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SECTION !

GENERAL INFORMATION

1-1.  SCOPE OF MANUAL

1-2. This manual contains #nstallation, operation, theory of operation, and
maintenance f{nstructicns, and alse . includes a parts 1ist and engineering
drawings for the VHF/UHF Receiver, Type RG-S545A, (hereinafter referred to as
the Receiver) manufactured by Racal Communications, Inc. (RACOMINC) of
Rockville, Maryland.

1-3. INTRODUCTION
1-4. The dinformation contained in this section is provided to familiarize

installation, operation, maintenance and administrative personne) with the
physical and functional characteristics of the Recefver.

1-5. EQUIPMENT DESCRIFTION

1-8. The following paragraphs describe the functienal purpose of the Receiver
and address operational characteristics associated with the Receiver per-
formance.,

1-7.  FUNCTIONAL PURPOSE. The Reteiver provides radio frequency (RF) reception
capabilities within a 20 and 1000 MHz frequency range, to provide demadulated
audio signals from amplitude modulated (AM], freguency modulated (FM), and
continuous wave (CW) signals. The Receiver is a synthesized, solid state,
microcomputer controlled wnit, with scan capabilities, a 99 channel memory, and
incorporates four [F handwidths, automatic frequency control {AFC), a carrier
operated relay (COR), and three modes of gai;: control to accommodate eperation.

1-8. OPERATIONAL CHARACTERISTICS. The Receiver is equipped for remote control
operation when utilizing an optional IEEE-~488C-1978 remote control fJoterface
(S5ee Appendix A, as applicable), and/or may also be controlled by a Spectrum
Surveillance Controller, Type RG-1342 ({hereinafter referred to as the Spectrum
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Surveillance Controller. In addition, an optional plug-fn narrowband Spectrum
Msplay Unit, Type RG-1320B (hereinafter referred to as the Spectrum Display}
when equipped with the Recelver, provides an operator with a visval display of
signal activity at and around the receiver tuned freguency.

1-9. Receiver fregquency tuning, to a resolution of 10 Hz over the 20 to
1000 MHz range, may be accomplished using a ten digit keypad, a tuning control,
ar a tening slew switch., Mumeric keypad freguency tuning is accomplfished by
gntering the desired frequency on the ten digit (D to 9) keypad with decimal
point. The Receiver automatically tunes to the frequency entered, to a
resclution of 10 Hz, when the ENT/EXCL FREQ pushbutton key is pressed. Both the
tuning lever and control can ba enabled for tuning the Receiver, either up or
down 1n frequency increments of three different rates; FAST (100 kMz), MED

(I kHz), or SLOW {10 H:z).

1-10. The scan capabilities of the Receiver may be operated in five different
modes; scanning up, or scarning down over the Receiver frequency 1limits;
automatie scan stop and hold e¢n a preset {OR threshold; start frequency at or
ashove the COR threshold: and memory channel scan with automatic stop and held con
a channg] pre-set threshold. The scan vp or scan down 15 seTected through the
numeric keypad along with a rate of scan from 10 Hz ¢o 1000 MHz per second.
This rate is selected through the numeric keypad (D to 9) with 0 providing a
scan stop; 1, a 10 Hx rate; 2, a 100 Hz rate; and, soc on with S providing a
1000 MHz rate. The scan, at the rate selected, s continuous in that the scan
is from one freguency limit to the cother f{up or down), them stepping ta the
opposite Iimit and repeating the scan. When scan is operated in the AFC mode,
the scan will automatically stop and hold on 2 frequency that has a signal level
at or above a pre-set COR threshold. The AFC will then adjust the frequency fo
center the signal in the IF passhand. Whan the signel ogoes belaw COR thrashold
and remains thers for approximately 0.5 seconds the scan will then coatipue, or
scan may be manually continued with the signal still kigh, by pressing the CLR
pushbutton key-switch. Upper and lower freqguency Timits are programmed by
keying in the freguency, then terminating the key seguence by actuating SCAN UP
pushbytton ¥ey-gwitch for the upper 1imit and SCAN DN for the Tower limit.
Automatic skip of a freguency at or above the COR threshold s accompiished by
storing the frequency in the exclude freguency 1ibrary memory. The scan may

1.2
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also be programmed to scam the channels stored in channel memory and to stop and
hotd on any signal at or above the pre-set COR threshold. Dweil time on each
channel is zpproximately 20 milliseconds uniess & signai above the thresheld is
found.

1-11. Channel memory provides for storage of up to 99 {01 to 99) channels with
full Receiver operating parameter set-up in each channel. Any channel may be
recalled for viewing or editing without affecting Receiver operation.  Any
channel recalled may be re-stored after viewing or editing or may be executed to
change the Receiver operation as directed by the parameters of the channel
pxecyted. Fach memory chanmel may be recalled by chamnel pumber (01 to 9%} or
the slew switch may be used to step through the channeis.

1-12. The Receiver coatains four IF filter amplifier assemblies with bandpass
filters incorporating 10, 20, 50 and 100 kHz bandwidths. Each IF filter
amplifier assembly contans a frequency compensated AM and FM demodulator. The
If bandwidths are selectahle by keypad entry at the front pane] of the Receiver.

1-13., A carrier operated relay (COR), integrated within the Receiver, operatas
from a preselected threshold of the detected RF signal. The COR may be either
anabled or disabled, and the threshoid adjusted by actuating a front pane] COR
THRESHOLD slew switch. The relay contacts provide a Tow impedance output to the
receiver rear panel when &losed (enabled and above threshold), and 2 high
impedance output when opened (disabled or below threshold).

1-14. Automatic freguency controc] (AFC) operates in cenjumction with COR and
may be enabled or disabled through actuation of the associated pushbutton key-
switch on the front panel. When both COR and AFC are enabled and the signat
Yeye]l is above the COR threshold, the freguency is awvtomatically adjusted to
center the signal in the IF passhand,

1-15, Three modes OFf ogain control are utilfzed in the Receiver and are
selectable from the front panel. The ABC may be operated with a slow or fast

time constant, while MGC has a salectable threshold over & minimum 100 dB range.

1-16. Remote control operation of the Receiver ocperating parameters s
accomplished when equipped with an optignal IEEE-4BHC remote contirel interface
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clrcuit card assembly (A7A9), which permits the Receiver to receive commands
from or send status information to a remote contraller/computer. The functions
which can be controlled from a remote location dinclude; fFregquency tuning,
detection mode, IF bandwidth selection, AGC, attenuation for manval gain,
fnterna) /external reference, scan, AFC, COR, channel memory, and frequency
excluded Tjbrary memory. Receiver status may be requested by a remote
controller/comuter with the Receiver in efther a remote or local control mode
of operation. In additton, an address switch assembly {51}, comprising a set of
8 DIP switches on the Receiver vear panel (covered), provide for programming the
optional remote contro} interface with the associated IEEE addresses.
Surveillance scanning control of the Recefver may be accomplished using an
optionat Spectrum Surveillance Controller interfaced through an associated FAST
SCAN interface connector J15 mounted on the receiver rear panel. The optiona)
Spectrum Display provides the oparator with 2 visual display of signal activity
at and arcund the receiver tuned freguency. The Spectrum Display accepts 2
21.4 Mdz IF signal generated within the Receiver and displays the input signa)
gpectrum utilizing a cathode ray tube (CRT), and has an adjustable sweep width
of 0 to 400 kHz about the receiver tuned freguency.

1-17. FUNCTIONAL OVERVIEW

1-18. The following paragraphs describe the Receiver employed in a typical
system application and address Receiver functional organization and principles
of operatton.

1-19, TYPICAL SYSTEM APPLICATION. Figure 1-1 shows a typical system
application bleck diagram. The ‘typica)l system may contain a remote
computer/position controller amd a  Spectrum SurveilTance Controller, in

conjunction with a wide band Spectrum Display, Type HPL311A. This system
accommodates three modes of surveillance; bandscan mode, discrete scan mode, and

the norma) receiver tuning mode. As a result, an operator can view a display of
the wide band frequency spectrum within the 20 to 1000 MHz range of the Receiver
and the received transmitter activity., The system may be controlled fram the
remote computer/position controller, the Spectrum Surveillance Controller, or
the receiver front panel controls, and allows talk/listen functions between all
three control positions, The optional plug-in Spectrum Display 1s also shown as
part of the system and when eaquipped, provides a narrew band 400 kHz spectrum
display of the tuned frequency for viewing at the receiver front panel.
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1-20. PRINCIPLES OF OPERATION. Figure 1-2 is & simplified functional block
diagram of the Receiver. The functional circuit breakdown is direcily related
to the module assemblies/circuit card assemblies contained n the Receiver.
This description describes the primary signal flow from tha RF antenna input ta
the ‘audioc and video outputs, and describes the supporting functions to that
primary signa) flow. The primary signal flow description includes; the tuper
assembly (A3), the IF assembly (A6), and the audio video amp1iffer/COR assembly
(A9). The supporting functions jnclude; the reference generator module assembly
(AB), the first LQ synthesizer module assembly (A5}, the second LO module
assembly (A8}, the receiver control assembly {A7 and A2}, and the power supply
modute assambly {Al}. This description is intended to provide the techricfan
with the basic operating principles of the Receiver. Foer a more detailed
description, refer to Section I¥, which presents thes same functional breakdewn
in greater detail.

1-21. PRIMARY SIGNAL FLOW. As shown in Figure 1-2, the RF input signal from
the antenna is routed and applied tuv an RF input 1imiter {A3A5) before being
appYied to the corresponding YHF/UHF preselector. The corresponding presetectar
implements preselection for application to either the VHF or UKF tuner module
assemhlies {(A3A1 and A3AZ respectively), providing first stage conversion within
the tuner assembly (A3), by mixing with local oscillator signal frequencies from
the first LO synthesizer modula assembly {A5). This first conversion stage pro-
duces three separate output signals of 661.4, 341.4 and 181.4 MHz, The
661.4 MHy IF signal 1s produced in the YHF tumer module assemhly, by tracking
the 20 to 500 MHz RF fnput signal with a 6B1.4 to 1161.4 MHz LD signal from the
first LD synthesizer module assembly {A5), producing the difference freguency af
661.4 MHz from an asscciated mixer. The 341.4 MHz difference frequency is pro-
duced in the UHF tuner module assembly, by tracking the 500 to 840 MHz input
with B841.4 to 1181.4 MHz, providing the 341.4 MHz IF from the mixer. The
181.4 MHr is also produced in the UHF tuner {n the same manper; except, that the
AID to 1000 MMz input is tracked with 1021.4 %to 1181.4 MHz. One of the three
converted frequencies [depending ¢n frequenty range)!, js then coupled to the
second converter stage and mixed with & frequency from the second LO module
assembly {Ad4). In the 20 to 500 MHz range, the 661.4 MHz IF {s mixed with
60 MHz: in the 500 to B40 MHz wange, 341.4 MHz IF 45 sixed with 320 MHZ; in the
840 to 1000 MHz the 1B1.4 MHz IF is mixed with 160 MHz. [n all three frequency
ranges, a 21.4 MHz IF signal is produced from a mixer within the second convars-

sion stage.
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1-22. The 21.4 MHz If signal from the tuner assembly is then coupled to one of
four IF bandpass filters in the IF assembiy (A6}. These filters are selectable
from the receiver front panel and provide either 10, 20, 50 or 100 kM2 of
bandwidth te the IF signal. The signal is then routed to & variable gaim
ampiifier [A6A2) which provides for both automatic {AGC} and manual {MGC) gain
control of the IF signal. The gain contralled signal is then detected {(AM, F,
or CW) and rovted to the audio vigeo amplifier [A9AZ) and COR (ASA3). The audio
and video signals are routed to the rear panel and to a front panel phones jack
for monitoring.

1-23. REFERENCE GENERATOR MDDULE ASSEMBLY (AB). The Receiver containg a
reference generator oscillator which provides an accurate 10 MHz reference
frequency to various receiver circuits. The reference frequency 1s generated by
an internal pven-temperature controlled, crystal oscillator (TCX0), which may be
further stabi)ized by using an external reference freguency of 1, 5 or 10 M4z
through rear panel EXT REF INPUT connector J17. A I MH: reference monitor
signal, derived from the 10 MHz reference, is also avatlable at rear panel 1 MHz
REF QOUT connector J18.

1-24. SECOND LD MODULE ASSEMBLY (A4). The second LU supplies three separate
freguencies to the tuner assembly (Al) for signal conversion utitiring the
second converter stage af the three IF signat freguencies generated in the First
conversion stage. The second L0 operates at 640 MHz and is stabiYized through a
phase-lock-Toop, referented to the 10 MHz refersnce frequency. The &840 MHz
putput of the basitc oscillator i% used as the second conversion frequency in the
20 to 500 MHz ramge. The 640 MHz 15 divided-by-two ta provide 320 MHz in the
E00 to B840 MHz freguency range; then the 320 MHz {15 further divided-by-two to
provide 160 MHz n the B40 to 1000 MHz frequency range. An cutput of the second
L0 1s made available at rear panel LOZ connector JG.

1-25. RECEIVER CONTROL ASSEMBLY. The receiver control assembly cowmprises the
functienal circuits of the front panel assembly ([A2) and receiver cantraoi
assembTy {A7). The front panel assembly contains the rcontrols, displays and
indicators physically mounted on the front papel, in addition te decoders for
the keyhoards. The recefver control assembly consists of a microcomputer,
interface, decoder and control sub-modules/circuit card assemblies, ana provides
for controlling the Receiver from the front panel, from a remote
controllerfcomputer, or from an Spectrtm Surveillance Controller as may he

1-8
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applicable. In the local control mode of operatfan, the Receiver operational
parameters are entered at the front panel and routed throuwgh the front panel
fnterface circuit card assembly (A7A4) to the microcomputer (A7AZ).  This
information dis then processed and routed through control circuits to the
appropriate reteiver functions. In addition, data is also routed back to the
front pane) for display. The data flow s timed and controlled by addresses and
strobes from the microcomputer and address decoder {R7A6). In the remote
contral mode of operation, the contral function is identical except that the
data flow is to and from the remote coatroller/computer. [n an optfonal fast
scan contral mode, @& microcomputer in  the Spectrum Surveillance Controller
interfaces with the microcomputer of the Receiver through nandshaking 1ines, and
directs receiver functions through the front panel I/0 control interface of the

Recedver.

1-26. POWER SUPPLY MODULE ASSEMBLY (Al). The Recelver's power supply will
operate from a 115 or 230 volt ac, 47 to 62 Mz power source. A primary power
fuse (F1) and imput voltage select card is accessible from the rear panel., The
de outputs to receiver control circufts include: requlated -15, -5, 415, and +28
volts de; and non-vegulated -22, +10, and +22 volts dc. In addition, 2 cooling
fan blower motor operates from a secondary winding of the power supply
transformer.

1-27. PHYSICAL DESCRIPTION

1-28. The Recejver's physical characteristics and physical/functional
assaciations are described in the following paragraphs.

1-29, RECEIVER ASSEMBLY. The Receiver module assemblies/circuit card assemblies
are contained within compartments within am aluminum chassis frame, The sacond
L0 (A4), first LO {AS) synthesizer, and IF (A6) assembljes are contained within
shielded enclosures with RFI covers ta prevent extraneous AF interference. The
chassfs of the Receiver consists of two side panels, and a rear and front panel,
The chassis 1s 19 inches wide, 20 inches deep, and S% inches high. The front
panel 1s slotted to aliow the Receiver to be mounted fn a standard 19-1nch
equipment rack.

1-10., MAJOR ASSEMBLIES. The Recefver comprises the assemblies/circuit card
assemblies as listed in Table 1-1. Refer to Figure 1.3 for identification and
1ocation of the major assemblies of the Receiver.

1-9



o1-1

B Lad M)
& » w

WO D = Th LN
L] - - L

10.
11.

=)

Spectrum Display Unit, Type RG-1320B (OPTIONAL)
Receiver Control Assembly (A7)
Receiver Control Interface Circuit Card Assembly (A7Al)
IEEE-488C Remote Control Interface Circuit

Card Assembly (A7A9) (OPTIONAL)
Converter Circuit Card Assembly (A7A8)
Preselector Controller Circuit Card Assembly (ATA7)
Address Decoder Circuit Card Assembly (ATAG)

. Display Driver (A7AS)

Front Panel [/0 Interface Circuit Card Assembly (A7A4)
Microcomputer Circuit Card Assembly (A7AZ)

Reference Generator Module Assembly [A8)

UHF (500-1000 MHz) Preselector Module Assembly (A3A4)

Figure 1-3.
*NOTE :
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. UHF Tuner Module Assembly (A3A3)

. IF Blanker Circuit Card Assembly (A1l)(OPTIONAL)

. RF Input Limiter Module Assembly (A3A5)

- Power Supply Module Assembly (Al)

. Power Rectifier Circuit Card Assembly (AlAl)

- VHF (20-500 MHz) Preselector Module Assembly (A3A2)
. YHF Tuner Module Assembly (A3Al)

Second LO Module Assembly (A4)

. IF Assembly [AG)

- IF Control Interface Circuit Card Assembly (AGA7)

. Variable Gain Amplifier Circuit Card Assembly (A6AZ)
. 100 kHz IF Filter Amplifier Assembly (A6A3)*

- 50 kHz IF Filter Amplifier Assembly (ABA4)

Receiver Chassis, Top View (Sheet 1 of 2)
The 100 kHz IF Filter Amplifier Circuit Card Assembly is standard:; 400/20 kHz IF Filter amplifier optional.
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26. 20 kHz IF Filter Amplifier Assembly (AGAS5) 35. Display Circuit Card Assembly (A2A3)
27. 10 kHz IF Filter Amplifier 36. Budio Video Amplifier/COR Assembly (A9)
Assembly (AGAG) (OPTIONAL) 37. Audio Video Amplifier Circuit Card Assembly (A9AZ)
28. USB Demodulator Circuit Card Assembly (A6A7) 38. COR Circuit Card Assembly (A9A3)
29, CW Demodulator Circuit Card Assembly (AGAB) 39. Audio Video Control Interface Circuit Card Assembly
30. LSB Demodulator Circuit Card 40. First LO Synthesizer Module Assembly (A3)
Assembly {AGA9) (OPTIONAL) (A9A1)
31. 10 kHz Converter Circuit Card 41. VCO B Module Assembly (AS5AS)
Assembly (ABA10) (OPTIONAL) 42. VCO A Module Assembly (AS5AL)
32. Front Panel Assembly (A2) 43. Programmable Divider Circuit Card Assembly (A5A4)
33. Keyboard Assembly (A2Al) 44, Controller Circuit Card Assembly (A5A2)

34. Keyboard Decoder Circuit Card Assembly (AZAZ) 45. Digiphase Processor Circuit Card Assembly (A5A3)

ULl T

T1-1

Figure 1-3. Receiver Chassis, Top View (Sheet 2 of 2)
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Table 1-1. Major Assembiies I
REFERENCE ASSEMBLY /CIRCUIT REFERENCE ASSEMBLY SCIRCUIT
DESIGNATLON CARD ASSEMBLY DESIGHATION CARD ASSEMBLY l
Al Power Supply Medule AGAR CW Demodulator
s fomercRogtifigy ABAS LS8 Demodulator ]
AZ Frant Fanel {Opticonal}
AZAl Keyboard ABALD 10 kHz Converter
AZAZ Keyboard Decoder (Optional) l
A2A3 MHsplay
A7 Raceiver Contrgl
A3 Tuner A7AL Receiver Control Qutput
A3A) YHF Tuner Module Interfaca l
A3AZ YHF [(20-500 MHZ) A7A2 Microcomputer
Preselector A7Ad4 Front Panel I1/0 Control
A3 UHF Tuner Module Interface .
A3RL UHF [500-1000 MHZ) AFAS Oisplay Driver
Preselector Module ATAG Address Decader
AIAS RF Input Limiter Madule AZAT Preselector Contraoller
A7hR Converter l
.1 Second LO Module atng IEEE-484C Remote Con-
AdAL Second LO trol Interface -
ASA2 Sacond LO Divider {Optional) l
i Hﬁrﬁul’ig Synthes izer A8 Raference Generator
A5AL ¥CO A Module Module Assembiy l
ABAZ Controller ASAl Reference Generator
ASA3 Digiphase Processor OsciTlator
ASad Programmable Civider ABA2 Contral Interface ',I'
ASAS ¥CO B Module ARA3 Givider
Agas 10 MHz Buffer
AE IF l
hsAal [F Control Interface Ag Audio Yideo Amplifier/
AGAZ Yariable Gain COR Assembly
Amp1ifiar AOAL Audio Video Control
ABA3 100 kHz IF Filter Interface '
Amplifier ASAZ Audio Video Amplifier
Agad B0 kHz IF Filter AOAZ Carrier Operated Ralay
Amplifier {COR) '
ABAS 20 kHz IF Filter
Amplifier AlD IEEE-488( Remote
ASAG 10 kHz IF Filter Control I[nterface
Amp11fer Adapter (Optional) .
AGAT USE Cemodulator
{Opttonal} All [F Blanker [Optional}
1-31. TECHNIGCAL PERFOHMANCE CHARACTERISTICS .'
1-32. Technical performance characteristics is a tabulated tisting containing l
the Recelver's most significant characteristics and associated performance
criteria. This data is provided in Table 1-2. l
1-12 l
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Table 1-2. Teechnical Performance Characteristics

CHARACTERISTICS

PERFORMANCE CRITERIA

Frequency Range
Synthesizer Step Time

Synthesizer Phase Noise

RF Inpust Impedance

RF Input VSWR

RF Input Protection
RF Input Nofige Figure

Intermodulation Distorticn, Third
Order

Intermodulation DHistortion, Second
Order

Image Rejection
IF Rejection

LG Leve]l at RF Input

Spurious Signals, Inteérnally Generated

Crossing Responses, Externally Gener-
ated

Demodu 1ation Modes

Distortion (Standard Bandwidths)

IF Bandpass Filter Bandwidths

20-1000 MHz
& milliseconds

10 Hz rms, typical

20 Hz rms maximum, from 200

to 3200 Hz

«115 dBe/Hz at 20 KHz offset

«127 dBe/Hz at 100 kHz
offset

50 chms
3:1, maximum
Te 10 V rms

12 d8 maximum measured to 2nd IF

0 ¢Bm IP, referenced to the input

+40 d9m IP, referenced to the input

90 d9, mininum
0¢ do, minimum
=107 dBm maximum

=120 dBm sfgnal level referenced to
input

70 dB below a 40 dBm input signal

AM, FM, and CW (standard)
Uss, LSB, and 158 (optional)

5% typical

10 xHz, 20 kHz, 40 kHz and
100 kMz (standard)

2.5:1 shape factor
Optional to 500 kHz
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Table 1-2. Technical Performance Characteristics (Cont.)

CHARACTERISTICS

PERFORMANCE CRITERIA

Receiver Sensitivity AM, FM

Gain Control Range (AGC and MGC)

AGC Accuracy

Wideband 1F Qutput (Pre-Filter IF)

Marrowband IF Output (Post-Filter IF)

IF Output Level

Audic Cutputs

¥ideo Qutput

F# Discriminator Qutput

A and FM sensitivity in dBm at
given bandwidths

10 kxHz 20 kHz S0 kHz 100 kHz
-58 -85 =91 -88

AM-~The specified input signal
Tevel in dBm, AM modulated 30%
tore, will produce a minimum 10 dB
signal plus noise to noise (5+N/N)
ratio at the audio output.

FM--The specified input Tevel in
dBm, FM demgdulated at a 1 kHz rate
with & deviation equal to 40 percent
of the IF bandwidth, will produce a
minimum 20 d8 (5+N/N) ratio at the
audio output. (400 Hz modulaticn is
used for the 10 and 20 kHz IF band-
widths.}

100 dB minimum

2 d8 output variation with 100 48
input charge

21.4 MHz, 10 MH2 bandwidth,
25 di above input.

21.4 MHz, 400 kHz bandwidth,
25 dB above fnput

=10 dBm nominal

Phone Jack: 100 mW across
600 ohms

Rear Panel: 3 mW across
600 ohms balanced, 100 Hz
to 20 KKz bandwidth

0.5 ¥rms across 93 ohms,
200 Hz to one-half IF handwidth

0.5 ¥YRMs across 93 ohms

1-14
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Table 1-2. Receiver Specifications {Cont.)
CHARACTERISTICS ) PERFORMANCE CRITERIA
Freguency Standard Aging +5 x 10-9 per day
Realen 45 3 10-8 per week
Frequency Error Less than +100 Hz pius
accumylated aqing
External Reference 1, 5, or 10 MHz, 50 mV¥ to 5 ¥p-p
across 50 ohms
Operating Modes Local, remote and fast scan controi
flemote Control Interface IEEE-48BC-1978
Weight Approximately 60 pounds with signal
monitor
Operating Temperature J9 o 5000
Storage Temperature -209C to +700C
Input Power 116/230 YAC + 10%
47 tp 62 Hz single phase
Stzer Front panel - 19 dinches wide, main
chassis 17 inches wide, 5.25 inches
high, 20 inches deep excluding <on-
nectors handles, controls and indi-
cators.
Power Consumption 170 Watts, approximately.

1-33. ANCILLARY EQUIPMENT/ACCESSORIES

1-34, The Receiver 7s supplied with a power cord and appropriate connections
for ancillary equipment and accessories. However, neither ancillary equipment
nor accessories are supplied with the Receiver. Te obtain the maximum
operatfonal use of the Receiver, the ancillary equipment and accessories listed
{n Table 1-3 should be obtained {as required) for gach specific application.

1-15
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Table 1l-3,

Equipment Accessories

EQUIPMENT fACCESSORY

APPLICATION

Headset

Synthesizer or Standard
Source (External Reference)

VYHF AJHF Antenna

Bemote Computer/Controller
{Computer Position Controller)
with Interface Buss Cable

Spectrum Surveillance Controller,
Type RG-1342
with Interface Buss Cable
{Fast Scan)

Spectrum Display, Type HP-]1311A

Spectrum OHsplay Unit,
Type RG-13208
[Avatlable as plug=in
option ta Recefver)

Single channel monitoring

Injecting an external reference input at
? MHz, 5 MHz, ar 10 MH:

RF signal interception for signal input
application to Receiver

Remgte contral operation

Surveillance scanning contrel unit pro-
viding rate selectable band scanning with
celectable band limits, and discrete fre-
quency scanning with selectable thresh-
olds, dwel) time and IF bandpass filter
bandwidth.

Wide band 10 MHZz signal display bandwidth
mopitoring, centered at 21.4 MHZ

Narrow band 400 kHz sfignal display band-
width mon{taring, centered at 21.4 MH2

) wm
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SECTION II

INSTALLATION

2-1. INTROOUCTION

2.2, This section contains instructions pertaining to the Receiver's logistics.
Theze instructions include preparatfon for use, installation, preparation for
storage, and preparation for shipment.,

2-3. PREPARATION FOR USE

2-4. Preparation for use 1includes procedures for unpacking the Receiver, as
well as, Input power selection, remote coatrnl finterface addressing fas
applicable), and initial checkout. These procedures should be performed on
inttial receipt of the Receiver and prior to installstion.

2-5. UNPACKING AND [INSPECTION PROCECURES. As shown in Figure 2-1, each
Receiver shall be unpacked and inspected in accordance with the following
procedures.

1. Open top of shipping container (5) and remove technical manval {B) and
power cord (7) from container.

2- Remove top piece {1) from container.
3. Remove Receiver (2) anclosed in a plastic bag fram container.
4, Remove Receiver from plastic bag (3).

5. Remove packing slip (6) from pltastic envelope on shipping container
and check to insure that all items listed on the packing siip were received.

6. Store all packing materials 7n shipping containgr and store shipping
container for re-use.

Z=1
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1. Top Piece

£. Receiver

3. Plastic Bag
4. Bottom Piece

. Shipping Eontalner
Packing Slip

Power Cord

» Terhnical Manual

m =4 hn
.

Figure 2-1. Receiver Shipping Container
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HOTE

1f any item 1isted on the packing slip
was not contafned in the shipping con-
tainer, requast disposition instructions

from responsible agency.

7. Inspect top and bottom, both sides, and both front and rear pangls of
equipment for dents, scratches or any visually identifiable structural damage.

B. Inspect controls and indicators on frant panel for broken or cracked

lenses and for damaged knobs or levers.

9, Inspect jacks and other rear pane)l mounted devices Tor damage.

ROTE

If any shipping damage was discovered,
request disposftion instructions from
responsible agency.

10. When dnspection 1ig satisfactorily completed, proceed with minimum
performance demonstration.

2.6, INPUT POMER SELECTION. The Recefver can be operated from either a
115 valt or 230 volt primary AC power source., The Receiver is factory strapped
for l15-volt operation. As shown in Figure 2-2, fo use¢ the Receiver with a
230 volt AL power source, perform steps 1 through 7.

1. tocate AC POWER filter assembly FL1 (7, Figure 2-2) on Receiver rear
panel.

2. Disconnect AC power cord and slide plastic cuver (2) fully to left,

3, Push FUSE PULL lever {3) to the left.
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TOP VIEW
O
DETAIL &
CIRCUIT CARD 115 O£z
2
DETRIL A
PUWER FILTER ASSEMBLY
1 Rear Panel 5, Circuit Card (1157230 VAC)
2 Plastic Cover 6. Fuse
3. FUSE PULL Lever ?.  AC POMER Filter Assembly FL1
4. Fuse Holder

Figure 2-2. Input Power Selection

2-4




Courtesy of http://BlackRadios.terryo.org

EM{B)-5545A
NOTE

One end of the fuse (6] will be ejected
as the Yever is pushed te the far Teft

position.
4. Remove fuse (6) from fuse holder (4}.

5. Insert pointed instrument into hole on circuit card {5} and pull

¢ircuit card from siot.

6. As shown in Detail B, Figure 2.2, orient circuit ¢ard with desired
voltage to left of card and readable (left to right}, then insert circuit card
fully into slot.

7. Insert correct fuse inte fuse holder allowing clearance for FUSE PULL
lever {5} to return to right position 2s fuse is installed.

ROTE

Use 1.25 amp slow-blow fuse for 230 volt
operation and 2.5 amp slow-blow fuse for
115 volt operation.

2.7. REMOTE CONTROL INTERFACE ADDRESSING PROCEDURES. The Receiver may be
interfzced with a romote contreller/computer when fitted with an optional
IEEE-488C remote control interface circuit card assembly {A7A9), as applicable.
To initialize commnicatign the remate contraller/computer must send a hinary
coded decimal (BCD) address code to the Receiver. This address code is referred
to by the mnemonic HLA {my }istening address) and preset at equipment.

1. Locate address switch assemhly 52 (17, Figure 2-4).

2. Loosen and remove two screws and cover mounted over address switch
assembly Ffrom receiver rear panel.

NOTE

The following procedures should be
implemented using a pointed instrument
to facilitate switch setting. In the

2-5
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following procedures, the ON position s
referred to as 2 logic 1 and the OFF
position as a logiec &, however, verify
this information in regards to this
application with responsible agency at
the manufacturer's facility.

3. Position point of instrument/tool on each individual switech 1-§ and
set address as required.

4. Align cover over address switch assembly (S2} on receiver rear pane}
and secure with two screws.

2-8. [IMITIAL CHECKOUT. Prigr to 1installing the Receiver, the following
procedures should be performed to ensure that the Receiver has not been damaged
in shipping and to f{insure operational integrity. {Refer to Figure 3-1 and
Table 3-1 for location and function of front pane] contruls).

1. Depress POWER PUSH/ON switch {28, Figure 3-1} to off.
2. Connect AC power cord between AC POWER filter assembiy FL1I on rear
panel (30, Figure 2-4) and the proper AC power sSource a5 selected in

paragraph 2-8.

3. Depress PUSH/ON POMER switch to om, and ensure that front panel
indicators illuminate and that a tuned frequency is displayed.

4. Press REMOTE switch to Tocal mode and observe that asseciated LED
indicator is unlit.

5. Press TINING rate OFF pushbutton switch.

6. Press FM detection mode pushbutton Kkey-switch and observe that
assocfated LED indicator $1luminates.

7. Press 10 kHz IF bandwidth pushbutton key-switch and observe that
associated LED indicator illuminates.

2-6
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8. Press AGC FAST pushbutton key-switch and observe that asseciated LED
Tndicator 4lluminates.

9. Connect a 600-ghm impedance headset to front panel HEADPHONES Jack.

10. Connect & suitable RF antenna to the ANTENNA input connector J1 (3,
Figure 2-4) on rear panel.

11. Press TUNING rate FAST pushbutton switch.

12. Press and hold TUNING $lew switch lever in efther wp or down position
and tune Recefver to frequency of a lotal FM station.

13. Monitor audio output using headphones, verify that an audio level is
present and can be controlled by assocfated headphones audio gain control.

14, Press TUNING rate SLOW pushbutton switch.

15. Adjust TUNING contra? knob in a clockwise (CW) and counter-clockwise

(CCW) direction and verify that selected frequency 10 Hz digit changes and that
TUNING meter indicates O level as station Is center tuped.

16. Enter tuned frequency of 100 MHz using numeric (0-9) pushbutton key-
switches.

17. Press ENT/EXCL FREQ pushbutton key-switch and ensure that Receiver
tunes to 100 MHz as indicated by the frequency dispilay.-

18. Oepress POWER PUSH/ON switch to off.

19, Disconnect AC power c¢ord from power source and associated antenna,
then proceed with fnstallation instrugtions.

2=9, INSTALLATION INSTRUCTIONS

2-10. To install the Receiver, two sets of procedures must be implemented.
These procedures include: installation and cabling. In addition, the Recefver's
rear panel components are fdentified and described.
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2-11.

the option of the using agency.

INSTALLATION PROCEDURES.
is equipped with a standard 19-inch wide, slotted front panel.
be installed within an equipment rack on angle supparts or by slide mounting, at
Perform the procedures 1n paragraph 2-12 or

z-13, as desired, ta install the Receiver when using either angle supparts or

slides, as may be applicable.

E"IE.

the equipment rack before proceeding.

Open rear door of equipment rack (1,

NOTE

¥ the unft 75 to be installed in an
equipment rack, 1t might be desirable to
install the unit with siide mounts. In
the event that a s3ide mount set has not
been provided with the upit and seems
practical for this installation
application (as appropriate), order one
set, standard 19-1nch Rack Sl1tde ¥Kit,
Part Number 81799 from the equipment
manufacturer.

Angle Support Installation - Ensure that angle supparts are installed in
(See Detail A, Figure 2.3).

NOTE

In the event that a heat producing unfit
will be mounted belaw the Receiver,
suffictent  cooling fans  must  be
provided, and a minimum of 2 inches of
unused space must be allowed divectly
below the Receiver.

cables will not interfare with Receiver installation.

CAUTION

When installing Recefver, be careful not
to damage rear panal components,

The Receiver is designed for rack mounting and
The Receiver may

Figure 2-3) and ensure that

y
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DETAIL A

ANGLE SUPPORT
DETAILS

DETAIL B

SLIOE DETAILS

o Be ol PO
» @ " - -

Equipment Rack
Angle Support (2)

$1ide, Stationary Section (2)
Spring, Retainer {2)

EW(B)~5545A

M4 (TYP)

B (TYP)

5 (TYr) \/ﬁ

. Slide, Chassis Section (2}
Screw and Washer (4)

Front Pane) Mounting Holes (4}
Receiver

2 93 =4 2

$11de, Intermediate Section [2)

Figure Z«3.

Equipment Ragk Instaliatton Options

2-9
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2. $et rear panel side of Receiver squarely on angle supports &nd stide
Receiver {9) inte¢ equipment rack (1).

4. Ensure all cables are clear of door and close dvor on rear of rack.

4. Align front panel mounting holes (8) with threaded mounting holes on
both sides of rack, and fnstall four screws and washers (7).

2.13. $lide Imstallation - This procedure is based on the use of standard thras
section, straight extension rack slides which can be attached to the Recefver
via universal type EIA hole spacings.

1. Attach chassis sectfon slide (6, Figure 2-3) to Receiver and ensure
that stationary sections (3) of rack slide ara installed in equipment rack {See
Datail B, Figure 2-3.}

2. DOpen rear door of rack and ensure that cables will not interfere with
Receiver installation.

CAUTION

When installing Receiver, be carefu? not
te damage rear panel components.

3. Align and insert both intermediate sections (5) of siide into
stationary sections (3) and gently slide Receiver {9} into rack until slides
catch on spring retainers (4).

4. Release spring retainers and siide Receiver fully into the rack
chassis.

E. Ensure all cables are clear of door and claose door on rear of rack.

6. Align front panel mounting holes (8) with threaded mounting holes on
both sides of rack and install four screws and washers [4).

?-14. REAR PANEL COMPONENTS -« The rear pane! components ifnclude: <onnectors
potentiometers, switches, and a terminal block as shown in Figure 2-4; their
operational functions are described in Table 2Z-1.

2-10
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Table 2-1. Rear Pane) Components

FIGURE & COMPONENT

INDEX KO, |  DESIGNATION SRR

2-4, 3 ANTENNA J1 Routes RF signal input from associated antenna
to receiver circuitry for detection.

L Lol J3 Provides & first LO control signal outpuf from
the first L0 synthes{zer module assembly {A5).

) IF ouT 24 Provides an IF ocutput of 21.4 MHz.

26 FM YIDED J& Provides a 93-o0hm unbalanced FM wideg putput
sigral during receiver operation in the FM
detection made.

7 L0z J& Provides a second LQ control si?nal output
from the second LO module assembly [Ad).

6 BOST FL IF J7 Provides an IF output ¢entered at 21.4 MHz,
from a variable gain amplifier (A6AZ)
contained within the IF assambly (A6).

24 YIGED J8 Provides a 93-ohm unbalanced videe output
signal during recalver operation in any
detection moda.

g SMOIN J9 Routes a 21.4 MMz IF sigral monmitor input to
the optional Spectrum Display; the 21.4 MHz IF
cutpuf of connector J7 is normally jumpered to
this input.

8 PRE FL IF J1D Provides a prefiltered IF  output <ignal,
?En§Ered at 21.4 MMz, from the tuner assemhly

A3].
22 10 MHz REF QUT Provides a 10 Mhz reference frequency output
J11 from the refergnce generator module assembly
(AB); the level of this signal s
50 mi1Yivolts to 5 volts peak-to-peak  at
80 ohms impedance.

11 X J1z2 Provides a harizontal deflection output for an
external sgectrum monitor.

2-4,10 Y J13 Provides a vertical deflection output for an
external spectrum monitor.

20 Z J14 Provides a blanking ({brightness control)
sfgnal output for an  external spectrum
monitar.

1§ FAST SCAN J15 Provides a remote control interface cenmection

to erable a remote Specirum  Surveillance
Controller to aperate the Recetiver in the fast
scan mode.

2-11
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Tabie 2-1.

Rear Pane! GCompenents [Cont.)

FIGURE &
INDEX NO.

COMPONENT
DESIGNATION

FUNCTION

16

17

14

19

14

27

25

23

21

13

12

TEEE-488
INTERFACE J16

Address Switch
Assembly (52)

[Covered)
TERM BLK TBL

EXT REF INPUT J17

1 MHz REF OUT 218

FM ¥IDEQ Rl

YIDEQ R2

AUDTO 1 R3

AUDIO 2 R4

REF 0SC ADJUST -
COARSE

REF DSC ADJUST -
FINE

Provides a remote control interface connection
to enable a remote controller/computer to
contre]l the Recelver through use of digita)
command woprds.

Provides for selection of wvarigus remote
control intarface system receiver 2ddresses.

Provides for two balanced audio 1 and 2
outputs, carrfer operated relay contact,
refergnce error yvoltage, and tuning and ievel
signal intercomnection to ancillary processing
equipments.

Routes an  external reference  frequency
standard at I ¥Hz, 5 MHz, or 10 MHz to be used
in place of 1D MHz reference oscillator
generated within the reference genperator
module assembly {AS).

Provides a 1 MHz reference frequency output
E;g? the reference generator module assembly

Potentiometer used to adjust the cutput level
of the FM video signal which is cutput from
connector J6.

Potentiometer used to adjust the output level
of the wvideo signal which 1s output from
connector J8.

Potentiometer wsed to adjust the output Tevel
of the audia 1 (USB) signal which is autput at
terminals 1, 2, and Y of terminal block [TERM
BLK} TBL.

Potentiometer to adjust the output level of
the audio 2 {LSB} signal which js output at
terminals 4, 5 and B of terminal blaock (TERM
BLK} TBl.

