sv i . . . . ; °
+sv[e]6 |+av : . . . s {1002
+8vi 7] 7 |8V . : ’ { =1
LCO CoMTI| £ & ]Lco cokTl . ‘ _ : ) . : : o ¢ |1ooe
Lo conTe [ 8] 9 |Ln conT 4 7 | 1003
. LCD CONT 2[IC| X0 | LED CONT 2 —
. T

i Emmir 8 100

TO Al0J2 LCO CONT 312 [12]LCD CONT 3 LMD

i 8083(13/13 /2083 10 | 8XD

soB2[i14{16]BCB2 S—
< sl 1lslelr soeifi5] (2 | 808! 1| N
sosc 6|18 |poBe L

_] : soar[i7 17 |e087 Fi ~

C_ -t — ._.J BOBG[ 18] 18| BDBE = . . 13 | RESET

t —— | =} W20 8085[ 3] 13 | 8086 : : 14 | wc

: ) 808< (2|20 B0B4 - : ASAZ —
- ) . . . 18 | +8Y (UNRES)

) ASAI : : ) . . ) RECEIVER CONTROL =

§ FRONT PAREL SWITCH/ - . ‘ ) SCH. ED 8353 _IG_HV (UMAES)

] 1D D13PLAY RO, ' R : Asa2w 17 | +12v —T0 A6

! I S S —

K E08951 A9AII3 | A9a243 o2y
o owufT [~ il

LCD GATEI| 2] 2 |LCD GATE 18 |+10V

LCD GATE 2[ 3] 3 | LCD GATE 2 ol 15y

f_J ws2f ¢ | 4 |LoB2 il

Lowe[ 5| 5 | oM 21 {18V

’ toei e e jLost - 22 |-18v

-LoB4[ 7| T |ioBa 22 | .

. S1A Lossls |8 |ioss I

i o Loa3[ 9 (9 jio83 24 |43V

TR il A

: 1ocef11] 11 | 1oce 25| wsTB

sis GATED 70 READ|[1Z[12 | GATED /O READ =
26 | 108
(o} 10¢1[3[13 ] 10¢1 26 |08

. POWER 1oc2[14]14 J10c2 27| 170 READ

3 FAULT[18]15] FAULT P

: Py

DELTA[16] 1@ | DELTA _uoc\

scaN [T7] 7] scAn 129 | 10ca

MAINUINE SAINL 18] 18 | Main UNE SAIN ]
eno{m[isjeno . 30| 10c2

E 1-LSB LINE SAIN]20{ 20| 1-(SB LINE SAIN 31 {10CS

;: z -f- @ ] - a B 32| 10C3

: e o = @ I -~ © o w - ] w 3 a -

: e 2 s o S ® o z a o ] a 8 E ] ) 33| iocs
$f i 5 g s, ;.1 5 I.g.:. o, % ] A
zx X z z J - z o z " : 2 34{10CT
32 33 s o ,-2322332% 3o = % Zs8efnowg R : \-

> 2 > > c 35 > > = < 2 > > > > > > zZ ¥ on © © 2] Py P -3 v o = ® - N €« @ ¢ ™ o e K A9A2PI

: 2222232228288 82¢% © &2 0@ 2 22 20op 8 30 JQ e =4 2 ® 2 P« < &S r w o f » & @0 &8 @ @

} g g‘? 233 %3%% $ 3353 H I ES TSI T 35 £33 % HEFEE SR AR ERE X niLse3«h ok a E ? « « 0 38 «<ococoooaa

L aonzn]t 2|3 o 5 67 e o o] n]iz]s]a]is]ie] 17]ie[1s]z0]2i [22[2s]2s2s e8|  moazus if2]s [4[5]6[7[l[s])o]n]nz[l:]u]us[n||1||a||s]2o[z||zz|zs]z<]n|u|z7]zs]a[5¢|3:]s?[‘ss]u[ujulnln]ss[.oj

) q v : . : : )
; ) ’ : wis
)
TO A4 / ;

\ TO AlO

Figure 7-10  Interconnection Wiring Diagram
: (09024), Front Panel Assembly (A9)

7-35/(7-36)



PR

JrRE—

[

RACAL PROPRIETARY

15 06 17 12 8 79, 8 8 5. 14 13 I : I 29 ! 238& 32 co T
Y. : ISR (SRS Sy (SN < J PN N Y S R S PR KU, AN ‘ , :
poza g | —_————— — — — — — — — — — — ] ASH - ' o
oW =4 ) .
oSl T ) 2 & R . . +5V
< '} . : - : 48y . - . : .