Potentiometer vused to
frequency of the
contaned within the
module assembly (A8},

course
reference
referance

adjust the
osciltator
genzrator

Potent iometer used to Fine
frequency of the reference
contained within  the reference
module assembly (A2},

ad just the
oscillator
generator

2-12
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31 30 29 28 27 26 25724 23 22 721 20 19 18
1. Handle (2) 16. IEEE-488 Remote Control Interface Connector J16(OPTTONAL)
2. Blower-Fan Assembly 17. Address Switch Assembly S2 (OPTIONAL)
3. ANTENNA Input Connector Jl 18. 1 MHz REF OUT Connector J18
4. IF OUT Connector J4 19. EXT REF INPUT Connector J17
5. LO1 Qutput Connector J3 with Cap 20. Z Blanking Signal Output Connector J14
6. POST FL IF Output Connector J7 21. AUDIO 2 Output Level Potentiometer R4
7. L0O? Output Connector J6 with Cap 22. 10 MHz REF OUT Conmector J11 with Cap
8. PRE FL IF Output Connector J10 23. AUDIO 1 Output Level Potentiometer R3
9. SM IN Connector J9 24. VIDEO Output Connector J8

10. Y-Vertical Deflection Signal Qutput Connector J13 25. VIDEOQ Qutput Level Potentiometer R?
11. X-Horizontal Deflection Signal Output Connector J12  26. FM VIDEO Output Connector J5

12. REF 0SC ADJUST - FIKE Control 27. FM VIDEO OQutput Level Potentiometer Rl
13. REF 0OSC ADJUST - COARSE Control 28. IF Blank Connector (OPTIONAL)
14. TERM BLK Audio/Control Signal Designation/Pin 29. Receiver Nameplate
Out Chart and Connector TB1 30. GND Terminal (E1)
15. FAST SCAN Remote Control Interface Connector J15 31. AC POMER Filter Assembly FL1

Figure 2-4. Receiver Rear Panel Details
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2-15. CABLING PROCEQURES - There are three sets of cabling associated with
providing recefver operation: {input power and signzl cabling, output signal
cabling, and special cabling. Input power and signal cabling, and output signal
cabling must be implemented te complete the Receiver electrical installation as
specified by this procedure. Cabting assocfated with aptional operating
applications may be implemented as described by Receiver aoperating instructions

{See Figure 2-5 and 3-2).

1. Connect ground wire AWG Mo. 10, with lugs on both ends, between GHD
terminal on receiver rear panel and equipment rack chassis ground (as

appropriate).

2. Connect AC power cord between AC POWER filter assembly FLI {30,
Figure 2-4} on receiver rear panel and equipment rack 115 volt +10%, 47 %o

62 Mz, AL power receptacle.

NOTE

The following step is5 to be implemented
only when the Receiver is fitted with
the optional IEEE-438C remote control
interface circuit card assembly (A7A9),
otherwise procead to step 4.

3. Connect [EEE-488C rempte control fintarface buss cable between
IEEE-498 remote control interface conmector Jl6 {as 2pplicable)} on receiver rear
panel and remote controiler/computer terminal.

NOTE

Input and output signal cables required
for cabling interconrectiens are not
provided with the Receiver. Use
compatible cables with the proper
impedance matching.

2-14
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4, Connect finput signal cables [(as required) between interfactng
equipment and appropriate signal input connectors in accordance with Figure 2-5.

5. Connect output signa) cables (as required) between appropriate signal
output connectors and interfacing equipment in accordance with Figure 2-5.

5. Ensure all cables are clear of door and close door on rear of rack
chassis.

2-16. PREPARATION FOR STORAGE

2.17. There aré no unique procedures or special circumstances to be considered
when preparing the Recefjver for storage other then those associated with good
commercial practices. Good commercial practices require a degree of protection
to prevent the Receiver from fncurring physical demage and to prevent
deterioration from excessive moisture, For best results, it is suggested that

the Receiver be stored 4n a structure which will sustain a temperature baetwen
400 ¢ and +700 ¢, and maintafn a relative humidity of 10 to 95 percent, non

condensing. The Recelver may be repackaged in its original shipping coentainer
for storage, as shown in Figure 2-1, or at the discretion of the using agency.

2-18. PREPARATION FOR SHIPMENT

2-19, There are no special circumstances to be considered when preparing the
Recaiver for shipment. The Receiver, properly packaged in its original shipping
container or 1n accordance with other good commercial practices, may be
teansported by comman carrier truck, rail, ship or aircraft, at the discretion
of the ussing agency.

2-15
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TO EXTERMAL
ANTENNA

SPECTRUM MONITOR
INPUT
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EXTERNAL
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SPECTRUM
SURVE TLLANCE
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REMOTE
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COMPUTER

REMOTE
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DISPLAY
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SECTION [I!

OMeERATION

3=1, INTRODUCTION

3-2, This section provides an operational overview of the Receiver and
{dentifies and describes the functions of the Receiver's contrels, indicaiors,
and operatorts adjustments. In addition, instructions are included or both
normal anrd special aperatioral applications. It should be noted, however, that
operatfag instructions for the Spectrum Display are not provided within the
scape of this manual. However, if the Spectrum Display is integrated within the
Receiver, the using agency must refer to the instruction manual for that
equ fpment.

3-3. 0QPERATTONAL CVERVIEW

3-4. In arder to use the complete functional capabilitfes of the Receiver, an
operator must become proficient in understanding and maaipulating the controls
which comprise the Receiver. Initially, an operating mode must be selected then
any available cperating parameters of the selected mode may be chosen. For the
perpose of this section, it 15 assumed that sufficient perigheral devices are
electronically iInterfaced with the Receiver, so that command signals,
intelligence, and responses may be sent and received within the system, thus
allgwing commands 9Jssued, received, and functional control signals to be
generated within the operatienal system. Such electronic informational
exchanges supply drive signals for indicators, dispTays and meters to provide
visual surveillapce and monitoring, and byte serial and bit parallel data for
contral and enalysis. Thus, the operator must choose between logcal or remote
contrel mode of operation, when fitted with the IEEE-488C remocte control
interface circuit card assembly [A7A9), as may be applicable. Than, a detection
mode must be selected and & method of tuning determined, as well as, automatic
{ABC) or manual gain contra® {MGC}. A freguency range of RF sighal evaluation
i$ then programmed hy the selection of an IF bandpass filter bandwidth. At this
point, the operator can then manipulate the controls that wtilize chapnel and
exclude freguency library memories, thersfore, scanning the RF either to detect
signals by chance ar by design.

3-1
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3-5. CONTROLS AND INDICATORS

3.6. Front panel controls and indicators are identified on Figure 3-1 and their
cperational functions are described in Table 3-1. Potentiometers that are
located on the rear panel are shown on Figure 2-&; their operatiomal functions
are described in TabTe 2-1.

Table 3-1. Controls and Indicators

FIGURES
IHDEX CONTROL /INDICATOR FUNCTION
Hu‘

1 100 kHz Pushbutton Key-Switch| Selects an IF bandpass filter band-

with LED Indicator width of 100 kHz and associatad LED
indfcates that bandwidth has been
splacted.

2 50 kHz Pushbutton Key-Switch Selects an IF bandpass filter band-
with LED Indicator width of 50 kHz and associated LED

indicates that bandwidth has been
selected.

3 20 kHz Pushbutton Key=Switch Selects an IF bandpass filter band-
with LED Indicator width of 20 kHz and assoaciated LED

indfcates that bandwidth has been
selected.

4 L0 kHz Pushbutton Key-Switch Selects an [F bandpass filter band-
with LED indicator width aof 10 khz and associated LED

indicates that bandwidth has been
saTected,

5 FM Pushbuttan Key-3witch SeTects the FM detection mode and
with LED Indicator associated LED fadicates that FM

detection mode has been selected.

6 AM Pushbutton Key-Switch Selects the AM detection mode and
with LED Indicator associated LED indicates that AM

detection mode has been selected.

7 Blank Pushbutton Key-3witch No function assigned; reserved for

optional I58 function.

8 AFC Pushbutton Key«5witch Alternately pressing epables and
with LED Indicator disahles the AFC mode and associated

LED indicates when enabled,

9 AGC FAST Pushbutton Key- Sefects and indicates the automatic RF
Switch with LED gain mode. It provides a fast rate of
Indicator gatn adjustment and is the g9ain mode

recanmmended for most recefver opera-
tions.
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Table 3-1. Controls and Indicators {Cont.)
LAAe NTROL f INDICATOR FURCT [OK
INDEX HO, o d

1a EXT REF Pushbutton Key- Selects and indicates that the external
Switch with LED i reference frequency mode is functional
Indicator when 3 1 MHz, 5 MHz or 10 MHz input

frequency is connected to the receiver
rear panel; the external reference mode
locks the receiver's internal freguency
standard to the external frequency
refarance.

11 Numeric Pushbutton Key- Contains the digits O through 9 and
Switches decimal point {.); used to enter

selected tuning frequency in tuning
mode, start-stop fregquencies for

scan mode, exclude frequencies

for scan exclude freguency mode,
channel selection in memory mode,

and scan rate selection in scan mode.

12 SCAN UP Pushbutton Key- Selects or terminates scan up modes
Switch with LED with digit rates from 0 to 9 and
Indicator associated LED indicates that mode

has been selected.

13 SCAN DN Pushbutton Key- Selects or terminates scan down modes
Switch with LED with digit rates for 0 to 9 and
Indicator associated LED indicates that mode has

been selected.

14 EXEC Pushbutton Key-Switch Executes the displayed chanpel in
memory mode for operation.

15 S5TO Pushbutton Key-Switch Selects and stores programmed channels
in memory when used in conjunction with
memory mode.

16 MEMORY DISPLAY Indicates the stored channel number

Apnunciator most recently called during memory
mode.

17 COR THRESHOLD Indicates when COR THRESHOLD is enabled
Annunc jator through COR THRESHOLD slew switch.

13 COR Annunciator Indicates when signal level equals or

exceeds pre-set threshold.

19 FAST SCAN Annunciator Indicates when an optional Spectrum

Surveillance Controller has control of
Regeiver fupctions.
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Table 3-1. Controls and Indicaters (Cont.) _
FIGURE & ) '
FUNCTION
INDEX NO. ﬂﬂﬂTﬁ:}!IHﬂIEﬂTnﬂ | .
20 REFERENCE UNLOCKED Indicates by flashing on and off in the
Annitnciator external reference frequency mode that
the internal reference frequency is nat
Tocked to the external reference,
21 Frequency Display Indicates selected tuned frequency

2¢

23

24

25

26

ev
(4]
2%
30

31

3e

33

J4

LEVEL Meter

TUNENG Meter

REMDTE Control Switch

TURIRG Control Knob

POWER PUSH/ON Switch

FAST TUNING Rate (100 kHz)
Pushbutton Switeh

MED TUNING Rate {1 kHz)
Pushbutton Switch

SLOW TUKING Rate (10 Hz)
Pushbutten Switch

OFF TUNINE Rate
Pushbutton Switch

RCL Pushbutton Key-Switch
MEM Pushbutton Key-Switch

with LED Indicator
TUNING STew Switch

CHAN SCAN Pushbutton Key-
Switeh with LED
Indicator

to a resolution of 10 Hz with decimal
fndfcating MHz; eight digit LED
display.

Provides a visual indication of the RF
power level at the antenna fnput.

Provides a visual indication of
relative frequency signal Jevel to
which the Regaiver 1s tuned.

Frovides alternate selection between
the remote and local control mades.

Used to tune Receiver selected fre-
quency, up or down, at a rate selected
by the TUNING rate FAST, MED, or SLOW
pushbutton switch.

Praovides on/off control of ac power
soyrce ta the Receiver.

These four pushbutton switches cantrol
the tuning rate (in Hz) at which the
TUNING switches and TUNINE control knob
tune the Recejver; OFF disables hoth
tuning controls.

Provides for recall of channels stored
in channal memory.

Selects and indicates the chanpel
memery scan mode.

Used to tune Receiver selected tuning
frequency, up or down, at a rate
selected by the TUNING mode FAST, MED,
or 5LOW pushbutton switch.

Selects and fndicates the channel
memory scan mode,

G EE S BN EN OGN UP A M U5 G0 M G S0 S & G0 S0 o |
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Table 3-1. Controls and Indicators (Cont.)
FIGURE &
NDICATCOR FUNCTION
| INDEX_NO. GﬂHTRELII D1
15 ENT/EXCL FREQ Enters selected tuning frequency or
Pushtutton Key-Switch frequencies into the exclude frequency
memory library.

36 CLR Pushbutton Key-Switch Clears digits entered but not yet
executed with the enter pushbutton
key-switch: terminates memory mode,
and continues scan when scan has locked
on a COR threshold signal,

37 COR THRESHOLD Slew Switch Enahies the carrier operated relay
(COR) and adjusts the threshold
at which it operates.
38 fiF GAIN Slew Switch AdJusts recediver gatn in MGC mode.
39 MBC Pushbutton Key-Switch Salacts and fndicates the manual gain
with LED [ndicator cantrol (MGC) mode.
40 ABC SLOW Pushbutton Key- Selects and indicates the slow
Switch with LED automatic gain control (AGC) mode
Indicator
41 HEADPHONES Audio Gain Adjusts the avdie level to the
Controls (USB and LSB) neadphones jack.
a2 Blank Pushbutton Key- No function assigned; reserved for
Switeh optional LSE functian.
43 Blank Pushbuttan Key- No function assigned; raeserved for
Switch optional USE functiom,

44 HEADPHONES Jack Provides audio signal cutput
for 600 ohm headset.

45 CHD Pushbutton Key-Switch Selects and {ndicates the CW detection

with LED Indicator made with O offset.

46 CW 1 KHz Pushbutton Key- Seiects and indicates the CH detection

Switch with LED made with 1 KHz offset.
Indicator
47 Spectrum Display Refer to equipment manual for Spectrum
Dispiay Unit, Type R&-13208B
Address Switch Provides Tor selection of various
Assembly (Covered) protacol interface s?ecifica-
tions (See Tahle 2-2).

3-5
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1. 100 KHz Pushbutton Key-Switch 13. SCAN DN Pushbutton Key-Switch
2. 50 KHz Pushbutton Key-Switch 14. EXEC Pushbutton Key-Switch
3. 20 KHz Pushbutton Key-Switch 15. STO Pushbutton Key-Switch
4. 10 KHz Pushbutton Key-Switch 16. MEMORY DISPLAY LED Indicator with
Annunciator %
5. FM Pushbutton Key-Switch 17. COR THRESHOLD Annunciator
6. AM Pushbutton Key-Switch 18. COR Annunciator
7. [ISB Pushbutton Key-Switch (Optional) 19. FAST SCAN Annunciator
8. AFC Pushbutton Key-Switch 20. REFERENCE UNLOCKED Annunciator
9. AGC FAST Pushbutton Key-Switch 21. Frequency Display
10. EXT REF Pushbutton Key-Switch 22. LEVEL Meter
11. HNumeric 0-9, decimal point (.) 23. TUNING Meter
Pushbutton Key-Switches 24, REMOTE Switch
12. SCAN UP Pushbutton Key-Switch 25. TUNING Control Knob

Figure 3-1. Front Panel Controls and Indicators (Sheet 1 of 2)
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26.
27,
28.
29.
30.
al.
32.
33.
34.
35.
36.

*NOTE: Refer

(%]
Sl

47 46 45 44 43 42 41 40 39 38

POWER PUSH/ON Switch

TUNING Rate FAST Pushbutton Key-Switch
TUNING Rate MED Pushbutton Key-Switch
TUNING Rate SLOW Pushbutton Key-Switch
TUNING Rate OFF Pushbutton Key-Switch
RCL Pushbutton Key-Switch

MEM Pushbutton Key-Switch

TUNING Slew Switch

CHAN SCAN Pushbutton Key-Switch
ENT/EXCL FREQ Pushbutton Key-Switch
CLR Pushbutton Key-Switch

to Spectrum Display Unit, Type RG-1320B equipment manual for front panel controls and indicators.

Figure 3-1.

HEZUHFSReculvar HG-§E¢EA g
M _
LA % .
' 11"' \\;\\ '
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37 36 353433323130 29 28 27 26
37. COR THRESHOLD Slew Switch
38. RF GAIN Slew Switch
39. MGC Pushbutton Key-Switch

AGC SLOW Pushbutton Key-Switch
HEADPHONES Gain Control

LSB Pushbutton Switch (Optional)
USB Pushbutton Switch (Optional)
HEADPHONES Jack

CH 0 Pushbutton Key-Switch

CW 1 KHz Pushbutton Key-Switch
Spectrum Display Unit*

Front Panel Controls and Indicators (Sheet 2 of 2)
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3-7. OPERATING INSTRUCTIONS

3-8. These operating instructions are designed to familiarize the operator
with the different operational parameters within operating modes available. The
Receiver may be operated from the front pane) (local control), from a remote
controller/computer (remote control), or frem a Ssurveillance Controller (fast
scan control), as may be applicable., In either the local or remote modes, the
Receiver may be operated in any detection mode, usfng any one of four I[F
pandpass f11ter bandwidths, and AGC modes and scan modes, In addition, the
channe) memory and exclude freguency 1ibrary memory may be programmed, stored,
recalled or executed in both the Tocal and remote modes of operatifon. [In the
fast scan contro) mode, a Spectrum Survedillance Controller, connected to the
Receiver, directs all Receiver operations. The operating instructions are
provided in three control modes of cperation; local, remote and fast scan. The
operator should familiarize himseif with the local operating techniques before
attempting remote or fast scan operatfon. The Tlocal cperating ‘instructions
provide detalled operating techniques and descriptions, while remote and fast
scan  ingtructions describe operating format, commands and  interface
requirements.

NOTE

Operational expertise uging the Receiver
in the local control mode of operation
1s  suggested prier %o  attempting
operation in the remote control mode, as
may be applicable., The operator must
first connect the primary AC power
source to the Receiver, turn power on,
and then select Tocal control mode of
operation by depressing ‘the REMOTE
switch, When  the  Receiver  is
functfontng ¥n the remote control mode,
the associated LED indicator will be on,
whereas when the Receiver s in the
local contro)l mode the associated LED
indicator will be off.

F_g—l

|
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3-9. LOCAL QPERATION CONTROL MODES. Paragraphs 3-10 through 3-18 describe the
basic operating parameters for the Receiver. Because of the various modes and
conditions in which these parametsrs may be used, the follgwing descriptions are
not intended as operating procedures but to familiarize the operator with the
various operating parameters. If they are used 1In conjunstion with Tocal
operation, power must be turped on, and the REMOTE switch must be set for logal
cperation. For typical Tlocal control operating instructions refer to
paragraph 3-19.

3-10. Detection Modes. The Receiver provides several detection modes which
include: AM, FM, CW with 0 offset, CW with 1 kHz offset, USB, LS8, and ISB, as
may be applicable. Selection of e&ither of the available modes of operation is
made by pressing the appropriazte mode selectien pushbuttan key-switch located on
the frant panel of the Receiver. When a mode 15 selected, the associated LED
indicator will il1luminate. It should also be noted, that selection of =«
detection mode will autpmatically disable the previous detectfon mode, and
therefore only a single mode of detection can be made operable or selectable at
any given time. The avallabTe detection modes and associated criteria are as
follows:

2. AM Mode - Amplitude Modulaticn
1. Press AM pushhutton key-switch to select AM mode.

¢. Select desired IF bandwidth by pressing I0 kHz, 20 kHz, 50 kHz,
or 100 kHz pushbutton key-switch.

3. Jelect desired gain control mode by pressing MGC, AGC SLOW, or
AGC FAST pushbutton key-switch.

h. FM Mode - Frequency Modulation: a demodulated FM signal will preduce
the carrier, or center frequency; that carrier plus the frequency of
modulation as a higher frequency; that carrier minus the frequency of
madulation as a lower frequency; and, the modulation as a transmitted
frequency. However, the latter signal frequency will not be within
the passband of the Receivar.

3-9
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1. Press FM pushbutton key-switch te select FM mode.

HOTE

Although any bandwidth can be selected,
a band slightly greater than the maximum

carrier deviation should be wused to
ensure a full scale output without
distorting the signal.

2. Saelect desired IF bandwidth by pressing 10 kHz, 20 kHz, 50 kHz,
or 100 kHz pushbutton key-switch.

NOTE

The AGC SLOW gain control mode is not
recommended for tise during FW  signai
detection.

i, Select desired gain control by pressing either AGLC FAST or MGC
pushbutton key=switch.

c. CW 0 - Carrier Waye: if an unmodulated carrier is received, the JF
s1gnal of that carrier will be at 21.4 MHz, and the audio signa)
associated with that carrier will not be present in either the
headphonas ar ancillary speaker quiput.

CW 1 kHz - Carrier Wave; when this made is selected, audio monitoring
1s avaflaghie, in conjunction with a I kHz tone in the headphomas and
ancillary speaker, due to the 1 kHz offset 1n processing the audfo
signals.

HOTE

The CWO mode wutfllzes a fixed CHW
detection mode and the CW 1 kK2 mode
utiVizes a 1 kHz offset CW detection
mode.

3-10
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Press CW ) or CW lkHz pushbutton key-switch to select desired CV
mode of operation.

IF bandwidth that will permit sufficient offset to
produce a tone frequency from the HEADPHORES output jack.

Monitor audio signal output from HEADPHOMES output jack and tune
Receiver to frequency slightly offset from the carrier fraquency
to produce an audio signal tone.

USB {Optional) - Upper Sideband; by convention, selection of upper
sideband is higher in frequency than the carrier frequency and is in
the frequency hand 3200 kHz wide, which begins 200 kHz higher than

the carrier frequency.

Selectian of the USE detection mode allows

evaluation of the sideband that s located within that band of
frequencies.

NOTE

When the 5B detection mode is selected,
audio signal tones of a lower sideband
{L58) signal will not be heard in either
the headphones or speaker cutputs. To
monitor a LSE <ignal with audio, it Is
necessary to  select the independent
sideband (1SB) detection mode. Refer to
sub-paragraph f.

Press USB pushbutton key-switch to select US8 mode.

Select desired IF bandwidth by pressing either 10 kHz, 20 kHz,
50 kHz, or 100 kHz pushbutton key-switch, as appropriate.

Select desired gain control by pressing either WGC, AGC SLOW, or
AGC FAST pushbutton key-switch.

3-11
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3-12

E!

LS8 (Optional) - Lower Sideband; by convention, the lawer sideband is
lower in frequency than the carrier wave frequency, and is in the
frequency band 3200 kHz wide, which begins 200 kHz Tower than tihe
carrier wave fregquency. Selection of the LSB detection mode allows
evaluation of the sideband that 1s Jocated within that band of

frequencies.

NOTE

When the LSB detection mode 1s selected,
audio signal tones of an upper sideband
{USB} signal will not be heard in either
the headphonres or speaker outputs. Te
menitor a USB signal with audio, 1t 18
necessary to select the independent
sideband [ISB) detection mode. Refer to
sub-paragraph f.

1. Press L5B pushhytteon key-switch to select LSB meode-

2. Setect desired IF bandwidth by pressing either 10 kHz, 20 kHz,
50 kHz, or 100 kHz pushbutton key-switch, as appropriate.

3. Select desired pain contrel by pressing either MGC, AGC 5LOW, or
AGC FAST pushbutton key-switch.

IS8 (Optional) - Independant Sideband; the independent sideband is
rot a sideband signal, however, selection of the [SB detegction mode
allgws an audig signal tome of either L5B or USB to be monitored
while operating the Reteiver in the opposite sideband detection mode.
Refar to sub-paragraphs d and e.

1. Press ISB pushbutton Xey-switeh ta select ISBE mode.

2. Select desired IF bandwidth by pressing either 10 kHz, 20 kHz,
50 kKz, or 100 kHz pushbutton key-switch, as appropriate.

B o o e e e e e e e
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3. Select desired gain control by pressing e{ther MGC, AGC, SLOW, or
AGC FAST pushbutton key-switch.

3.11. Frequency Tuning. With the Receiver in the Tlpcal control mode of
four methods of tuming are avallable to the pperator which include:

operation,

manual tuning using the TURING control knob; manpual tuning using the TUNING siew
switch: manual turning using the 10 digit (03} numerical pushbutton key-switches
with decimal point {,) and ENT/EXCL FREQ {entar excluded frequency) pushbution
key-switch; and, automatic scanning fup or down) of the entire frequency range
of the Receiver. It should alsc be noted, that when using gither the mapual or
automatic tuning metnod, the selected turning frequency may be changed at a fast
(100 kHz}, medium {} kHz), or slow {10 Hz} rate.

alﬂ

NOTE

The fopur TUNING wate pushbutton key-
switches labeled FAST, MED, SLOW, and
OFF do not operate independently of each
other. If one of the switches 1is
pressed, any other switch that had been
pressed will be reset. Therefore, it is
gnly capable te have a single tuning
rate operational at any one time.

TUNING S51ew Switch

1.

Select desired tuning rate by pressing either FAST, MED, or 3LOW
TUHIKG rate pushbutton switch.

et and hold TUKIMG slew switch in up positien to increase
frequency or down position to decrease frequency, and cbserve

corresponging change on frequency display.

Release TUNING stew switch when frequency display indicates
desired frequency.

Press TUNING rate OFF pushbutton switch ta lock Receiver at
desired frequency and disable tuning controis.

3-11
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3-14

C-

NOTE

When wusing the TUNING rate FAST
pushbutton switch, the 100 kHz digit,
located immediately to the right af the
decimal point, will charge; when using
the MED pushbutton switch the 1 kHz
digit, the third digit to the right of
the decimal point will change; when
using the SLOW pushbutton switeh, tha
10 Hz digit, the fifth digit to the
right of the decima) point will change.
These changes occur as the receiver is
tuned manually either using the tuning
contrel knob or tuning slew switch
lever.

TUNING Contral Knab

4.

Sefect desired tumimng rate by pressing elther FAST, MED OR SLOW
TUNING rate pushbutton switch.

Adjust TUNING control kneb in a clockwise {(CW) direction to
increase frequency or counterclockwise (COW) to  decrease
freguency and observe that frequency changes on frequeency
display,

Digscontinue adjusting TUNING control knob when freguency display
indfcates desired freguency.

Press TUNING rate QFF pushbutton switeh to disable TUNING centrol
knob and lock Receiver at desired frequency.

Tuning using 10 Digit {0-9) with Decimal Point (.} Humerical
Pushbrtton Key-Switches.

1.

Enter desired frequency by pressing appropriate pushbutton Xey-
switches sequentialiy selecting significant to least significant
digits.

| A SE N W G NN I G SR R AR am S A an W e oy
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For example for a  frequency of
204.06088, opress 2, 0, 4,. (decimal
point), 0, 6, O, 8 and in that order.
If an ipcorrect digit s selected during
tuning frequency entry, press CLR
pushbutton key-switch to erase entries,
then reseltect the desired frequency.

d. 35can Tuning - See paragraph 3-16.

3-12. Gain Control Modes.

gcontrol (MGC) or automatic gain centrol (AGC) modes.

a. Manual Gain Cantral (MGC)

1.

b, Automatic Bain Control (AGC)

14.

EM(8}-55454

Press ENT/EXCL FREQ pushbutton key-switch to tume Receiver.

The Receiver ¢an be operated in elther manual gain

Press MGBC pushbutton key-switch to set Recefver in manual gain
control made.

set and hold RF GAIN slew switch in up or down position to obtain
desired level as indicated by front panel LEVEL meter. Press
lever switch uwp to increase gain, down to decrease gain, in
addition, the level meter indicates relative attenuation when in
the MGC mode.

Selected desired ABC time constant by pressing either AGC FAST or
AGC SLOW pushbutton key-switch.

3-13. IF Bandwidth - One of four If bandwidths may be selected during Receiver
operation; however, the narrowest bandwidth to incompass
should be used, such as in the FM mode where the bandwidth depends on matimum

carrier deviatian.

the detected signal

3-15
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1. Select desired IF bandwidth hy pressfng either 10 kHz, 20 kHz, 50 kMz
or 100 kKz pushbutton key-switch.

3-14, Carrier Operated Relay (COR) - This function is activated through the COR
THRESHOLD slew switch., The switch has two fumctions which include; to activate
the COR THRESHOLD annunciator, 1in conjunction with displaying the threshold
Teval an the LEYEL meter, and to adjust the COR threshold level,

1. Set and hold COR THRESHOLD slew switch fn up or down position and
release.

2. Observe that COR THRESHOLD annunciator appears and a threshold level
{s indicated on LEVEL meter.

NOTE

The COR THRESHQLD annunciator will
remain on  for twl sscomds when the
switch 13 actuated for the first time.
It must be actvated, up or down, a
sacond time within the two second period
te adjust the COR Theeshoid.

3. Within two seconds, press the COR THRESHOLD slew switeh down (to
increment) or up [to detrement) to appropriate level indicated on
LEVEL metar.

MITE

it should be noted that the Incrementing
or decrementing will be variable so that
the longer the switch is held in either
position the faster the threshaid level
will change. in addition, the COR
THRESHOLD annunciator will disappear
after the COR THRESHOLD slew switch has

3-16
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keen in the center positien for two
saconds and COR annunciator will appear
when the receiver signal level or the
MGL attenvation level exceeds the set
threshald.

3-15. Automatic Freguency Contrel (AFC) - This function operates in
conjunction with the COR threshold, so that when the {O0R Jine asserts, the

receiver tuned frequency will be centered in the IF passband.

1. Press AFC pushbutton and observe that assoctated LED indicator
i1 uminates.,

NOTE

In scan mode, if AFC cannot Tock on a
signal, the AFC LED indicater will blink
three times and the scan will contire.

2. Press AF{ pushbutton a second time to disable AFC mode and observe
that AFC indicator goes out,

3-16. Scan Modes - The Receiver may be operated in any cne of five different
scan modes which dnclude:  sgan up or down to the Receiver frequency 1imits;
sean up or down with preset frequency Jlimits; automatic stop and held on a
preset COR threshold level; automatic skip of a preset COR threshold level;
{excluding frequencies) and, memory chanrel scan with automatic stop on a preset
COR thrashola level,

a. 3Scan Up or Down to Recelver Freguency Limits.

NOTE

If freguency 1imits have been previously
set for the scan mode, then the Receiver
Timits will have to be entered {see sub-
paragraph b},

3-17
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1. Press SCAN UP pushbutton key-switch and obsérve that associated
LED indicator illuminates and a flashing Zera occurs in the left

most digit.

2. Press numeric pushbutton Key-switch 1 and observe that frequency
indicated increases at 10 Hz per second rate.

3. Press numeric pushbutton key-switch 3 and observe that frequency
increases at 100 MHz per sacond rate and that scan accurs to
Receiver upper freguancy Ulimit, then skips to lower Timit and
keging over again.

HOTE

If the Recelver is scanned in the AFC
mode, the highest scan rate will be
gither 5 or &, depending on the |IF
bandwidth selected.

4. Press numeric pushbutton key-switch 0 and observe that scan
stops, and that Receiver remains in scan up mode.

5. Press SCAN UP pushbutton key-switth and observe that associated
LED indicator goes out.

NOTE

The Receiver is no longer in the scan
mode.  Repeat steps I-5 for scan down
mode by pressing SCAN ON pushbutton Rey-
switch and selecting any numeric rate
from 0 to 9.

b. 3¢an with Pre-3et Frequency Limits.

3-18
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KOTE

1f scan limits have not been programmed
or the memory has been dumped, the upper
and lower limits will be the Receiver
frequency limits.

Press SCAN UP pushbutton key-switch and observe that associated
LED indicator f1luminates and a frequency is displayed with a
flashing 0 as Teft most digit.

NATE
This frequency is the upper scan Timit.

Press SCAN OH pushbutton key-switch and observe that associated
{ED dndicatar T1luminates and a frequency is displayed, with a
flashing 0 as left most digit.

Remove Recefver from scan mode of operation by pressing SCAH DN
pushbutton key-switch and observe that associated LED indicator
qoes put.

Enter 800 MHz wusing numeric pushbutton key-switches, ther press
SCAN UP pushbutton key-switch, and observe that associated LED
indicator does not come on,

NOTE

Step 4 enters the upper frequency limit
But does not display it on the frequency
display. To display the frequency limit
repeat step 1.

Enter 400 ¥Hz using numeric (0-9) pushbutton key-switches, then
press SCAN DN pushbutton key-switch, and observe that associated
LED indicator does not §1luminate.
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NOTE

Step 5 enters the lower frequency limit
but does not display it on the frequency
display. To display the frequency limft
repeat step 2.

6. To scan between the frequency limits set in steps 4 and 5 refer
to paragraph 3-16a.

Scan with Automatic Stop on Pre<Set COR Threshoid
NOTE

Verify that COR threshold level has been
pstablished im  the Receiver (see
paragraph 3-14),

1. Select scan mode, efther up or down, at a 1 MHz rate (numeric
pushbutton key-switch 6).

2. Press AFC pushbutton key-switch and observe that associated LED
indicator 11luminates.

ROTE

Verify that the scanning steps on a
frequency where the signal  Tevel s
above the pre-set COR threshold. The
AFC action wi)l lock Receiver tuning to
the received carrier. If the signal
level drops below the pre-set threshold
and remains there for 0.5 seconds,
scanning will automatically resums.

3. To manually resume scan, press CLR pushbutton key-switch.

B |
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4,

NOTE

This disables the AFC function for a
frequency range of four times the
setected IF bandwidth; however, if the
signal remains above the threshold the
scan will again stop on this frequency
on 1ts pext scan.

NOTE

Seanning will resume from a locked
condition when AFC 1s terminated.

Excluding Frequencies from the AFC Function

1.

2,

NOTE

When the scanning stops on a pre-set
threshold signal, and ft 1s desired to
exclude this freguency from a scan stop,
implement step 2.

Press ENT/EXCL FREQ pushbutton key-switch.

NOTE

Ohserve that the scan continues and that
it skips (four %imes the IF bandwidth
selected) this frequency on subsequent
scans. As many as 300 frequencies may
be entered fnto the excluoe frequency
Tibrary. To review or modify this
1ibrary refer to paragraph 3-17.

EMf8)~5545A

To terminate AFC function, press AFC pushbutten key-switch and
observe that assocfated LED indicator goes out.

Set up Recejver in scan mode 45 described in sub-paragraph c
above,

3-2l
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3-22

Memary Channel 5can

1l

2,

3.

NOTE

Before oroceeding, ascertain that the
Heceiver set-ups have been Tloaded into
the c¢hannel memory and that channels
have bLeen activated for channel scan
{see paragraph 3-18).

NGTE

Observe that the channel nrumbers an the
MEMORY OISPLAY are dincrementing upward
to the highest active channel, then
start over again from the lowest active
channel with approximately a 20
mi1lisecend pause en each channel, In
agdftion, channel scanning will stop
when a channmel i3 fournd with its signal
tevel above the preset threshold. T
resume  channel scanning, proceed to
step 2.

Press CLR pushbutton key-switch and observe
to mext channel in memory.

NOTE

To terminate channel scanning, proceed
to step 3.

Prass CHAN SCAN pushbutton key-switch and observe that associated
LED 1ndicator i1luminates.

that Receiver steps

Press CHAN SCAN pushbutton key-seitch and observe that associated
LED imdicator goes out.

1
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3-17. Exclude Frequency Library - The exclude fraguency library 1§ programmed
to accept and store frequencies for exclusion in the AFC scan mode. The likrary
has a memory capacity for up to 300 freguencies and can be reviewed and/or
modifted using the front panel controls, or from a remoie contrelier/computer.
The exclude frequency will be a freguency range that s four timegs the IF
bandwidth selected. The exclude frequency library is operated in the memory
mode at channel 00.

1. Press MEM pushbutten Key-switch and cbserve that associated LED
jndicater illuminates.

2. Press TUNING slew switch to step memery to channel 00, then press
RCL pushbutton key=switch to recall exclude frequency library.

HOTE

The exclude frequencies are stacked in
numerical order. When frequencies are
added or removed they are automaticlaly
filed in numerical order. Khen the
exclude frequency 1library 15 recalled,
the lowest frequency in the stack is

recalled and displayed. If no
frequencies are filed the display will
be hiank.

3. Enter 385.76520 MH2z using numerical pushbutton key-switches, then
press ENT/EXCL FREQ pushbutton key-switch.

NOTE

Qbserve that this freguency 15 displayed
as a new eniry to the Tibrary.

4. Press TUNING slew switch Tever up or down to step through exclude
frequency library, then return to fregquenty entered in step J.

3-23
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5. Press CLA pushbutton key-switch and observe that 385.76540 MMz is
no longer displayed byt that next higher frequency in Tibrary is
displayed.

NOTE

Any frequency may be added to the
1brary as demonstrated in step 3 or
removed as in step 5. The 1tbrary stack
will always be sorted tin aumerfcal
order.

1-18. Channe! Memory - The channe)l memory can accept and stare up to 99 (01 to
99) channels with a full operating parameter set-up. The channels may be
recalled, reviewed, edited or stored without affecting Receiver operation or any
chanrel may be executed to change the Receiver set-up.

1. Press MEM pushbutton key-switch and cbserve that associated LED
fndicator and MEMORY DISPLAY annunciator §iluminate, and that a
c¢hannel number is indicated.

NOTE

The TUNING slew switch may be used to
step through (address) the memory chan-
nels. Channel 00 s not a valid channe)
for Receiver set-ups. This channel i3
used  For  addressing  the  exclyde
frequency 1fbrary (see paragraph 3-17).

7. To view contents of a channel, address channel and press RCL
pushbutton key-switch.

NOTE

The contents of the memory channel will
be transferred to the front panel. The
MEMORY DISPLAY will blink on and off to
indicate to the operator that the front
panel displays do not necessarily re-
floct the current operating conditions.

3=24
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NOTE

The cantents of the charnel may now be
altered by changing the Recelver set-up
in the same manpner as would be used
under normal receiver operation; how-
ever, only the front panel displays will
ba altered without affecting receiver
operation.

3. To store contents of c¢hannel, as indicated by the front panel
display, press STO pushbutton key-switch.

4. To change receiver current vperating comdition ta that indicated
for channel memory, press EXEC pushbutton key-switch.

. To attivate a chamnel for chanpel scanning, press CHAN SCAN
pushbutton key-switch and note that assoclated LED indicator
{1luminates for approximately 1 second and goes off.

NOTE

Only the active channels will be scanned
in the memory mode.

6. If a channel is already active, CHAN SCAN LED indicator will
Jight whea channel is recalled.

7. To de-activate a channel, press CHAN SCAN pushbutton kKey-switch
and observe that associated LED indicator goes out,

3-19. TYPICAL LOCAL CONTROL MODE OPERATING INSTRUCTIONS - These instructions
are designed to provide the operator with a familiarization of the local ceontrai
mpde of operation for the Receiver. These instructions are not intended %o
cover all the various combinations of Recefiver operation. The operator should
familiarize himse!f with the local operstion contrpl modes described in
paragraphs 3-9 through 3-18 before attempting to perferm this procedure.

3-2%
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3-26

1.

3.

1.

6.

Depress POMER PUSH/ON switch and observe that a frequency display
is present and that variows front pane) indicatars are
{1 luminated.

NOTE

The Recefver integrates a RAM memory
retention system which will cause the
Receiver to return to the last operating
sat-up before power was turned off.

Observe REMOTE switch and if illuminated, press switch to gbtain
1gcal control operation, and observe that associated LED

indfcator goes out,

Press AM pushbutton kay=-switch and observe that associafed LED
indicator 1{1luminates and all other detection mode pushbutton
key-switch LED indicators are off,

Press 10 kHz pushbutton Key-switeh to select narrowest IF
bandwidth and observe that associated LED iIndicator $1luminates.

NGTE

Observe that all other IF bandwidth
indicators are off.

Press numeric pushbutton key-switches 8, §, 0, .(decimal point),
5, 4, 3, 2, and 1 in sequence, then press the ENT/EXCL FREQ key
and observe that Receiver tunes to 850.54321 MH:.

Press MGC puskbutton key-switch and observe that assocfiated LED
indicator 5 on and that both AGL FAST and AGC SLON LED
indicators are off.

While observing LEYEL meter, press and hold RF GAIN s)ew switch
in either vp or down positien to adjust a threshold for MGC.

1
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10,

11.

12,

13.

14.

HOTE

Laye! meter indicates approximate read-
ing in decibels (d@).

Press TUNING rate FAST pushbutton key-switch,

EM{B}-5545A

then press ang hopld

TURING slew switch im down position and observe that Receiver

freguency decreases at a fast {100 kHz} rate.

Tune Recefver to a known FM station.

Press TUNINE rate SLOW pushbutton Kkey-switch, observe TUNING
meter and adjust TUNING control keob wntil O indication is

obtained.

Press TUNING rate OFF pushbutton Key-switch

and verify that the

TUNING slew switeh and contral knod are disabled.

Connect a 600 ahm headset to the front panal HEADPHONES jack,

then verify that an audic signal is present

and that the audio

signal level can be adjusted with associated gain control.

Momentarily press COR THRESHOLD siew switch
then release and observe that COR THRESHOLD
and LEVEL meter 15 nuerational.

NOTE

The £OR  THRESHOLD annunciator will
remain activated for approximately two
secands and then disappears, unless the
COR THRESHOLD slew switeh ig activated a
second time.

With COR THRESHOLD annunciator activated,

efther up or down,
annunélator appears

press COR THRESHOLD

slew switch either up or down to obtain & low COR threshold level

of 20 dB.
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15.

15‘

17.

14,

15.