I8 19 20 56 7 3214
v < My oo =
: z|l o) | 2l @ Nl ol 8
e EEEEE ‘
” < : !
oSt @D i . : ‘ F—‘ ‘ o f‘ - »
o GD : . k ‘ o - 2| TN kg
o ' R6 CW oW Rg ‘ _ . : j . RATE
e lss & ' ssvoc9 ' o], LS8
3 ""‘2"&‘;&”5 LINE GAIN : Ot : 2 7 L
< . _ » . : ‘"_‘i s3.
‘ ~ o . | |
INPUT/OUTPUT B LATCH DATA BUS o %_, ) 2| 8 g
A ' : S2
! : : o ®rs o1z 21 g ! )
CmaN |2 . ' : : . i o ; , .
41 se4 ‘ 45V ’ 2'12 st F | ——_L%IM
_ , 3 (ol BTN PRYR 1 17 5| LOSK T
&;__39* gs 4C5 4 g:«g 4
c_cle T g8
, 4] SToRE |2 /QREADGIINH | §f2 1 o cc)!s'
1 suort |2 : [ 1] s32 : MOBO . Mcom 7] 2l 4 kg g0l
41 Ts23 i 10ce W sit
4 Aeoer ] : ot : 1
cHaN | 2 3l g 0102 , | s
i S 3l o . FEG . 7 2 "
1 47 U3 c ; VEE 310
Sl2 405 INH |6 VORFAD, VSS
: 4 H omi3LDES 4 |
| MED » +5v cia - J LOAD 2 J 3 IN | & sy . ] 2 [ -
4] sz Pl 530 ©ouT se |4
| | ' ' 4 Tivee  vool®] |3
: 1 : CCONT 12 §lvss - YOOI E
L I} ST0P <
A 529
16 \V, S g @
4' LONG |2 Yoo |5 | |
sai 17 I 10Co - A :
. ] +5y C8B . 8F0 1
10 101 ] Oluf 2
243 U3s ] 10C2 £ ; : {1 var I3
l1g 4051 8 1/0 READ E’ ‘ 520
3Hs N LDB3 4= 2 1 !
H o oew |2 55 IN sis |
vSS : : : V0o 21 2 1
' ' o3 sig |2
- : : 10c0 11, ) [1a
. k : ) ’ o€l 10 R T ) |
' scan }2 | : 02 Sl- uab 3|2 2 3 "
4] s35 . ‘ 7l 8 |2 OREEDE]fn 40Ei 4 L1 1 s 1 cs
oM S5 grenT | L= | o
IN 6 2 L
| 35 ouT 714 SCCLR [4
2] W |2 15 ajiioce v s28 | < o
s7 g 101001 1
2 U34 S 0Ce, v VEE 2| ENTER Oluf
! 2 2 c
g| SHEEP In 1 use £J <l 405 CHEG : vss : s22 |4
c2 41 s6 5o compaioez 4 . | ‘ |
Olut 2 N | +5v . : 2] o ,
! 213 § : s26 I
b LS8 2 7 7 VDD 16 : .
| - . s5 a \\gg Lo : : o | roca P
Tc7 | ™HD |2 ] ose : ) =83 . REMOTE |4
Olul, | 533 , Z] . un |2 : : $28
1 c4 sl ‘ o .
Ot ' 7 ‘ v
v :
H METER | 2
. AF/RF
’iv ‘ 1 “sia
i
REDG {2
31 si3
Figure 7-11. Schematic Diagram (4200010),

Switch/Display Board (AS9A1)
(Sheet 1) :

7-37/(7-38)



RACAL FROPRIETARY

Schematic Diagram (4200010),
Switch/Display Board (A9A1)

{Sheet 2)

[

S —— Snentinssmiig PRE— R — N

”