20.

als

3-28

Enter &00 MHz using numeric pushbutton key-switches and press
SCAN tP pushbutton key-switch to set an upper scap Timit.

Enter 100 MHz using numerdic pushbutton key-switches and pregs
SCAN ON pushbutten key-switch to set a lower scan Timit.

Press AFC pushbutten key-switeh and observe that associated LED
indfeater 11luminates.

Press SCAN UP pushbutton key-switch, then enter a scan rate of 6
{1 MHz per second) using numerdc pushbutton key-switches and
observe that Receiver beqins scanning from 100 MHz toward 600 MHz
in steps of 1 MHz per second.

NOTE

The scan will automatically stop when it
reaches a frequency with a signal level
above the pre-set threshald.

Press (LR pushbutton key-switch and obsérve that Receiver resumes

scanaing.

NOTE

When scamnning stops an pre-set threshaid
signal, press ENT/EXCL FREQ pushbutton
key-switch and observe that the scan
continues, and that it skips {four times
the selected If bBandwidth) this
fraquency on subsequent scans.

Press 0 numeric pushbutton Key«switch and observe that Recafver
stops scanning but remains in scan up mode.

Press SCAN DN pushbutton key-switch, then press numeric
pushbutton key-switch 6 and observe that Receiver scams down fn
1 MHz steps per second.
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23.

2a.

25,

26.

27.

28.

EM{B}-55454

Press SCAN DN pushbutton Key-switch a second time and observe
that Receiver de-activates scan mode.

Press MEM pushbutton key-switch and cbserve that associated LED
indicator and MEMORY ODISPLAY anmmnunciator fis on, and that a

channel number is indicated.

Press and hold TURING slew switch Tever in up or down pasition to
step to channel number 24.

Press RCL pushbutiton key-switch and observe that front panel
displays and indicators show parameter set-up contained for
channel 24, and that MEMORY DISPLAY annunciater is blinking on
and off.

NOTE

The Blinking MEMORY ODISPLAY annunciator
reminds the operator that the front
panael of the Receiver now displays the
contents in memory of channel 24 fnstead
of the cperating set-up of the Raceiver.
The channel set-up may now be altered
with any fronpt panel controls without
affecting recoiver operation.

After desired channel set-up i5 accomplished, press STO
pushbutton key-gwitch to store contents of channel 24.

Press and hold TUNING slew switch Tever in the up or down
position to step through channels 01 to 99.

When a channel number 1% reached with desired Receiver set-up,

press EXEC pushbutton key-switch and observe that channel set-up
is Receiver operating condition.
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29.

Q.

al.

32.

LER

3-30

ROTE

Any number cof the 9% chanmels may be
programmed in the chanpnel scan, however,

only thgse numbers activated will be
scanped. The scan will be up from one

active number to the next with
approximately a 20 millisecond delay on
geach active chanpel; however, If the
signal level of any channel {5 above its
pre-set threshold, the scanning witl
stap and hold on that chanpel until the
signal drops below the threshold or the
CLR pushbutton key-switch is pressed.

Select channel to be activated, then press CHAN SCAN pushbutton
key-switch and observe that associated indicator illuminates for
approximately 1 second and goes owt to indicate instruction was
received.

NOTE

If a channel 35 already activated, the
CHAN SCAN indicator will i}luminate when
that channel ¥z recalled.

To deactivate a channel, press CHAN SCAN pushbutton key-switch
when associated LED indicator illuminates.

Press MEM pushbutton key=-switéh and observe that associated LED
indicator goes out.

Press CHAN SCAN pushbutton key-switch amd cbserve that assaciated
LED dndicator illumipates and that Receiver begins scaaning
active memory channels with approximately & 20 millisecond dalay
on each channel.

When scan stops on a channel pre-set threshold, press CLR
pushbutton key-switch and observe that =cam continues.
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4. Press CHAN SCAN pushbutton key-switch a second time and observe
that associated LED indicator goes out and Receiver s

deactivated from channel scan mode.

NOTE

This concludes the  typical lecat
operating procedure, turn Receiver power
off.

3-20. REMOTE CONTROL OPERATION = The Receiver may be operated from a remole
controller/computer when fitted with the optiona) IEEE-488C remote control
interface circuit card assemhly (A7A9). This is accompiishad by dnputting
command words into the remote controlier/computer far both controlling the
Receiver and requesting status data from the Receiver. Communication between
the pemote controllerfcomputer and the Receiver is accomplished through a string
of data werds. Each word consists of a lettar {in¢luding the function] and
several numbers (identifying the value}. Each string of data words must be
prefixed with the Receiver identifying address for eithar the talker or listener
funstion as defined by the I1EEE-488C-1978 specifications, and then terminated
with a line feed to indicate the end of a message. The Receiver may be set for
remote control operation and the IEEE address switch assembly on the rear panel
must be properly programmed. The remote controller/computer may override the
REMIOTE switch.

3-21. Command Words Far Listener - When the remote controller/computer commands
the Recefver to¢ functien as a listener, the command words as shown in Table 3-2
are used. A single comrand word may be sent or Several commands may be
farmatted to form a string of words. For example, F10Q0 CRLF {carriage return-
1ine feed) will cause the Receiver to tune to 100 WMHz without changing any other
operating parameter. The command F200.567 D2 I17 CRLF will cause the Receiver
to tune to 200.567 MHz in the FM mode with a 50 kHz IF handpass filter. As
indicated in the first examptle, no extraneous data, such as lesading and trailing
Zeros, sSpaces or unnecessary decimal peints, nged be sent. If an invaltd
command is sent (for example, specifying an operating parameter that i5 not
compatibte with the selected mode), the command will be ifgnored. A1l commands
(word or string of words) must be terminated with a line feed (LF) to indicate
end of message.
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Table 3-2. Command Words for Listener
RECEIVER COMMAND COMMAND COMHANRD WORD
FUNCTIGON LETTER([ 3} NUMEER EXAMPLES
Frequency F Any number from 20 F785.697 = 7B5.697 MHz
Set-up to 1000 {MHz) with
decimal paint 1f
required.
Detection Modes H 1 =AM 02 = CW detectisn mode
g2 =FM with 2erg offset
3=CW A
4 = W 1 kHz ;
§ = ISB {as applicable)
6 = 158 {as applicable}
7 = USB (as applicable)
IF Bandwidth I 10 = 10 kHz 117 = B0 kHz
13 = 720 kHz If bandwidth
17 = 50 kHz
20 = 100 kKz/200 kBz/
400 kKz
Gain Contrg? M 1 = AGC FAST M4 = Manrual gain mode
Mode 3 = AGL SLOW (sea IF attenuation=-
4 = MGG A.
IF Attenuwation A Any number between Al25 = 50 d8 of gafin,
0 and 255 approximately
{0 corresponds to
max imum gain)
Scan Mode M From O to +9 SME = scan up at
and O to -9 100 kHz per second
M 7 = sean down at
10 MH? per second
SMad = stop scan but
sti11 in scan mode
Scan K111 SK Nane 5K = Removes the
frequency set-up Recaiver Trom scan
mode
Scan Mode Fu Same as far FU#8.5 = 28.5 MMz
Start Freguency frequency set-up
Scan Made F[ Same as for FDGER = §80 MKz
Stop Frequency frequency set-up
AFC On AF 1 AF1 = AFC on
AFC OFf AF ] AFQ = AFC off
ok Threshold €0 Any number between C065 = COR threshold

0 and 255

Teyel {0 = minimum)
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Table 3-2. Command Words for Listener
RECEIVER COMMARD COMMARID COMHAND WORD
FUNCTEON LETTER(S) NUMBER EXAMPLES
Channel Store CiN}S N=channel number £32SF12501113M2AT00
{bata from 01 to 92 AFOCO120 = Store
string) Data string = channel 32 with
receijver set-up recaiver set-up as
for channel shown
Chanrel Recall C{NIR Nechannel number Cl16R=Recall channel 16
or fraom 01 to 59 £757=facall channel 25
ciuy?
Store Receiver CiN)5% W=channel number £uBsSY = Store current
Operating Set- from Ot to 99 Receiver aparating
up sat up into channel 88
Transfer Channel| C{M}X Nachannel number C45% = Transfer
to Recejver from 01 to 99 cantents of channal 45
Operation to Receiver operation
Activate EiN): N=channel number El4;20;25:K0; =
Chanrals for from 01 tp 99 activate channals 14,
Scanning 20, 25 and S0 for
scanning
Deactivate K{N]: N=channe] number K15;21;26;51 =
Channels from 01 to 99 deactivate chanpels
from Scanning 15, 21, 26 and 5} from
scanning
Deactivate KX None beactivates all
Channels from thannels from
Scanning scanning
Execute P 1 Pl = enables channel
Channel Scan SCan
kit p 1] PO = disables channel
Channel Scan scan
Store Exclude L Frequency to be FL251.6735 = Exclude
Frequency {Freq.)s axc luded frequency of
251,673 MH2
Ki11 Exclude FL{Freq-}¥] Exclude frequency
FL12EK = ¥i11 exclude
F requency to he killed fraguency of 125 MHz
ki1l all FLX Nonea FLY = Deactivate all
Exclude exc lude freguencies
Frequencies
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Table 3-2_ Command Words for Listener
RECEIVER COMMAND COMMAND COMMAND WOAD
FUNCTTION LETTER(S) NUMBER EXAMPLES

Receiver by o 50 = Sat Receivar for

Local Cantrol iocal control gperating
mode

Recefver 5 1 51 = Set Receiver for

Remote Control remote cantrol cperat-
ing mode

A1l Recelvers 5 2 52 = Remove all

out of DF mode Receijvers from DF mode

HF Receiver 3 3 53 = Place HF Receiver

in DF mode in DF mode

VYEF JUBF Receiver 5 4 S4 = Place YHF/UHF
Recefyer in DF mode

Interpal 5 5 85 = Salect inernal

Reference reference fraquency

External 5 ] 56 = Select external

Reference reference frequency

Master/5lave L3 7 57 = Sat master/slave

Gain Bit Set gain hit

Master/Slave 5 8 58 = Clear master/

Gain Bit Clear

slave gain bit

3-34
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Tahle 3-3. Cemmand Words for Talker
RECEIVER MONITOR EXAMPLES OF

MONITOR FUMCTION COMMAND RECEIYER AESPOMSE

A1l Receiver G? £123.4567801 T13MIAL20L1205120

Functions AFLCOIZ20T12SM-1F012.34FU56.78
AC0-234;1.452-9821P10;13;17;20 CRLF

Frequency F? F328.46875 CRLF

Detection Mode b? B2 CRLF

IF Bandwidth 17 113 CRLF

Gain Cantrol Mode M1 M3 CRLF

Attenuation At Al?0 CRLF

Scan Start FU? FU27 .87654 CRLF

Frequency

Scan Stop Fo? FD3BE.54282 CRLF

Freguency

AFC Status AF1 AF1 CRLF

COR Lavel cor 090 CRLF

Channel Recall CiN)7 £23{Receiver set-up string as indicated
for GJE1

Channel Scan E(N}? C23E1 CALF

Active Status

Exclude Frequencies FL? FL{A11 frequencies in exclude library, in
numerical order with cach separated by a
semicolon). This fnquiry should be used
alone because its response could be lengthy.

Receiver 3ignal L? L120 CRLF

Level

IF Poll P2 1P10;113:1;7:20 CRLF

Test Status TN} T63 CRLF
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Table 3-3. Cowmand Words for Talker
RECEIVER MONITOR EXAMPLES OF
MONITOR FUNCTION COMMAND RECEIVER RESPQONSE
Summary Error None, data |S1<564 reprints seven error indications
Indication sent at end |but are sant as 2 sum of seven bits
of each as shown
monitor
response
S1 = Recefver operating in remote control
§2 = Synthesizer out-of-lock
5S4 = Receiver in DF mode
S8 = Last cormand sequence had data error

518 = Master/slave gain bit

$32 = Remote reference oscillater
S64 = COR

Example: If 589 & sent;

sibtract 32 from 59 = 17
subtract 16 from 17 = 1

then 51,516 and 532 95 status information

3-22, FAST SCAN CONTROL OPERATION - The fast scan operating mode requires a
Spectrum Surveillance Controller to be connected to the FAST SCARN interface
connector J15 on the rear pane} of the Receiver. The Spectrum Survelliance
Controller then directs control of the Receiver, blanking the front panel
display, except for the FAST SCAN annunciator, and overriding the REMOTE control
switch. For operating instructions fn the FAST SCAM mode, refer to the Spectrum
Surveillance Controller equipment manual provided by the manufacturer.

3-36




Courtesy of http://BlackRadios.terryo.org

EM{B}-5545A

SECTION I¥

THEORY OF OPERATION

4-1.  IHNTRODUCTION

4-7. This section contains the theory of operatign for the VHF /UHF Receiver,
Type RG-55458 (Receiver). The theory is divided into three sections including
functional capabilities, overall functional ciecuit operation, and detailed
circuit description to best describe the Receiver functions. Functignal
capabilities provide an operator with an overview of the Receiver's ceontrol
functions and operating marameters. The overall functional circuit cperation
orovides a functional overview of primary circuit stage cperation and signal
flow within the Receiver at the major funcifonal bleck diagram level. The
detafled circuit description describes operation of the majer functional
cireuits at the simpiified schematic/logic level, in conjunction with an
associated circuit block diagram to ajd the technician/operator in understanding
the various functions.

4-3,  FUKCTIONAL CAPABILITIES

-2, The Recelver 1is microcomputer controlied with reception capabilities
between 20 and 1000 MHz and provides AM, FM and CW demodulation. Operation may
be controlled from  either the receiver front  panel, a remote
computer /controller, or from a Spectrum Surveillance Contraller, Type RG-1342.
Controllakle functions include: detection mode {AM, fM, or CW}:; frequency
tuning by keypad entry, tuning knob or slew switch in 10 Hz, 100 kHz and 1 MHz
rates: four selectatle IF bandwidths of 10, 20, 50 and 100 kHz; three selectable
gain control modes of AGC FAST, AGC SLOW or MGC with adjustable threshold; a
carrier operated relay (COR} with adjustable threshold and automatic frequency
control (AFC); scan capabilities that include scam up or scan down over the
Receiver frequency Timits, with start and stop limits, with autematic stop on
signais above a pre-set COR threshold; excTusion of frequencies for the
automatic stop; and the abi1ity to scan pre-satected channels stored in the
channel memery with automatic stop on channe) signals above a pre-set COR
threshold. The charnel memory can store up to 99 channels with a full operating
parameter set-up in each channel. A ievel meter on the front panel provides @

4-1
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dB readout for adjusting MEC thresheld or the COR threshald whereas a tuning
meter aids in tuning the Receiver to center frequency when not in the CDR-AFC
mode. An optienal plug-in Spectrum Display Unit, Type RG-1320B, which forms an
integral part of the Receiver front panel, will provide the operator wuth a
visual display of signal activity at and around the Receiver tuned frequency-

4.5, QVERALL FUNCTIONAL CIRCUIT GPERATION

4-6. Fiqure 4-1 shows a functional black diagram of the Recefver. Control of
211 the Receiver operating functions is effected through microcomputer based
contro! circuits contained en the froat panel (AZ) and receiver control (A7)
assemblies. This receiver control operates diode switches in the tuner assembly
fa3) for different frequency bands, tunes the first LO in 10 Hz increments for
frequency tuning, selects one of three outputs of the second LO for ¢ifferent
frequency bands, controls wvarjous circuits in the IF assembly {A8) and audio
video amplifier/COR assembly (A9} for IF bandwidths, detection modes, gain
modes, COR and AFC, and controis memory for scan, exclude freguency 1ibrary and
channel mempry. Selection of an external reference and detecticn of a lock or
unlocked condition with the internal referance is also effected by recefver
contral.

4.7. The tuner assembly translates the 20 to 1000 MHz RF sigrals, received
from an external RF antemna, to a 21.4 MHz IF sigmal. This is accomplished by
separately mixing the RF signal from the antenna with two different Jocal
oscillators in three frequency bands. In the first band, the first LO tracks 20
to 500 MHz with 681.4 to lIel.d4 MHz, to provide & ©61.4 MHz IF, which is then
mixed with 540 MHz from the second LO to produce the 21.4 MHz IF. In the second
hand, the first L0 tracks 500 to 8B40 MHz with B41.4 to 1181.4 MHz, to prowvide a
341.4 MWHz IF, which 15 then mixed with 320 MHz from the second LO to produce the
21.4 MHz IF. 1In the third band, the first LO tracks 840 to 1000 MHz with 1021.4
te 1181.4 MHz, to provide a 1Al.4 MHz IF, which s then mixed with 180 MMz from
the second L0 to produce the 21.4 MHz IF. In 211 frequency bands, Receiver
control provides selection of the associsted bands, pre-select filtering for the
RF input, and bandpass filtering for the IF frequencies.

4-8, The 21.4 MHZ IF signal s further processed through the IF assembly (A6},
which provides three primary fupctions; bandwidth control and selection, manual

A-2
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ar automatic gain control, and demoduiation. The IF signal is first routed to
pne of four selectable IF bandwidth filters; 10, 20, 50 and 100 kHz {contained
on four separate circuit cards), which are selTected through recaiver contrgl.
This bandwidth controlled signal is then provided gain control, either manual or
autamatic, which s selectable and microcomputer contralled. The gain
controlled signal is then routed to three separate demodulators {AM, FM and CM).
The AM and FM demodulators each consist of four demodulators, designed for the
specific bandwidth of 10, 20, 50 or 100 kHMz, These demodulators are contained
on their respective bandwidth IF fiiter ampl{fier ¢ircuit card assemblies {ABA3-
AGRG) and are automatically seleeted through front panel control. The CW signal
is produced elther with zero offset or with 1 kHz offset, selectable through
receiver control,

4.9. The outputs of all three demodulators are routed to an audio video
amp){fier/COR assembly (A9} with separate amplifiers for FM videe, video, audie
1, audio 2, headphones tip and headphenes ring. The demodulated signals are
selected and switehed to the varipus amplifiers thraugh receiver control, then
routed either to the headphones jack on the front panel, or to connectors oa the
rear panel of the Receiver with level contrals for the vartous functions.

4.10. The carrier operated relay (COR) circuits are also contained within the
audip video amplifier/COR assembly, These circufts receive the RF gain sfgnal
from the variable gein amplifier circuit card assembly {ASAZ2), compare it with a
threshold signal from recelver control, then provide the drive for a relay <oll.
A delay circuit keeps the relay coi) energized for approximately 0.5 seconds
when tha signal drops below the pre-set threshatd.

2-11. A reference generator moduie assembly {AB) provides an accurate 10 MHz
reference frequency to varfous receiver circuits. The 10 Mhz reference signal
is generated by an internal oven-temperature controlied, crystal oscillator
which may be further stabiltzed by an external reference of either 1, 5, or
10 Wiz epplied to a phase-lock-leop within the internal ocscillator, The 10 MHz
reforence and a derivative of 1 MHz ts output to the rear panel of the Receiver
for external use.

4-4
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4-12, The first LD synthesizer wodule assembly (AS5) supplies the first LO fnput
to the tuner assembly (A3), for translating the 20 to 1000 MHz RF signals to
three different first IF signals of 661.4 MHz {20 to 500 ™MHz), 341.4 MHz {500
to 840 MHz) and 181.4 MHz (B40-1000 MHz}. The first |0 synthasizer, comprising
five sub-modules/circuit card assembiies , makes use of six separate VC0s
{voltage controlled oscillators), which are controlled by a frequency control
word from receiver control. This digital word is derived by receiver contral
witich receives instructions through frequency selection at the front panel or
fram a vemote controller/computer. In the first frequency band (20-500 MHz),
the first L0 synthesizer frequescy output s the tuned frequency (F] +
561.4 MHz. In the second freguency band (500-840 MHz), the output is F +
341.4 MHz, while in the third frequency band (840-1000 MHz), the output is F +
181.4 MMz, Each of the six ¥COs aperates In a particylar band of freguencies
with the appropriate oscillator selected throwgh receiver contral. A ghase-
lock-loop, referenced from the 10 MHz reference generator oscillater, provides
freguency stability. The output of the synthesizer is alse routed ta the rear
panel of the feceiver for external monitoring or as required.

4-13. The second LO module assembly (A4) supplies frequency outputs to the
tuner assembly (A3) second converter stage for translating the three first IF
signals to & singie second IF of 21.4 MHz. To accemplish this function, the
second LO outputs three frequencies that are 21.4 MHz below each of the three
first IF freguencies. Receiver control selects the appropriate second LO
frequency at the same time it salects the freguency bands for implementing first
conversion. The second L{ produces thres frequency cutputs from a V(O and two
divide-by-two circwits. The direct output of the YCD provides the 640 MHz for
the first frequency band (681.4 MHz), then is divided-by-two, to produce the
320 MHz for the second frequency band (341.4 MHz), and further divided-by-two,
to produce the 160 MHz for the third frequency band {(181.4 MHz). In all three
freguency bands, the 21.4 MHz second IF {s produced for cutput from the setond
converter stage. The basic osciliater 45 stabflized through a phase-lock-loop
referenced to the 10 MHz reference generator osciilator. The output of the
second LO s also routed to the rear panal for externa) monitoring or as
required,

4-14. Receiver control comprising the front panel assembly {A2} and the
receiver control assembiy (A7), controls Recefver operation through a
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microcomputer (A7AZ) which evaluates input instructions, then sends control
instructions to the appropriate Receiver circuits. In the Tocal control mode of
operation, instrugtiors are entered at the front panel and routed to the
microcomputer, through a front panel [/0 {nterface (A7A4), which then routes
contrg] signals to change Receiver operation as instructed. At the same time,
snstructions are routed through a display driver (A7A5) to update the front
panel readouts and keypad LEDS. In the remote contre) mode, a remote
computer/cantroller 15 interfaced ta the microcomputer through an [EEE-AABC
remote control interface {A7A9) which can request Receiver status Informat fon fin
either the remote or loca! operating modes. [n the gptional fast scam mode, the
spectrum Survedillance Controller controls Receiver pperation, directing the
microcomputer into a standby state, Program sequence is contralled through
microcamputer addresses, read and write sfgnals, and from strobes generated by
an address decoder (A7A6). Receiver aperation 1s controlled through both a
convertar (A7A8) and a receiver control output interface {A7Al), Most of the
microcomputer RAM memory is used for the exclude frequency library aad the
channe] memory functions. Up to 300 frequencies may be stored in the exclude
frequency library, where as up to 99 channels, with full Receiver operating
parameter set-up, may be stored in channel memary.

4.15. The Receiver power supply may be operated from either 115 or 230 volits
ac, which {5 card selectable from the rear panel. The power Supply provides
both requlated and unregulated dc voltages to various receiver circuits. The
Receiver cooling fan blewer operates from a secondary winding of the power
transformer, contained in the power supply, which supplies the blower motor with
115 volts ac when using either & 115 or 230 volt ac power source.

4.16. DETAILED CIRCUIT DESCRIPTION

4-17. The detailed circuit description is divided into eight circuit divisions
to best describe the Receiver's circuits. The eiwcuit divisions and reference
designator for each division are 1isted below in the order that they are
described.

|
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CIRCYIT DIVISION REF DESIG. PARAGRAPY
Tuner Assembly Ad 4-17
IF Assembly Ab 4-23
Audfo Video Amplifier/ A9 4-40
Cof Assembly

Refarence Gengrator Module AB 4-45
Assembly

First LO Synthesizer Module RS 4-47
Assembdly

Second LO Module Ad 4-60
Assembly

Receiver Control AZ and A7 4-83

Power Supply Module Assembly Al q.83

4-18. TUKER ASSEMBLY {A3}). The tuner assembly translates the 20-1000 MHz RF
{nprt, from an exterpal RF antenna, te a 21.4 MHz IF signal by mixing it with
freguencies from the first LO synthesizer [A5) and second LO {A6). Figure 4.2
shows a fynctional block diagram of the tumer assembly. The tuner 4ssembly con-
sists of am RF limiter {A3AS), a VHF (20-500 MHz} preselector {A3A2}, VHF tuner
(A3Al), UHF {S00-1000 MHz) praselector (A3A4), and UMF tuner (A3A3). After RF
Mmiting and preselect filtering, the VHF tuner transiates the 20 to 500 MMz RF
input signals to a 661.4 MHz IF, by mixing with the first LO frequency which
ranges from 681.4 MMz (20 MHz} to 1161.4 MHz (500 MHz)., The difference fre-
guency of 661.4 MHz is then routed through an amplifier, filter, and a select
switch te & second mixer. In this frequency band, the second LO adds &40 MHz to
the mizer to produce the 21.4 MHz IF., The 500 to 840 MHz input is switched
through the UNKF preselector to the UHF tuner, where it is translated to
341.4 MHz by mixing it with a B841.4 MAz (500 MHz) to 1181.4 MMz (B840 MHz) from
the first LO. This 341.4 MHx IF is then switched through to the second mixer in
the VHF tuner. In this frequenty band, the second LO adds 320 MHz to the mixer
to produce the 21.4 MHx IF. The 240 to 1000 MHz input is also switched through
the UHF preseiector to the UHF tuner where it {s translated te 181.4 MHZ by
mixing with 1021.4 MHz {840 MMz} to 1181.4 MHz (1000 MMz) from the first LO.
This 181.4 MHz is reouted to the secand mixer in the VHF tuner where 1t is mixed
with 160 MHz from the second LO to produce the 21.4 #MHz IF. The selecting and
rouvting of the various freguencies through their appropriate circuits is
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accomplished through dicde switches that are controlled from decoder circuits in
the tuner assembly. Tha decoders receive their instructicns from the micro-
computer (A7A2) which then controls the switches for selecting and routing the
various signals.

4-19. RF Limiter (A3AS). The RF 1imiter provides protection to the tuner
assembly (A3) by 1imiting the RF 1nput from the antenna or other sources. The
RF limiter !s designed to receive RF signals up to 10 volts rms {2 watts), with
its output basfcally Vimited to +17 dim {50 milliwatts), however, limiting
actually begins with a +13 dBm fdnput with a 1 d8 insertion loss up to the
+18 dBm level. The +17 dBm output will then remain constant over the +18 dim to
10 velts rms range. The AF limiter is connected to the ANTENNA input connector
1. This unit is sealed and should be returned to the factory for any needed

repairs.

4.20. VHF (20-500 MHz) Preselector (A3A2). The VHF preselector provides hand
filtering for the 20 to 500 MHz RF input from the antenna. This filtering is
provided for eight different bands, in the 20-500 MHz range, with a separate set
of filters for each band. Figure 4-3 shows a functional block diagram of the
YuF presslector and decoder driver, in additton te the frequency range of each
band of fi1ters. The preselector decoder driver provides for selecting the ap-
propriate filter for the band that the Recelver is tuned to. Figure 7-8A shows
the sehematic diagram of the YHF (20-500 MHz) preselector. The RF signal input
is routed to a group of eighteen diode switches which are paired and coupled to
a set of filters (band 9 is the 20-500 MHz range and i% unfiltered) with the
sane diode switch arrangement on the autput of the filters. Each set of filters
is designed to reject all frequencies cutside the respective band. A particular
filter is selected when a select signal from the decoder driver goes low {from
positive to negative), reversing the bias on the pair of diodes on each end of
the f1lter, allowing the RF to pass through. For instance, when the Receiver is
tuned to 25 MHz, band 1 is enabled, which biases the four diodes {CR33-CR3E} in
a reverse manner [(from positive to negative), and the RF signal passes through
the 20-28 MHz f{1ter. This filtered RF 1s then routed to the VHF tumer (A3AL).

4-21. Flgure 7-9 shows the associated decoder driver schematic diagram. The
decoder driver receives data frem the microcomputer, decodes it and provides the
select signals and drive for band select. The frequency information from
receiver control 15 routed to two decoders U8 and U9. Decoder UB provides the

4-9
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eight select outputs for the efght hands of frequencies in the 20 to 500 MHz
range. These select sigrals are routed through inverters (UBA-UGF and U7A-U7B)
to driver amplifiers (U2A and B to U4A and B}. Decoder U9 pravides the select
signal for band 9 (20-500 MH2 range) through inverter U7C and driver amplifier
USA.

4-22, VHF Tuner {AJAL}. The VHF tuner converts the 20-500 MHz RF signal to &
661.4 MHz IF signal and then converts either the #61.4 MHz signal, 341.4 MHz, or
181.4 MHz signals from the UHF tuner to a 2i.4 WMz second IF signal. Figure 4-4
shows a functional block diagram of the VHF tuner. The RF signal from the VHF
presalector (A3A2} {s coupled through RF ampliffers, an attenuvator, and a low
pass filter to the first mixer. The first LO output is also couplad to this
mixer and tracks the 20-500 MAz input with 681.4 to 1161.4 MHz. The difference
cutput of 661.4 MHz is routed through a first IF amplifier and Dandpass filter,
to a select switch, that §s controlled from the decoder driver on the UHF tuner
(A3A3). In the 20-500 MMz frequency band, this switch selgcts the 661.4 MMz
signal and routes it to the second mixer. In the other two freguency bands
{500-8040 MHz a2nd B40-1000 MHz), the switch selects the output of the UHF tuner
(either 341.4 or 181.4 MMz}, The second LD is aiso lmput to the second mixer
and provides 640 MHz when the &61.4 MHz s selected, 120 MHz whep the 3141.4 MHz
is selected, and 160 MHz when the 181.4 MHz is selected. 1n a1l three frequency
bands, a 21.4 MHz difference 1s produced by the mixer and routed through buffer
amplifiers and a filter ta a two-way power divider. This power divider provides
the two outputs of tha tuner assembly which are then routed to the IF madule
assembly (A6) and to the rear panel PRE FIL IF connector JiQ.

4-23. Figure 7-7A shows the schematic diagram of the VHF tuner. The 20-500 MHz
RF from the VHF preselector is routed through RF amplifier U155, te variable
attenuator U4, which is controlled by the AGC signal. The AEC signal, from AGC
control of the IF assembly (A6), 1% applied to an attenuator through amplifiers
Ul0A, ULOE and ULQC, and a 1inmearizing circuit consisting of diodes CR5, CR5 and
CR7. The AGC cantrolled signal from attenuator Y14 is coupled through buffer
amplifier U13 to a low pass filter {C24-C29, L12-L16 and R45-R4Y). This filter,
with trimmer capacitors, is designed for image and IF rejection intp the first
mixer. The second input o this mixer is the first LD frequency (£81.4-
1161.4 MHz) and is routed from the first LO synthesizer module assembly {AS)
through buffer amplifiers U9 and UB. The 661.4 MHz difference from the first
mixer 14 routed through IF amplifier U7 and a 661.4 MHz bandpass filter

4-1%
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4-26. UWF Tuner [A3A3). The UHF tuner converts the 500-1000 MHz RF input, from
the UHF (500-1000 MHz) preselector (A3Ad), to either 341.4 MHz (500-840 MHz) or
181.4 MHz {840-1000 MHz). Figure 4-6 shows a functional bleck diagram of the
UHF tuner and associated decoder driver that controls the diode switches
gontained in the tuner and presetector. The RF iInput from the preselector is
routed through RF amplifiers, an attenuator, a filter and diode saitch to the
mixer. The first L0 awtput is also connected to this mixer and tracks the 500-
840 MHz input with 841,4 to 1181.4 MHz. These two separate tracks produce the
341.4 MHz and 181.4 MHz IF from the mixer. Each of these frequencies are routed
through their respective bandpass filters, selected in the associated frequency
band, to the VHF tuner. The decoder driver decodes frequency instructions from
receiver control and provides select signals to the various diode switches in
the URF tumer and UHF preselector for the respective frequency band.

8.27. Flgure 7-10A shows the schematic diagram for the UHF tuner. The RF
signa) from the preselector fs routed through RF amplifier Ul to attenuator UZ.
This attenuator is controlled from the AGC Tinearizing circuit on the UHF
decoder driver which provides gain contrpl to the RF signal. The owtput of the
attenuator $s reuted through a series of filters and a diode switch to the
mixer. Cotls L1-L3, in conjunctian with trimmer capacitors C2-C5, provide {mage
rejectian into the mixer; coil L4 and trimmer capacitor CH act as a 181.4 MHz2
trap, while coil LS and trimmer capacitor C7 act as a 34,4 MMz trap. Diode
switehes CR1-CR2, controlled by a select line from the decoder driver, passes
the RF signal to the mixer. Diode switches CR3-CR4 are used for extended
frequency range and are not used in this application. The second input to the
mixer 15 the first LO frequency routed from the first LO synthesizer {AS)
through buffer amplifiers US and US, In the 500-840 MHz frequency band, the
first LO input is from 841.4 to 11B1.4 MHz, and produces a 341.4 MHz difference
from the mixer. In the 840-1000 MMz band, the first LO 1nput is from 1021.4 to
11891.4 MHz, and produces a 181.4 MHz difference from the mixer. The output of
the mixer 18 routed to two bandpass filters, each selgsctable through dicde
switches contrelled from the decoder driver. In the 9%00-840 MHz band, the
381,4 MHz f{lter is selected through diodes CR7, CRE, CR1l and CRIZ2, [In the
£40-1000 MMz band, the 181.4 MHz filter s selected through diodes CR5, CR6, CR9
and CR10, The output of the selected filter is then routed o the YHF tuner
(A3AL} for second conversion of the signal.
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4-28. Figure 7-11 shows a schematic diagram of the associated decoder driver,
Frequency data fnput fram receiver cortral i5 routed to a decoder on data input
Jines A-E. The five outputs of the decoder are inverted through inverters U2A
to UPE and routed tp drive amplifiers UBA, UGB, U7A, U7B and ULBA. The eutput
of these five amplifiers then selects the filters in the UHF preselector (A3A4)
for the proper frequency range within 500-1000 MH2. Data input, from raceiver
control, on data input lines x, ¥ and z, are gated to provioge selection for
three frequency bands; either 20-500 MHz, 500-840 MHz, or 8401000 MHz. Data an
Mne y and z i5 combined through NAND gate U9A and AND gate UL4C and routed
through amplifier UI8B to provide seject signals to ihe second LO and the
181.4 MHz bandpass filter in the 840-1000 MHz band. Data on line x and z is
combined through WAND pate USB and AND gate Ul48 and routed through amplifier
U178 to provide a select signal to the second LO in the 500 to 840 MHz band.
The outputs of UL48 and Ul4C, are combined through NOR gate UlA and routed
through ampliffer USA, to pravide 3 select signal to the second LO in the 20-
500 MHz band. Data 1ine y and the output of UL48, are combined through
exclusive OR gate U3C and vouted through ampiifier USB, to provide select
signals for routing the RF signals to and from the UHF (500-1000 MHz )
preselector in the 500 to 1000 MHz band. TYhe outputs of UidA and Ul4B, are
combined through exclusive OR gate U3A, whose output is further combined with
the output of UI4C through exclusive OR gate U3B, and routed through ampiifier
U15a, to provide a select signal that selects the UHF tuner output for the
second mixer of the YMF tuner (A3A1) in the 500-1000 MHz band. The ocutputs of
UIC and UOC, are combined through exclusive OR pate U3D, inverted by U9D, and
then routed through amplifier Ul5B to provide select signals for the extended
frequency range, unused in this application. The output from U3B is Tnverted by
USC amd routed through amplifier UL6A to provide select Signals for routing the
RF input to the VHF {20-500 MHz) preselector (A3A2) and selecting the 661.4 MHz
IF in the 20-500 MHz band. Data 1ine z and the output of U3{, are combined
through AND gate Ul4D and routed through amplifier ULGB, to provide select
sfgnals for the 341.4 WHz filter in the 500-840 MH2 band, The 20-500 MHz select
output of UIC §s also routed to two sets of transistor switches, which centrol
power input to the VHF tuner for this freguency band. Transistors Q6 and Q9
switch the 45 volts, while transistors 05 and 07 switch the +15 volts. The 500~
1000 MMz select output of U3C also controls transistor switches for controlling
power to the UNF tuner {A3A3). Transfstors (2 and Q4 control the +35 volts,
while Q1 &nd (3 control the +15 volts.
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4.29. IF ASSEMBLY (A6). Figure 4-7 shows an overall functional block diagram
of the signal flow through the associated circuits. The IF assembly contains
57X sub-assemblies/modules (AGAZ-AGAG, AGA8) with plug-in slots available for an
optional upper {USB) and lower (LS8) sideband demodulators (A6A7 and AGA9
respectively). These &ix assemblies provide for IF bandwidth selection,
automatic or manual gain control, AM and FM demodulation, and CW demodulation.
Assembldes AGA3 through ABA6 are fdentica) except for the bandwidth filter and
frequency dependent tomponents in the AM and FM demodulators. The bandwidth
filter is selected through recefver control which selects the appropriate IF
filter ampiifier (A6AI-ABAG) for the handwidth selected.

4-30. IF Filter Amplifiers (A6A3-A6AE}. Flgure #4-8 shows a functional block
dfagram of one of the IF filter amplifiers. These IF filter amplifiers
accommodate the four selectable IF bandwidths of the Recefver and the bandwidth
sensitive AM and FM demoduiators. Each contains one of the four selectable
bandwidth filters and an associated AM and FM demodulator (A6A3-100 kMz, AGA4-
60 kHz, AGAB-20 kHz and AGAG-10 kHz). During actuation, three of the IF filter
amplifiers will be kept isolated from signal flow while the appropriate one 1§
switched fnto the signal flow as directed by the bandwidth selected through
recefver control.  This 95 accomplished through the diode switching logic
contained on each IF f11ter amplifier.

4-31. Figure 7-22 shows a schematic diagram of an IF filter amplifier. The
21.4 MHz signal frem the tuner assembly (A3) is coupled to the bandwidth filter
cireuits on each of the four IF filter amplifiers. The filters on all four IF
filter amplifiers are isolated from the IF signal by diode switches CR1-CR2,
while the output of the filter 13 isclated by dipde switches fR3-CR4. The diote
switches of only one IF filter amplifier will be biased on as directed hy
recefver controi, allowing the signal to Flow through the bandwidth f11ter
selected, This bandwidth controlled signal is then routed to the variable gain
amplifier (ABAZ).

4+32. The gatn controlled IF signal from the variable gain emplifier is routed

back to a1T1 four IF Filter amplifiers. The AM and FM demodulators {on all four
If f1lter amplifiers) are {solated from the IF signa) by diode switches CR1-CR2.

The dfode switch {located on the same amplifier as the selected bandwidth
f11ter) will be blased on, connecting the signal to the appropriate AM and FM
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demoduiators. Power te the AM detector bias control and to the FH limiter will
be turned on by transistor switch Q1. The switched IF signal is coupled to
amplifier Q1 which divides the signal and routes ft to both the AM detector and

FM limiter/discriminator.

4-31. The AM component of 2 signal is detected by a detector circuit,
consisting of diodes CR3-CRY, whose bias is controlied through bias controil
amplifier ULA. The detected AM is then routed through audio amplifiers UIE,
UZ2A, UEC, and U2D to a CMOS switch U3, This switch, inhibited by the =same
salect sfgnal as for bandwidth, couples the signal to the audio viden
amplifier/COR assembly (A9), as the AM video, and to the variable gain amplifier
{AGA2] for AGC drive,

3-34. Demodulation of an FM compoment of a signal 1s accomplished by passing
the signal first through a separate limiter, then a discrimipator. The eudio
putput of the discriminator is then amplified through U8B, UBA, and Ush and
routed to CMOS switch U4, This switch is inhibited in the same¢ manner as the
other select switches and routes the signal to the audio video amplifier/COR
assembly (A9), as the FM vides, and to the receiver contral assembly (A7} for
receiver control.

4-35. The IF select signal selecis diode and CMOS switches that control the
signal inte and out of the four IF filter amplifiers {ABA3-AGAG). Each select
signal is conpected separately from receiver control which routes a select
signal to only the amplifier corresponding to tha bandwidth selected. This IF
select signal is Tevel controlled throwgh level tramslators UsC, USE and YU&F,
and is then routed to drive amplifiers UBA-USD. The output of UBA and UGD
controls the diode switch which controls the signal to the AM and FM
demodulators. The output of UGR drives transistor switch Q1, whith controls a
voltage regulator supplying voltage to the AM bias control amplifier and to the
F4 1imiter. Level translators USA and USB control the CMOS switches which
control the output of the AM and FM demodulated signal. The [F select signal 1s
also routed to 2 diode arrangement {arranged differently on each IF filter
amplifier), which forms a code for receiver control, This ceode tells receiver
contral which bandwidth has been selected.

4-36, Variable Gain Amplifier (A6AZ), Figure 4-2 shows a functional block
diagram of the variable gain amplifier. This amplifier provides manual or
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automatic controlled gain to the IF signal and gain control to the turer, and
supplies the signal for COR operation, The 21.4 MHz IF is routed through
various IF amplifiers with AGC controlling the gafn of several stages of
amp1ification. The AGC operates from the AM detected sigeal, whem fn the
aytomatic mode, and from an analog signal frem receiver control, when in the
manual mode. Three modes of gain control are provided in the AGC circuits; AGC
FAST, AGC SLOW and MGC (manual gain control),  These modes are controiled
through receiver cantral, which also controls an AGC dump circuit, used to speed

up the AGC signal for large changes in ampiitude.

4-37. The schematic diagram for the variable gain amplifier f{s shown in
Figure 7+21. The input signal from the selected IF filter amplifier drives
amplifier Q1 and FET amplifier Q2. The output of QL {s the POST FL IF available
at rear panel connector J7, The output from Q2 7s coupied to a three stage
differential amplifier (U1, UZ and U3). The differential amplifier modifies the
signal gain in accordance with the gain control input from the gain contral
circuits. The gain controlled stgnal is routed through coupling transformer T1
to buffer-drive amplifier ULD.  This amplifier is used to drive the signal
through a high pass filter (C57-C63 and coils L1B-20) to a three way power
output divider (U4), The three outputs from U4 are routed to: the AM and FM
demodulators on the selected IF filter amplifier, the CW demodulator, and the
rear pane! IF OUT connector J4.

4.38. The gain contre! circuits mode of operation, AGC FAST, AGC SLOW or MGC,
is controlled frem receiver control. When either of the AGC modes is selected,
gain mode C from recelver control 1s high, causing the switch betwsen pins 5 and
6 of U7 ta close. This closed switch routes the AM detector signal through
amplifier UGC, part of U9, and dfode CR4 to ampTifier U6B. In MGC mode, gain
mode C is low, and the MGC analog sigral from receiver control is routed through
the switch between ping 9 and 10 of U7 and UGB, Capacitor C28 1is connected to
the cathode of digde CR#, and with the constant current source provided by the
¢ircuit of UBB, ig charged or discharged to a level in relation to the gain
signal appearing at diede CR4. This gatn-compensated signal 1% coupled, through
amplifier UGB and gain control ampl{fier UBA to the three-stage amplifier
{described in paragraph 4-36) for gafn control of the IF signal., 1In AGC FAST,
gain mode 2 (applied to transistor G7), fs high and capacitor C28 is discharged
st a fast rate through diode CRS and the cireuit of UBC, In AGC SLOW, gain
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mode 2 §5 high, transistor Q7 is cut off apd the discharge time constant is
slow. Wnen the gain mode is changed from manual to automatic, capacitor (78
which may be charged to a high Tevel f{s discharged te a starting level by the
DMP signal from receiver control. This input through transistor Q5 and 06,
operational amplifier UBD and transistors (3 and Q4 causes capacitor C28 to
rapidly discharge tnrough transistor Q3. The output of amplifier UGB is also
routed to the tuner through amplifier UGA and to receiver control through UBD.

4-39. CW Demodulator {AGAB). Figure 4-10 shows a3 functional block diagram of
the CH demodulator. The CW demedulater provides a demodulated continuous wave
{CW) ovtput with zerp beat (CWO mode), or an putput with a 1 kHz offset from
sera beat {CW 1 kHz mode). In addition, the CW demodulator generates 4 2 MHz
and B0 kHz reference frequency from the 10 MHz reference for use on an optional
upper sideband (US8), lower sideband (LSB), 10 kHz converter circuit card
assemblies [AGA7, ABAD, and ABALQ respectively). The 21.4 HHz input to the
W demodulatar is mixed with a 19.4 MHz sigmal from a phase-locked voltage=
controlled oscillator. The 2 MHz difference freguency from this mixer 1s routed
through a four way power divider to putputs for the optional circuits previously
described, and to a second mixer contained on the CW demodulator. The second
input to this mixer is from a phase Jocked gscillator {controlied by CW effset
data from receiver control} that s either 2.000 MHz or 2.001 MHz. This then
rosuits tn the CW signal! without offset or with 1 kHz offset.

4-40. Figure 7-Z3 shows the schematic diagram of the W demadulator. The
21.4 MMz IF from the variable gafn amplifier (AGA2)} is routed through am RLC
filter, for removing frequencies outside the bandwidth, to mixer Ui. The second
input to this mixer is the 19.4 Wiz derived from the VCO (Q6-¥1). This VCO is
controlled by a closed phase-lock-loop, which 1{s referenced to the 10 Mhz
reference from the reference generator (A8), and counted down to 100 MHz by the
divide-by-106 ULD circuitry. The mixer output is the 2 Mz IF (difference
between Z1.4 MHz IF and 19.4 MHz). This 2 MHz signal drives the four way power
divider U2. Three of the 2 MHz cutputs are used to drive optiona) circuits.
The fourth output is one input to mixer Ul3. The second input to mixer UL3 is
either the 2,000 MHz (for C4 O mode) or 2.001 MHz {(for CW 1 kHz mode) derived
from the YOO {Q8-U2), This ¥CO 3s controlied by the phase-icck-loop, which is
referenced to an 9 kHz frequency reference, counted down from the 2 MHz
frequency reference by & divide-by-25 circuit U1l and divide-by-1C circuit uz3.
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The phase-lock-loep contains a counter which 1s counted down by either 2000 to
2001 (U18, U19, U20) dependent on the CW O sfgna) from receiver control. This
(W 0 selects efther the €W 0 or the CW 1 kHz mode, The difference is output
from mixer U13 as the CW video signal which is routed to the audio video
amplifier/COR assembly (R9). The 2 MHz reference frequency and the 80 kHz
reference from divide-by-25 counter U1l are used by the previously mentioned
optional circuits.

4-41, AUDIO YIDEO AMPLIFIER/COR ASSEMBLY (A9). The audio video amplifier/COR
circult contains an control interface (A9Al}, an audio video amplifier (A9A2),
and a carrier operated relay {(COR) (A9A3) circuit, The contral interface
interfaces awdio sigrals from the demodulators to the audio video amplifier; COR
and AGC sfanals from recefver control back to COR; and, receiver control signals
to both the audic video amplifier and COR,

4-42, Audio Video Amplifier (A9A2). Figure 4-11 shows & functional block
diagram aof the audfo video amplifier. This circuit receives the AM, FM, CW and
optional USB and (SB components of the demodulated IF signal, selects these
signals and applfes them through amplifiers to headphones, Jjacks or terminals
for monitoring, The audio video amplifier contains sz sets of amplifiers for
FM video, video, audio 1 and audfo 2, headphones tfp and headphones ring, two
Bacivcult €MOS switches, and a decoding ¢fréuit used te control the CMOS
switches. These switches select the demodulated input signals and apply them to
the appropriate amplifiers for drive and output to the headphanes or rear panel
¢onnections,

4-43, Figure 7-34 shows the schematic dlagram of the audio video amplifier.
The FM, AM, CW and oppticnal USB and LSB 4nputs from the IF assembly (A6} are
connected to switches H23 and U24, The switch outputs are controlled by signals
from recetver control. The mode siagnals (20, 21, 22_ and 23) are connected to
decoder U2. Depending on the receiver owtput mode selected, the control signal
A, B, ar C 45 input to decoder U2 and one of the outputs from the decoder
actuates the appropriate output switch. The SCAN signal from the digital
control circuits is applied, during fast scan mode of operatien, through gate
48, and controls the FM YIDEQ output through switch 23, This Fi4 VIDED output
is blocked during fast scan mode of operation. The SCAN signal 1s routed
through gates V4R, USA, and USB, to deactivate the decoder (U2). Thus, all
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outputs are blocked during fast scan operations. The A, B, and © oulputs from
switches U23 and U248 conmect to the outpyt ampiifiers. The A output Ts applied
through operational amplifiers U8 and U%. The gain of amplifier U8 is
controlled by the FM VIDED adjustment {Rl) Tlocated on the rear panel of the
Recejver. The U9 amplifier output 1s routed to the FM VIDEQ output 3t rear
panel comnector J5. The B output is applied to the three separate amplifier
chains to provide the VIDEQ, AUGICG 1 and HEADPHONES 1 cutputs. The VIDEQ output
anplifier chain consists of operational smplifiers ULD, ULl and UI2. The gain
of amplifier U0 is contrclled by the ¥IDEQ adjustment (R2) located on the rear
panel of the Receiver. The Ul2 ampiifier output is availabla at the receiver
raear pane] connector J§ as the VIDEQ output. The AUDIO 1 output amplifier chain
receives the B input into operational amplifier UL3. The qain of Ul3 s
controlled by the AUDIO 1 {USB} adjustment R3 located on the rear pane} of the
Recaiver. The output of U13 drives both operational amplifiers Ul4A and U14B.
These two amplifiers provide the drive for the balanced AUDID 1 (USB) ecutputs.
These signals are connected ta terminal board TBl at terminals 1, 2 and 3 on the
rear panel of the Receiver, The HEADPHONES 1 cuiput amplifier chain consists of
operational amplifiers V17, Ul8, and U1S. The gain of amplifier U17 s
controlled by the HEADPHONE (US8)} audie level contral adjustment Jocated on the
front panei of the Receiver. The Ul9 ampiifier output is conpected to the
HEADPHONE 1 (tip) on the receiver front panel. The C output from switch U24 is
applied to the two separate amplifier chains which provide the AUDIO 2 and
HEADPHONES 2 outputs. The AUDIC 2 cutput amplifier chain receivas the { input
which is routed to operational amplifier U5, The gain of the pperational
amplifier s controlled by the 10X AUDIO {LSB) adjustment R4 located on the
rear panel of the Receiver. The output of the operational amplifier drives both
operational amplifiers UL6A and UlEB. These two ampTlifiers provide the drive
far the balanced AUDIO 2 outputs. These are connected to receiver rear panel
tarminal board TEl at terminals 4, 5 and 6, The HEADPHONES 2 cutput amplifier
chain consists of opperational amplifiers U20, U2l and U22. The gain of
amplifier 420 1{s controlled by the HEADPHONES (LSB) audio level control
adjustment Jocated om the front panel of the Receiver, The U2Z amplifier output
is connected to HEADPHONES 2 (ring) on the Receiver front panel.

4-a4. Carrier Operated Relay (COR) ([ASA3). Figure 4-12 shows a functional

block diagram of the COR. The basic carrier RF gain drive signal, from DAC 3 in
receiver contral, is coupled to a {threshald) comparator to which the threshold
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control sigrnal from DAC 2 s also connected. The comparator determines the
level that the carrier drive signal will operate the relay. Tha threshold
comparator signal is amplified and then coupled to 2 delay comparator to which
fast or slow delay i5 added. This circuit will keep the relay energized for
approximately two seconds ([SLOW) or less than 0.5 seconds {FAST), after the
input carrier signal drops below the pre-set threshold. This output signal fs
then routed through a defve amplifier to the relay eoil and to two transistor
switches. Both the transistor switch and the contacts of the relay are output
on the rear panel. The transistor switch will sink 250 milliamps of current at
50 volts.

4«85, Figure 7-35 shows the schematic dfagram of the COR c¢ircuits. Comparator
UZA receives both the COR threshold level signal and the RF gain signal from
recgiver confrol. If the RF gain sfgnal exceeds the COR threshold level,
comparator U2A is turned on, causing the output of traasistor QI to go low which
in turn rapidly discharges capacitor C4 through U2D. With the negative input of
U2C near ground potential and fts positive input held high by U2D, emittor
follower Q2 s switched on providing drive for the COR output circuits. If the
RF gain signal drops below the COR threshold, comparalor U2A s turned off
causing the output of transistor Q1 to go high. Capacitor C4 begins charging
through resfstors R12 and R13, holding the negative input to U2¢ below its
¢rossover pafnt for approximately two seconds (SLOW mode). When the crossover
pofnt of U2C is reached, it will switch off causing Q2 to turn off, which in
turn switches off the COR drive efrcuits. In the FAST, mode comparater U2D
holds capacitor C5 at near ground potential which changes the crossover point of
U2C, thus operating Q2 fast. The COR drive ¢ircuits consist of transistors 03,
Q4 and 05, and relay RL1. Transistor 3 is used to drive the coil of relay RL1
with §ts normally open and normally closed contacts output to terminals 7, 8 and
9 of terminal board TB1 on the rear panel. Transfstor Q4 provides for a current
sink of 250 milliamps at 50 volts and 1s cutput to terminal 10 of terminal board
TH1 on the rear panel. Transistor Q5 provides a COR output signal to recefver
cantrol. An AGE contral cireuit is alse contained within this circuit stage.
in normal modes of operation, the AGC imput from the variable gain amplifier
(ABAZ) 1s routed through CMOS switch D1A and drive amplifier U3 to the tuner AGC
ctrcuits. In the optional DF (direction finding) mode, the AGC frem the
variable gain amplifier s disconnected from drive amplifier U3 and either
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maximum gain or an adjustable gain {5 selected by CMOS switch ULB. The
adjustable gafn is provided by variable resistor R3 in series with R2 and R4.
Maximum gain {s provided by grounding the positive input of drive amplifier U3.
The control signals for both ULA amd U13 are applied from receiver contral.

4-45. REFERENCE GENERATOR MODULE ASSEMBLY {A8). Figure 4-13 shows a functional
bletk diagram of the reference generator. The reference generator provides a
10 M4z reference frequency used hy assemblies A4, A5 and A6 as references to
gscillator phase-lock-loops. The reference generator contains an oven
temperature-controlled crystal oscillater which can operate independently or be
Further stabilized through an externai reference to a phase-lock~loop for the

internal oscillator.

4-47, Figure 7-32 shows the reference generator schematic dfagram. The 1D MH2
reference oscillator output fs coupied to drive amplifier 09 which drives a four
way power divider ULO. The four outputs of this power divider are routed to
MAL, ASAS, ABAT and to a rear panel 10 MHz fEF OUT cannector J11, A portion of
the signal from amplifier Q9 s also routed to shaper awplifier (3-Q4 and
connected through inverter UlA to divide-by-10 circuit U5. The resultant 1 MH2
signal is then routed to rear panel 1 MHz REF OUT connectar J16. If no external
reference is used, no other circuitry on the reference generator 15 used except
00 supply voltages. When an external reference 15 used, Receiver control
salects and connects the crystai oscillator 1nto 2 phase«Tock=loop circuit. Tha
axternal reference, either i, 5 or 10 MHz is coupled through shaper amplifier
0l-G2 and inverter ULC to a strapable divider cirpuit 2. This ¢ircuit must be
strapped to provide efther a divide-by-10 for a2 10 MHz input, a divide-by-5 for
a 5 MHz input, or the circuit bypassed for a 1 MHz input. The 1 MHz signal is
coupled to one clock of the phase comparator U3 while the divided-by-10
os¢illator frequency (1 MHz) ¥s coupled as the second clock input. The phase
comparator detects phase érror between the two signals and routes It to &
digital-to-analog converter (DAC) Q6, @7, and 8. The amalog output of the DAC
is routed through amplifier UBA and USB and CMOS switch U3 ta contral the
frequency of the cscillator. A portion of the phase difference signal from the
phase comparator 15 used to drive an out-of-jock (00L) detector (U4C, ULE and
US). The output of this detector drives a LED indicator D51 and is also routed
to receiver contral.
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A-4B. FIRST LD SYNTHESIZER MODULE ASSEMBLY (A5). Figure 4-14 shows an overzl}
functional block diagram of the first LO synthesizer. The first LO synthesizer
provides the first LO signal (681.4 to 1181.4 MHz) to the tuner assembly (A32),
The first LO synthesizer circuit contains Five sub-modulesfcircuit card
assenblies; VCO A {ASAL), VCO B (ABAS), controller (A5A2}, digiphase processor
(A5A3), end programmsble divider (A5A4}.  Each YCO contains three separate
oscillators {total of six), each covering a different range of frequenties
within the 681.4 to 1181,4 MHz range (vefer to Table 4-1). The controlier
contains the VOO select circuitry that automatically, through receiver cantrol,
selects the appropriate VCO for the vequires freguency range. A coarse tuning
circuit for the Spectrum Surveillance Controller 1is also contaiped on the
controiler, The digiphase processor containg circuttry for computing the
divide=by-N control word. The programmable divider contains the phase-lock-loop
circuits that keep the selected VGO locked on frequency.

4.4, Frequency Control-Phase Lock Loop. The six VLOs cover a frequency range
of 500 MHz between 681.4 and 11B1.4 MMz with each VCO covering an 80 to 85 MHz
range (refer to Table 4-1). Each VYCO can be further contralled to operate in 20
to 22 MHx 4increments, over %ts range through a band selection technigue, then
this range is sti1l further controlled to & resolution of 10 Hz, through a
phase-Tock-toop, that provides a tuming voltage to the varactor of the selected

VCO.

4-50, ‘The phase-tock-loop that tunes the selected VCO to a resclution of 10 Hz
is accomplished by comparing the oscillator output frequency to &n accurate
stable reference frequency, developing an error voltage from any phase
difference and then driving the oscillator varactor with that error veltage to
correct oscillator frequency.  To accomplish this, a reference from the
temperature-controlled crysta) oscillator is used and divided by ten, to provide
a 1 tHz reference for better sensitivity to phase difference. The oscillator
output frequency must then be divided ta correspend to this 1 MHz reference.
Since the oscillator frequency can vary between 681.4 and 1181.4 MHz, the
divide-by number must be variable, and to accomplish a resolution of 10 Hz it
must be fractipnal. This can be more clearly demonstrated by using the formula
M<Fo divided by Fr; where N 4is the divide-by number, Fo the oscfllator
frequency, and Fr the reference frequency. Assume that Fo is 701.234670 MHz and
the refarence frequency s 1.0 MMz, then using the above formula the result is:
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701.734670{Fg) divided by 1.0(Fr) = 701.234670(8). IF we split this number into
jts integer part and its decimal part, the result is a three-decade integer and
s Sixedecade decimal number. Generating the non-integer part as an actual
freguency 1is done by considering & portion of the freguency spectrum of
interest, between 701 MHz and 70?2 MHz, where this finally generated fregquency
will occur. Thus, it is possible to generate any signal between these tua
frequencies by an averaging technique; that {s to say if the signal at 702 MHz
is sampled 234,670 times and the signa? at 701 MHz is sampled 765,310 times
{1,000,000-234,670) then the average or apparent signal produced by this
sampling would occur at the fregquency of interest at 701.234670 MHz. This type
of sampling produces a large number of sampling sidebands on the main output
frequency. These can be removed, however, by a corraction signal equal and
opposite to these predictable sidebands and adding this to the ascillator
control signal, effectively nullifying the production of these sidebands. 5ince
the first LO synthesizer generates frequencies to within 10 Hz, the decimal part

need only contain five decades.

3.51. As shown in Figure 4-14, the computing chip provides the freguency word
to the divide-by-N cirtwit which varies the N number to produce 1 MHz from the
asciliator freguency. If the oscillator orifts off frequency or the frequency
is changed through receiver control, the output of the divide-by-N will be
either 1 MMz plus or minus, depending on direction of change. The phase error
between this divided osciliator frequency and the reference ¥reguency will be
detected by the phase comparator and applied to an integrator. The computing
chip also provides a digital correction for nullifying the unwanted sidebands
and applies it to a digital-to-analog converter (DAC). The analog correction
signal from the DAL §s also applied to the jntegrator which integrates the
signals to produce an error voltage. This error voltage is routed toc the
oscillator's varactor. Frequency data from the computer is also coupled to 2
binary decoder which supplies the WCO and band select stgnals which select the
appropriate oscillator ang its band to within 22 MHz aof the selected frequency.
The phase lock loop, with its divide-by-N controlled by the fregquency word, then
capses the ascillator to adjust to the frequency selected.

4-52. VCO A and ¥CO B (ASAl and ASAS). Figure 4-15 shows a functional block
diagram of both YCO A and VCO B, while Figures 7-15 and 7-19 show the schematic
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diagram of each. Each YCO contains an oscillator Ql, with a tuned tank circuit
consisting primarily of imducters Zl, IZ and #3, and varactor CR3. Inductors &2
and 23 cap he switched in and out of the tuned tank, by hand 1 ang band 2
selection, threugh diode switches CR1 and CR? respectively. The frequency
between each band will be approximately 20 MHz; however, the actuai band range
will depend on the VOO and band selected (refer to Table 4-1).  The band
selection can selact neither band (VCO low frequency), band 2 (VLG Tow frequency
plus approximately 20 MHz), band 1 (¥CO low frequency plus approximately 40 MHz )
or both band 1 and band 2 (V¥CO low freguency plus approximately 60 MHz}. The
varactor, receiving its control veltage from the phase-lock-1oop, provides for
tuning the oscillator between the bands as described in paragraph 4-50. The VGO
salaction contrels the bias of diode switches that select the apprapriate YLD
for the frequency range selected. Since the six ¥Cic are contained on two
modules [three on each), a select signal [(VCO A or VOO B selects the
appropriate ¥CO by biasing a dicde switch located at the L0 output {A5A5]. The
L0 output {s then coupled through a buffer amplifier and direction coupler to

the tuner (A3).

4.53. Controller (ASA2). Figure 4-16 thows a fumctional block diagram of the
controller. The controller provides the decoding, from microcomputer input
data, for VCO selection, and band selection within each nseillator. In
addition, the cathode alsa contains a coarse tune circuit that alerts the
Spectrum Surveillance fontroller (when being used with the Receiver] to abrupt
tuning changas in the VCO.

4-64. Figure 7-16 shows the schematic diagram of the contreller. Data lines DO
through D3, from receiver control, are each routed to its own shift register LB,
Vo, Ul3 and 14 respectively. Inverted data line D4 and the write strobe are
routed through NAND gate U3B and inverter U4 to pravide the clock input to all
four shift registers, while snverted data line DD, data line D4, and the write
strobe are routed through NAND gate U3A to provide the clear for all four shift
registers. The output of the shift registers are decoded by binary decoder ULB
wWhich produces 8 bits (DO-D7) of output data. This data is then routed to 8 bit
latch UlS. The write strobe and data lines DO and 04 through KAND gate U3C
¢lock the data throurgh data latch U19, Data Yines DO and D1 from the latch ave
routed through inverters U15A, U158, ULSC and ULSD to their separate amplifiers
for BAND 1 and BAND 2 select signals for the VCOs. Data lines DZ through DS are
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Table 4-1., VLG Truth Tabie

i INPUT
20 MHz 200 MMz
VCO A [VCD B | BAND | VCO |DIV 8 | Giv 7 | DIV 6 | 04V 5 | DIv 1z | 0Iv 11 | DIV 10 | oIv ©
BAND {MHZ) 123/123|1 2| amg| 23 22 21 20 | 23 22 21 20
661.4 - 698 toolooojo a | 1 0 o 1 0 0 1 0 0
€98 - 718 yoo0{ooelo 1] 1 0 0 i 1 0 1 0 0
718 - 118 1o0loeoo|1 o | 1 0 1 0 0 0 1 0 0
738 - 758 roclooe|1 1| 1 0 1 0 1 0 1 0 0
758 - 780 o1ofooa|o o | 1 D 1 1 0 0 1 0 0
780 - B0? plofooc|o 1| 1 0 1 ] 1 0 1 0 0
goz - 874 plojoooll o 1 1 0 0 0 0 1 0 0
824 - 846 p1o0floooll 1| 1 1 0 0 1 o 1 0 0
846 - 868 ootlooolo o | 1 0 D o 0 D 1 0 1
GEB . 890 oo1looolo 1 | 1 0 0 0 1 0 1 0 1
890 - 912 oo1looolr o 1 0 0 { 0 0 1 0 t
91z - 934 oo1f|ooofo 1 | 1 0 0 1 1 0 1 0 1
934 - 956 soolioolo o | o 0 1 0 0 0 1 0 1
956 - 0978 soolioolo 1 | o 0 1 0 ] 0 1 0 1
378 - 1000 ocof|ioo0{1t o | o 0 1 1 a 0 1 0 1
1000 - 1022 opolioo{1 1| o 0 1 t 1 0 1 0 1
1022 - 1042 ooclo1ofo o} o 1 0 a 0 0 1 0 ]
1082 - 1062 ooolo1ofo 1] o 1 0 0 1 0 1 0 1
1062 - 1082 aoolorel1 ol o 0 0 0 0 0 1 1 0
1087 - 1107 ooofo1of1 1| o o 0 0 1 0 ] 1 0
1102 - 1122 nooloci1io o o 0 0 1 0 0 1 1 0
1122 - 1142 aoolooile 1| o 0 1 1 1 0 1 1 0
1142 - 1162 ooofool]i ol o 0 1 D o 0 1 1 9
1162 - 1181.4 naoloolll 1| o o i 0 1 0 1 1 0

NOTE: 1. ¥CO Al, A2, R3, B1, B2, B3 and YO ALB:

+#15 YDC @ & MA » LOGICAL 1
-13 YOC @ 5 MA = LDGICAL 0

2. BANDS 1 & 2:
+15 ¥0C @ 60 MA = LOGICAL 1
=15 ¥OC @ 60 MA = LOGICAL O

3. “N" input data shown simulates BCO normally gprovided by the Programmable Divider
(ABA4) as shown in Figure 7-1A.
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routed to 1 of 10 decoder U10. This decoder is controlled by data Tines 02
through D5 through BCD to decimal decoder U5, and data 1ines DO and Bl {hrough
transistors 01 and Q2 respectively. The six outputs of detoder UlD drive
inverters and amplifiers to provide the select lines to the six V(0s. Data ling
D6, from data latch U9, is routed through inverters UL7C and Ut7D and amplifier
U11B to provide the ¥CO {A+B} select.

4-55. The freguenty data that is clocked through data latch U9 is compared and
routed through a flip-flop and tramsistor amplifier to the Spectrum Surveillance
Controller (when used with the Reteiver) as coarse tune information. Two
comparators compare the data lines 00 through D3 while comparator U2l compares
data lines D4 through D7. The compared data of U2D is also compared by U2l
which outputs its dats to flip-flop ULS and is clocked by the inverted clock
signal to data latch U19. The Q output of the flip-flop is then routed through
transistor amplifier Q1 to the Spectrum Surveillamce Contreiler. Flip flop UlG
is set when previous and new information is different, stopping the scan of the
surveillance cohtroller while the synthesizer relocks on the new band. A GRILL
signal from the Spectrum Survelllance Controller is inverted by U4 and used to
resat the flip-flap, after 2)lowing sufficient time for releack.

5-56, Digiphase Processor {A5A3). Figure 4-17 shows a functicpal block dizgram
of the digiphase processor. The digiphase processor receives frequency data
from receiver contrgl and generates the frequency word (divide-by-N control
word) which %s routed to the controller {ASA2} and to the programmable divider
{ASA4}, In addition, the digiphase processor generates the amalog correction
signal for correcting the frequency control) word on the programmable divider.

8-57. Figure 7-17 shows the schematic diagram of the digiphase processor. The
frequency data from receiver control is processed by computing chip U7, The
frequency data (D0-D4) is a string of tem 5-bit characters and are strobed into
U7 by strobe W from receiver control. The computing chip computes the digital
BCD value of ¥ and outputs this data as the DIV 1 -~ DIV 11 outputs. The BDIV 1 -
DIV 4 outputs are routed through guad latch U3 to the programmable divider as
divide-by=-N control word 2 MHz. The DIV 5 - DIV 11 outputs are routed through
level translators U5 to the programmable divider as divide-by-N contral words
20 MHz (DIV & - DIY 8) and 200 MHz (DIV 9 - DIV 11), and to digital-to-analog
converter UG. The computing chip alse supplies an efght-bit digital werd
(DA 1 - BA 8), to multiplying digital to anmalog converter U8, for an analog
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correction signal used $n the programmable divider. Bigital-ta~analog converter
US also receives an analog reference signal from Ub  through operational
amplifier U108, This amplifier scales the analog correction valtagé according
to the value of N. This signal was derived from the divide-by-N contrpl words
routad to and converted by U6. The analog correction sional from LB is routed
to the programmable divider through operational amplifier (ULOA).  The computing
chip [U?} requires a clock signal which is derived from the 10 KMz reference
frequenty. The 10 MHz reference freguency routed from the programhable divider
is coupled through & low pass fiiter {C1-C3 and L1}, transistor amplifier 0Of,
and buffer amplifiers ULA, UIB and ULC to the clock input of f1ip=flop UdA, The
S MHz output from U4R is routed through transistor Q2 te the c¢lock input of U7,
The 5 MHz outputs of USA also drives the clock of fiip-flop U4B while the 1 MH2
clock output of U? drives its D ‘input. The output of V4B is a 1 MHz refegrence
and ¥s routed to the propgrammable divider.

4-58. Programmable Divider {(ASA4}. Figure 4-18 shows a functional block dia-
gram of the programmable divider. The programmable divider provides the phase-
lock-loop for the VCO frequency. The VLG frequency received, 15 divided as
directed by the divide-by=N control word from the digiphase processor {R5A3Y,
phase tompared to a referenceé frequency, and then jntegrated into an error
voltage tuning the VCO.

4-59. Figure 7-18 shows a schematic diagram of the programmable divider. The
1st LO signal from the selected YCO drives amplifier Ul, which in turn drives
the prescaler U2, which divides by either 20 or 22. The prescaler contains a
divide«by=2 counter followed by a divide-by-10 or 11 counter. The counter con-
trol imput to the prescaler determines whether the counter divides by 10 or 11,
A binary coded decima) (BCD) counter is formed by U3, U4 and US; U3 contalning
unit digits; U4 tens digits; and, U5 hundreds digits. The preset inputs to this
counter are the N value DIV1-DIV1l from the digiphase processor. These inputs
are labeled 2 MMz, 20 MHz and 200 MHz because of the divide-by<2 {in prescaler
uz.

4-60. The prescaler U2 drives (for countdown) the units counter (U3) and the
interconnected tens and hundreds counter (U4 and US) separately; that 35, the
ortput of the units counter U3 does not connect to the input of the tens counter
Ud. Thus, during countdown, while there are values greater than zero in the
units counter, the counter control 2ero detect circuit (flip-flop UBA) sets
prescaler U2 to count by 1l. Each output of the prescaler decrements both the
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units section and tens and greater section of the programmable counter by 1.
This effectively subtracts 11 from the programmabie counter. Yhzn the unitg
section counts down to zere, the counter contrel zero detector UGA sets the
prescaler to count by 10 (after divide<by-2). Each output now decrements the
tens and greater sections of the programmable counter by one, effectively
subtracting 10 from the counter. When the counter has counted down to 2ero (N
counts), the flip-flop UBB is set. At the next input pulse (from the prescaler)
the programmable counter 5 loaded to start another count cycte and flip-flop
USN is set. At the next input pulse (from the prescaler) the programmable
counter is loaded to start another count cyclie and flip-flop UGE is set, At
the next input pulse [from the prescaler) the programmable counter is Joaded to
start another count cycle and f1ip«flgp UBN is reset. Thus Q and 0 outputs
produce a pulse for each N count. The Q owtput of UGB drives the clock input of
phase detector flip=flop U7A through transistor @l. Fhase dete_t:tur flip-flop
Y78 is driven by the 1 MHz reference [described later). The Q outputs from
phase detector flip-flop U7A and U7B drive HAND gate flip-flops U3A - U8D.
Thus, pulses will be obtained from the E outputs of U7A and U7E whose relative
phase and widths will indicate the phase errcr between the VOO output and the
reference signal, The phase error pulse signal from the phase comparator 15
then coupled through a Jow pass fitter (C22-C25, L3-L6 and R18-R24) to an
integrator network (C2G, C27, CR1-CR4, R25, R26 and ULD), This circuit also
reteives the analog correction signal from the digiphase processor (ASA3), and
integrates this signal with the phase error signal, and provides a DC error
voltage output. This error voitage is then routed through a low pass filter
(€30, €31, L7, R30 and R73) to the voltage controlled osciilators for tuning.
The 1 MHz reference used by the phase comparator 15 derived from the 10 MHz
reference generator and the 1 MHz ¢lock reference from the digiphase processor.
The 10 MMz reference is routed through transistor amplifier Q2 to the clock
input of Flip-flop U9A. The 1 MHz ¢lock referénce from the digiphase procéssor
is coupled £p the data fnput of this same flip-flop so that it is clocked
through the flip-flop every tenth pulse of the 10 MHz reference. This technique
provides a ¢lean 1 MHz reference, with transitions synced to the cperation of
the digiphase processor, which is then routed the phase comparator. The 10 MH:
reference 5ignal i alse routed through FET isclation amplifier Q3 to the
digiphase processor.

d-61. SECOND LO MODULE ASSEMBLY (Ad4). Figure 4-19 shows a fupctional Bleck
dfagram of the second L0. The second LO generates the 640 MHz, 320 MHz, and
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160 MHz signals used for second copversion in the tuner {A3). The circuit
consists of a voltage contrnlled oscfllater (VCO), with & phase-lock-loop
circuit to maintain oscillator stability, and two divide-by-2 circuits with
switching circuits, to select elther 640, 320 or 160 MHz output to the tuner.

8.62. Figure 7-13 shows the schematic diagram of the second L. The ascillator
0101 generates the basic 6§40 MHz second L0 frequency. This basic freguency is
routed through directional coupier Z101 and buffer amplifier UI0L to a law pass
fitter {C215-C217 and L205-LZ06) and power divider (X201), either directly or
through one or two divide by two circuits depending on the frequency band}. The
route of the 640 MHz is directed by diode switches which are controlled by
frequency band selection from the tuner {A3). 1In the 640 MHz (20-500 MHz) band,
a select line to the cathode of diode switch [R205 is held high {positive),
preventing the 640 MHz from being routed to the divide-by-2 circuits, while at
the same time a select line to the cathedes of diode switches CRZ0L and CR204,
through inverter driver U203A, goas tow (froam positive to negative) allowing the
§40 MHz to be routed to the fflter and power divider. In the 320 MHz (500
840 MHz)} and 160 MHz ([B40-1000 MHz) bands, the select 1ine to diodes CR201 and
CRZ04 i high while the select line to diode switch CR205, through inverter
driver U203F (370 MHz) ar UZ03E {160 MHz} cces low allowing the 640 MHz to be
rovted to divide=by=2 c¢irgcuit U201. The 320 MHz output of U201 s routed to
diode switch CRZ0Z and to divide by two cireuwit UZ202. The 160 MHz output of
U202 is routed to diode switch CR208. Divide-by=2 gircuit 1201 is =nabled by
bath the 320 MHz and 160 MHz select lines, through inverter drivers U203F and
U?03E respectively, while U202 1s epsbled by the 160 MHr select lipe only,
through inverter driver U2030. 1In the 320 MHz band, the select line to dicde
switch CR202, through inverter driver U203B, goes Jow routing the 340 MHz to the
fFilter and power divider. Im the 160 MHz band, the select 1ine to diode switch
CRZ03, through inverter driver UZ03C, goes Tow routing the 160 MHz to the filter
ang power divider., The two outputs of the power divider are routed through
connettor J3 to the rear panel and connector JZ2 to the tuner assembly.

4.53. The 640 MHz oscillator freguency is stabilized through a phase-lock-Toop.
This phase-lock-1oop contains a frequency phase comparator, integrater, divide-
by-64 cscillator reference and a 10 MHz reference from the reference genarator
{AB}. A portion of the 640 MHz oscillator frequency 1s coupled from directional
goupler Z101 through isolation amplifier Q102 to the inmput of divide-by-64
circult U3G3. The 10 MHz output of U303 is then coupled to one clock input of
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dual flip-flop Y3048, The other clock 4nput 15 from the 10 HMHz referance
generator to flip-flep W3D4A. The 10 MHz reference is passed through a 7iiter
network {£309-0310, U306A and B, 1301 and R307-R309) to provide 3 clean 10 JiHz
square wave, The dual flip-flop and the combination NAND gates and T1%p-flops
of U305A to U3I0G0 make up the phase comparator, When the pscillatar freguency
is in phase with the 10 MHz reference the twd qutputs of the phase comparator
are balanced sguare waves 180 degrees opposite in phase with a 50 percent duty
cycle, but §f the oscillator drifts off freguency the phase detector cutpuis
become unbalanced, one greater and one less than 50 percent duty eycle. These
signals are then fntegrated through integrator U307 and assotiated components
which produce & drive sfgnal to the varacter in the oscillator circuit; thus
correcting the oseillator drift. An out-of-lock (0OL) circutt, conststing of
NAND gate U3DEC, tramsistor na0l and associated components, Is used to detect
and send this informatipn to the microcomputer (A7AR2) when the oscillator is not

Yocked to the 10 MHz reference freguency.

4-64. RECEIVER CONTROL (AZ and A7). Figure 4-20 shows an overall functional
block diagram of weceiver control. The cireuits of receiver contro) comprise
two assemblies: front pane! (A2) and receiver control (A7), The front panel
assembly contains tune and RF gain controls, £OR threshold centrol, remote/local
select, phones jack and associated level control, tuning and level meters, power
switch, keyboard and associated decoder and displays. The recaiver contral
assemhly comgrises the recelver control output interface (AVAl), microcomputer
(A7A2), front panel I/0 control interface (A7A4), display driver (A7AB), address
decoder (A7AB), preselector controiler (A7A7), comverter (A7A8), and IEEE-488(
remote contrel  interface (A7A9).

3-65. Receiver control is a microcomputer based control distribution center far
al1 Receiver functions. This control can be initiated manuaily from and through
the front panel; from a remote computer/controller through the ILEE-3B8C remote
control interface modute; or from a Spectrum Surveillance Controller through the
receiver control output interface. Control parameters entered at the front
panel are directed throwgh the front panel 1/0 contro]l interface (A7A4) to the
microcomputer data bus. This data flow i3 controlled by strobes from the
microcomputer address deceder. Information on the data bus is procassed by the
microcomputer and strobed through the converter, and the receiver control ocutput
interface and display drivers to the appropriate Receiver functions. When the
Aeceiver is operated in the remote contro) mode, control data is routed through
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Receiver Caontrol {AZ and A7) Overall Functional Block Diagram
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T D O SRR, EE E A S Y an

Table 4-1., VLG Truth Tabie

i INPUT
20 MHz 200 MMz
VCO A [VCD B | BAND | VCO |DIV 8 | Giv 7 | DIV 6 | 04V 5 | DIv 1z | 0Iv 11 | DIV 10 | oIv ©
BAND {MHZ) 123/123|1 2| amg| 23 22 21 20 | 23 22 21 20
661.4 - 698 toolooojo a | 1 0 o 1 0 0 1 0 0
€98 - 718 yoo0{ooelo 1] 1 0 0 i 1 0 1 0 0
718 - 118 1o0loeoo|1 o | 1 0 1 0 0 0 1 0 0
738 - 758 roclooe|1 1| 1 0 1 0 1 0 1 0 0
758 - 780 o1ofooa|o o | 1 D 1 1 0 0 1 0 0
780 - B0? plofooc|o 1| 1 0 1 ] 1 0 1 0 0
goz - 874 plojoooll o 1 1 0 0 0 0 1 0 0
824 - 846 p1o0floooll 1| 1 1 0 0 1 o 1 0 0
846 - 868 ootlooolo o | 1 0 D o 0 D 1 0 1
GEB . 890 oo1looolo 1 | 1 0 0 0 1 0 1 0 1
890 - 912 oo1looolr o 1 0 0 { 0 0 1 0 t
91z - 934 oo1f|ooofo 1 | 1 0 0 1 1 0 1 0 1
934 - 956 soolioolo o | o 0 1 0 0 0 1 0 1
956 - 0978 soolioolo 1 | o 0 1 0 ] 0 1 0 1
378 - 1000 ocof|ioo0{1t o | o 0 1 1 a 0 1 0 1
1000 - 1022 opolioo{1 1| o 0 1 t 1 0 1 0 1
1022 - 1042 ooclo1ofo o} o 1 0 a 0 0 1 0 ]
1082 - 1062 ooolo1ofo 1] o 1 0 0 1 0 1 0 1
1062 - 1082 aoolorel1 ol o 0 0 0 0 0 1 1 0
1087 - 1107 ooofo1of1 1| o o 0 0 1 0 ] 1 0
1102 - 1122 nooloci1io o o 0 0 1 0 0 1 1 0
1122 - 1142 aoolooile 1| o 0 1 1 1 0 1 1 0
1142 - 1162 ooofool]i ol o 0 1 D o 0 1 1 9
1162 - 1181.4 naoloolll 1| o o i 0 1 0 1 1 0

NOTE: 1. ¥CO Al, A2, R3, B1, B2, B3 and YO ALB:

+#15 YDC @ & MA » LOGICAL 1
-13 YOC @ 5 MA = LDGICAL 0

2. BANDS 1 & 2:
+15 ¥0C @ 60 MA = LOGICAL 1
=15 ¥OC @ 60 MA = LOGICAL O

3. “N" input data shown simulates BCO normally gprovided by the Programmable Divider
(ABA4) as shown in Figure 7-1A.
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the [EEE-48BC remote control interface to the microcomputer, which processes the
data and routes it to Recefver functions in the same manner as gdata received
from the front panel. Receiver status information 14s sent to the remote
computer/controller through the same interface vpon request. Khen the Receiver
is operated in the fast scan mode, through a Spectrum Surveillance Cantroller,
control 15 effected through the recelver control output interface. A FAST SCAN
strobe, from the bpectrum survellance Controller is routed to the microcomputer
through the front panel 1/0 interface to override remote or local centrol of
pperation during this mode. RAM {5 used mainly for strobing up to 99 channels
with full Receiver set up and up %o 300 frequencies fn the exclude freguency

library, The ROM is used for microprocesser {CPY) program storage.