168
1358 1+
85T .
&b L0t -
4 otn -
L ~
v -
aLs. oc o
Ele} AG + ! 3
: nN:wmm,c SO S R 29
5 .
oz
— ais X =y 1 62 ¢
gk 119 4 O oo = als b v
S P T 1§ (47 Sal——i|® SURN TS o T R4
. v Pl ) »1'4_ p 9 2 (T4
2 B9 g 167 950y *[f 6y L
B —11 I e ] m—1 s 3 A A wone 2L : én
o2 o| Dt f5y Sufgd 0 28002 el L KA ) 1T )
Foso—¢|0% 6w ©woo% 3 A Yo oSy WOIEETe
2308 S °Ie (14 08 13 £l
- wuwﬁ als ° bod (7 am— ¢
oekn_ 1o i o 7 L O o ]
. 5 h WA ils Hais & )
!’ 4 _ !
Sy m— A voE— 2 00" 0w s U1 20 by
24Ca) 2 in 3y ol [0 8 [24 i
4 | ° . \ 3 3 2l i
Ay, — o YIRT 3 Bg——1%8 af—sa on ff—y
P a— Togg —¢1)8 ofd—SEo) i I
[oaE <] N v
DI
6 b1 z 0 b
FTENN i ol i3 ) Ly I SNINALL ¢ m“ TR0
40 950% #fi— S0 v 5 I pgop % LS R
9 , siIn By o0 v \Ja_w M e 1 [%r]dvor 2N o )
wleps ¢ of: 220 oy - &4
e g M 101 i 54 OO R [ FrRT oL Yoo ] o 3 5 S 41 (o) 0 @ 250
410 - 1 o[l glow g CC ramd 3 A pd L35 A — LR T—ER
s e 8 ‘ 12lr—Ta08 €S 20 29V 9N 0 £s
[y et 074 ) -1 hedia 1o 4 Ylys ols (o] (0 t i
4 e60d 3 : S | g 1 I 3 1) $E 4o vs|E -
Mw o af . se o W
w
: N RE 3
@ Y. F m P 15
- a J N L i 8 " s ~ mw_w. ]
A b g ; ’
39 sg0p i 23 e iy P gHes vé[ul )
Se NP RTINS 8 ey 1 — s 1,0 20 : M
- 2o 11° v ! Ldl 10~ 1
2 : ] Ll S—_ Teqg gy | Pz 3 & tem
o o oo 5808 __<T1S | 200 Y (A (TR 47
03 S <8 M, 2 p[eo €1 1808
‘ | Bk &0 iz ¢Jvo v g osaaY
40 [}
Z Py (S
als ° X i ¥SOv [ v e —5a00)
x o s ] SF[een orf,e 00 €T g}
o p acop T kA w“ 3 vcop il bads
2 o n. g2 b . ] 1Zn
0L 2 TH % s 10 Tixnv  2wow3y 10 1S -
ke = medl | G WESS AT
o8 3 L) [ oaa! 9785 n 135 413
R ST o) R 5 TiMo -l 30 VS
S
P Adsia 1S
. Yo K VLA L
c-len i ! 3¢ ‘anol €S
! i TSI =
e 12 -
T L T4 ol Lico S 4 on
- mﬁmln.‘ww 9c0b 5 {A—315 gaS0a 4 Heo nmw_ 24 fop vt €1 o]
b= A {12 pn g A hﬂANQ bl 14 t <l6l [4e3) da /e g 10 Uile— 00
Rrsh m—— g 3 R 3 7 A 1 HEE——0 vl
Teh08 < ! 6514 Os8rs 910 R85 Y N_ﬂ'a%J
: O puan
1a0 5]
SPY V1va 3u3iang ) SMg viva g3u344ng ’
1 , .
[1¢) —
<1
2
-3
1
o
& oN DN ONDN ON DN
o | || blojetv ks bigisle jsloe i slelp ke fo ] ko fe |mle
2 SO 82 0L §6 v E 210 [6e8zsz9cbvezc o
viSH ’
g —. gz
i
HNI a 38 v 278v @
AS+ _Jce EZ) P 3 P 7]
- - NI
w & TINGD GoT o
SFEREFEE 8 8 8
AR AR R o o CINGD G371 3
m}mWwjmy | O O O (&) (@) w
o Rt S S R T R B vt - F T ervey L INOD O =1 - - erivey
T B 02 B B z 62 0O g