4-66, The microcomputer in conjunction with other receiver control circuits

performs the following functions:
a. Initializes circuits upon application of pawer.
b. Retains Receiver operating parameters in memery during power off.
¢. Determines pricrities of command reguest.
d. Reads front panel comiands 1n local mode of operation.

e. Reads remote computer controlier commands in remote mode of opera-
tion.

f. Overrides remote/local control mode and reads commands from Spectrum
Surveillance Controller in fast scan mode of cperation.

g. Computes and directs Receiver operating parameters.
h., Updates fromt panel display in both remote and local modes.

i. Sends rvempte computer/tontroller Recefver status Information upon
request.

When power is turned on, the microcomputer starts the initialization precess by
executing the stored program. Initialization includes setting all circuitry to
starting conditions and setting recelver contrals and displays to values
retained in  memory. After 1nitialization, the microcomputer operates a

449
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continuous background program to monitor for aut-of-lock conditions, During
this background program, the microcomputer wiil respand to interrupt requests,
The interrupt will request the micrecomputer to Stop the background program and
service the interrupt. For example, for a ghange in a front panel setting in
local control mode of operation, the interrupt soryice program reads the front
panel settings, stores the latest settings in memory. computes the neu Receivar
parameter control data and sends this data to the appropriate Receiver circuits.
After complation of the service program, the microcomputer returns to the backe
ground program or responds to the next imterrupt. The interrupt reguests {IRQ)
serviced by the microcomputer, in their order of ascending priority, are:

a. INO. ‘Tuning Contro}. The tuning control is an optical encoder that
generates twp Square wave outputs with a +00C phase difference depending upon
direction of rotation. When the shaft is rotated, the signal THGWHL {IND) is
asserted to the priority interrupt controller (PIC), the processor will then
axamine the direction of rotation (DO) and the tusing speed {D1-D3} using strobe
1C188. Using this data, it will increment or decrement the tuned frequency as
required, reset the interrupt request using strobe 1C01IYW, and return.

b, iINl. Slew Switches. There are three slew switches: COR, RF, BAIR,
and the tuning/MEMORY slew switch, Each of these switches will, when actuated,
assert the signal SLWSWT (IN1) to the PIC. The processor will then read the
data bus using strobe 1C1AR to determine which direction. It will then jincre-
ment or decrement the indicated parameter as required and repell the data bus to
determine 1f the switeh 1s still actuated. If the switch is sti}l actuated, the
process repedts; if not, the interrupt request is ¢leared using strobe 1CO2W and
the program returns.

t. IK2. Keyboard. When any pushbutton key-switch is pressed, the sige
nal KBD {IN1) {s asserted. The processor then reads the data bus, using strobe
1C19R, to determine which key was pressed. Depending upon whith key was pressed
and on the current operating status, the processor will perform the required
funetion, clear the interrupt request using strobe 1CO3W, and return. '

d. 1IN3, Fast Scan (Optional). When an external Spectrum Surveillance
Controller wishes to take control, it will assert the signal FSTSCN {In3), The
processor will light the FAST S5CAN amnunciator, blank the frequency display,
zero the tuning and signal strength meters, set the gain mode to MGC, set the
gain to 3/4 gain (64y), and set the IF and LO multiplexer to external, using
strobe 1008 and data {(FFh)}. The pracessor will then poll the state of FSTSCM

4-50



Courtesy of http://BlackRadios.terryo.org

EM(B)-55454

vsing the 1C18R [D5). When FSTSCH is released by the Spectrum Surveillance Con-
troller, the processor will restore the original operating congitions ang

return.

e. 1IN4. Remote/Local. Whenever the remote/local condition is changed,
the signal REMLCL (IN4) is asserted. The precessor will read the state of the
remote lime using strobe 1CIE8R {04} and enter the appropriate program cection

{1 = Remote, 0 = Local).

f. IN5. Address Pass. When the IFEE-488C remote control interface
{A7A9} receives a valid talk or listen address followed by a valid mpemonic, it
will assert INS. The processor will then read the interrupt status register in
the 488 controller, clearing INS, and take appropriate action. This IRQ s in-
hibited in the remote mode, and enabled in the local mode.

g. ING&. Display. A 500 Hz timer will assert ING approximately every
2 milliseconds. The processor will fetch the next display data from memery,
erase the old display, display the new dats and clear the interrupt reguest.
The seven segment displays modules are commutated in pairs; INB §s cleared by
strobe 1C056W,

4-67. Microcomputer (A7AZ). Figure 4-21 shows a functional block diagram of
the microcomputer. The microcomputer contains 2 central processing unit [CPU),
read only memory {ROM}, random access memory (RAM), prierity interrupt control-
ler [PIC}, memory retention and reset circuitry, 2 ciock, and in and owt gates.
The CPU (processor) directs operations in accordance with the program sequences
permanently stored in ROM, while RAM is used for temporary data storage during
processing. The CPU reads from, or writes to, the other units of the digital
control during programmed sequences. This i3 done through the bi-directional
B.bit data bus [(D0D-D7}, by addressing the appropriate circuits through the 16+
bit address bus {AO-AlS), and the address decoded strobes from the address de-
cader (A788). At power turm on, a RESET is applied to the CPU. This causes the
CPU to go to FFFEH and get the starting address in the ROM where the initializa-
tion program seguence starts., The ROM supplies Instructions to the CPU to carry
out the initialization sequence. When the sequence is completed, the CPU then
qoes to 1ts background program and will now respond te the interrupt request
[IRQ) received from tha PIC. The PIC receives the seven interrupt regeusts
IRQ 0-6, as shown in Figure 4.21. When any of these requests are made, the PIC
sends the IRQ to the CPU. When the CPU is ready to receive the interrupt
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request, the PIC is allowed to place the starting program address of the highest
priority interrupt reguest on the address bus, This address is the sfarting
address of the interrupt servicing sequence stored in ROM. Thus, the CPU
receives the instructions from the ROM te carry put the interrupt service
routine. At power turn-off, the non-maskable interrupt ﬁﬁ} is sant tn the CPU
which causes it to go intoc its power down sequence. This also causes the RAM to
operate in a very low power drain state although still capable of retaining
memary. The stand-by battery supplies power to the RAM while external power is

off and {s charged when external power is supplied.

4-68, Figure 7-25 shows the cchematic diagram of the microcomputer- Data flow
im and out af the CPU (US) §s accomplished through the f-bit bi-directional data
bus (D0-D7}, while CPU commands te all functions are accomplished through the
16 bit-address bus (A0-Al5), read write [Hfi] strobe, valid memory address [VYMA)
strobe, and bus availabie (BA) strobe, CPU timing 1s achieved through clock
signals (# and $2) from clock Ul. The CPU receives an interrupt request from
the PIC {(U8) which determines priorities from its seven interrupt requests. PIC
{5 selected in program sequence from CFU addresses through the address decoder
{A7A6). The PIC also routes address lines Al-A4 to the appropriate ROM area
which then outputs its stored data onto the data bus. All address 1ines are
connected from the CPU through non-inverting buffers Ul6 and Ul7 to various
Receiver circuits. The ROM (U9 and UlZ) each hold up to B K times B-bit words,
and contains the program memory, while the RAM (U7, V10, and Ul1) can contain up
to 6 K times B-bit words of working memory. Both the ROM and RAM are enabled
from decoded addresses and read and write strobes. VMA from the CPU strobes
both the PIC and memory enable in timed seguence with CPU tlock @2, The read
strobe 1s obtaned from the CPU-R/W strobe, timed through NAND gate {U4] by cleck
@2, The write strobe is cbtained in the same mapner as the read strobe except
the R/H strobe 1s dnverted by UL3 before being clocked through jts NAND gate
U4, This strobe is used to enable the RAM, The read and write strobes are 2lso
routed to the address decoder while the CPU R/M strobe is routed to the
IEEE-488C remote control dnterface (A7AD)., Data bus lines to and from the CPU
are buffered throwgh non-inverting transceiver Us. Data from the CPU, ROMS,
RAMS, the fromt panel 1/0 control interface (A7A4}, the converter (A7A8}, and
the IECE-988C remote control interface (A7A9) are strobed onto the data bus in
prograe Sequence by the decoded address signals, while data on the data bus is
strobed, also in program sequence, to the CPU, RAM and the converter and
IFEE-488C remote contral interface. This data is further processed and routed
to the appropriate Receiver functions.
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8-69, The microcomputer also contains a memory retention and reset circuit, to
retain memory in the otherwise volatile memory of the RAM, and to provide a
reset signal to the CPU and to the !EEE-48BC remote control interface when power
is turned on. At power on, C2 will begin to charge though Rl. The charge time

of capacitor (2 assures that the +5 Y supply will stabilize throughout the
microcomputer circuitry, and Ul 1s working for at least eight clock cycles.

When C2 is charged to a CMOS high level, then U15 pin 8 will go high, causing U3
pin § top release the reset and actuate the microcomputer inftialization routine
to start program operations. The reset 1ine also sets Ul5 pin 6 to a lew level
to enable the RAMS. 1In the initialization routine, signal NMIENA is strobed low
and sets U3 pin 8 to a nigh level. This allows Ul4 to monitor the unregulated
*5 ¥ for z power Interruption., When power 1s interrupted, the output of (14
will 9o high and be inverted by U4, and will give the CPU a non-maskable
intercupt (NMI). This wil) cause the GPU to go into its power down program, and
put all variables away into the RAMS. The CPU will then go imnte a wait state,
causing 2 bus available signal (BA) to be supplied by the CPU and set U15 pin 6
to a high Jevel, thus disabling the RAMS.  When power is down, Q1 will
relinquish the control of power from the RAMS to the battery BTL.

4-70. Al data temporartly stored in the RAMS may be cleared in an emergency
(channel memory). This can be accomplished by pulling out on the FOWER PUSH/ON
switch located on the front panel., The receiver cam be reinitialized to defavlt
parameters by turning ft off and then back on.

4-71. Address Decoder {A?A6). Figure 4-22 shows a functicnal block diagram of
the address decoder and Figure 7-28 shows the associated schematic diagram. The
address decoder recelves addresses from the microcomputer on the 16-bit address
bus, the valid memory address (YMA) signal, read and write strobes, and ¢lock #l
sfgqnal. The address decoder decodes and clacks through these addresses to
provide; strobes for ROM and RAM enable, PIC select, and non-maskable interrupt
enable (NMIENA) to the microcomputer; an analog-to-digitat converter select
(ADCST) strobe to the converter {A7A8}; & remote select (REMSL) to the IEEE-488C
remote control interface {A7A9); write strobes to the front panel 170 contro)
interface (A7A4), the display driver [A7A5), the preselector cantroller (A7A7),
and the converter (A7A8):; and, read strobes to the front panel 1/0 control
inkerface and converter, All strobes are generated throwgh decoder
demultiplexers and qates that output the strobes in timed sequence with
placement of the corresponding address on the address lines, VMA enable, and
clock @2 from the CPU.
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4-72. Front Pamel 170 Control Interface (A7A4) and Assembly (A2). Figure 4.23
shaws a Functional bliock diagram of the front panel /0 control interface and
front panel assembly. A1l ipputs from the front panel assembly except the
phones jack and associated Yevel control, are routed through the front panel 1/0

contral interface to the microcomputer data bus. The onty data routed to the
front panel assembly is the analog drive, from the converter (A7A8) for tuning

and level meters, and the display drives, from the display driver (A7AS) for the
front panel displays {see paragraph 4-75}.

4-73. The front panel keyboard ([A2A1) ({Figure 7-3) contains 36 pushbutton
key-switches which are routed to five B-input priority encoders (UL-US} (See
Figure 7-4). The three normal outputs of these five encoders are connected in
parallel to form the coded key outputs KO to K2. The G5 output of each of the
five pncoders are routed to five $nputs of the sixth priority encoder whose
three normal outputs form the coded key outputs K3 to K5. OQuiputs K@ to Ki form
a two digit octal code (KO-K2 = LSC, K3-KE = MSD) that 1s used by the
microcomputer to identify the specific pushbutton key-switch depressed. The G5
putput of this encoder forms an interrupt request {TEE} which is routed to the
front panel 1/0 contrgl interface (Figure 7-26) amd 15 used to clock data flip

flop UBA. When clocked, the { output of UBA goes low and sends IRQ level 2
(Trg2} to the PIC.  Upon receipt of the fnterrupt request, the microcomputer

asserts KBORD then reads the two digit octal code, as set-up by the depressed
pushbutton key-switch, on data lines through buffer U3. The microcomputer then
sots KBOIAK which resets the Q output of UBA {EEE} high; thus, removing the
interrupt request 1RO2. Timer U8 provides a timed Interrupt EEEEE}
approximately every Z milliseconds through flip flop U16A-UIEB by setting EEF[?
low. The microcomputer reads the displays on each request and asserts DSPIAK
each time to reset the flip flop. Flip flop UL6L-UL6D s used to clear RAM
memory. The EIE input to the f1ip flop s made low by pulling out on the PONER
ON/OFF switeh located on the front panel. This asserts MEMCLR (IRQ7). The
microcomputer then ciears the RAM memory and resets flip flop UL6C-ULSQ through
LLETAX

4-74. The remote or local control mode of cperation is determined by flip-flop
UsC-090 (Figure 7-26) which rputes its status to the clock imput of UBB. The E
output of USB represents the remote control mode and is routed to a three state
buffer U58, and to the clock input to data fiip-flop UI0OB. The local status
from the Q output of UBE 48 routed to the ¢lock 1nput of ULDA, The inputs of RS
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f11p flop UIC-U9D are connected to the normally open (LOCAL) and nermally closed
(REMOTE) contacts of the REMOTE switch (S1), located on the front panel. The
reset of data flip flop UBB s controlled by a remote computer/controller
(CNTREM} through inverter U15D while its set input is controlled by control
clear {CNTCLR) through HAND gate UYB. When there 15 np request for remote
control from a remote computer/controller or fast scam, flip flop UBB can be
toggled between 1ts Q (clock high-local) and E (¢lock low-remote} outputs with
the front pane) REMOTE switch through RS flip flop UQE-I'JEIE- The § output UBB
{Yocal) is connected to data flip flop UIOA white 1ts Q ocutput (remote) is
connected to data flip flop UI0B.  The outputs of these flip flops, coupled
through NOR yate ULLA, provide an interrupt (IRQ4) through REMLCL when the
REMOTE switch i5 toggled between remote and Jocal, or between local and remote.
Upon recelpt of the interrupt request, the microcamputer sets FPNRD Jow, which
permits it to read data lines 04 and D5, connected to the output of buffer USE.
1f the REMOTE switch is set for remote control operation, the Q ocutput of UBR
connected to the input of USR wil) be high, causing data 1ine D4 to be high., If
the REMOTE switch is set for local contro), data Tine D4 will be low, In the
remote mode, the E output of UBB also drives transistor QL to Tight LED D51 in
the front panel REMOTE switch. After the microcomputer determines remote/local
status, it responds by setting REMIAX low, which resets UIDA and U108 through
inverter I15C, rvemoving the interrupt through REMLCL. If a vemote
computer/controller requests remote operation through CNTREM, the reset input to
VBB 1s held nigh which prevents the clock ¥nput to UBE (from the REMOTE switch)
from toggling the flip fiep out of its remote conditon. When the CNTCLR goes
low, it provides & high to the set ‘input of UBB, through NAND gate U98, which
sets the f1ip flop to the Iocal condition. If an optional Spectrum Surveiliance
Controller is connected te the Recefver ft provides a low to the input of buffer
USE throuwgh FSTSCN., This causes data line D5 to be low which is read along with
data line D4 (remote/Tocal status) when the microcomputer responds to the REMLCL
interrupt {I?l?]- When the microcomputer determines that a  Spectrum
Surveillance Controller 4s present it overrides any remote/local requests fram
the front panel or a remote computer/controller and turns control over to the
Spectrum Survedllance Controller.

4-75, The status of TUNE, COR THRESHOLD and RF GAIN controls 1s strobed onto
the data bus through buffers Ul and U2B (Figure 7-26) by strobe SLWRD,while its
IRGY 1s developed through AND gates UL2A, U12B and Ul2C and flip-flop U7-U9A.
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When any control is depressed, up or down, the output [SLWSWT) of flip flep
UT-USA is sot Tlow which asserts an interrupt (IRQ1) to the PIC.,  The
microcomputer responds by setting SLWRD, to buffers Ul and UZ3 low, and reading
outputs D1-07, to determine which switch was asserted and whether it was up or
down. Program control assigns priority to the switches as follows: 53U, 330,
S2U, $20, 51U, SID. Switch 54 is nat used in the Receiver. When more than one
switch is depressed, the one with the highest priority is recognized and the
others ignored. After determining which switch was depressed, the microcomputer
causes SLWIAK to be set low, which resets flip flop U7-U%A, and causes SLWSWT to
returr ta the high state removing the interrupt to the PIC. The tuning control
operates through flip flops UBA and UGB and buffer UsA. The two outputs (A and
B] of the tuning control are two fdentical sguare waves, 180 degrees out of
phase, with freguency determined by the rate at which the coptrol §s turned.
When turned clockwise {increase frequency), pulse A leads pulse B, when turned
counter clockwise, pulse B leads pulse A. The A output i5 connected to the data
fnput of flip flop UBA, while the B output is connected to the clock inputs of
USA and USB. Each time the B pulse goes high the { output (THGWHL) goes Tow
sending an interrupt {iﬁﬁﬁ} tc the PIC. The wmicrocompuier then reads data
1ines £0-D3, whose condition is controlled by buffer USA, by setting FPNRD Tow.
When pulse A leads pulse B (clockwise rotation}, the Q output of UBA 15 aiways
nigh, but when pulse B leads pulse A (counter-clockwise retation}, the same
putput is always low. The microcomputer then determines directian of rotation
by the high or low condition of data lines DO. Front panel TUNIKG rate switches
(SLOW, MEDIUM and FAST), contral data lines 01-D3 through buffer UBA.  These
datz lines set the freguency digit to be changed by the tuning control; SLOW
[data l4éne D1 low) controls the tens digitl; MEDIUM (data line D2 low) controis
the 1 K digit; FAST [data line D3 low) controls the 100 K digit. The rate at
which the tuning tontrol changes any one of these digits is determined by the
rate that pulse B (tuning control rate) sends an interrupt to the PIC through
flip flop WSB. The microcomputer resets flip flop UBB after each B pulse by
asserting THGTAK through inverter ULSE.

4-76. Display Driver (ATAS}. Figure 4-23 shows a functional block diagram of
the display drivers and the front panel displays (A2A3). The display drivers
are used to drive the front panel displays which consist of a nine digit, seven
segment LED frequency readout, a two digit chamnel memory readout, five
anunciators, and LED indicators of tne pushbutton key-switches. Data from the
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buffered data bus DOB and D7B (Figqure 7-28) is Jatched through three data
latches (U25-U17), in program sequemte, by LED write strobes LEDHRL, LEDWRZ, and
LEDWR2. The output of the Jatch is routed through an imverter driver to drive
the appropriate key=switch LED. The buffered data bus is atso strobed through
gata latch Ul, by iﬁﬁﬁﬁﬁ,amd routed to two 7-segment decoders {U2 and U3}, and
to decimal point decoder U4 through NAND gates U27A - U27D. The seven segment
decoders drive the fregquency display LED anodes through tramsistor drivers Ql -
Ql4. The decimal point decoder drives the display decimal points through
transistor drivers Q15 - Q23. Another data latch Ull, strobed by CATHIR, routes
the latched data through inverter drivers Ul2 and UI3 te the cathodes of the
dispiay. The five annunciators are driven from data on the buffered data bus,
which s latched through data latth U128 hy strobe ANNWR. The latched data 1is
routed through inverter drivers on integrated chip U22.

4-77. Converter (A7AB)., Figure 4-24 shows a functiomal block dfagram for the
converter. The converter contains an analog -to-digita) converter (ADC), to
convert analog gain Information from the Receiver to digital dinputs for the
microcomputer, and afght digital-to-analog converters {DAC}, to convert digital
gajn, tuning and COR threshold data from the microcomputer to analog signals for
variout Receiver circuits. The ADC seiects varipus amajog inputs {as direcied
by the microprotessor addresses and strobes), converts them to digital words and
places the digital words on the data bus at the appropriate times, by the
strobes from the address decoder [A7AG6).  Figure 7-31 shows the schematic
dlageam for the converter. The data bus DO to D7 1s clocked through data latch
Ui4, by inverted CPU clock P2, and becomes the buffered data bus O0B to o78.
This buffered data is used to drive the DACs and is aiso routed to the display
driver {A7AS} and preselector controller {A7A7). Only five of the DACs outputs
are used: DAC © (U13) to the Jevel meter; DAC 1 (Ul2} to the tuning meter, DAC 2
(U11) for COR threshold; DAC 3 (U10} to manwal gain control (MEC) on the
variable gain ampliffer (A6AZ); and, DAC 7 (U6) to the Spectrum Surveillance
Controller through rear panel FAST SCAN comnector J15. Each DAC receives its
efght bit digita) data from the buffered data bus, in program sequence through
strobes DAC O WR, DAC 1 WR, DAC 2 WR, DAC 3 WR, and DAC 7 WR respective to the
DAC outputs. The output of each DAC is routed through & driver amplifier which
drives the circuits as described above.

4-78. The converter also contains the analog-to-digital converter UL5. The ADC
receives efght separate analog inputs (ADCO-ADC7} and converts the selected
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inputs {one at a time fn the program) to an B-bit digital word, which 1s ocutput
on the data bus. The input to be converted is selécted through the address
lines Al-AZ. The strobs signals ADCOE (emable], ADCST (conversion start) and
EOCRD {end of conversion read) are supplied from the address decader (AVAB),
The conversion start signal [ADCST} initiates the conversian of the selected
inputs. The EOCRD strobe places the end-of-conversion (EOC) signal on the data
bus line (D0} through three state buffer U6, The micrncﬂm‘ll-‘lltm"__'l_ﬁ"'l read the
digital output after the corversion by asserting the enable ADCCE.  Only the
ARC1 and ADCO fnputs to the ADC are used by the Receiver. ADCY imput, from the
FM discriminater, fs filtered by a unity gain, inverting, 10 Hz, low pass filter
ampliffer USA, then given a +2.5 voit DC offset and further filtered by unity
gain, fnverting, 1 kMz low pass filter amplifier USE. The output of UBB is &
smoothed offset version of the discriminator ocutput signal within the 0 te
+5 valt range. The ADCO input is RF gain 1 from variable gain amplifier [AGAZ)
and 15 an AM detected version of the IF amplifier output signal. The converier
digital data from either of these two signals is processed by the microcomputer
and used for either gain or COR threshold applications.

4-79, Preselector Controller (A7A7). Figure 4-25 shows a functional block
diagram of the preselector controller. The preselector controller receives the
processed data from the Receiver microcomputer and/or from the Spectrum
Syrveillance Controller, then is multiplexed or latched to Receiver circuils
through program timed strobes. The outputs of the preselector controller select
receiver bandwidth (IF select! and receiver frequency bands, tupes the
synthesizer (L0 OUY), selects the CW or CWl kHz mede [BFO} and reference select
mode (REF SEL)}, provides scan {ﬁ], mute Eﬁ.ll_T}. and squelch {EEE] signals to
the audio video ampl1ffier/COR {A9), dump {E-'I?] control to the AGC on the
variable gain amplifier (A6A2), selects gain MGC, ASC fast or AGC slow (GAIM
MODE}, and selects detector mode {DET MODE).

4-B0. Figure 7-29 shows the controller schematic diagram. The buffered data
bus DOB-D7B (from the converter A7A8) is connected to each of the latches Ul
through 5. The data on the bus 5 strobed through each of the latches at the
appropriate program times by the strobes {LOWR, I1FWR, EXTWR, MODWR and ﬁl‘
from the address decoder [A7AG)., The outputs from UL, which are the LO
{synthesizers) control word bits from the microcomputer (A7A2}, are routed Lo
one set of inputs on the analog multiplexers [U14 and U15). Similarly, the
outputs from U2, which &re the IF filter select control word bits (from the
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Receiver microcemputer), are ane set of inputs to the anateg multiplexers [U10Q,
U1l and U12). Band select control words are output from both Ul and U3 to
analog multiplexers UlZ and U13. The second set of fnputs To these analoy
multiplexers is the LO control word, band select, and IF select control word
from the FAST SCAN input connector J15 (from the external Spectrim Surveillance
Controller). The U3 outputs are routed to the multiplexers (U1 through U15)
and control the selection of either the microcomputer inputs or the Spectrum
Surveiliance Controller inputs. The multiplexer Ul0 through ULS outputs are
then routed as the LD, band and IF select contrel words to the first LQ
synthesizer (AS), tuner (A3), and IF Filter amplifiers ([AGA3-A6A6). Latch U4
relays the detector and gain mode control signals to the Receiver circuits.
Latch U5 relays the REF {external reference to reference generator), BFD [CHO or
1 kHz offset), DMP (dump te AGC), and SCN {at FAST SCAN, inhibiting of audio
video autput) signa’s to the receiver circuits. The band and LG select signals
are rovted through decoder cirguits to provide select cedes to the tuner {A3).

A-81. IEEE-488C Remote Control interface (A7A2),  Figure 4-26 shows a funmc-
tional block diagram of the optional IEEE-488C remote control {interface. The
IEEE-488C remote contral interface, when remgte control mode of operation is
utilized, connects to an IEEE-2BBC remote control interface adaptor {ALO), and
interfaces the microcomputer (A7AZ) to %the remote computer/comtroller through
the IEEE-4BAC interface bus. The IEEE-488C remote control interface contains a
general purpese interface adapter (GPIA} which is conpected directly to the
microcomputer data bus and to the bi-directfonal IEEE-48BC interface bus through
transcaivers. When the GPIA is addressed {[according to its preset address on
the address switch) by the remote computer/tontroller, it seads an interrupt
request (IRQ-5) to the PIC for servicing of the rempte command. When the
microcomputer services the request, it receive:r and carries out the remote
command. The BPIA then relays any status data sent from the microcomputer to
the remote computerfeontraller, The EPIA 5 also reset at power on and is set
up at ipitialization by the microcomputer.

4-82. Figure V=31 shows the JEEE-48BC remote contro? interface schematic
diagram. The sixteen IJEEE-48BC signal bus 3Iines, to and from the remote
computer/controller, are ¢onnected via the Receiver rear panel IEEE-488C remote
control interface connector Jlé. These lines consist of the elght data 1ines
(DIO1-DIOS) and the bas management and handshaking 3Yines [REN, ATN, NRFD, SRQ,
DAY, NDAC, EOI and IFC). These inputs are routed through the BPIA adapter to
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twog B-Tine transcefivers U4 and US. $ignal flow direction through the
transcejvers 1s controlled by the TE lines from the GPIA UB.  The IEEE-488(
signal bus lines, through the transceivers, are connected to their correspending
terminals on the GPIA. Microcomputer connections {from the CPU) to the GPIA are
made through connector Pl.  These comnections include: data bus 1ines 00-D7,
clock @2, readfwrite (R/W), address lines {A0, Al and A2), RESET, chip select
(REMSEL}, and interrupt request {IRQ). Initiatizatien for the GPIA i3 activated
through the RESET 1ine. GPIA operation is controlled through 14 fnternal
registers which are written to and read from by the microcomputer, being
addressed through REMSEL, AQ, Al, and AZ. At initialization, the microccomputer
sets the appropriate GPIA registers to the start states required for operation.

4-B2. The remote computer/controller wil) address the Receiver as a listener or
talker. When the GPIA 45 addressed, it asserts an interrupt request T.F'FH]_E The
microcomputer receives the interrupt through the prierity interrupt controller
(PIT) and initiates the interrupt service routine. When addressed as a
listener, the GPIA generates TE and the interface cirgeit accepts remote
computer /eantrol ler commands and data from the IEEE-4B88C interface bus. Data on
linas DIO1-DIOB interconnect from the remote computer/controller to the GPIA.
The handshaking lines are set up accordingly; the GPIA transfers all subsequent
data {in the message) from the remdote computer/controller to the microcomputer
under program centrol. MWhen addressed as a talker, the 6PIA TE line is lew and
the IEEE-489C remote contro] fnterface sends data from the GPIA to the IEEE-483C
interface bus and remote computer/tantroller. Data on lines OI01 +o DIDB is
routed from the GPIA to the IEEE-ABRL interface bus. The handshaking 1ines are
set up accordingly; the GPIA transters subsequent data from the microcomputer fo
the remote computer/controller undér program control.

4-84. POWER SUPPLY MODULE ASSEMBLY {Al)., Figure 4-27 shows the funckional
block diagram for the power supply. The power supply supplies the various DC
voltages used throughout the Receiver. The Receiver operates from either 115 or
230 volts a,¢ which is card selectable from the AC POWER FL1 filter/connector on
the rear panel. The power supply contains a mylti-secondary step down
transformer, rectifiers, filters and requlators used to supply dc voltages from
-22 volts to +2B volts used by the Receiver. One secondary winding of the
transformer supplies 115 volts ac to the Receiver tooling fan blower motor for
either 115 or 230 volt input operation.
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4-B5, Figure 7-1 shows the schematic diagram of the power supply. Input power
is royted through a fuse Fl, a filter FL1, the ¥ront panel POWER switch (51},
and the card select switch to the primary winding of the transformer. 57
sacondary windings of the transformer are used to produce six different de
voltages through full wave rectifiers CR1-CR12. These dc voltages are iltered
through filter capacitors Cl-C6 te smooth the pulsating dc voltages. Three of
these vpltages are fused and routed to Recefver circuits as «22, +10 and +22
volts dc unregulated. A1l six of the voltages are routed through voltage
regulators U1-U6 and then routed to Recelver circuits as -15, =5, +5 analog, +5
digital, +15 and +28 voits de-regulated,
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SECTION ¥

MASHTENANCE TNSTRUCTIONS

S=1.  INTRODUCTION

5.2. This section contains maintenance fnstructioas far the VHF/UHF Receiver,
Type RG-5545A4 {Receiver). These instructions include: maintenance schedules,
list of test equipment, preventive maintenance instructions, perfogrmance tests,
troutleshoot ing procedures and adjustment procedures.

§-3. MAINTENANCE SCHEDULE

5-4, The preventive maintenance schedule in Table 5-1 shows the frequency that
the instructions in this section should be performed. A number of the
instructions, such as alignment, should be performed orly when it is raquired to
re-sstablish performance throygh adjustments. This would be shown in the
Maintenance Scheduie, under the "as required only™ column.

Tahle 5«1. Maintenante Schedule

AS
SEMI-
MAINTENANCE REE:{?EU DAILY WEEKLY MONTHLY ANNUALLY ANRUALLY
Cleaning S ]
Damage [nspection X X
Ferformance Test X
Trowb Teshaoting
Protedure X
Adjustment
Procedura X
Disassambliy/
Reassembly X
=1
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§-5.  TEST EQUIPMENT

5-6. The test equipment required for performing maintenance alignment of the
Receiver i shown 1n Table 5-2.

Table 5-2. Tast Equipment Reguired

ITEM EQUIPMENT MODEL NO. MANMUFACTURER

i Mgital Yoltmeter BO10A Fluke

4 Oscilloscope 5658 Tektronix

3 Signal Generator (2) 264B80PTOZ tewlett-Packard

4 Freguency Doubler FK -5 Minf-circults

L Computer /Controiler 4051 Tektronix

B Synthesizer/Function 12254 Hewlett-Packard

Generator

7 Tracking Generator 4444 Hewlett-Packard

B Spectrum Analyzer 141T/AB%4B/ Hewlett-Packard
85528

9 AMS Voltmeter #9204 Fluke

10 Synthesized Sgnal BAG2A Hewlett-Packard

fenerator

11 Spectrum Analyzer 35654 Howlett-Packard

12 Frequency Counter 5919 Racal-Dana

13 Variac GR-WEMTIAW General Radio

14 Power Converter 2517CA California
Instruments

15 Power Oivider/Combiner FO-1000-25MA American
Microwave

16 Stopwatch H«1595 Heuer

17 Low Pass F{1ter, 3400 Hz JH23-1910A Sprague

18 Distortion Analyzer 330A Hewlett-Packard

19 Pre~amp/Filter 75082 /17025 Regco

20 Headset, Stereo
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Table 5-2. Test Equipment Required (cont.}

ITEM EQUIPMENT MODEL RE. MANUFACTURER
21 PC Card Extractor 5851 REGCO
27 Resistor, Termfnation 50 pihm -
23 Resistor, Termfnation 91 ohm =
24 Resistor, Termination 600 ohm "
25 Isolation Transformer LL-010 Torotel
26 Spactrum Survelllance RG-1342 Regco
Controlter
27 Spectrum Display HP1311A Hewlett-Packard
28 Tast Plug* 227 M. M. Smith
29 Computer/Contraller 1051 Tektronix
30 PC Card Extender EB-123 Rev. 1 Regco
{Analeg)
EB-122 Rev, A
{Digital)

«Attach two 6-inch lengths of RG-55/U cable, terminated with UG-B8/U BNC
Connactors.

5-7. PREVENTIVE MAINTEMANCE

5.8. Preventive maintenance for the Receiver consists of maintenance tasks to
detect potential malfunction or failure of components. In addition, preventive
maintenance defines the necessary cleaning, operational checks, and minor
calibrations requived to maintain operational performance standards.

5.0, CLEAKING, The Recefver should be inspected and cleaped to maintain
cleanliness and good general appearance. The maintenance schedule in Table 5-1
shows the frequency that the following inspection and cleaning procedures should
be accomplished.

1. Remove dust and &irt from front and rear using & 1int free cloth
moistened in tap water.
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§=d

NOTE

1f cleaning requires removal of oil or
grease, use fjsopropyl alcohel, specif-
ication TT-1-1735, grade A {instead of

tap water.

Ciean blgwer motor assembly as follows:

WARNING

Rotating blades of the blower motor can
cause injury. Always disconnect the
Receiver power cord before cleaning the
blower motor fiiter.

Remove four phillips-head screws securing filter and filter cover to
Receiver rear panel,

G

d.

2.

.

Remove filter from cover by lifting out, as required.

Clean filter and cover in a solution of mfid detergent and tap
water.

Dry filter with Tow pressure (5 to 10 psig) compressed air.
Re-install clean filter in cover.

Attach cover to Receiver rear panel with four phillips-head
screws, as required.

Remove top and bottom covers from Recelver by loosening eight (3)
quarter turn fasteners and 1ifting covers off,

CAUTION

Do not tse bristle brushes or cloths to
¢lean cireuit cards. This material may
create statie electricity which can
damage CWOS integrated circuits.
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4. [nspect interior for dust and dirt collectien.

5. Use a vacuum device to remave dust and other loose matter.

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
regs{stive device.

6. Inspect and clean power supply as described in steps 4 and 5.

5-10. DAMAGE INSPECTION, The Receiver shouid be Tnspected for damage, missing
parts and general deteriorstfon. The maintenance schedule in Table 5-1 provides
the necessary time finterval between inspection for which the following
procedures should be accomplished.

1. Inspect knabs, switches, controls and 1ndicators on Receiver front
panel for damage, tightness, freedom to operate, and replace damaged or missing
{tems, as required,

2. [Inspect connectors on Receiver rear panel for bent ar broken pins,
damaged sheils, and replace or repair, as required.

3. To inspect interior of Receiver, remove top and bottom cover by
Joosening efght (8) quarter-turn fasteners.

4, Tnspect internal) modules/circult card assemblies and components for
signs of excessfve heat, corrogfon, damaged circuits, loose comnections, or
other signs of damage, and repair or replace, as renguired.
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5. [nspect tuning control (knob) assembly for freedom of cperatfon and
general appearince.

6. Tunming control should operate and spin freely, and check that encoder
disk is tight en shaft and free of wobble as it is rotated.

7. Inspect Ffuse (Fl) and power filter assembly (FL1} circuit card
strapping in the power supply (A1), located on Receiver rear panel.

8. Make sure fuse is not blowm or circuit card strapping is not damaged,
and veplace as reguired.

3. Inspect 3.6 ¥ nickle cadmium battery (BTl), located on microcomputer
circuit card assemhly [A782), and replace as required.

NOTE

The battery should be replaced if there
is any sign of damage, corrosion or loss
of electrolyte.

5-11. LUBRICATION. Mo Iubricatior is required for the Receiver.

5-12. PERFORMANCE TESTS. The performance tests should be performed to
determine that overall performance of the Recaiver 15 satisfactory. Any
substandard conditions found through these tests, should be corrected befare
placing the Receiver in normal operation. If discrepancies or malfunctions
cannot be corrected, the troubhleshooting procedures in paragraph 5-26 should be
performed to isoltate and correct the prohlem, Table 5-1 shows the freguency at
which the performance tests should be conducted.

§-13. Power Supply Test. This procedure checks the dc output woltages of the
feceiver power supply for correct levels and filtaring.

1. Check fuse (F1} and power fiTter assembly (FLY) cfrcuit card
strapping for proper voitage input (see paragraph 2-8).

2. Connect female end of power cable to power filter assembly {FL1)
input connector on Receiver rear panel.

5-8
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1. Connect male end of power cable to ac power source.
4. Remopve top cover of Receiver and power supply assembly (Al} to gain

access to power supply.
5. Depress POWER PUSH/ON switch {52) to eon position.

6. Using digital voltmeter, measure unregulated dc  power output
potent{als at test points indicated below.

NOTE

The test peints for all unregulated DC
pawer are located on the power vect!fier
(ALAl) accessed from the top of the
power supply assembly (AZ). Use c¢hassis
as ground in measuring all pewer,

TEST PQINT NOMINAL VOLTAGE YOLTAGE RANGE
Al-TP1 +22 valts OC +18 to +30 volts DC
Al.TP2 =22 volts DC «18 to -3Q volts OC
Al-TP3 +10 volts DC + B to +18 volts DC

7. Using digftal voltmeter, measure requlated dc power output potentials
at tests points indicated below.

NOTE

The test points for requlated power are
located on the top of the power supply
assemb ly. Use chassis as ground in
measuring all dc power.

TEST PCINT NOMINAL VOLTAGE YOLTAGE RANGE

TPl -5 volts OC -4.5 to -5.25 volts DC

P2 +28 volts DC +27 to +29 volts DC

TP3 +15 volts OC +14.5 to +15.5 volts OC

TP4 =15 wolts DC =14.5 to -15.5 voits DC

™5 +5 yolts DC +4.75 to +5.25 volts DC
{analog)

TPB +5 volts BC +£.75 to + 5.25 volts DC
(digital)

5-7
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8. Using oscillescope, measure AC ripple Tevels peak to peak at test
points listed in step 7.

ROTE

The AC ripple at any test point should
be no greater than 10 millivolts peak to
peak.

9. Depress POWER PUSH/ON switch (S2) to off position.
HNOTE

This concludes the power supply test,
disconnect all test equipment.

5-14, Teceiver Tuning Test. This test checks the operation of the Receiver via
operation of the front panel contrels, and monftoring from the Frent panel
indicators.

1. Connect signal generator to ANTENNA connector J)1 on Receiver rear
panel as shown in Figure 5-1.

( i E )_ HEAD
SIGNAL O pHoNES
GENERATOR VRF/UHF
HP-86408 RECEIVER
; RG-55454
RF ANTENNA
ourpur & S 5

Figure B-1. Receiver Tuning Test Set-up

5-8
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2. Adjust signal oenerator putput for 204.061 MHz, -60 dBm, with
1 kHz AM moduslation at 30 percent.

3. Press REMOTE switch te local position (LED indicatar off).
4. Press AM pushbutton key-switch {LED iIndicator on).

6. Press 10 kHz key-switch pushbutton (LED indicator on}.

6. Press AGC FAST pushbutton key-switch (LED indicater on).

NOTE

If any other pushbutton key-switch
indicators are on, press applicable key-
switch and observe that indicator goes

out.

7. Press numeric keys 2, 0, 4, . (decima) point), 0, 6, 0, 8, and 8 fn
sequence.

NGTE

If an Incorrect digit is selected during
freguency  éntry, press  the CLR
pushbutton key-switch to erase the
digits entered and re-select the desired
digits.

8. Prass ENT/EXCL FREQ pushbutton Key-gswitch and observe that frequency
display changes to 204.06088 MHz and jevel meter deflects.

9. Connegct headset to HEADPHONES jack.
10. Adjust assaciated (LSB/USB) headphones audic leve) controls and ob-

serve that leve) of 1 kHz tene changes, then adjust controls for comfortable
audio Jevel and remove headset.
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11. Press TUNING rate SLOW pushbutton switch, then momentarily press
TUNING slew switch lever wupward, and observe that tens digit on frequency
display increments to numeral 9 from previous setting of 8.

12. Momentarily press TUNING slew switch lever downward and observe that
tens digit decrements to 8.

13. fPress TUNING vate MED pushbutton switch, then press and hold the
TUNING slew switch lever upward until a freguency of 204.099€8 is reached.

ROTE

Observe that 1 kHz digit c¢hanges and
that each time it cyt¢les through numeral
nine that 4t increments iJts total to
10 kHz digit. The tens and hundreds
digits will not change.

14, Press TUNING rate FAST pushbutton switch, then press and hold TUNING
slew switch lever upward unti) a frequency of 204.99%88 is reached.

ROTE

Observe that 100 kHz digit changes while
all other digits remain unchanged.

16. Press TUNING rate MED pushbutton switeh and adjust TUNING contrel
knob counter-clockwise to tune Receiver to a frequency of 204.060B8 MHz.

ROTE

Observe that 1 kHz digit decrements its
total to next lesser digit unti)
frequency 15 reached. VYer{fy also that
the TUNING meter gradually jndicates 0
as signal generator  frequency  is
reached.

16. Press TUNING rate OFF pushbutton switch and adjust TUNING control in
hoth directions, and abserve that frequency display does not ¢hange. :

5-10
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17. Press TUNING slew switch Tever in upward and downward directions and
observe that frequency display remains unchanged.

18. Depress POWER PUSH/ON switch to off pasition.

NOTE

This concludes the receiver tuning test,
disconnect all test equipment.

5-15. Scan Test. This test checks the ability of the Receiver to scan up or
down aver pre-set start and stop Timits.

1. Depress POMER PUSH/ON switch to on and press REMOTE switch to obtain
Yocal control (remote LED indfeator off).

. Select lower frequency scan 1imit by pressing 4, 0, and 0 numeral
pushbutton key-switches, then pressing SCAN DN pushbutton key-switch (LED

fndicator an},

3. Select upper frequency scan limit by pressing 8, O and 0 numeral
pushbutton key-switches, then pressing SCAN UP  pushbutton key-switch (LED
indicator on).

4. Press SCAN UP pushbutton key-switch a second time and observe that
associated LED §ndicator comes on and that a flashing O appears on the left most

diﬂiti

5. Press numeral pushbutton key-switch 1 and observe that tens digit in
frequency display begins to increment very slowly.

6. Press numeral pushbutton key-switches 2 through 9 sequentially and
observe that frequency display increments at progressively more rapid rates as
pushbutton key-switches 2 through 9 are sequentially pressed, and that Receiver
scans up from 400 Mz to 800 MMz, then skips back to 400 MHz and starts scan
over again.

5-11
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7. Press numeral pushbuttan key-switch O and obsérve that scan stops but
Receiver remains in scan mode.

8. Press SCAN DN pushbutton key-switch, then press aumerai key 9 and
observe that Receiver scans down from 800 MHz to 400 MHz, then skips back to

BOO #MH2 and starts scanning down zagain.

9. Selett sTower scan rates by pressing numeral pushbutton key-switches
B through 0 sequentially and observe that scan rate is progressively slower as
numeral pushbutton Xey-switches 8 through 1 are selected, amd that scan stops
when numeral 0 is selected.

10. Press SCAN DN pushbuttonm key-switch, and observe that SCAN DR
indicator goes off and Receiver is de-activated from scan mode.

11. Depress POMER PUSH/ON switch to off position.
HOTE

This concludes tha scan test, disconmect
all test equipmant.

5-14. Scan With COR Threshold and AFC Test. This test checks the ability of
the Receiver to stop scanning and hold on a signa) level above a pre-set COR
threshald, to center on that signal frequency, and to exclude frequencies from a
COR threshold scan stop.

1. Connect sigral gengrator to ANTENNA connector J1 on Recaiver rear
panel as shown in Fiqure 5-1.

2. Depress POWER PUSH/ON switch to on position and press REMOTE switch
to obtain local control mode (remote LED 1ndicator off}.

1, Momentarily press COR THRESHOLD slew switch lever either up or down

and release, then observe that associated COR THRESHOLD apnunciator lights and
LEVEL meter indicates some level.

5-12
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NOTE

The COR THRESHOLD  annunciater will
remain activated for approximately two
saconds and then extinguish unless the

COR THRESHOLD switeh J8 activated a
sgcond time.

4. HWith COR THRESHOLD anmunciator on, press COR THRESHOLD slew switch
lever either up {increase) or down (decrease} to adjust LEVEL meter reading to

20 dB.

5, Adjust signal generator output for 260.750 Mhz at «20 dBm, then press
AFC pushbutton key-switch and observe that associated LED indicator comes on.

6. Press numeral pushbutton key-switches 4, 5 and 0, then press SCAN UP
pushbutton key-switch to enter upper scan limit.

7. Press numeral pushbutton key-switches 2, 0 and 0, then press SCAN DN
pushbutton key-switch to enter lower scan Jimit.

8. Press SCAN UP pushbutton key-switch, then press numeral pushbutton
key-switch § and observe that Receiver begias scanning ug from 200 MHz.

NOTE

Observe that Receiver stops scanaing at
260,750 MHz  and  remains at  this
frequency.

9, Press GLR pushbutton key-switch and observe that scanming resumes.

NOTE

Observe that scan is up to 430 MHz, then
that it skips back to 200 MHz and starts
scanntng up, and it pnce agaln stops at
260,750 MHz.
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10. Adjust signal generator level to -10U dBm and ohserve that after an

approximate two second delay, scanning resumes as before but does not stop at
260.750 MHz,

11. Adjust signal generater leved to -20 ¢Bm and observe that scanning
stops at 260.750 MHz.

12. Adjust signal generator frequency to 270.750 MHz and observe that
after an approximate two second delay, Receiver scanning resumes and then stops
at 27¢.750 MHz.

13. Press ENT/EXCL FREQ pushbutton key-switch and observe that scanning
resumes and does not stop at 270,750 MHz on subsequent scans.

14. Press SCAN UP pushbutton key-switch to remove Recefver from scan
mode,

15. Depress POWER PUSH/ON switch to off position.

KOTE

This cancludes the COR thresheold tests,
disconnect all test equipment.

§5-17. Channel Memory Test. This test checks the abilfty to store a full
fReceiver operating parameter sef-up {n channel memory, and to store, recail, or
execute any channel for Raceiver operation. The ability to scan active chapnels
is alsn demonstrated in this test.

1. Depress POMER PUSH/ON switeh to on position and press REMOTE switch
to chtain local control {remote LED indfcator off).

?. Press MEM pushbetton Xey-switch amd observe that assoctated LED

indicator comes on, MEMORY DISPLAY annunciatér comes on, and a chamnel number 1%
dJisplayed.
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3. Select channel nurbers by pressing TUNING slew switch lever either up

oy down.

4. Ppress TUNING slew switeh lever up and observe that channel numbers

displayed increments upward.

5. Prece TUNING slew switch lever down and observe that channel numbers

displayed decrements down.

6. Select a memory channel that can be used to store a different
Receiver operating parameter set-up, then press RCL pushbutton key-switch.

NOTE

The contents of the memory channel
racalled wiil be transferred to the
front panel without altering Recelver
operation. The MEMORY DISPLAY will
bTink on angd ofFf toc {indicate that the
front panel displays do not necessarily
reflect Receiver operating conditions.
Front panel controls may now be used to
load the ¢hannel without affecting
Receiver operation.

7. Press CM, 50 kHz and MGC pushbutton key-switches and observe that
associated LED indicators come on.

8. Press RF GAIM slew switch lever up {Increase) or down {decrease) to
adjust LEVEL meter reading to 5O dB.

9. Press COR THRESHOLD slew switeh Tlever up {increase) or down
{decrease) to adjust LEVEL meter reading to 20 dB.

10. Press AFC pushbutton key-switch and observe that associated LED
indicator comes on.

11. Press numeral puthbutton key-switches 2, 0, § . {decimzl point}, 6,
5, 6, 3 and 2 in sequence, then press ENT/EXCL FREQ pushbutton key-switch and
pbserve that 255.55432 MHz is displayed.
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12. Press CHAN SCAN pushbutton key-switch and observe that associated LED
indicator comes on.

NOTE

Record all Receiver paramgters as indic-
ated on the front panel display and as
entered in steps 7 through 12, fncluding
the channe! number now displayed.

13. Press 570 pushbutton key-switch and observe that Receiver front panel
displays change to operating conditions that existed before when RCL pushbutton
key=swiich was pressed.

14, Press MEM pushbutton key-switch and observe that associated LED
indicator goes off.

15. Connect <figral gererator as shown in Figure 5-1 and adjust for
205.65432 MHz at -20 dBm.

16, Press CHAN SCAN pushbutton key-switch and observe that associated LED
indicator comes on and that channels are being scanned.

NOTE

The channel scam will be up from lowest
active channel toc highest active channel
with an approximate 20 millisecond pausae
on each active chanpel. [f any active
channel has a COR threshold below the
level of the signal generator, the scan
will stop and hold on that channel.
Each time the scan 5tops, press the CLR
pushbutton key-switch tec centinue the
scan unt{l the channel stored in step 13

is reached. In  additisn, scanning
should stop and hold channel just
stored.
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17. Prass CHAN SCAN pushbutton key-switch and observe that associated LED
indicator goes off.

18, Press MEM pushbutton key-switch and observe that associated LED
indicator comes an and channel number stored in step 13 is displayed.

19. Press RCL pushbutton key-switch and observe that MEMORY OTSPLAY
flashes on and off and that Receiver parameters recorded after step 12 are

displayed on front panel,

o0 Press EXEC pushbutton key=switch and observe that MEMORY DISPLAY
stops flashing and that all parameters in channel set-up are transferred %o

Receiver operation.

NOTE

Observe also that Recejver 1is removed
from memory mode and MEMORY DISPLAY goes
out.

21. Depress POWER PUSH/ON switch to off position.

NOTE

This concludes the memory tests, dis-
connect all test equipment.

6.18. RF Gain Level Test. This test checks that the RF/IF gain can be
jncremented in approximately 0.5 dB steps, over a 100 dB ‘range, from the front
panel of the Receiver,

1. Comnect 50 ohm termination and RMS voltmeter to IF OUT conmecter Jd4
on Receiver rear panel as shawn in Figure 5-2.

2, Connect $ignal generator to ANTENNA comnector J1 on Receiver rear
panel,

3. Depress POWER PUSH/ON switch to on position and press AM, 10 kHz and
MEC pushbutton key-switches,
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4. Press numeric pushbutton Key-switches 6, 0 . (decimal paint), 0, 0
and 0, then press ENT/EXCL FREQ pushbutton key-switch.

5. Press RF GAIN slew switch tever up and hold wuntil LEVEL ameter
indicates 0.

6. Adjust signal generator output to 60.000 MHz, and -90 dBm CH.

7. Prass RF GATH slew switch lever down until RMS woltmeter reads
approximately -10 dBm.

8. Observe reading on RMS voltmeter and press associatad REL 4B key.

STGNAL
GENERATQR
HP-86408
RF
nquurc
ANTENNA &
YHF/MF
RECEIVER
RG-5545A
IF QuT
i -
et O
RMS "g 50 ohm
VOLTMETER >
F-B920A

Figure 5-2. RF Gain Levei Test
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9. Press RF GAIN slew switch Jever down 20 timas and observe decrease fin
relative Tevel of RMS voltmeter.
NOTE

Decraase in relative dB on RMS voltmeter
shall be between 5 and 15 dB.

10. Adjust signal gemerator output to -20 dBm.

11. Press RF GAIN slew switch Ttever until RMS voltmeter reads O dB
relative.

12. Press RF GAIN slew switch lever down 20 times and observe decrease in
relative level of RMS voltmeter.

NOTE

Decrease in relative dB on RMS voltmeter
shall be between 5 and 15 dB.

13, Press BF GAIN siew switch Jever down until RMS voltmeter reads -30 dB
relative,

14. Oepress POMER PUSH/ON switch to off pasitfon.
NOTE

This concludes the RF galn level test,
disconnect all test equipment.

5-19, IF OQutput Test. This test checks the IF outputs available at the rear
panel. These outputs Include: [F OUT connector J4, POST FL-IF connector J7, and
PAE FL-1F connector JiQ.

1. Connect spectrum analyzer and sfgna) generator as shown in Figure 5-3
with spectrum analyzer connected to IF QUT connector Jd.

2, Depress POWER PUSH/ON switch to on position, press CW, 10 kHz, end
AGC-FAST pushbuttan key=switches.

3. Press numerfc pushbutton key-switches 9, 0, . (decima) point), 0, O
and 0, then press ENT/EXCL FREQG pushbutton key-switch and observe Receiver tunes
to 90 MHz.
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4. Adjust signal generator for 90.000 MHz and -107 dBm output.
5. Adjust spectrum analyzer controls to obtafn set-up as follows:

RF Section: Center fregquency 21.4 MHz
Scan width 20 kHz per division
Bandwidth 3 kHz
Inpuyt attenvation 20 dB

1F Section: Videq filter 10 kH:
Sgan time 5 msec per division
Log reference level O dBm

RMS
VOLTMETER
F=8920A G_ T - "_i
TERMIRATION RESISTOR !
(600 ohm} |
RF STGNAL l
uuzsyT GENERATOR |
HP-86408 |
o |
ANTENNA IF QUTE = — — —|
Jl J4
YHF/UHE  POST FLuIFg-t- e e
RECEIVER
Lo IF Qe — —
Ro-s5454 R FLmIFCS '%
SPECTRUM O-—— = .
WP-141T/8554B/85528

-

Figure 5+3. IF Qutput Tast
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5. Observe that spectrum analyzer indicates a level between -20 4Bm and
Q0 dBm.

7. Reperat steps 4 through & for 20, 50 and 100/200/400 kHz (as applfc-
abTe) bandwidths, however, adjust signal generator output lavel in step 4 for
each bandwidth selected in accordance with the following:

70 kHz BW = -104 dBm
50 kHz 8W = -100 dBm
100 kHz BN = -97 dim
200 kHz BW = -94 dBm
400 kHz BW = -91 dBm

8. Reconnect spectrum apalyzer to POST-FL IF connector J7.

9, Adjust signal generator output level to -50 dém.

10. Observe that spectrum analyzer jndicates a level between -Z0 dBm and
=30 dBm.

11. Regconnect spectrum analyzer to PRE-FL IF connector J10.

17. Observe that spectrum analyzer {ndicates a level between -20 d2m and
-30 dim.

13. Depress POWER FUSH/ON switch to off position.
NOTE

This concludes the I[F oputput test, dis-
wannect all test eqguipment.

£.20. Yideo Output Test. This test chegks the video outputs available at the
rear panel which include: FM YIDED conpector 5 and VIDED connector 1% SR

1. Connect signa) gemerator apd RMS voltmeter as shown iIn Figure 5-4
with RMS voltmeter conpected to FM YIDEQD cennector J5.

2. Depress POMER PUSH/ON switch to on position and press F¥, 10 kHz and
AGC FAST pushbutton key-switches.

3. Press numeric pustbutton key-switches 2, §, . (decimal point), 0, O
and 0, then press ENV/EXCL FREQ pushbutton key-switch.
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d, Adjust

RMS
YOLTHMETER

F-8920A &=

)
|
J

TERMINATION RESISTOR

{91 ohm}

RE SIGHAL
QUTPUT GENERATOR

HP-8840B

FM VIDED (O~
ANTENNA J5

N wHE/E
RECEIYER

RG=55454

VIDEOD—
J8

e N I LIS TR R |

Fiqure 5-4. V¥ideo Output Test

signal generator for 25,000

modulatfon at 5 kHz deviation.

MHz, -97 dBm with 400 Hz FM

5. Set RMS volimeter for 93 ohm dBm reference.

6. Adjust FM V¥IDEQ potentiometer Rl on Receiver rear panel
counter-clockwise and ohserve that RMS voltmeter fndicates Jess than -45 dBm.

7. Adjust FM VICEQ potentiometer RI clockwise until RMS voltmater reads

+5 dBm.
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8. Disconnect RMS voltmeter from FM VIDED cannector JS and re-connect to
VYIDED connector J8.

9, Adjust VIDED potentiometer RZ on Receiver vear panel fully counter-
clockwise and observe that AMS voltmeter indicates less than -45 dBm.

10, Adjust VIDEO potentiometer RZ clockwise until RMS voltmeter indicates
Tess than -45 dbm.

11, Depress POMER PUSH/ON switch to of f position.
NOTE

Thés concludes the video output test,
disconnect all test equipment. The FM
VIDED potentjometer RL and  VIDED
potentiomater R2  may require re-
adfustment when unit is dnstalled Fn a
typical system applicatian.

5-21. Audio Output Test. This test checks the audio outputs available at the
rear panel terminal board TBl and the front panel HEADFHONES jack.

1. Obtain and conmect test equipment as shown in Figure 5-5 with

oscilloscope connected to HEADPHONES jack (tip to channel 1 and ring to channel
2) and signal generator no. 1 connected directly to ANTENNA conpector 41 on

Recedver rear panel.

2. Depress POWER PUSH/ON switch and press AM, 10 kHz, and AGC FAST
pushbutton kay-switches.

3. Adjust both (4nner and outer) HEAOPHONES eudio level control fully
gounter-clockwise.

4, Press numeric pushbutton key-switches 2, 0, 4, . (decimal pofnt), O,
6, 0, 8 and 8, then press ENT/EXCL FREQ pushbutton key-switch.

6. Adjust signal generator output to 204.061 MHz, -60 dBm with 1 kHz AM
modulation at 30 percent.

6. Adjust outer (USO) HEAOPHONES audio level control clockwise while
observing channel 1 ascilloscope trace,
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7. Observe that 1 kHMz signal on channel 1 changes amplitude as outer
HEADPRONES audio Tevel control is adjusted.

8. Adjust inmer {(LSB) MEADPHOMES audic level contpel while observing
channel 2 oscilloscope trace.

9, Observe that 1 kHz signal on chaenel) 2 changes amplitude as inner
HEAOPHONES audio level control is adjusted.

10. Adjust signal generator output to 50.000 MHz, -60 dBm, with 1 kHz FM
madulation and 3 kHz deviation.

11. On Receiver front panel, press FM and numeric pushbbutton key-switches
6, 0, . (decimal point), O, O and 0, then press ENT/EXCL FREQ pushbutton key-
switth,

12, Observe that L kHz signal f1s displayed on both channels of
oscillascope.

13. Remove modulation From ¢ignal generator.

14. Press M lkHz pushbutton key-switch and observe that 1 kHz is dis-
played on both channels of oscilloscope.

15. Press CW 0 pushbutton key-switch and observe that 1 kHz signal
disappears from dboth channels of oscilloscope.

16. Press TUNINE reate SLOW pushbutten key-switch, than potate TUNING
control {knob] clockwise unti) frequency display on Recelver indicates
60.00100 MMz,

17. Observe that 1 kHz signal again 15 displayed on boeth channels of
osG11TGschpe.

18. ODOisconmect osciltloscope and connect single signal gererator o
ANTENNA connector J1 on Receiver rear panel.

19. Conpect AMS voltmeter between terminal board TBL terminals 1 and 3
through isolation transformer as shown in Flgure 5-5.

20, Press CH 1 kHz, 10 kHz and AGC SLOW pushbutton key-switches.
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21. Press numeric pushbutton key-switches 2, 5, . (decimal point), 0, O
and 0, then press ENT/EXCL FREQ pushbutton kay-switch.

22. Adjust signal generator output for 25.000 MHz, -97 dBm, and remove

moduTlation.

23. Set RMS voltmeter for 600 ohw dBm reference.

.2
NO. 1 POWER/DIVEDER ND
S TGNAL
SIGHAL o— cOMSINER P16
GENERATOR af | 1] pp-1000-25Ma RF GENERATOR
auteur| | QUTPUT  HP-B6403

:

FRONT REAR
PAKEL ]
] ANTENNA J
| O—
1 el <a———-4—C)CH 1  DUAL TRACE
| - 1O 0SCILLOSCOPE
138 ) COM 9 -4658
VHF/UHE ‘ 20 - —EICH 2 TEK
RECEIYER + ,30
AG=5545A -840
-t — — —1—
| Lse }':W" 5O [SOLATION
| +160 TRANSFORMER
e W
HEADPHONES  E1 OO
JACK GND
i 600
ohm L
e
HEADSET VOLTMETER -~ INPUT
F-B920A
¥
L o=
TEST PLUG
R

Figure 5-5. Audio Output Test
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74. Adjust AUDIO 1 potentiometer R3 fully counter-clockwise and observe
that RMS valtmeter indicates less than -45 JBm.

25, Adjust AUDIO 1 potentiometer R3 clockwise until RMS voltmetar
indicates +5 dbm.

25. Disconnect RMS voltmeter from between terminal board T8l terminals 1

ang 3, and reconnect between terminals 4 and 6.

27. Adjust AUDIO Z potentiometer R4 fully counter-clockwise and observe
that AMS voltmeter indicates less than -45 dBm.

28. Adjust AUDIO 2 potentiometer R4 clockwise until RMS volimeter
indicates +5 dBm.

29. Disconnect RMS voltmeter from between terminals 4 and & and reconnect
to the HEADPHOKES jack £ip without the isolation transformer.

30. Adjust outer (USBE) HEADPHONES audio level control to the full
clockwise position and observe that RHMS voitmeter indicates at least +20 dBm,
then reset gontrol fully counter-clockwise.

31. Reconnect RAM5S voltmeter to the HEADPHONES jack ring without the
isolation transformer.

32, Adjust 1pner (L5B} HEADPHONES audfo level <control to the full
clockwise position and ohserve that RMS voltmeter ind4fcates at least +20 dbm,
then reset control fully counter-clockwise.

33, Depress POWER PUSH/ON switch to off posttijon.

NOTE

This concludes the audio output test,
disconnect all test equipment. AUDID 1
potentiometer R3 and AUDID 2 potentio-
meter R4 may require re-adjustment when
unit 1s installed in a typical system
appTicatien.
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Reference Frequency Test.

to switcheselect an external reference frequency.

CAUTION

The Receiver 15 equipped with an
extremely accurate (15 x 109) interpa)
referance frequenacy that $s factory
calibrated beyond the tolerance range of
ardinary frequency counters. Do not
attempt to measure ar adjust this 10 MHz
or 1 MHz reference fregquency output to
the rear panel at 10 MHz REF OUT con-
nector Jil and 1 MHz REF QUT gonnector

EM(B}-5545A

This test checks the ability of the Recelver

J18.

1. Obtain and interconnect test equipment as shown in Figure 5-6, then
turn synthesizer/function generator on and allow at least 10 minutes warm up

tima.

2. Depress POWER PUSH/OM switeh to on position, then press EXT REF
pushbutton key-switch and observe that asscciated LED indicator and REFERENCE
UNLOCKED display flashes on and off.

VEE/UHF SYNTHESIZER/FUNCTION
RECEIVER :;Ensmimn
RG=55454 HP-3325A
EXT. REF
AT ©SIGNAL
Figure 5-6. Reference Freguency Test
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3. Set function generator to 1 MHz at 5 volts peak-to-peak and adjust
frequency in 0.1 Hz steps until $ndicators quit flashing and extinguish.

4. Adjust function gensrator leve! to 50 millivolts peak-to-peak and
observe that FREQUENCY UNLOCKED Tndicators remain off.

5. Depress POWER PUSH/OM switch to off position.
NOTE

This concludes the reference freguency
test, disconnect all test equipment.

5-23. Remote Control Operation Test. This test checks the operation of the
Receiver from a remote locatjon using the remote computer/comtroller, when
fitter with the [EEE-488C remote control interface circuit card assembly (A7A9),
as may be applicahie.

1. Ontain and interconrect remote computer/controller and signal
generator to Receiver as shown in Figure 5-7.

2. Press REMOTE switch on Receiver front panel and observe that
associated LED indicator is on, then set primary address switch (51) lecated on
rear panel to address 32 (first five positions from right to off.)

3. Initialize remote computer/controller and enter set-up program as
jistad in chart below, thecking and edfting entry as required, then execute

program.
LINE NO. STATEMENT INSTRUCTION
100 WBYTE 832,96: 1,2,3,4,5,6,7.8,
3, 16, 0 0, 125, -10
110 PRINT “FREQUENCY MMz = 123.45678"
120 PRINT "SCAN UP RATE = 3"
130 PRINT "DETECTION MODE = 10"
140 PRINT “BFQ MODE kKz = Q"
150 PRINT "BAIN MDDE = 0"
160 PRINT “GAIN dB = 125"
170 PRINT “IFBN kilz = 10°
180 EHD
5-28
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4. St Receiver controls to reflect settings entered above.

EM(B}-35454

5. Adjust signal generator for 499.99339 MHz, =80 dBm with 1 kHz A
modulation at 50 percent.

. Press REMOTE switch on Receiver front pane) to obtain Jocal control

mode and observe that associated LED indicator is off.

7. Press M4, AGC FAST and 50 kHz pushbutton key-switches.

8. Press numeric pushbutton key-switches 4, 9, 9, . (decimal peint), 9,
9, 9, 9 and 9, then press ENT/EXCL FREQ pushbutton key-switch and set reference

gource to internal.

5TGNAL
GENERATOR

HP-36400

RF
EHTFHTC:

VHF/UHF
RECEIVER

RG-~5505A
J16

y IEEE-A8B
INTERFACE

ANTENNA

&

" GPIB
CONKECTOR

4051

COMPUTER/ CONTROLLER

Figure 5-7. Remote Contro) Operation Test
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9. Enter statys program at remote computer/controller terminal as shown
helow, and edit entry as necessary, then execute program.

LINE STATEMENT INSTRUCTIQON
106 DIM 5(24})
110 WRYTE #64, 96:
120 FOR 1 =1 70 24
130 REYTE 183
140 NEXT [
150 PRINT 5
{Rafer to note telow before proceeding}
150 END

NOTE

After execution of Tine 1580 PRINT 5,
then compare the computer’s CRT display
with the content shown fin the status
display chart below. If the CRY display
does not agree with that shown 1n the
status display chart, check program
instruc-tions setup in step 3 and make
corrections as  reguired. if status
program has been properly executed
proceed with 1ine entry 160 and END

statement.
STATUS DISPLAY CHART

D {RCYR ADDRESS) 0O (DATA ID) 4 {RCYR FREQ) 9 {RCYR FRED)
9 [RCYR FREQ) S {RCVR FREQ} 9 (RCVR FREQ) 9 (RCYR FREQ)
9 {RCYR FREGQ) & {RCVR FREQ) 0 [g&#E}HGDEI 15 {DETECTION MODE)
¢ {BFQ MODE) 6 (GAIN MODE) 125 approx (GAIN) 17 {IFBW)
1 {REF SOURCE) 0 (CONTROL 108 approx (SIGNAL 10 (IF SLOT 1)

MODE) STRENGTH
17 {IF SLOT 2} 13 (IF SLOT 3) 10 {1F SLOT 4) =59 [STATUS)
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10. Recal] status display chart for observation and compare contents of
chart with CRT display and ascertain that both agree with each ather.

11. Depress POMER PUSH/ON switch to off position.

NOTE

This concludes the remote control
operation test, disconnect all test
equipment. [t should alsoc be noted that
contro} primary addeess switch assembly
51 myst be reset for the particular
system applicatign.

Fa?4 Fast Sean Control Test. This test checks the operation of the Receiver
in the fast scan control mode when directed by an optional Spectrum Surveillance
Controller, Type RG-1342 (Spectrum Syrveillance Controller).

1. Canmect %est setep with the Spectrum  Surveillance Controller,
spectrum display, signal generator, and the Recelver as shown in Figure 3-B.

2. Set up signal generator front panel controls as follows:

Output Level «H0 dBm
Range 256-128
Fregquency 250.000 MHz
Fp orf

AN off

3. On Spectrum Surveillance Controiler front pamel, set REMOVE switch to
LOCAYL, made.

4. Adjust ODISPLAY INTENSITY control in conjunction with the Spectrum
Surveillance Controller SRIGMTNESS CONTROL as desired.

5. On Spectrum Surveillance Controller front panel, press BAND SCAN mode
pushbutton key-switch to obtain BAND SCAN mode of operation on CRT Display.
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X K& > LB UL
VIOEO
our § Y K€ ~3 ¥ TNPUT
SPECTRUM 3 & # SPECTRIN
SURVET LLANCE 2 K¢ & ERLLL DISPLAY
CONTROLLER HP-13T1A
TTL WK ¢ >y m
RCUR IF IN
P
FAST SCAN  PUST FL IF
STGNAL
YHF/UHF RECEIVER GENERATOR
RE-55454 HP-B6A0S
ANTEMNNA K € >Ry outPut

Figure 5-8. Fast Scan Mode Test Set-up

6. Set up Spectrum Surveillance Controller front panel contrels to
obtain a display as shown in Figure 5«9 as follows:

AVERAGING Off
Scan time BO msec
IFRW 100 kHz

Start Frequency 245.00000 MHz
Stop Frequency 255.00000 MHz
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NOTE

The Receiver frequency should be blank
and the FAST SCAN annunciator should be
i1luminated.  Actuation of any control
on the Receiver front panel should not
have any effect on display. This
concludes the fast scan test, disconnect
all test equipment and turn power off.

£1(B)-5545A

BAND 5CAN
P
_ ..
245,00000 SIGNAL GENERATOR 254,99424
FREQUENCY
SCAN WIDTH IF BANOWIDTH SCAN TIME AVERAGING
9,99424 Wz 100 kHz 80 Ms QOFF

Figure 5-9, Band Scan Display
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5-2%. Mamory Retentinn Test. This test checks the ability of the Receiver o
retain its operating parameter settings after power interruption or power turn-
piF and on.

1. Depress POWER PUSH/ON switch to an positicr.

2. 5Set Receilver parameters as follows:

Frequency 450.00000 MMz
IF Bandwidth 10 kHz
Detection AM
Gain MGC

NQTE

Front panel dindicators should indicate
this above setting.

3. Dopress POWER PUSH/ON switch off and on several times, ending
sequence with switch on.

4. With power on, settings should remafn as set in step 2 above.

5. Qepress POMER PUSH/ON switch to off position.

NOTE

This concludes the memory retention
test, disconnect all equipment.

£-26. TROUBLESHOOTING

5-.27. This sectjon contafps troubleshooting procedures designed to isalate
Recelver malfunctions to a replaceable major assembly/module and/or circuit
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card/sub-assembly. Altheugh troubleshooting of major assemblies/modules to the
printed circuit card/sub-assembly level is provided in most cases, same require
factory-only repair and/or replacement. These include: the tuner assembly (A3},
2nd LO module assembly {A4), IF control interface circuit card assembly {ABAL),
recaiver control interface circuit card assembly {A7Al), Ist LO synthesizer
module assembly {(AB), and reference generator module assembly {AB}, The basic
philosophy is to replate an entire module assemblyfcircuit card assembly or an
easily accessible power supply or front panel component when malfunction occurs,
thereby minimizing the system down-time. The procedures, contained in Table 5-
3, should e used in conjunction with the performance tests of garagraph 5-12 to
determine the cause of a malfunction. To correct a malfunction replace the sub-
module or circyit card on which the malfunctfon has been 1isclated. When a
maifunction occurs during normal service of the Recelver the following procedure

is recommended.

1. Assure that all input and output cables are properly and securely
con-nected at both the Receiver's rear panel and interfacing equipment
{Figure 2-4).

2. Assure that all main chassis dnternal cables, module/assembkiies and
circuit card assemblies are connected properly (Figure 7-31}.

3. Perform the power supply tests in paragraph B5-13.

4, Perform performance tests 1in paragraphs 5-14 through B-25 as
required.

5. Rafer to the troubleshooting Table 5-3 and find the associated
symptom as related to the maifunction or failure of the performance test.

6. Follow the procedures as set forth under possible cause and remedy in
the troubleshpoting table.
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Table 5-3. Troubleshooting

o m
£, | TTEM SYMPTOM POSSIBLE CAUSE REMEDY =
o =
]

1 Ho front panel indica- 1. AC power input or power supply | 1. Check ac power input to Receiver. QE
tions when power is module assembly {Al). ih

furned on. 2. Check voltage select card at rear o=

panel for correct zelection.
3. {heck fusze FI.

4. Check dc outputs of power supply.
Repair or replace as required.

i Handu@ or incorrect in- 1. 0One or more power supply outputs| . Check dc cutputs of power supply.
dications or the front are absent or incorrect. If alt are present but incorrect,
panel. check ac input power and for proper

selection through the valtage
select card.

2. [If some dc opuiputs are present and
correct, but others are not, check
internal components or power supply
{Al}. Repair or replace power supply.

3 Receiver frequency can- 1. First LO synthesizer {A5). L. Check for first L0 level and
not be tuned from the frequency putput at rear panel
keypad, tuning slew conpector J3.

switch, or tuning control.
2. PReference freguency (AB). 2. Check for 10 MHz reference
frequancy at rear panel J11.

3. Second LG {Ad). 3. Check for second LO level apnd
frequency output at rear panel
connector J5.

b 4 - " _ ‘ -
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Table 5-3. Troubleshooting {Cont.)

ITEW SYMPTOM POSSIBLE CAUSE REHEDY
3 {Cont.) 4. Receiver control [A?). 1. Replace A7A4.
2. Replace A7AZ.
3. Replace AZA3,
4, Replace A7AG.

5. Replace A7A7,

4 Receiver frequency can- 1. Keyboard encoder {AZAZ]. t. Replace AZAZ,
not be tuned from kevpad
but can be tuned from 2. Front panel 1/0 control 2. Replace A7A4.
the tuning slew switch interface [(A7Ad).

and tuning contrcl.

5 Recefver frequency can- 1. Front panel interface {A7A4}. 1. Replace ATA4.
not be tuned from tuning
5lew switch andfor tening
knob but can be tuned
through keypad.

6 Receiver will not scam 1. Hicrocomputer {A7A2}. . Replace A7AZ.
or does not scam as
programmed.
7 Scan will not stop and 1. Threshold is improperly set. 1. Ascertain that signal leyel is
hold on a COR threshold. above the preset COR threshold.
Z. Converter [A7RB). 2. Replace AVAB.
3. COR [A9A3). 3. Replace ABA3.

Werss- (8)K3
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A6A3, ABAS or AGAG).

Tahle 5-3. Traublesheoting (Cont.)
1 ITEW SYMPTOH POSSIBLE CAUSE REMEDY
fxd
L=-]
8 Frequencies cannot be 1. Hicrocomputer [A7A2]). 1. Resplace ATA2.
g¥cluded from the scan
siop.
g Hemory functions im- 1. Microcamputer [A7AZ). 1. Replace ATAZ.
properly.
j31) Ho FM video output {from [1. Cabling between power supply, 1. Check connections and continuity
J5 an rear panel} when audio video amplifier/COR [A9}, of cabling between units Hsted
Receiver 1s tuned to 45, J7, 39 and J10 of rear under Possible Cause.
fregquency of input. panel, IF assembly {AB), tuner
assembly {A3), first LO synthes-
izer assembly (&5}, Znd LG (Ad),
reference gemerator [A8], and
receivar control (A7}.
2. Audio videp amplifier {AODA2) 2. [If tuning meter on fromt pansl
or contrel interface (ASAl). does aot indicate reading, go to
next step. If tuning meter
jndicates reading, replace audio
video amplifier [AS4Z) or
control interface (A%41).
3. IF filter amplifier [ABAZ, 3. Switch to another If bandwidth

[thereby switching to a different
IF filter amplifier).If there ts
st111 ne FM VIDED gutput, replace
IF fiiter amplifier card which was
originally comnected.

¥S5u56-(8)K3
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Table 5-3. Troubleshooting (Conmt.)

ITEH SYMPTOM POSSIBLE CAUSE [ REMEDY

10 {tont.} i 4. o IF Jutput. 4. Measure IF output at J4 of vear

) panzl {use AMS voltmeter, Item 9
! 3 of Table 5-2}. This should be
approximately -10 dBm. If no or
: | an improper signal is obtained, go
I ta Item 2 of this f{able. If there
= a proper signal, replace each
IF filter amplifier {AGA3-ABAS),
one at a time, unti] FM VIDED
output appears. If, after all fowr
IF filter amplifiers have been
replaced, the FB YIDEQ siil) does
not appear, ge to next step.

[ 5. Preselector controller (A7A7]. 5. Replace preselector controller
{A787).
6. Microcomputer control | 6. 1If step 5 above does not clear
gperation. fault, in turan, replace micro-
computer [&I&Ei, address decoder

(A7A8}, and converters card [A7AB)
until fauit is cleared.

11 Ho IF putput (from 1. Wariable Gain 1. Measure post-filter IF cutput at

J4 on rear panel] fmplifier [AGA2]. } J7 on rear panel [use BMS velt-
when Receiver tuned Eg meter, ttem 9 of Table 5-2). This
frequency of input signal. should ke approximately -10 dBm.
If there is a correct signal, re-
place the variable gain amplifier
(AGA2}, If there is no correct
signal, go to next step.

GE=5
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Jable 5-3.

Troubleshooting (Cont.)

Oy-5

SYHPTCH

POSSIBLE CAUSE

y

REMEDY

il

12

{Cont.}

Ho pre-fitter IF ooput
(from J1G on rear panel
whan Receiver tuned te
frequency of input signal.

——

2,

[1.

IF filter amp)ifier (AGA3, ASA4, |

AGAS, ABAG).

Reference generator (AB}.

2nd LD (A4).

.L

2.

Measure pre-filter IF output at
J1¢ at rear panel {use RMS volt-
meter, Item 9 of Table 5-2}.

This should be approximately

0 ddm. If there is a carrect
pre-filter IF cutput, replace

the IF filter ampliFier containing
the switched in bandwidth filter.

Check that the reference iz at
INT or, if at EXT, assure that

an external reference is connected.

Eheck for correct referznce
generator (AB) operation. Measure
the reference error voltage,

using the digital veltmeter

{Item 1 of Table 5-2}, at terminal
12 of TBl om rear panel). Tais
should be 0 ¥ 5.0 volts. If this
is carrect, replace reference
aeneyator ina}.

Hezasure 2nd LD signal into tuner
{A3) terminal J3. Disconnect
KWZP3 from tuner [A3} terminal

J3 and measure signal from this
cable connector. Use the counter
and RMS voltmeter [Ftems 12 and 9
of Table §-2) to measure the
frequency and amplitude. The
frequency shosld be 54D MHz and
the amplitude approximately O

ta + 5 dBm. IF this signal is
correct, recocnnect WZP3I and go

on to next step. If this signal
is not correct, replace the Znd LO
card {Ad].

YEpot= (83
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Table 5-3. Troubleshooting (Cont.)

1TEM

SYHPTOM

POSSIBLE CAUSE

REMEDY

12

13

{Cont.)

Ho videg output (from
J3 on rear pansl)
when Receiver in FM
mode and tuped to
freguency of input

signal.

31

First LO synthesizer {(AS).

Turer (A3).

Preselector controller {ATAT),

Microcomputer control
operation.

Audiop video amplifier {AYAZ)
or control interface (A9Al).

teasure first LD synthesizer owtput
at J3 on rear panel. Use the fre-
quency counter and RMS voltmeter
{Items 12 2nd 9 of Table 5-2} to
measure the frequency and ampli-
tude of this output. This should
be equal to the tuned freguency
¢lus 661.4 MHz with amplitude
appraoximately -3 to + § dBm. If
the correct signal is present,

90 to next step. If the correct
signal is not present, replace the
first L0 synthesizer assembly (AG}.

If steps (1}, {2) and (3) do not
clear fault, replace tuner
assembly {A3).

If step (4) does not clear fault,

replace preselector controller
{ATA7),

If step (5) does not clear fault,
replace microcomputer {A7A2), address
decoder {A7A6), and converter (A7A8)
until the fanlt s cleared.

Check for cutput from FM YIDEO (JS
an rear panel}. 1f output s
obtained, replace audio/video ampli-
fier {ASA2} or control iaterface
(A9AL). If output is not pbtained
go to Item 1 of this table.

¥555-{g)NH3
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Table 5-3. Troubleshooting (Cont.)

ITEM

A

STYHPTOM

PRSSIBLE CAUSE

REMEDY

14

No video output {from
J& on rear panel} when
Recelver in AM mode

and tuned to freouency

signal of input signal.

1. Mo IF output. 1.

2. Cabling betwsen power supptly 2.

{Al}, audio video amplifier/
COR (A9), IF assembly {A6),
and receiver control (A7).

i. AugiofVideo Amplifier/COR i
(A9)
4. IF filter amplifiers [A6A3, 4,

AGBA4, ABAS, AGAG)

5. Preselector controller .
[A7AZ].

&. Microcomputer control &,
operation.

Heasure output at J4 at rear pane)
(use RMS valtmeter, Item 9 of
Table 5-2). This should he
approxtmately 0 dBm. If no, or an
improper signal is obtained, go to
Item 2 of this table. If the
correct sigral is obtained, go to
next step.

Check connections and continuity
of cabling between units 1isteg
in Possible Causa.

If {2) above does not clear fault,
EEE;ECE audio video ampiifier/COR
AG).