7-39/(7-40)

el



EE——

RACAL PROPRIETARY

i,

3 R $y &
< - H FEE - ez
z s g K s = : et !
B encee si = : rrzi o2 ge§f -t
LR CEE ez w e 2225 © SIET © Z cEesd .
fgeeec £2 ¢ ¢ g2 3 L= 3 Es.f s
LYcvve v = - TTII G L3sE o AT Ef3=: 1o $S¢
AgAZe . Pl er T £x? lr: CITSE EANTT DAY 9 tr ER BTN "
_— i - s —— - BEBEREERER g "
. Rr4 . S -
= TE QT - - -3
6. § - LIPS RN - -
i . >1 M i elelt ALz
H € kB 2&Z7 EEENI4IT M 1
i ST . S &
b .
A S . " L r*
7 B =
R S VN PR c: < . “l5va.
P = . o< v ac
. Kor — ‘I.::»ﬂ
" AT BFD P 1
& =
<
= & osz
. & B . N —
- } o | une Flen - VV ety 420
I _boee 20 1 81 8 ci ) r—
= T i = B er I 1
- = = ler | = rn 4 T - —_— Fuk 7]
% = [4 3 et = SJus el v L L]
H 2 s A —— » T :_i_
g s 2 415y Un REG € PEVUNRDE -
k3 < -
‘ c < ' +8v UNVED b1 TT] +5V UNREG
- < N
. : 13 = :
A '." t E '
: z £ GNE
Fe o veox 2
§ e 40% x - Te
Hown 2 J Fewe
»)> x2 418y
i v v = T REF T
. = T
{ L Gl t —
: LT GAE - T AsAZJY
H e —
{ Lutad nhioce
:,...‘ (iT]ioc
[ -
— = [1€] 10c2
R v e (3lici etz
¢ e - fmee————d T CD aTe
,2 B
¢ ix { £]Lose
- r a o LLD COUNT - £ 6106 1
: c: (s {4 ]Loe:
b 2 : 9]LoE?
¢ i< [7)Lrka
P [N & jipes
i \
H P :
H M 6 REBEGK P
: l ;
w0 vz -
a0 uir 3 5 | |
3] s lox ! i
: 2 ¢ ! : ;
1 . ' |
{ 2} uzag X 45V :
i : 4028 | l i
10 v ;
uz? i
ucaE i
Prven I:D‘:IZ [ . TO R 77— !
T HPE et l
Y i " 406¢ TO 9512
—{sTe o .
£ : 1= L
% 2l 2f; .
2t o A9 A2 U2
t
T v s H 11} 80ec
{ asia ST .« {72 BOBY
{ 3 z f12] 8062
i 3 e . 13| soe2
: - e 20| BDE <
; wofl & 4 i i | BOBY
:al < E 3 ’ bie | sose
. @ i7]BOBT
:3 € 3| "‘* .
; m sose y
H 1o Lo
s n " I8 | Lo oy
H ) . 5 Lce couvt s
H . frz|LCo couvty
d = . s]Lco conta
- wzea L2 CEE ’ 1 :
z k 3 -
. \£ 4ost a8y Sy
¢ +wa 3 A
| i uzs: v 7]
| <02t S . ‘ Z]ono
! L aoee A6 % =1
. | 4oee .o W 1o N =
¢ O ! —
s : N [ e =
. El u7es\_,-—-‘ : : » 2%z = QCC "-‘"—""II
' ' " a0t e v eIr :
45V URRES 45V UNRES N 3 = |
— o . & £ - T
18y +isv i+ 337 ; a8 3ar £ : = k&
- A 4 B0 +ov Bl > B =
23 2 3, = | e
-1sv —15v = = o7 o 2 o
1= 14 : . | 2 e o+ e z B2 L1230 BBz ASA2JT .
. *5v 5 K Te =1 T s et =& > > > . :
. ) . gszzegd T2
- | =TT [ m g e
I - asze e S - o1
o UG M UBITIKTY B610i4 3l iYigie A9LZIE = . . .
T esee— §2E ¢ gt §Eig CFE§ ; : ‘
. . AHEE LS geie _ Figure 7-12. Schematic Diagram (08953)
< ¥ I = . B
13 3 2 H z : : { ’ 5 .
| | : : i _ . Receiver Control (A9A2)