Switch to another IF bandwidth
(thereby switching to a different
IF f1lter amplifier) [f there is now|
a video output, replace IF filter
amplifier (ABAJ-ABAE} which was orig-
inally connected, 1f there is still
no videc output, go to next step.

Replace preselector controller
card (A7A7}.

If {5} above does not clear fault,
replace microcomputer {A7AZ),
address decoder {A7AS}, and
converter (A7A8) until fault

i5 cleared.

YSpoo-(8)W3
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Table 5-3. Troubleshooting (Cont.}

ITEM SYMPTOM BOSS1BLE CalUSE REMEDY
15 No VIDEQ cutput [from 1. Mo IF output. i, Measure IF cutput at J4 on rear
J8 at rear panel) whep panel (use RM5S voltmeter, Item 9
Receiver j¢ in CW mode of Table 5-2). This should be
and tuned ta freguency approximately 0 dBm., 1f no or
of input signal. improper signal js obtained,
ga to Item 2 of this table.
If there is a proper signal go
to next step.
2. Cabling between power supply 2. Check connections and continuity
{Al), audic video amplifier/ of cabling between units listed
COR {A9) and IF {AG). under Possible Cause.
3. Y demodulator (AGA7}Y. J. If steps 1 and 2 do not clear
fault, replace CW demodulator
{AOAT).
4. Avdio video amplifier [ASA2) 4. Replace audic video ampliifier
or control interface [AJAl). {A9A2) or control interface (A9A1].
5. Preszlector controller (AVA7). . If step (4) above does not clear
fault, replace preselector conktroller
card [A7A7}.
6. Microcomputer control 6. If step (5} does not clear fawlt,

operation.

in turn replace microcomputer {AR7A2),
address decoder {AVAB), and conver-
ter {A7A8) unti) fault is cleared.

¥atrss- (Q)W3
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Yeble H-3.

Troubleshooting [Cont.)

ITEM

=5

SYMPTOM

POSSIBLE CAUSE

REHEDY

18

17

18

Proper videa output
{from J8 or rear panel}
but no or improper
outputs from audio 1
or audio 2 at TBL or
headphones 1 or 2 {tip
or ring} when Receiver
iz tuned to frequency
of input signal.

No or incorrect push-
button key-switch key
LED indicator when a
front panel key-twitch
is pressed {Slew and
knob tuning tndicates
carrectly on frequency
display.

Incorrect freguency
display during slew
tuning (keyswitches
and knob funing
irdicators aperated
correctly.)

Audio vides amplifier (ASAZ) 1.
or control interface [A9AL).

Cabling between power supply 1.
(A1), front panel (A2}, and
recelver control [A7].

Keyboard {AZAl). 2.
Keyboard decoder [AZAZ). 3.
Display driver (AVAB). 1.
{abling between front pane) 1.

{A2] and receiver cantrol [AZ}.

Switches 52 and/for 53. 2.

Replace audio video amplifier {A9AZ)

or conirol interface [A9A).

Check connectiors and continuity
of cabling betwean units 1isted in
Passible Cause.

Replace keyboard {AZAl).

¥ {2) above does not clear fault,
replace keyboard decgder [AZ2A2).

If {3) above does not clear fault,
replace display driver (ATAR).

Check connections and continuity
of cabling within front panel
{AZ) (see Figure 7-2) and batween
Erg?t pane] and receiver control
A7),

Replace switch 52 or 53 if faulty.

Yapas-(48)w3
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Table 5-3. Troubleshooting {Cont.}
ITEM SYHPTOM POSSIELE CAUSE REHEDY
19 Incorrect freguency 1. Cabling between front panel 1. Check connections and continuity
display during tuning {42) ang raceiver control of cabling within front panel
control knob tuning {A7]). (A2} (see Figure 7-2) and betwsen
{%ey switches and firont panel and recaiver con-
slew tuning indicatars trol [A7).
operate correctly).
2. Tuning contro) shaft encoder. 2. Replace tuning control shaft encoder
if faulty.
20 Ho fregquency display 1. Cabling betwsen front panel 1. £hkeck connections and continuity
or annsnciator {A2) and receiver control (A7}. of cabling within front panel
display operation (A2} [see Figure 7-2] and between
{keyswitches and LED front panel and receiver control
displays operate {A7).
correctly.
2. Display [AZA3). 2. Heplace display card {A2A3).
3. Display driver {A7AS). 3. If {2) above does not clear fault,
replace display driver (A7AS).
21 Incorrect operation 1. Cabling between power supply. 1. Check coanections and continuity
of front panel {Al}, front panel (A2}, and of cabling between units listed
keyswitches and slew recejver contral {A7). in Possible Lause.
tuning and contral
tuning indicaters. 2. Front panel 1/0 control 2. Replace front panel I/0 control
interface [A7A4). interface [A7A4).
3. Microcomputer {(4742). 3. If (2} zbove does not clear fault,
replace microcomputer {(A7A2].
4, Address decoder [A7AB). 4. If {3) above does not ¢lear fault,
replace address decoder {A7AB).
=
=
&
-
En
=
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Table %-31. Troubleshooting {Cont.)

o | ITEH SYMPTOM POSSIBLE CAUSE REMEDY 2
= . —
21 {Cont.) 5. Converter [A7AB}. 5. If {4) above does not clear fault, ﬁ3
replace converter [A7AB). =
=
6. Display driver {A7AS]. &. IFf (5] above does not clear fault,
replace display driver {A7A5).
22 Faulty remate 1. FEemote computerfcontrollar. 1. Perform remote control gperatfcn
computer feontrol - performance test as described in
lar aperation. paragraph 5-23 of the Performance

Tests. If this test is satis-
factory, fault lies in remate
computer/cantrpller, or jin cabling
from remote computer to IEEE-448C
remote contrel interface connector
Jlb oa Receiver rear panel. Assure
sound connections and that remote
computer s operating satisfactori-
ly. If remgie computer control per-
formance test is unsatisfactory, go
1o next step.

2. Cabling within Receiver between | 2. Check connections and continuity

J16 {rear panel}, receiver of cabling between J16, recejver
contral {A7), power supply cantrol [A7} and the power supply
{Al) and connections within {Al]) {see Figure 7-31)}. Check con-
recetver control (A7). ?eciians between receiver control
A7l.

3. [1EEE-488C remote 3. Replace 1EFE-488C remote control
control interface [A7A9). interface [A7A3).

4. Hicrocomputer {ATAZ). 4. 1If (3] above does not clear fault,

replace microcomputer [A7AZ).
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Table 5-3. Troubleshooting (Cont.)
ITEM SYHPTOM POSSIBLE CAUSE REMEDY
22 {Cant.)} 5. Address decoder [(A7AG). If {4} above does not clear fault,
replace address decoder (A7AB).
23 Faulty fast scan 1. Cabling within Receiver betwean Check connections and continuity
operation (when J15 {rear panel), power supply of cabling between J15, receiver
Spectrum Surveillance and raceiver control (A7}, and control {A7} and power supply {Al].
Controciler used.) connectlons within receiver
contrel (AT).

2. IF output. Meazure IF output from M at rear
panel (with Receiver tuned to
input signal). If no signal, go
to Item 2 of this Table. If there
js a signal go to next step.

3. Front panel I/0 control Replace front panel 1/0 contrpl

interface [ATAd). interface [A7A4].

4. Microcomputer (A7A2). If {3) above does not c¢lear fault,
replace microcomputer [A7A2).

5. Address decoder [A7AG). [F {4) abgve does not clear fault,
replace address decoder {A7AG).

6. Converter {A748). If (5) above does not clear fault,
replace converter [A7A8]).

7. Preselector controller [A7A7).

[f {&) above does not clear fault,

replace preselector controller
{ATAT).

¥5tss-(g)W3
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Table 5-3. Troublesheoting {Cont.)

ITEM

gb=g

SYMPTOM

POSSIBLE CAUSE

REMEDY

24

o memory retention
of Receiver settings
after power turnad
of f and back on.

1. HMicrocomputer {AFVAZ)}.

1.

Heplace microcomputer [A7A2],

Y5055-(9)03
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§-28. REMOVAL/REPLACEMENT

5-29. The Receiver circuits are subordinated as assemblies/module assemblies,
or elrewit card assemblies within an aluminum chassis with top and bottom
covers. Access to the assembifes is achieved by removing the top and/or bottom
tover, then performing the appropriate procedure for the assembly to be accessed
a5 described below.

a. Power Supply Medule Assembly (A1), The power supply module assembly
is housed in its own compartment in the Receiver chassis. To gain access to the
powar supply module assembly circuits, remove six screws securing the top
plastic cover and remove the cover. if circuit card assemblies or other
components are to be removed from the compartment, their leads must be
discannected or unsoldered snd the screws holding the compopent to the chassis
removed.

b. Front Pane} Assembly (A2). In addition to front panel controls,
indicators, a keyboard decoder, tuming encoder and dispiay are contained on the
raar of the front panel assembly. To gain access to circuits on the year of the
assembly or to remove any assembly/camponent perform the procedures as follows:

1, Remove optional Spectrum Display (when fitted} from Receiver by
loosening two captive screws securing unit and sliding out of compartment.

2, Remove two screws, located behind Spectrum Display front panel,
from the front panel of the Receiver.

3. Remove four allen-head screws securfng ftwo handles and front
panel to Recelver chassis, then discennect P27 from AZPl, P29 from A2P3, and P31l
from A2P5.

4, Disconnect assemb)y/component (as appropriate} to be removed,
then remove screws and/or nuts securing assembly/component to the front panel
and remave.

c¢. Tuner Assembly (A3). The tuner assembly comprises five sub-

assemblies A3AL, AIA2, A3A3, A3A4 and A3A5. To remove any one or all of the
sub«assembl{es peeform the procedures as follows:
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MOTE

The Receiver must be positioned 350 that
connectors and mounting screws can be
removed from the battom while the sub-
assembly is removed from the top.

1. Remove connectors of syb-asseambly input and output cabies.

2. Remove mounting screws of sub-assembly from bottom of Receiver,
then remove sub-assembly from top.

3, To galn access to svh-assembly circuits, remove Screws (as
anpropriate] securing tover, and remove cover.

d. Second LO Module Assembly (Ad4). The second LD 15 contained in a
module assembly with removable covers and is secured to the Receiver chassis
with two screws. To gafn access to this module assembly perform the procedures

as follows!

1.  Unscrew plug P4 from connector J2, disconnect plug P10 from
connector J1, and plug P24 from module assembly.

2.  Remove two screws from bottom of module assembly and remove
module from top of Recelver.

NOTE

I¥ adjustment or voltage measuremants
are to be made with the module assembly
connected fn the system, proceed with
steps 3 through 5.

3. Remove six screws securing elther cover to module assembly and
remove ¢over, being careful not to misplace floating standoffs.

5-60
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4, Turn PReceiver bottom side up, then place module assembly on
Receiver near its compartment with insulating pad between Receiver and medu le

assembTy.
5. Reconnect plugs remeved fn step 1.

e. First LO Synthesizer Module Assembly (AS}. The first LD synthesizer
is contained In a module assembly with a sealed cover and sacured to the
Recafver chassis with four Yknurled screws., The sealed cover shouwld not be
removed for any type of field maintenance. The medule should be removed from
the Receiver and returned to the factory for service. To remove the modu la from
the Recejver, perform the procedures as follows:

1. Disconnect plug P4 from conpector J1, piug P25 from connector
J2, plug P2 from connecter J3, and plug P12 from connector Ji,

2. Remave four %nurjed screws from bottom of module assembly end
remove module assembly from top of Recelver.

CAUTTON

Ds not attempt to remove the sealed
cover, The ynit must be yeturned to the
factory for all servicing.

f. IF Assembly (AB). The IF assembly consists of an IF control
interface (AGAY), and eight plug-in circuit card assemblies AG6AZ thraough AGAZ.
The IF contro) interface {AGAL) 1s accessed from the bottom of the Receiver by
removing a cover over the clecuit card secured with stx screws. The circuit
cards are accessed from the top of the Receiver by removing a cover secured by
four screws. The cards may be removed by using a circuit card puller {to pull
them from the Recefver) and may be serviced in-circuit using a circuit card
extender (see Table 5-2}.

a9. Receiver Control Assembiy (A7), The Recelver contrgl assembly
consists of efght plug=in circuit cavds, A7AL, A7AZ, ATA4-A7A9. The circuit

5-51



Courtesy of http://BlackRadios.terryo.org

EM(B}-55454

cards are accessed from the top of the Receiver and may be removed by using a
cirguit card pulier. The cards may be serviced in-circuit by wsing a circuit
card extender {see Table 5-2).

h. Reference Generator Module Assembly {AB). The reference generator
module assembly is contained in a compartment at the rear of the Receiver. To
remove this module disconnect plug P7 from connector JZ, plug P2 from connector
2 and plug P1l from connector J3, piwg PL5 from connector J6, plug P18 from
connector J7, amd plug P47 from conpector 047, then remove the screws securing
medule assembly to the chassis and remove the module assambly.

f. Audio Video Amplifier/COR (AS). The awdia video amplifier/COR
assembly consists of three circuit card assemblies which include: audic video
amplifier control interface {AYAl)}, audje wvideo amplifier (ASA2}, and COR
(A9A7}. The audio video amplifier [A9A2) is contained on the pilug-in circuit
card audip video control interface (ABAL) that is accessed from the top of the
Recefver. The audio video amplifier and COR may be removed by using a circuit
card putler and may be serviced {n-circueit by using a circuit card extender.

5.30. ALIGNMENT PROCEDURES

5-31. The alignment procedures are designed to permit aligament of any one or
ali of the various functions in the Receiver; however, the adjustment in some
functions fnteracts with other functions so that care must be taken when any one
function alone is aligned. The alignment procedures require that external power
be connected to the Receiver, that Receiver power be on, and that the power
mode, bandwidth, AGC, and frequency be Set as described In each procedure.
Except where noted in each procedure, the ¢ircuit card assembly being adjusted
must be extended for access to the adjusting controls. The extender card is
listed in Tablie 5-2 under test equipment.

£-32. TUNER ASSEMBLY (A3) ADJUSTMENTS. The tuner assembly contains four sub=
assemblies which reguire adjustment at the factory when performance
charasteristics are not satisfactory, and/or when dinstalied 1n the Receiver
after replacement as a result of troublashooting to ensure proper operation.
These adjustments include: VHF preseiector (A3A2), UHF preselector (A3A4), VHF
tuner {A3A2), and UHF tuner (A3RAd4). These adjustments cannot be accomplished
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using the receiver as a test bed, The technical complexity of inputs and
outputs to the tuner assembly, fragility of Interconngcting wiring, in
accessibility of adjustments in the assembly, and chances of shorting alectrical
circuitry, all contribute to the necessity of using a test fixturg, designed by
the equipment manufacturer, in order that adjustments be made. For these
reasons, if any of the above mentioned assemblies 1s suspected of
malfunctfoning, it is necessary to return the assembly to the factory for test,
adjustments, mepatr, and/for other required maintenmance. In such event, contact
Racal Communications, Inc., to obtain dispesition instructions for servicing.

5.33. SECOND L0 MODULE ASSEMBLY ([Ad) ADJUSTMENTS. The second LO contains three
sub-assemblies of which one, the 640 MHz oscillator circuit card assembly {Ad4Al)
integrates a fine tuning trimmer capacitor Clll, This adjustment is a factory
adjustment which may not be fmpiemented in the field due to this components in
accessability.

5.34, FIRST LO SYNTHESIZER MOODULE ASSEMBLY (A5} ADJUSTMENTS. The first LO
synthesizer module assembly contains three sub-assemblies which require adjust-
ment when performance characteristics are not satisfactory, and/or when in-
ctalled in the Receiver after repiacement as a result of iroubleshooting to
ansure proper operation. These adjustments include: YCO A [RSAY), YCO B
{ASA5), and digiphase protessor (ASA3). Howewer, the only assembiy that may be
adjusted 15 the digiphase processor (ASA3). The ¥CO's A and B are sealed units,
which must not be opened in the field and it should.also be noted, that these
adjustments cannot be accomplished using the receiver as a test bed. The tech-
nical complexity of inputs and outputs to the first LD synthesizer module assem-
bly, fragility of interconnecting wiring, in acessibility of adjustments in the
assembly and chances of shorting electrical circuitry all contribute to the
necessity of using a test fixture, designed by the equipment mnaufacturer, in
grder that the adjustments be made. For thase reasons, if either the ¥CO A or
YCO 8 s suspected of malfunctfoning 4t §s necessary to return the assembly to
the factory for test, adjustment, repair, andfor other required maintenance. In
such esvent, contact Racal Communications, Inc, to obtain disposition
instructiens for servicing.

5-35. Digiphase Processor ([ASA3) Adjustment., The digiphase processor must be
extended from the Regeiver to perform these adjustments.
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Set Receiver front panel controls as foilows:

Frequancy 44_501 MH2
Detection Mode LW {1 kHz)
IF Bandwidth 10 kHz

Connect s$ignal generator te ANTENNA connector Jl on Receiver rear

Adjust signal gemerator contrals to obtain & frequency of 44,501 MHz
leyel of -25 dBm.

Connect spectrum analyzer to [F OUT connector 44 aon Receiver rear
Adjust spectrum anslyzer controls to obtain a 21.4 MHz center fre-
span of 10 kHz.

On digiphase processor, connect RMS voltmeter between TPl and ground.
Adjust poteatiometer R4Z to obtain -4.5 VDC reading on RMS voltmeter.

Tune Recelver and sigral generator to obtain a frequency of

Adjust patentiometer R39 to obtain -3.0 VDC reading on RMS voltmeter.

Repeat step 1, then connect TP? to ground and discomnect RMS volt-

Khile observing spectrum analyzer, adjust potentiometer R4Z to obtain

minimum amplitude of 500 Hz and 1 kHz.

NITE

This concludes the digiphase processor
adfustment, disconneet 1Y test equip-
ment and ¥nstall digiphase processor in
the Receiver.
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§-36. 1F ASSEMBLY {AG). The [F assembiy contains six sub-assemblies which
require adjustment when performance characteristics are not satisfactory, and/or
when installed into the Recefver after replacement as 2 result af
troubleshooting, to ensure proper operation. These adjustments includa:
variahle gain amplifier {AGA2), IF filter amplifiers {A6A3-AGAE}, and CY

demaduTator {AGAT).

5.37. Variable Gain Amplifier Adjustments (AGAZ}. The variable gain amplifier
must be extended from the Receiver for adjustment. Perform the following

procedures for adjustment.

1. Adjust R95 to full ciockwise position and potentiometer R81 to full
counter-clogkwise position,

2. Connect signal generator to ANTENNA connector J1 an Receivar raar
panel and adjust far 21.4 MHz at -105 dBm fevel.

i. Adjust Receiver frequency to 21.400 MHz, mode to CW, anmd MGC with

zern attenuation.

4. Conpect spectrum anaiyzer to IF OUT comnector J4 on Receiver rear

panel.

5, Set spectrum apalyzer controls 1o display 21.4 MMz sigpai at
approximately -10 dBm.

6. Adjust R76 fully clockwise, then counter-clockwise until gain just
begins to drop.

7. Adjust signal generator ogutput level to -75 dbm.

B. Select AGC FAST and adjust potentfometer R37? for a -10 dBm display on
spectrum analyzer,

9. Adjust signal generator gutput level to -50 dBm.

10. Disconnect spectrum analyzer from IF OUT connecter J4 and connect to
PRE-FL IF connector J1O on Receiver rear panel.
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11. Adjust potentigmeter R81 for =25 dBm #! dB, then adjust R9S untili
gqain just begins to drop.

12, Disconnect spectrum analyzer from PRE FL IF J10 and reconnect to IF
QuT J4.

13. Adjust signal generator from 0 dBm to -100 dBm and verify that ouiput
level remains at approximately -10 dBm, then readjust signal generater to
<105 dBm and verify that cutput is at Jeast -16 dBm.

ROTE

This concludes the variable  gain
amplifier adjustments, disconnect all
test aguipment and 1nstell variable gain
amplifier in Receiver.

5-38. [F Filter Amplifier {(ABA3-ABAS) Adjustments. The IF filter amplifier
being adjusted must be extended from the Recefver for these adjusiment
orocedures.

1. Select appropriate bandwidth on Receiver front pane) for IF filter
ampiifier being adjusted, then press MGC pushbutten Xeyswitch (asseciated LED
indicator 1it) and set RF GAIN until level meter reads full scale.

2. Connect digftal multimeter to A2TP].

3. Adjust A2R1Z for a 395 + 1 millivelt indication aon digital
multimeter.

4, Connect sigmal generator to AMTENNA conmector JI on Receiver rear
panel J1 and adjust for 21.40 MHz CW signal at -50 dBm.

5. Set Receiver fregueancy to 21.40 MHz, and mode to CW.

6. Connect spectrum analyzer to IF OUT connector J4 and adjust RF GAIN
slew switch te obtain -I0 dBm reading on spectrum analyzer.
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7. Connect digital multimeter to pin Z7/67 on the IF filter amplifier
and set for dec valts.

R. Adjust 82 fully clockwise.

9, Adjust AZL3 for maximum de indication an digital multimeter, then
adjust AZLZ for maximum dc indication on digital multimeter.

10, fepeat step 9 as reguired to obtain maximum dc indicatign on digitail

mult imeter.

1t. Reconnect digita? muTtimeter to pin 26/66 and re-adjust AzR2 for a
750 +7 millivolt indication on the muitimeter.

12, Disconnect digital multimeter frem pin 26/66 and connect to pin 5 of
ua.

13, Select FM mode and AGC SLOW at Receiver front panel.

14, Adjust OFF-CENTERED tuming screw, located inside discrimipator
hausing to obtain a minimum digftal multimeter indication.

15. Connect pscillator gutput of distortion analyzer to EXT FM input of
signal generator.

16. Set output amplitude of distortion analyzer to 1 volt rms and signal
generater to FM AC.

17. Adjust distortion analyzer frequency and s7gnal qenerator peak
deviation for IF filter amplifier being adjusted as shown below.

if OSCILLATOR GENERATOR

BANDWIDTH FREQUENCY DEYIATION
10 kHz 400 kHz 4 kHz
20 kHz 1 kHz 8 kHz
50 kHz 1 kHz 20 kHz
100 kHz 1 %Kz 4 kHz
200 kHz 1 kHz 80 kHz
400 kHz 1 kHz 160 kHz
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18. Connect FM YIDED at plug P1 pin 22 to distortipa analyzer input.

19. Adjust CENTER tuning serew, located on the discriminatar housing, for
minimum distortion indication.

20, Set distortion analyzer to input level, then adjust AdLZ2 for maxfnom
voiltage indication.

21. Adjust potentiometer R40 for a4 400 millivolt wvms dndicatien on
distortign analyzer.

22. Set signal generator to CW, then disconnect distortiana analyzer from
FM VIDED at piug Pl pin 2.

23. Connect digital ms)timeter t¢ FM DISCRIM pin 23 of plug P1 and adjust
for dc volis.

24, Adjust potentiometer RS3 for minimum de  indicatien on digital
mu Tt imater.

ROTE

An indication of 0 volis dc shouid be
obtainatle. This concludes the IF Filter
amplifiar adjustments, discoanect all
test equipment, and install the IF
filter amplifier into the Receiver.

5.39. (W Demodulator Adjustments (ABAB). The CW Demcdulator must be extended
from the Receiver to perform these adjustment procedures.
1. Connect asceilloscepe to pin 7/B of UE on CW demoduiator.

2. Adjust variable cofl L3 for a plus 5 to 10 volts de¢ tndication on
ostilloscope.
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3. Disconnect ascilloscope from pin 8 of UG and conrect to TPL,

4, Adjust variable coil L7 for maximum amplitude of displayed 19.400 MHz
signal.

5. Disconnect oscilloscope from TPL and conmect it to pin 8 of v2l.

6. While selecting CW from Receiver fromt panel, adjust varfable coil
L15 for 5.0 volts dc and select CW 1 kHz, then verify that voltage reading is

less than 12 wvolts de.

7. Connect signal generator to the ANTENNWA connector J1 en Receiver rear
pane) and adjust for 21.400 MHz, CW at -50 dBm cutput level.

i, Set Recejver frequency to 21.400 MHz, mode to CH 1 kHz and press AGC
FAST pushbutton Xey-switch {associated LED tndicater on).

9. Disconngct oscillescope from pin & of U2l and reconnect to pin 7 of
Fl.

10. Alternately adjust trimmer capacitors (2 and C6 for maximum amp 1 itude
of the 2 MHZz sianal.

11. Disconnect oscillescope frem pin 7 of piug P1 and reconmect te pin 14
of plug Pl.

12. Adjust potentiometer R107 for 1.75 volt indication on oscilloscope.

NOTE

This concludes the CHW demodulater
adjustments, disconnect all test
equipment and install the CW demodulator
into the Receiver.

§-40. RECEIVER CONTROL ASSEMBLY (A7) ADJUSTMENWTS. The receiver control
assembly contains a single sub-assembly which requires adjustment when
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performance characteristics are not satisfactory, and/or when installed into the
Receiver after replacement as a result of troubleshoating to ensure proper
operation.

5-41, Converter (A7A8) Adjustments. The converter must be extended from the
Receiver ta perform these adjustments.

1. Connect a lead from pin 30 (ADC1) of plug Pl to pin 40 {ground} of
plug F1 on tonverter.

2. Cornect digital myltimeter batween pin 7 of UBB and ground.

1. Adjust potentfiometer RI3 for 2.80 + 0.02 volt 1Indication on digital
my it imeter.

4. Disconmect digital multimeter from USE and ground and remove lead
from hetween pin 30 and pin 40 of plug F1.

5, On front panel of Receiver, select MGC, then set RF GAIN control to
minimem level, and adjust potentiometer RO for full scale deflection on front
panei LEVEL meter.

&. Connect digftal multimeter between terminal EL13 (AGC) on A3Al and
ground.

7. Adjust potentfometer R12 for a 12.8 + 0.1 vo't fndication on digltal
multimeter.

8, Disconnect digital multimeter from between E13 and ground on A3AL.

9. Connect oscilloscope and digital multimeter between pin 38 (DAC 1A)
of piug Fl and ground.

10. Connect sfgrnal aenerator to ANTENNA connector J1 on Recajver rear
panel and adjust for 450.00000 MHz at -50 dBm.

11. Adjust Recefver freguency to 450.00000 MHz and select 100 kHz IF
bandwidth.
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12. Adjust potentiometer R7 to center voltage swing on oscillescope,
0 volt indication on dfgital multimeter.

13. Adjust signa) generator for 450.1000 MHz at -50 dBm.

15. Adjust potentiometer RI0 for fuill scale deflection on Receiver front
panel TUNING meter,

16. Disconnect oscilloscope and digital multimeter from between pin 38
and ground.

17. Connect digital multimeter to pin § (COR DAC) of plug P1 on COR
cireuit card assemhly {A9A3).

18. On Receiver front panel, enable COR THRESHOLD and set COR threshold
for maximum.

19, Adjust potentiometer R11 for a 12,8 *+ 0.1 volt indication on digital
mu Ttimeter.

NOTE

Patentiometers R1 through R4 are not
used in this Receiver application. This
conc ludes eonverter adjustments, dis-
connect all test equipment and install
conyerter into the Receiver.

§-42, REFERENCE GEMERATOR MODULE ASSEMBLY (A8) ADJUSTMENTS.  The reference
generator has one trimmer capacitor C17. This adjustment %5 for impedance
matching and is a factory adjustment only, Adjustment of trimmer capacitor CL7
may not be implemented in the field due to this components in accessability.
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SECTION V11

ENGIUEERING DRAWINGS

7-1.  INTRODUETION

7-2.  This section contains engineering drawings for the Receiver, including a
main chassis assembly finterconnecting wiring diagram, and the <chematic and
logic diagrams of the various suzassemblies and sub-subassemblies, as may be
applicable.

7-3. DRAWING INDEX

7-4.  An index of those drawings contained in this section is provided below.
BRAWING INDEX

Figure 7-1.  Power Supply Wodule Assembly (Al} Schematic Diagram

Figure 7-2. Front Panel Assembly {A2) Schematic Diagrar

Figure 7-3. Keyboard Assembly (AZAl} Schematic Oiagram

Figure 7-4. Keyboard Decoder Circuit Card Assembly (A202) Schematic
Hagram

Figure 7-5. Display Circwit Card Assembly {A2A3) Schamztic Diagram

Figure 7-6.  Tuner Assembly (A3) Interconnecting Wiring Oiagram

Figure 7-7. YHF Tuner Module Assembly (A3Al) Interconnecting Miring
Diagram

Figure 7-7A. VHF Tuner Module Assembly (A3Al) Schematic Diagram

Figure 7-8. VHF (20-500 MHz)} Preselector Module Assembly {A3A2)
Intercannecting Wiring Odagram

Figure 7-BA. VHF (20-500 Miz) Preselector Module Assembly [A3AZ)
Schematic Diagram

Figure 7-2. VHF Preselector Decoder Driver Clircuit Card
Assembly [A3AZAZ) Schematic Diagram

Figure 7-10. UWF Tuner Wodule Assembly {A3A3} Interconnecting Wiring
Diagram

Figure 7-10A. UHF Tuner Module Assembly {AJA3) Schematic Diagram

Figure 7-11. UHF Tuner Decoder Driver Cirguit Card Assembly (A3A3JAS)
Schematic [iagram

Figure 7-12. UHF Preselector (500-1000 MHz) Module Assenbly [A3Ad)
Schematic Dlagram

Figure 7-13. Second LO Module Assembly (A4} Schematic Djagram

Figure 7-14. First LO Synthesizer Module Assembly (A5) Interconnecting
Wiring Diacram

Figure 7-15. YCO “A" Module Assembiy (ASAL} Schematic Dfagram
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Controller Circuit Card Asscubly {ADAZ) Schematfc Diagram

fHigiphase Processgr Circuit Card Assembly (ASAZ)} Schematic
Diagram 4

Programmahle Divider Circuit Card Assembly [ASA4 )
Schematic Diagram y

YCO "B" Module Assembly [ASAS) Schematic Diagram

IF tontra] Incerface Circuit Card Assembly [ABAL)
Schematic Diagram

Variable Gain Amplifier Circuit Card Assembly {AGAZ)

IF Filter Amplifier Assembly {AEA3-ASA6] Schematic
Diagram ;

CW Demodulator Circuit Card Assembly (A6A8) Schematic
Diagram

Receiver Cantral Interface Circuit Card Assembly (A7AL)
Schematic Diagram :

Microcomputer Circuit Card Assembly (A7A2) Schematic
G7agram

Front Panel 170 Control Interface Circuit Card Assembly
{A7A4) Schematic Diagram )

Display Driver Circuit Card Assembly {A7A5] Schematic
Diagram

Address Decoder Circuit Card Assembly (A7AB) Schematic
Diagram

Preselectar Controller Circuft Lard Assembly {A7A7)
Schematic DHiagram

Canverter Circuit Card Assembly [A7A8) Schematic Diagram

[EEE-4B3C Remote Control Interface Circuit Card
Assembly [A7A3) Schematic Diagram (Qptional)

Raference Generator Module Assembly (A8) Schematic Diaqram

Audio Video Control Interface Circuit Card Assembly {R9AL)
Schematic D°agram

Audic Video Amplifier Circuit Card Assembly {ASAZ)
Schematic Diagram

COR Circuit Card Assembly (A9A3} Schematic Oiagram

Main Chassis Assembly Interconnecting Hiring Oiagram
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SECTION ¥IXI
DIEFERENCE DRTA SHEETS

B-1. TNTROOUCTION

g-2. Installatfon, operation, and maintainance imstructions for the type
mode 1s included in this section are the same as the instructions for the VHF/UHF

Receiver, Type RG-5545R, axcept for the specific d'[fferences_nnt_ed by the
applicable differsnce data sheet. Section I through YIE contains information

for YHF/UHF Receiver, Type RG-554BA, part number 400205-1.
8-3. tNDEX OF ODIFFEREHCE DATA SHEETS

8=, Type madels covered by difference data sheets are as follows:

Part Mo. Page Ho.
400205-3 a-2
400205-4 B-7

8.1
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EM{B)-5545A
DIFFERENCE DATA SHEET
VHF fUHF RECEIYER TYPE RG-5545A{DF}

The dnstructipns contained in the preceding sections of this equipment
mahua? are applicahle to this type model except for the differences
cited in this difference data sheet.

1. 3SCOPE OF DIFFEREWCE DATA SHEET

2. This section provides information on the differences between the standard
spectrum surveillance VHF/UHF Receiver Type RG-5545A, part number A00205-1 and
the VYHE/UHF Recejver Type RG-5345A(DF}, part number 400206-3, heretnafter
referred to as the OF versiom.  This difference data, when used with the
technica? manual for the standard receiver will provide a technical manual for
the OF versfon.

3. INTRODUCTTOM

4. The DF version of the Receiver is both functionally and physically identical
except for four fromt panel pushbuttons ([see Figure 1}, the removal of the
100 kHz IF filter amplifier, the function of an AGC attenuation circuit already
contained in the standard version and EPROM pregramming changes.

5. FROMT PANEL FUSHBUTTOMS. Four pushbuttons on the DF version front panel are
diffarent from the standard version. Figure 1 shows the front panel of the DF
version and the 1location of the four changed pushbuttens.  Three of the
pushbuttons, blank and unused on the standard version are labeled; MODE, REJ and
OF for the DOF wversion. These thres pushbuttons provide feor communication
between the DF receiver and an extarnal (external to the receiver) system
computer used in the direction finding (DF) system. The fourth pushbutton,
labeled 100 kHz in the standard versfon, is no longer Tlabeled and is blank and
unused in the DF wersion. This blank unused pushbutton 15 the result of the BF
versfon not being equipped with a 100 kHz IF f{lter amplifier (ses paragraph 6).

6. 100 kHz IF FILTER AMPLIFIER- The OF versfon of the receiver dogs not
cantain & 100 kHz IF amplifier or the 100 kHz pushbutton to select the filter.
This circuit, contained on plug-in module AGA3, type 5742-20 1s removed and not
present in the OF version. A1l references, containsed in the standard version
manual, to this module, its circuits, operation and function should be deleted
for the DF version. The absence of this circuit does not affect the operation
or function of the OF versfon in any other way except its inability to selsct
and use the 100 kHz IF filter.

7. AGC 20 dB ATTENUATION. The OF version of the recefver uses a circuit to
obtain a zera gain or 20 d8 attenuatfon to the gain of the RF signal through the
tuner assembTy. This ic accomplished through a circuit contained on the COR
madule (ASA3}. This circuit, shown in Figure 7-36 of the standard manual and in
Figure 2 for convenience to the user, functions differently in the DF wversion.
In normal aperation an AEC signal from the variable gain amplifier circuit card
assembly 1s routed through CMOS select switch Ul and amplifier U3 to the tuner

g~2
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Figure 1. DF Version Front Panel Differences
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agssembly variable attenuator. In the DF version, the DF system computer can
control” the CMOS switch to select either a 20 dB attenuating signal or a3 zerd
attenuating signal. This i3 accomplished through the OF select and the M/5 GAIN
celoct control 1ines tn the €MOS switeh. These control Tines are controlled by
the DF system computer.

B, AGE 20 dB  Attenuation AdJustment. Provision f5 made in the 20 df
attenuation circuit for adjustment. This potentiometer {R3} should be adjusted
to provide 20 dB of attenuation to the RF sfgnal through the tuner assemhly. To
accomplich this adjustment perform the following procedures.

a. Connect the 50 ohm termination and RMS voltmeter to the IF OUT connectar
M on the receiver rear panel as shown in Figure 3.

SIGNAL
GENERATOR

HP-86408

RF
oQUTRUT G

ANTENMA
Jd1 G

YHF /UHF
RECEIVER

AG-5545A-0F

IF ouT
Jd G

theeT O

s 3 50 ohm
YOLTHETER

F-8920A

Figure 3. AGC 200 dB Attenuation Adjustment Set-up
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b. Connect the sTgnal generator to ANTENNA-JL on the rear panel a& thowh 1n
Figure 3,

€. Turn power on te the receiver and to the test equipment.

d. Tune receiver frequency to 450.000 MHz and adjust the signal generator
for 450.000 MHz at -50 dHm.

e, Select the M/S GAIN mode {zero gain te the tuner for the DF Recaiver).
f. Hote the reading on tha RMS voltmeter, then press its REL dB key.

g- Disable the H/S GAIN and note the decrease in relative dB on RMS
voltmetar.

h. Decrease n relative dB shall be 20 dB. If it 45 not adjust R3 and
repeat steps 5 through 8 until decrease in relative dB is 20 dB.

i. This concludes the 20 dB attenvator adjustment, turn a1l power off and
disconnect the test equipment.

9. PROGRAMMING. The DF version of the receiver has pragramming changes that
are different from the standard version. These programming changes provide for
communication between the DF system computer and the DF receiver microcomputer.
The MOOE, REJ and DF pushbuttons on the DF recaiver front pang! provides for
control sigrals from the receiver to the system computer. The programming
changes are accomplished in the EPRQM set, part number 5733-6 which replaces
part number 5733-% in the standard version.

._' (— il
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EM{8)-5545A
DIFFERENCE DATA SHEET
VHF fUHF RECEIVER TYPE RG-5545A{MO0D0)

The instructions contained in the preceding sections of this equipment
manual are applicable to this iype model except for the differences
cited in this differance Jata sheet.

1. 5COPE OF DIFFERENCE DATA SHEET

2. The informaticon presented herein identifies and describes the differences
between a standard VHAE/UMF Recedver, Type RS-5545A, part number 400205-1, and a
VHE/UHF  Raceiver, Type RG-55454 (MOD), part rumber 400205-4 (hereinafter
referred to as the standard and modified receiver respectively), manufactured by
Racal Communications, Ine. [RACOMINC] of Rockville, Maryland. The difference
gdata previded is a direct resuit of the addition of standard options and various
equipment modifications unigque to this application for the New Zealand Havy

program only.
3.  INTRODUCTION

4., Thizs difference data provides technical JInformation for the associated
equipment modificztions, circuit changes, and recaiver deployment of the
modified receiver. In addition, parts 1ists and schematic diagrams for the
equ {pment modifications addressed are appended to the rear of this document.
This difference data, when used with the technical manual for the standard
receiver, will provide a technical marual for the modified receivar.

5. The following features are provided as oaptions to the standard recejver
configuration and are upique to this modified receiver application.  These
inciude: a 400 kHz intermediate freguency {(IF) bandwidth, findependent zideband
{ISB] demodulation, a pulse IF blanker, a narrow band 400 kHz spectrum analysis
display, and enhanced quisting. It should also be noted that the followin
zddttional features, including continous wave/beat freguancy oscillator I:l.':'.-lr.-"IElFﬂal
and carrier operated relayfautomatic freduency control {COR/AFC}, unigue to this
application, are already presented in the standard RG-5545A YHF/UHF receiver

equipment manual which forms a part of this decument.

B. EQUIPMENT MODIFICATIONS

7. The standard recelver was modified to provide the following: a 400 kHz IF
bandwidth {when selected] , centersd at 21.4 MHz, supplied to the modified
receiver rear panel IF OUT connector J4; ISP demodulation of the lower sideband
{LSB) and upper sideband (USB) of frequencies produced hy an ampiitude-modulated
signal: and, a 216 MHz IF pulse blanking circuit. In additfon, the modified
receiver hardware configuration does not incorporate the IEEE-4B8C remote
control dnterface circufit card assembly (A7AS) to accomodate remote contro)l

operation.

8-7
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8. To fmplement the equipment modifications to the standard receiver, the
standard 100 kHz IF filter amplifier (A6A3) was replaced with a 400 kHz IF
filter amplifier {(AGA3), in addition to incorporating 1ow-nofse IF filters
within the IF filter amplifiers (AGA3-A6A6), part numbers 4600013-1, 4600007-1,
4600006-1 and 4500004-1 respectively, and discriminators; part numhers 4500024-
1, 4600023-1, 4600022-1, and 4600021-1 respectively. Im addjtion, an L3R
demodylator (A6A2), USB demodulater ([AGA7}, and IF blanker (All} circuit card
assambly were added: the IFFE-488C remote control interface was removed: and the
FF f{lter amplifiers {AGA4-A6A6} have been replaced in the mpdified receiver by
IF fiiter amplifiers (ASA3-AGAGY, type numbers 65742-17-1, 65742-13-1, and
G5742-10-1 respectively.

9. CIRCUIT CHARGES

10. The following paragraphs describe theose circuits that were added, replaced,
andfor changed to implement the eguipment modifications.

11. 400 kHz IF FILTER AMPLIFIER (ASA3)}. The modified receiver utilizes a
400 kHz IF fitter amplifier, type number G5742-26-1, in place of the 100 kHz IF
fFilter amplifier [ABA3), type number 5742-20 usged in the standard receiver. In
addition, the corresponding 100 kHz pushbutton key-switeh vsed in the standard
receiver has been replaced with a 300 kHz pushbutton key-switch. [t should also
be noted that all references containad in the standard RG-5585A VHF/UHF receiver
equipment manual to the 100 kHz IF filter amplifier and associated pushbutton
key-switch should be superseded by the 400 kMz IF filter amplifier and
associated pushbutton key-switch. Refer to Figure B-2 for circuit details and
Tablg B-1 for camponent 1isting in Appendix B, as appropriate.