P S 7-41(7-42)




RACAL PROPRIETARY

/"/’ DS2 /‘/‘ Dsi //

X
%

ps29 bs30 DS3! DS32 |
N A A N~
180 NG/ GY NV @ - B
e oss3/yv 05'34/./. 0525// DS26 A4 DS27 //- | D528/7
.., bss e ps7 //' 0% 2 ‘055/7' |
DS

8

" ;\g\/ o o

(D)

\

D
I\Gj\é/\( DSI6 /'/ DSIS/)" DS@/"/
DSZl /y" Ds22 /"/' DS23 /'/' 0824'/7'

NV SO

AN ¢ |

2

i

Y
80 N T | |
DSI7 /y Dsi8 /-/v Dsl9 /y' oszo/y _ | R ) _ ' | —

Re
N N
VAN %) Ry A u ) il |
| | A o 0 o Ass
C}(i') 3. * 4|+15 voTs_|
“eh e

I‘Jgure 7-13." Schematic Dlagram (09482),
: LCD/LED Display Board (A9A3)

7-43/(7-44)



FCAL PROPRIETARY

——
e NCINN E¥5: £3 i
. 7emac — i
F——— == 03_'3 = 4] ca |
| LINE /0 JI | lut 1 “Te st I
VOLTAGE | - o ;
SELECTION i cz = R |
> > 23 | 6.8uf .r_____.__j
g s g | | '
= —_ NN
Coaa chs3 +2CV RPEGULATOR 1 f—A—A————-ﬁ
VSi48X ASSEMELY | 2ov’ - E
—_—— "
—— A ———— e e "VI
- 1
. A
/c1o ) TO A9

+ ! > + 5V E6
—Ppe— g - Ul : \2
/:/ J_"' ‘L+' 7T8HGCS .
Ci ce

12500u f-— tut
Ri
‘ 33

,sm/l‘

TC A9

l
12000t } }
8 - |
E3 o » ' r‘(}
: : +5V (UNREG) | £s - ) TO A9
e :
I }

W
——
m —

[ =4

r-<3
£2 }} TO A9
. d
' i

"Y\O_

[ | CR2 /7T7 + 15V (UNREG)
D | 1 42 @-— | ? A
| f‘v(__ \Vfl‘}sx o i
i ' ?‘“‘@"—‘ +- ) : , u2 . sV 1€ A
EL ] ! EH— e : 7815 T
’ 4L+ e 1+ + a8 TO A9
. - |
l ,l A~ £200uf. lut — 10 TO AS —= TO A3
S | il ==& . . 56 o oo

— .
9 F F ¢ c? _T_+ s _I_+ i ?Ez 'J.cs /7
J P 5200uf 1ut ! . 6.8uf ey
| I T ; s . T | 15V

E3 7915

pei 32 TO AS —#= TO A3
23 TO A9 —m= TO A2
domns 2| TO A9 ——me. TO S2
TO A9 —a= TO A3

12 TO A9

|-'25 TO A9

|

|

|

!

|

!

|

I

| ‘
| boan34 7O A9
I i
I

1

|

|

f

|

J

| ’
i o

! '!1 .

| ; ‘ : ' T GND

- El
"LINE FILTER FUSE HOLEEFE—ATJB POWER INPUT 1 ' : . /I .
. TO A9

~

I
o
1|

lAMP _I_ J

|
4
1
|
I
!
i

'

I __;.—_._____J

Schematic Diagram (8512)

Figure 7-14.
Power Supply (A10)

7;45/(7-46)



nALAL FRUFRLIDTARY

WA ISR RE Wit 1SE (4%)
A7 J&
Ll
—— e e - e e e —— . — — g L2 b 1SE-USE AUSIC OUT
r 7 Sk , = CT}
;o — f'} 1SEILSE AUDIO OUT
o [ = 4
‘ awz] B aawil El p2f| Jl - 2HTI0 QUT (o FRONT PANEL SELECTED
‘ ) i L] L Pty RF 1N =5 2n¢ IF IK T ¢7d AUTIO Thorse
&E ‘ Low FaSS FILTER (¥ 7 R i 5 o = e
l . . 1} a Ez o .
I r wotE 1)
' ' , I 3 KoL (WCTE 1)
| | | 3 M,m IF 2iv. AGC MAIN IF & ISB/USB DIV AGC
[ .
, . ISB/LSE DIV AGL
; A EOR S et e s
i MINITSE (RITED Q)
L __11?___
— ¢ J
I
Jz
, ‘ o & MK IF ouT
- . . X3 =~ g o Y} B
[ ' ' k v o : C MAIN IF/AF o W10 (0FT50n50) i
Wiy (OFTIONAL) : |
REF o - i e [
INT/ZEXT : L ‘ : S, ]
. I[ Qryy ‘ . . ) . _r____.__\/” l
sz im : M !
! ' v '
| = I
CIFILEID | REER PRNEL |
v ]
, |
85 N
o 0PTIONAL O
HODULE J3
| , _ . _ LOCATION |
- - ———= —-—————-————.————-—-—-—‘*——’—7 a2 <€————< {(OFTIOKAL)
Pz L | ‘ lez ISE 1
| VY% | N33 g _ | e 2 ol IF 0uT |
| 1stL00UT | 2ncLO OUT | LINE 2 o | ;
, » ,
| ; A7 o I ‘ o LosBro ok ; 11 ' o o3 :
15T LO SYNTHESIZER 2)e1 w3 | polae . XD LO/BFO SYKTHESIZER . 94 [y e p2f 95 LIKE 1 QU1 " :
I 8 aa & > o] BFO OUTE—TE22 Br0 IN , ‘ Like 1 QUF | 5
H gy — ou £ + el e g o 158 AUD10
| =g _ 35 __ | BE Sfafen Suprafyal WO i 5 e Z2i: e 2 S § LINE 1IN :
L 3 -2 =
| |segesee3sng=EeTobsIsE I o og8etens I8 2R B8 8e8 s Bon ' = w2052%2 o Eo=oookolag o aiu I
3 . fwd IS5 < - D nE ;n
S[n]7|3jn]sfb[7[a]9[m1|[|2|13]u]|5[)s[17{15[19’20} ‘ ' & [Tl L el D s A e de 1e42spe] 333 FEx=d28, JmDmQ:DgEueEmgmu'—.uzq = LINE 2 IO |
| . I ‘ ‘ P1 | d NPT BT TN EIe BB B BuEE RS N Dy s s nEaaaS Ty L I
L I —————71/ l___i I ——————————1_ ] SOTDL e e [s Dol A o el ofecle o Lo de sl Aol P e 4”|ﬂ’1§ |
: IV e
W13 o Wia : . ~< 1v/out
W15 : |
- P2 ‘ P2 ( P2 : | REAR PANEL
£10J3] P3 p1 [ . | T I T — o)
20v[T . .
Wk H : - | ]
+15V UNRES[7] ] : . .
+ )_4_ 7
+5Y Uhéss_i_ (51 ABA2
A10 “15v[:] [ MICROCOMPUTER o .
POWER  +15V[F] <] AGAI i
SUPPLY A3 AGC[S] ) OPTIONAL
+15yf75] m , . , INTERFACE
w18 A10J1 15V 2] C A9 ' . f
o r MUTE OuT L FRONT PANEL ASSEMBLY - . ‘ i
" uNQ 2 | . o ) . :
+20V [ A9W1
-5 ]
" +15V UNREG a
: \ — = .
POWER CORD RELR 1 K D
PANEL - . o POWER
[ic] o
i
%
HUTE conTRoL [ 2] . »
. : COWIg ne—A_[x : : - . ) . » »
SISO BEE N — ‘ ) I » ]
i ‘ : : _ » : : Figure 7-15. Interconnection Wiring Diagram
Lc 44 weo ‘ : ' S S - ‘ (5200002) Main Chassis Assembly
i R ' 1
i . 7-47/(7-48) \