12. USE DEMODULATOR CIRCUIT CARD ASSEMBLY (AGA7). The USB demodulator circuit
card assembly used in the modified receiver provides 2 demodulated upper
sideband audio output, which 5 applied for further processing to the audio
video amplifier/COR assembly (AD}). The U5B demodulator consists of three
sinqle-stage amplifiers, a 2 MHz high pass fiTter, a dempdulator/mixer, and a
two-stage output amplifier. Refar to Figure C-2 for circuit details and Table
C~1 for replaceable companent listing in Appendix C, as appropriate.

13. LSB DEMDDULATOR CIRCUIT CARD ASSEMBELY [AGA9). The LSB demodulator Circuit
card assembly used in the modified receiver provides a demedulated lower
sideband audfo output, which 15 applied for further procassing to the audio
video ampiifiar/COR assembly (A9). The L5B dempdulatpr consists of three
single-stage amplifiers, a 2 MHz lew pass filter, 2 demodulator/mixer, and a
two-stage output amplifier. Refer to Figure D-Z for circuit detafls and Table
D-2 for replaceable component 1isting, in Appendix D, as appropriate.

14. IF BLANKER CIRCUIT CARP ASSEMBLY ({All). The IF blanker clrcuit card
assembly is used to prevent IF AGC from being “captured® by a radar pulse signal
intercepted by the modified receiver. HWith the presence of a high power, radar
transmitted pulse in the receiving vicinity of the modiffed receiver, it is
necessary to protect the RF input circuitry from demage due to excessiye AF
input powar, and to prevent the presence of extraneous receiver output data
information caused by the radar pulse, since information abgput the radar ocutput
is of no further value to the modified receiver. For the Intended design
function of the modified recediver, it is therefore not necessary to obtain
information from a radar pulse that has been transmitted as source data. The

8-8
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operating frequency of the radar signals mainly to be protected against s
216 MHz, therefore frequency band & [144.6 MHz-220.5 MHz) and frequency band 7
{220.6 MHz-335.6 MHz) are affected. It should be noted that for the operating
freguency of 216 MHz, the modified receiver functions are blanked, made
inoperative, during the transmitting pulsing time of the radar upit. If the
radar pulse were allowed to penetrate the threshold of the IF ABC, due to the
long decay time of that circuit, the IF AGC would not be sensitive to other
input signals, therefore at any time the radar signals would be allawad to
imitiate the IF AGC, the AGC circuit would not be Tree to operate on other
incoming signals. This process 1s accomplished by reducing the saturated output
of the YHF tuper (A3A1), limited in the clamping input 'circuit ar IF Blanker to
+18 dBm, by 110 dB. The net blanked output of the IF blanker is -92 dBm which
is below the AGC threshold of the IF AGC.

15. The [F hTanker has hbeen desfgned for physical and electrical insertion
between the wideband IF cutput, 21.4 MHz, fram IF OUT conmector J4 of the VHF
tuner [A3A1}, and the wideband IF ifnput, 21.4 WHz, to connector J11, of the IF
contro? interface {AGAL), via intercgnnectiing cabling W4l and W42 respectively.
It should alse be noted that concurrent with, but approximately five
microseconds in advance of a radar pulse, an IF hlanking pulse, s generated by
the transmitting radar umit. The blanking pulse is +16 volts, nominal, 3
microseconds £ 1 microsecond pulse width, with rise and fall times of
approximately 150 nanoseconds. The repetitien rate of the bBlanking pulse is
1520 ¥ 20% pulses per second, randomly varied by a pulse genmerator. The Jeading
edge of this blanking pulse s used to control the blankfng function. A 75 vhm,
coaxial IF BLANK input {BNC) connector, mounted on the modified receiver rear
panel, is used to receive this signal.

6. The IF blanker consists of a blanking trigoer termination circuit, a
voltage comparator, a multivibeator, ap output operatienal amplifier, a buffer
amplifier, a hlanking time select switch, and a 21.4 MHz IF pass circuit. Refer
to Figure E-2 for circuit details and Table E-1 for replaceabTe component

listing, in Appendix E, as apprepriate.

17. NARROWBAND 400 kHz SPECTRUM ANALYSIS DISPLAY. The narrowband 400 kHz
spectrum analysis display, Spectrum Display Unit, Type RG-13208, i3 a plug-inm
option te the standard reteliver, and 5 used in this modified receiver
applicatien. Refer to the Spectrum Display Unit, Type RG-1320B equipment manual
provided under separate cover, which forms a part of this document, for
technical support of the narrowband 400 kHz spectrum amalysis display.

18. RECEIVER DEPLOYMENT

19. The following paragraphs address the installation, operation, theory of
operation, and maintenance of the modified receiver.

0. TINSTALLATION. The physical installation of the modified and standard
receiver s Jdentical with the following exceptions. The modified receiver is
aduipped to provide ancillary equipment interconnsction at tha medified receiver
rear panel for a blanking puise to control the IF blanker (All)., This is
accomplished through implementing the proper interconnectfon at the IF BLAKK
input connector. In addition, interconnection to the IEEE-488 INTERFACE
connector J16 is not required for this application. The fellowing paragraph
provides a general description of this connector.
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21. 1F BLAKK Connector. The IF BLANK connector provides a BNC connection for
access to the leading edge of a blanking pelse when utilizing the IF blanking
::untru; function. This connector will mate with any standard male type ERC
connector.

22_ OPERATION. Operation of the modified receiver is identical to that of the
standard receiver, axcept that a 400 kHz IF bandwidth is now selectable at the
modified receiver front panel, and remote control operation utilizing the
IEEE-488C remote control interface circuit card assembly (AFAD} is not used in
this zpplicatien. In addition, an ISB, USB, and LSB pushbutton key-switch has
heen added. Refer to Section ITI of the standard RG-5545A VHF/UHF receiver
equipment manual for ISBAUSE and ISB/USE operating instructioms.

23. THEQRY OF OQPERATION. Tha thaory of operation for each of the standard
module assemblies/circuit card assemblies of the modified and standard receivers
i5 identical except where previously identified and discribed as a result of the
cirguit changas. These descriptions may be referenced in the standard RG-5545A
YHF/UNF receiver technical manual, which farms a part of this document, for
support of the modified receiver. However, the module asemblies/circuit card
assemblies unfque to this modified configuration are included herein. The
foTlowing paragraphs provide a functional description of circuit operation for
the USP demodulatar (AGA7), the LSH demodulator (A6A9), and the IF blanker {All)
circuit card assemblies, unigue ta this applicatien, which are keyed to block
diagrams at the major circuit level. (Refer to appilicable schematic diagrams in
fppandices C, D, and £ as appropriate.)

24. USB Demodulator Circuit Card Assembly {(AGA?). Az shown in Figura 1, the
USE demodulator circuit comprises sixz functional circuits which include; thiee
5ingTe stage amplifiers, a filter, a demodulator/mixer, and a two-stage
amp lifier. The 2 MHxz IF ({AGAB) is connected to amplifier stage Q1 which
provides approximately 20 4B of gain. The amplifier's cutput signal is routed
to filter FL1I which eliminates sionals below 2 MHz. The filttered output,
through amplifier stage Q2 provides approximately 10 dB of gain to drive one
jnput to the demodulator/mixer Ul, The second input to this mixer is the 2 MHz
reference from the CH demodulatar (A6AB) amd s applied through amplifier
stage 03 which provides 3 df of gain. The mixer cutput sigmal, containing the
demgdulated upper sideband, drives operational amplifier stages UZA and U2B
which provide the 58 audio output. The output fis then routed to the audio
yideno amplifier/COR assembly (AS) for further processing. Potentiometer R26
adjusts the gain of mixer Ul.

?5. LSB Demodulator Circuit Card Assembly [A6A9). As shown 1n Figure 1, the
LS8 demoduTator 1s idertical fo the USE demodulator except that filter FL1 in
the LSB demodulator eliminates the upper sideband {frequency above 2 MHr, so
that its output 75 the L5B aundio sigral. This signal output is also routed to
the audig video amplifier/GCOR assembly (AS) for further processing.
Potentiomater R26 adjusts the gain of mixer Ul.

26. [F Blanker Circuit Card Assembly (All}. As shown Tn Figure 2, the IF
hlapker circuit consists of seven circufts which include; a blanking trigger
termipation eciPcuit, a3  voltage comparator, 2 multivibrator, an  autput
operational amplifier, a buffer amplifier/current booster, 2 blanking time
salect switch, and & 21.4 MHx IF pass circuit. The Blanking trigger input is
appTied to Jl, where switch SWl, when physically activated, provides the
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required 75 ohm impedance terminatien for the 75 ohm incoming coaxial Tine. In
the open position, that switch provides an impedance termination of 2 K ohms.
The 2 K termination would be used for applications that would require the IF
blanking function to respond to limfted (reduced} blanking inmput levels where
the termination is not critical. The blarking trigger input is fed through an
operational amplifier, Ul, into a low impedance multivibrator, U2. For eapanded
application purposes, the blanking contro) output of that muitibrator 15
controlled by a BLANKING TIME SELECT switch, SW2, which must be manuatlly set by
remgving the top cover of the medified recelver, making the adjustment, and
then, replacing the top cover. The sWitch offers blanking times of
4 microseconds; 10 microseconds; and, by adjusting potentiometer #21, a variable
time betwesn one and 30 microseconds. The output of the muitivibrator is fed
into another operational amplifier, U3, and then to current booster, ud.
Feadback from the current hooster s returned to control the operational
amplifier, U3, via RXl. The output of the current booster, U4, Feedback from
the current booster is returned to contrel the operational amplifier, U3, via
R1l. The output of the current booster provides the switching contrel pulse
required to interrupt the 21.4 MHz IF sfgnal flow from the WHF tuner {A3A1} to
the IF contral Interface (AGAl)}. That output is present for verification and
testing at test point TPl on the IF blanker. The operationa?l amplifier, U3, is
inverting, with lgop gain approximated by the formula:

RLL + RIO _ . 5
R10

When the wmultivibrator, UZ, is in the OFF state, the cutput Tevel at TRl 1s
-10 volts dc.  Whemever the blanking trigger input s present at Ji, the
multivibrator, U2, is placed into the ON state, in turn causing the voltage
Tevel of TP to become +10 valts dc. This 20 volt swing, and loop gain of U3 of
5.7, shows that the fnput voltage of U3 is approximately 3.5 voits dc. That
autput is fed through both R2Z2 and Ré3. In the +10 yalt state, this control
pulsa conducts diodes CR4 and GRS, allowing the flow of the 21.4 IF freguancy to
pass to the IF control interface {#641). TIn the -10 volt state, diodes CR4 and
CRE are reverse-biased, diodes CRI and CR1D are conducting, and the 21.4 MHz IF

signal is gated off.

27. MAINTENANCE. Maintenance of the mudified receiver fs the same as for the
standard receiver with the following exceptions. Refer to Sectfon ¥ of the
standard RG-ES45A VHF/UHF recedver equipment manual in conjunction with the
performance tests, adjusiments, and troubleshooting presented hereunder.

28. MAudio Output Test - This test checks the audio outputs avallable at the
rear panel terminal block (TB1) and the front panel READPHORES Jack.

1. Cornect test equipment as shown in Figure 3 with oscilloscope connected

ta HEADPHONES jack {tip to channel 1 and ring to chanmel 2}, and signal
generator no. 1 connected directly to ANTENNA connector J1 on Receiver rear

panal.

2. Depress Receiver POWER PUSH/ON switch to on, then press AM, 10 KHz, and
AGC FAST pushbutton key-switches.

3. Adjust both dinner and outer HEADPHOKES [LSB/USB)} audio Tlevel gain
controls fully counter-clockwise.

8-13
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Figure 3. Audio CQutput Test

4. Press numeric pushbutton keys 2, 0, 4,. (decimal point), 0, 6, 0, 8
and 8, then press ENTER/EXCL FREQ pushbutton key-switch.

5. Adjust sional generator output to 204.061 MHz, -850 dSm with 1 kHz AM
modulation at JO percent.

6. Adjust inner HEADPHONES (US$B) audic Tevel gain control clockwise while
pbserving channel 1 oscilloscope trace.

7. (Observe that 1 kHz signal on chamnel 1 changes amplitude as outer
{USB) audio level gain control 15 rotated.

8. Adjust outer HEADPHOMES (LSB) audio leve] gain control while observing
channe] 2 oscilioscope trace.

B-i4
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9. Observe that 1 kNz signal on channe) 2 changes amplftude as outer
{LSB] audin level gain contrel {5 adjusted.

10, Adjust signal generater ogutput to G60.000 MHz, -60 dEm. with 1 kHz FM
modulztion and 3 kHz deviation.

11. On Receiver front panel, press FM pushbutton key-switch and numeric
pushbutton key-switches &, 0, {dec1ma1 nofnt), 8, O and 0, then press ENT/EXCL
FREQ pushbutton key-switch.

12, Observe that 1 kHz signal s displayed on both channels of
osciTlascope.

13. Remove moduTation from s=ignal generator.

4. Press CW 1 KHz pushbutton key-switch and obserye that 1 kHz s
displayed on bath channels of os¢illoscope.

15. Press CW 0O pushbuttom key-switch and observe that 1 kHz signal
disappears from beth channel:s of oscilloscope.

16. Press TUNING rate SLOW pushbutton key-switch, then adjust TUNING
control  knob  clockwise wuntil  frequency display on Receiver indicates
6000100 MHz.

17. Observe that 1 kHz signal again 15 displayed on both channgls of
psci i lascope.

18. Refer to Figure 3 and connect two signal gemeratars through power
combiner to ANTENNA commectar J1 on Receiver rear panel, then tune Receiver to
60.00000 MHz.

19. Adjust sfqnal gererator no. 1 te §0.0020C MHz at -60 dBm.
20. Adjust signal generator no. 2 to 59.99900 MHz at -50 dBm.
2l. Press AGC SLOW pushbutton key-switch, then L5B.

22. Observe that 1 kHz signal is displayed on Dboth channeis of
oscil loscope.

23. Press USB pushbutton key-switch and observe that 2 kHz signal 1s
displayed on oscilloscope.

24, Press I38 pushbutton key-switch and observe that 2 kHz signal is
displayed on channel 1 ant 1 kHz signal is displayed on channel 2.

25. Adjust USB (inmer) audic level gain cantrol and chserve that amplitude
of channel 1 changes but channel Z does not.

?6. Adjust LSB {owter} audio level gain control and observe that ampTitude
of channel 2 changes but chanrel 1 does not.

27. Disconnect oscilloscope and connect 2 signal generator to ANTENNA
connector J1 oR Regejver rear panel, then connect RMS voltmeter hetwean
terminals 1 and 3 of termipal block (TBl) through isclation transformer as shown

in Figure 3.
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Z8. Press OW 1 KHz, 10 XKH2 and AGC SLOW pushbutton key-switches.

29. Press numeric pushbutton key-switches 2, 5,. {decimal papint), 0, O and
%, then press ENT/EXCEL FREQ pushbutton key-switch.

- 30. Adjust signal generator output for 25.000 MMz, -97 dBm and medulation
u L ]

J1. 5Set RMS valtmeter for GO0 ohm dBm referance.

37. 0On Receijver rear panel, adiust AUDIO 1 control R3 fully counter-
cTockwise and observe that AMS voltmeter indicates less than -45 dBm.

33. On Receiver rear panel, adjust AUBIO 1 contro? R3 clockwise until RMS
valtmater fndicates +5 dHm.

34. Disconnect RMS voltmeter from betwsen terminals 1 and 3, of terminal
block {TBl), then reconnect betwsen terminals 4 and 6.

35. On Receiver rear panel, adjust AUDID 2 control R4 Tully counter-
clockwise and ohserve that BEMS voltmeter indicates less than -45 dBm.

36. On Receiver rear panel, adjust AUDIO 2 contro? R4 clockwise until RMS
voltmeter indicates +5 dBm.

37. (Hisconnect RMS voltmeter from betwsen terminals & and 6 and reconnect
to HEADPHOMES Jack tip withgut isolation transformer.

38, Adjust USB audie level [inmer) gain control to full clockwise Dﬂsitign
and abserve that BRMS voltmetsr indicates at least +2{ dBm, then reset gain
control fully counter-clockwise.

39. faconnect RMS voltmeter to HEAODPHOMES jack ring without the iscliation
transformer.

40. Adjust LSB audio level {outer) gain control to full clockwise position
and observe that RMS voltmeter indicates at least +20 dBm, then reset gain
control fully counter-clockwise.

KOTE

This concludes the audio output test,
disconnect all test egquipment  and
depress Receiver POWER PUSH/ON switch to
off. The AUDIC 1 control R3 and AUDID 2
contrel R4 may require re-adjustment
when unft is installed in system.

29. ESE Demgdulator {AGA9) Adjustments - The LSB demodulater must be extended
from the Receiver to perform these adjustment procedures.

1. Set Recefver frequency to 30,000 MHz, mode to LSB, AGC to FAST and IF
handwidth to 20 kHz.

?. Connect signal generator to ANTENNA connector J1 on Receiver rear
panal.

§-16




Courtesy of http://BlackRadios.terryo.org

EM{B}-5545A

3. Adjust signal generater for 29.0000 MHz at -50 dBm output Tevel.

4. Using oscilloscape, momitor pin 37 of plug Pl for 2.000 MHz TTL
waveform and pin 7 for 2.001 MHz at 200 mi{llivolts peak to peak.

5. Connect oscilloscope ta pin 26 of pleg Pl and adjust potentiometer
gEEHfur a 1.75 yvoit peak-to-peak sine wave, then verify that frequency 1s
Il

& Connect RMS voltmeter to LSB (ring) on HEADPHOMNES jack.
7. Set signal generator to 30.0 MHz at -50 dBm.
B Set Receijver frequency to 29.99900 MHz.

9. Adjust LSB {outer) HEADPHONES avdioc level gain contral for +10 dBm
reading on RM5 voltmeter with 800 obm reference.

10. Press dBm/REL pushbutton on RMS voltmeter and observe that meter
indicates 0.00 dB8 relative.

11. Slowly funa Receiver between 25.9%99980 and 299680 MHz while cbserving
RH: voltmeter Tndication.

12. Set Receiver fregquency where peak dindication occurs, than reset
dém/REL pushbutton to set peak for new refarence.

13. Slowly tune Receiver between 29%.99080 and 29.99660 MHz and assure
that dB teval {5 not more than 3 less down {fram peak in step 12) over the
tuned range.

NOTE

This corcludes the LS8  demodulatar
adjustments, disconnect all test
equfpment and install L3B dempdulatpr
card n Receivar.

30. USB Demodulator {ASA7) Adjustments - The USB Demodulator must be extended
from the Receiver to perform these zdjustment procedures.

1. Set Receiver freguency to 30.000 MHz, mode to USB, AGC to FAST, and IF
bandwidth to 20 kHz.

2. Connect signal generator to ANTENNA connector J1 on Receiver rear
panel.

3. Adjust signal generator for 30.0010 MHz at -50 dBm output level.

4. Using oscilloscope, monitor pin 37 of plug Pl for 2.000 MHz TTL
waveform and pin 9 for 1.99% MHz at 200 miilivolts peak-to-peak.

5. Connect oscilloscope to pin 22 and adjust potentiometer R26 for a 1.75
volt peak-tg-peak sine wave, then werify that frequency is 1 kHz.
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Connect RMS voltmeter to USE (tip) on HEADPHONES jack.

set signal generatar to 30.0 MHz zt -50 dBm.

=) b | [» 31
. . '

Set Recetver freguency to 30.00100 MHz.

3. Adjust USB (inner} HEADPHONES awdio Jevel gain contral for +10 dfm
reading en RMS voitmeter with 500 chm reference.

10.  Press dBm/REL pushbutton on RMS voltmeter and ohserve that meter indi-
cates 0.00 dB relative.

11.  Slowly tune Receiver between 30,00020 and 30.00340 MHz while observing
RMS voltmeter indfcation.

12, Set Receiver frequency where peak indication occurs, then reset
the dBm/REL pushbuttan to sat peak for new rafarence.

13, Slowly tune Receiver between 30.00070 and 30.00340 MHz and assure
that dB Tevel is not more tham 3 dB Tess (from paak in step 12} over tuned
range.

NOTE
This concTudes the 1USH  demodulator
adjustments, discennect all test egquip-

ment and install the USB demedulator in
the Recoiver.
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Troubleshooting (Cont. )

LTeM

SYMPTOM

POSSIBLE CAUSE

REMEDY

4. Audio video amplifier/COR
assembhly {A9),

5. Preselector controller (A7A7).

4. If step 3 does not clear fault, check

connections between audio viden control
inte-face (A941) and audio video
ampTifier (A9A2). If defective,
replace audio vides contrel interface
{#5A1}). If not defective, replace
audic video amplifier {A9AZ).

« If step 4 above does not clear fault,

check carnections to preselector con-
troller {A7A7) at receiver control
interface (A7AL). If defective, return
Receiver 1o manufacturer for receiver
control interface repair and/for
replacement. [f not defective replace
preselector controller {(A7A7).
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APPENDIX A

MAIN CHASSIS ASSEMBLY

Type Number: 400205-4

Interconnecting Wiring Diagram: Figure A-1
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Table A-1. Main Chassis Assembly, Type 400205-4
RepTacemant Parts List
FIG.& SABLE
rngEx EESFLL‘. gﬂglﬁgﬂgﬂg gE%ERIFTlDH FSCH E,EET i Qvy. EEDE
A-1 HMain Chassis Assembly 54805 | 400205-4 1
a1 . Power Supply Module 54805 | 400284 1
- .« Assembly
AlAl « « Power Rectifier Circuit 24805 | 400303 1
» « Card Assembly
AZ . Front Panel Assembly 54805 | 400211-2 1
AZ7] . + Keyboard Assembly 54805 | 300242 1
APAZ « « Keyboard Decoder Circuit | 54805 | 5738 1
« Card Assembiy
AZA2 . - Msplay Cireuit Card 54805 | 300186 1
« « Assembly
- Rear Panal Assembiy* 54805 | 400205-4 1
A3 - Tuner Assembiy 54805 1
AdAl . VWHF Tuner ModuTe Assembly | 54305 | 400323 1
A3A2 - - YHF {20-500 MHz) Press- SAED5 | 400305 1
« lector Mordule Assembly
A3A3 « « UHF Tuner Module Assembly | 54805 | 400227 1
AZAL -« UHF Preselector Module 54805 | 400306 X
« o+ o« Assembly
AJAE « RF Input Limiter 54805 § 200127 1
Ad . Second L3 Synthesizer 04805 | 400234 1
AdAl « - 640 MHz Oscillator 54805 | A00195 1
AdA2 -+ Divider Circuft Card 54805 | 200196 1
. = Assembly
A4A3 - « Phase-Locked-Laop Circuit | 54805 | 300197 1
o » « Assembly
A5 » First LD Synthesizer bAE0S | 400245 1
ASAL -« YEO "“A" Module Assembly 54805 | 5751-2 1
ADA? - » Controller Circuit Card 54805 | 300122
« o+ o« Assembly
ASA3 . . Haiphase Processor 54805 | 5753 1
- Circuit Card Assembiy
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Table A-1. Maip Chassis Assembly, Type 4002054
Replacement Parts List

FIG,.& o~ USABLE
:ﬂg?ﬂ EEEF.ia, EGQPEHE”E Eegcmprmu o E;Egi w0 qY. EEDE
ASAG . Programmable Divider 24305 | 7796 1

« « o fQircyit Card Assembly
RBAS « » YCO "B" Module Assembly 54805 | 5837-2 1
A& » IF Assembly 54805
ABAL . IF Control Interface S4B80S | 400287 1
« . Circuit Card Assembly
AbAZ . Yariable Gain Amplifier 54805 | 5741 1
- - Cireuilt Card Agsembly
ABA3 . 400 kHz IF Filter 23386 | G&742-26-1 i
« « Amplifier Assembly
A6Ad . B0 kHz IF Filter £33ga| GS742-17-1 1
« » Amplifier Assembly
ABAS . 20 kHz IF Filter 23386 | 55742-13-1 1
. « Amplifier Assembly
ABAG . 1t kHz IF Filter 23385 GHF4Z-I0-1 1
. . Amplifier Assembly
ABAY « 5B Demodulator Circuit R4ANs 1 5748 1
« . Card Assembly
ABASG . CW Demodulator Circuit 54805 5746 1
+ « Card Assembly
AEAS . « L58 Dempdulatar Circuit £4805) 5749 |
. Card Assembly
A7 - Receiver Control Assembly 54805
A7Al « « Receiver Control Inter- B4805| 400213 1
. «» face Clrcuit Card
. « Assembly
A7R2 . Microcomputer Circuit 233861 4100078 1
» + Card Assembly
ATAD « Not Used
A7R4 . Front Panel 170 Inter- 54805 300207 1

« » « Tace Circuit Card
- - Assembly
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Table A-1. Main Chassis Assembly, Type 400205-4
Replacement Parts List
FI1G.4 USABLE
T N TS i L | T Ll
ATAS . Display Driver Clrouit F4806} 5736 1
. . Card Assembly
A7RG . Address Decoder Circuit 23386 | 4100081 1
. Card Rssembly
ATAT . . Preselector Controlier 548051 300208 1
. . . Circuit Card Assembly
ATAR . . Converter Circuit Card 54805| 300118 1
. .« Assembly
AZA9 . » Not lsed
Ag . Reference Generator Module | 54805| 400251 1
. . Assembly
AEAL . . Reference Oscillator 54805| A9812-1 1
. . Module Assembly, 10 MHz
ABAZ . . Diyider Cireuit Card 54805y 300198 1
. Assembly
ABA3 . . 10 MHz Buffer Circuit F4805| 300199 1
. . Card Assembly
A9 . Pudio/¥ideo Assembly 54805
ASAL ., . fAudio Video Centrol £4805| 400256 1
. . . Interface Circuit
. . Card Assembly
A9AZ . . Audio Video Amplifier E4805| 5719 1
. . . Circuit Card Assembly
ASA3 _ . COR Circuit Card Assembly| 54805 400302 1
AlD . Hot Used
All . IF Bianker Circuit Card 233861 4100096-501 1
. . Assembly
ATl . 6.0 dB Pad, BRC, SoLI-} 9470001 1
. . Male to BNC Female TRON
. Screen, Fan Blower R4805| 300173 1
El . fint Used
£2-3 . Terminal, Ground 71279 153;2%%1-014 2
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Table A-1. Main Chassis Assembly, Type 400205-4
Replacement Parts List

FIG.& USABLE

T R Ity S EL -+ T |
FL1-34 . Filter, EMI, Feedthrqugh 00779 | 859619-1 k!
ET1-3 . Terminal, BNC 54805 | 35650-51 3
W1 . Cable Assembly, RF Coax 54805 | 200250-1 1
Wl-dJ . Cable Assembly, RF Coax c4805 | 300259 i
W2 . Cable Assembly, RF Coax 54805 | 300250-2 1
N3 . Cable Assembiy, RF Coax 54805 | 300251 1
W . Cable Assembly, RF Coax 54805 | 300252 1
W . Gable Assemhly, RF Coax 54805 | 300253-1 1
Wb . Cahte Assembly, RF Coax 54EQ5 | 300253-2 1
W7 . Cable Assembly, RF Coax 54805 | 300255-1 %
Wa . Cable Assembly, RF {oax E4R06 | 3002B5-2 I
W9 . Cable Assembly, RF Coax 54805 | 0(254-1 1
W10 . Cable Assembly, RF Coax 54805 | 300255-3 1
Wil . Cable Assembly, HF Coax 54p05 | 300254-2 1
Wlz2 . Cable Assembly, RF Coax 54805 | 300254-3 1
Wl3 . Canle &ssembly, RF Coax 548051 300256-1 1
Wig . Cable Assembly, RF Coax £4805 1 300256-2 1
Wls-17, . Mot Used
24, 25
Wis . Cabla Aszembly, RF Cpax 54805 | 300257 1
Wio . Cable Assemhly, RF Coax 94805 | 300258 )
e . Cable Assembly, Ribhon 54805 | 300228 1
Wzl . Cable Assembly, Ribbon 54805 | 300228 1
W22 . Cabhle &ssembly, Ribbon 54805 | 300230 1
We3 . Wiring Harness Assembly 54805 300262 1
Wa2e . Cable Assembly, Ribbon 548051 300260 1
W27 . Cable Assembly, Ribbon 54805 | 300221 1
W2a . Wiring Harpess Assembly 549805 | 300263 1
W29 ., Wiring Harness Assembly 54805 | 300264 1
w30 . Cable Assembly, Ribbon 54808 | 300261 1
W31 . Wiring Harness Assemily 548051 300285 1
W3z . Not Usad

ENOTE: Part of Main Chassis Assembly; subordinated for
A4 convenience of parts listing.
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APPENDTX B
400 kHz IF FILTER AMPLIFIER CIRCUIT CARD ASSEMBLY (A6A3}

Type Number: G5742-26-1 (400 kHz)

Schematic Oiagram: Figure B-Z

EM{B8}-5545A
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400 kHz IF Filter Amplifier Circuit Card Assembly (ABA3)

Component Location Diagram
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fable 8-1. 400 kHz IF Amplifier Assembly, Typa B5742-26-1 [AEA3)
o Replacement Parts List
la® | COMPONENT DESCRIPTION o | vER. - R
NG rESli. 1234587 PART MO. : £ODE
B-1 | ABA3 400 ¥Hz IF Filter Amplifier 54805 | GE742-26~1 1
« Assembly
Al . IF Filter Circuit Card 04805 § 5910-26-1 1
- . Ascembly
A2 . AM Datector Circult Card 24805 | 5911-1 1
« » Assembly
A3 « FM Limiter Circuit Card 54805 | 5912-2 1
« « Assembly
Ad « IF Filter Amplifier Circuit | 34805 | 7842-26-1 1
. . Card Assembly
Ci,6,8, + « Capacitor, Ceramic, Mono- | 72982 | 8121-050-651-~ 9
11,13, + » o+ 11thic, 0.2 uF, 20%, S0 104K
15, 16,
21,22,
co,24 . . Capacitor, Ceramic, Mono- | 72982 | B121-100-X7R0- | 3
25 . . lithie, 1000 pF, 10%, 102K
A L
2,17 . . Capacitor, Ceramic, Mong- | 72082 | 8101-10C0-X7R0- | 2
« - « tithic, 330 pF, 10%, 331K
. . 100¥
£a,10, . . Capacitor, Ceramic, Mono- | 72982 | 8121-100-X7RO 8
12,19, « « » 1ithic, Q.01 wF, 10%, 103K
3,18 . .o 100Y
£5,20 . - Capacitor, Ceramic, Mono- | 72982 | 8121-100-X7R0- | 2
. Yithie, 3300 pF, 10%, 332K
.« 100V
£7.14, . . Capacitor, Electrolytic, | 31433 | T36BB156MO20AS | 4
23,25 . . . 15 uf, 20%, 20V
CRI,2,B, | . . Diode 81349 | 1N4446 7
8,4,9,7
CR3 . « Not Used
CRY « + Dode, Dual 04713 | MS0&I00 1
8-2

e @ est mmk 4 R EE BB B BN BN B T we B Sl Sl aE S -
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EM(B)-5545A

Table B-1. 400 kHz IF Amplifier Assembly, Typa B5742-26-1 [ABA3)
Replacement Parts List (Cont.)

PR3 | er. COMPORENT GESCRIPTION — aTY gﬁ‘mE
MO DESIEG, L23a587 PART HNO. ’ CODE
Fi-14 . » Terminal, Fin Connector 71279 | 460-2946-02- 14

03-00

L1-3 . . Coil, Fixed, 18 uM 81349 | M575084-15 3

Pl + .« Connectar, 80 Pin 27526 | 65002-240 1

1) . Transistaor, PNP 81349 | 2y2307

R1,3,5, . Resistor, Fixed, Composi-| 81349 | RCROSE103S 14

16,138~ . . tion, 10 K, 5%, 1/8u

zZ0.22,

74.26,

28,21,

37,38,

R2,40,53| . . Resistor, Variable, 10K 19701 | 8014EMBLID3EL 3

Rd . Resistor, Fixed, Compesi-| 81345 | RCROSGHAZJS 1

. - tion, B5.8K, 5%, 1/8W
Ré . Resistor, Fixed, Film, 81349 | RNSHLEGZLF 1
. . 5.682K, 1%, 1/10M4

R7 . « Resistor, Fixed, Film, H1349| RNSSCIDZLF 1
. . - L.02¥, 1%, 1/10W

R2,13,45 . Resistor, Fixed, Composi-| 81349| RCRO56470J% 3
. « « tion, 47 ohms, 5%, }/8W

k10,47 . . Resistor, Fixed, Composi-| 81343| RCRO5GHB3.JS 2
. .« . tion, 68K, 5%, 1/84

R11,48 . . Resistor, Fixed, Composi-| 8134%] RCROSG153J5 2
. . » tion, 15K, 5%, 1/BH

r12,17, . . Resistor, Fixed, Composi-| 813497 RCROSG563J5 3

49 « + « tlon, 5%, 1/BH

R14 . . Rasistor, Fixed, Composi-| 81349| RCROBGZ22J5 1
. » . tign, 2.2K, 5%, 1/OW

R15 . . Resistor, Fixad, Composi-| B134S| RCROSG104J5 1
. « o tion, 100K, 5%, 1/8W

R21,25, . Resistor, Fized, Composi-| 81349 RCROGGATIJS 4

29,8 . . tion, 47, 5%, 1/8W
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Table 8-1. 400 kHz IF Amplifier Assembly, Type G5742-26-1 {ABA3)
Replacement Parts List {Cont.}

FIG.& " USABLE
ég?Ex Eﬁgfﬁ. EUQF%HEHE 2E§ERIPTIDH Peoi E;:f - qTY. EEDE
R21,27, . . Resistor, Fixed, Composi- | B1349 | RCRO5G1UZJS 3

3z . tion, 1K, 5%, 1/84
R30 . Resistor, Fixed, Composi-| 81349 | RCROSG152J5 1
. tian, 1.5K, 5%, 1/8M
R33,50 . Hesistor, Fixed, Composi-| 81349 | RCROSG33345 2
. tign, 33K, 5%, 1/8W
R34 . Resistor, Fixed, Film, A1349| RNS5CPE11F 1
. 2.81K, 1X, 1/108
R35 . Resistor, Fixed, Film, B1349| RNGECZIVOF 1
= . 237 ohms, 1%, 1/10W
R36 . « Resistor, Fixed, Film, #1349| RNSSC1961F 1
. . 1.96K, 1%, 1/10W
R38 . . Resistor, Fixed, Compasi-| B1345| RCROSGA744JS 1
. «» tion, 470K, 5%, 1/8
R4l Resistor, Fixed, Composi-| B1349| RCROSGI03JIS 1
. » tion, 30K, 5%, 1/84W
R42 ' Resistor, Fixed, Film, gl3a9| RM55C1021F 1
. - 1.02K, 1%, 1/104
R43 . Resistor, Fixed, Film, 21349| RN55C470LF 1
. . 8.7k, 1%, 1710W
R44 . Resistor, Fized, Composi-| 81348 RCRO5G560JS 1
. tion, 5.6K, 5%, 1/8W
R4& . Resistor, Fixed, Composi-| 81349| RCROSGZZIJS |
. tion, 22K, 5%, l/0W
R51 . . Resistor, Fixed, Composi-| B1349] RCRO5B123J35 1
. . tfon, 12K, 5%, 1/04
R52 . Resistar, Fixed, Composi-| B1349] RCROSG392J5 1
. » tion, 3.9%, 5%, 1/8H
i . Integrated Circuit, 54805| 4600024-1 1
. « Discriminator
Uz.a . Integrated Circuit, Quad | 23386 LF347 2
. » Operational Amplifier
U3, 4 . « Integrated Circuit, 17856 0G-200CJ Z
. « - Dual MOSFET Switch
B-4
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Table B-1. 400 kHz [F Amplifier Assembly, Type 65742-26-1 {A6A3)
Replacement Parts List {Cont.}

ot | Rer. COMPONENT DESCRIPTION e | PR R
no. DESIG, 1234367 PART ND. G COOE
U5 . « Integrated Circuit, 02735 | CO40490LB 1

. Hex Inverter

Us . . Integrated Circuit, Quad | 01295) TLO7ACP 1
- - « Upprational Amplifier

u7 . - Integrated Circuit, 27014 1 LM317H 1

. « Adjustable Regulater

Xul . - Not Used

Xu2-4.6 .« Socket, Integrated 6776 ICL-143-56-T [
. - . Circuit, 14 Pin>

xS . « Socket, Integrated 06776 | ICL-163-36-T 1
-« « « Cireuit, 16 Pin*

xu? - - Transipad* 13103 7717-2204P

Wl . Cable Assembly 24805 1

*NOTE: These components are not shown an 11lustration.
B-5/(B-5 hlank)
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APPENDIX C
USB DEMODULATOR CIRCUIT CARD ASSEMBLY (ASAT)

Type Number: 5748
Schematic Diagram: Figure C-2 [7732)

EM(B)-5545A
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Figure C-1. USB Demodulator (AG6A7) Component Location
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EM(B)-55454

Table €-1. USB Demodulator Circuit Caprd Assembly (AGA7), Type 5748,
Replacement Papts List

FIG. & . USABLE
;E?EH EEEEGJ EﬂngHEHE EE?ERIPTIHH FSCM gigf a. qTY. EEDE
C-1 |AGA7 US8 Demodulator Circuit 54805 | 5748 1
Card Assembly

c1-8, . Capacitor, Ceramic, Mong- 70942 | 8121-050-651~ |11

10-12 .« lithic 0.1 MF, 20%, 50V 104M

£o « Capagitor, Electrolytic, 31423 | T368AL0SMOS0A9 | 1

+ « Tantalum, 1 uf, 20%, S0V
€13 . Capacitor, Mica, Dipped, B1349 | CMOGFDEB1J0O3 1

. . 680 pF, 5%, 500V
Cl4-15 . Capacitor, Electrolytic, 31433 | TIGBB1G6MO20AS | 3

18 .« Tantalum, 15 uF, 20%, 20V

clé + Capacitor, Ceramic, Mono- 72982 | 8121-050-651~ 1
« « lithie, 0.47 JF, 20%, 20V 474M

€17 . Capacitor, Hica, Dipped, 81349 | CMOSFOA770J03 1
+ « 47 pF, 5%, 500V

FL1 « Filter, USB, Equalized 548056 | 95810 1

L1-4 . Coil, Fixed, 220 uH, 10% 81349 | MS75085-11 4

Pl . Connector, 80 Pin 22526 | 65002-240 1

Ql-2 . Transistor, NPN 80131 | 2N5172 2

03 . Transfstor, NPN 80131 | 2N2369 1

Rl . Resistor, Fixed, Composi- | 81349 | RCROTGIOLIS 1
. « tion, 100 ohms, 5%, 1/44

R2,6 . Resistor, Fixed, Composi- | 81349 | RCADTG1OAIS 3

14 . « tion, 10K, 5%, 1/4W

R3,10 « Resistor, Fixed, Composi- B1349 | RCRO7GAZJS 2
« » tion, 3.3K, 5%, 1/4W

R4,8, . Resistor, Fixed, Composi- | 81349 | RCROVG102JS a

17-15 . . tion, 1K, B%, 1/4W

22-213,

25

f5,29 . Resistor, Fixed, Composi= 81344 | RCRO7G331J5 2

. . tion, 330 obms, 5%, 1/4W
R7,12, , Resistor, Fixed, Composi- | 81348 | RCRO7GZZ14S 3
24 . » tion, 220 ohms, 5%, 1/4W -
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EM{B) ~5545A
Table C-1. USB Demodulator Circuit Card Assembly (AGA7), Type 5748
| Replacement Parts List [Cont.)
FIG.4 USABLE
b et I P O Y |
RY » Resistor, Fixed, Composi- 81349 | RCRO7G153J3 1
« . tiom, 15K, 5%, 1/4y

R1l « Resistor, Fixed, Composi- 81349 | RCRO7G6B1J5 1
« . tion, 680 ohms, 5K, 1/4W

R13,27 « Resistor, Fixed, Composi- 81349 | RCRO7G15245 1
« - tion, 1.5K, 5%, L1744

R1S . Resistor, Fixed, Composi- 81349 | RCRO7GS5624J5 1
« o« tion, 5.6K, 5%, L/44

R16 « Resistor, Fixed, Composi- A1349 | RCRO7PGATZIS 1
« » tion, 4.7K, 5%, 144

R20-21 . Resistor, Fixed, Composi- 1349 | RCRO7G223J5 1
« « tion, 22K, 5%, 1/dW

R26 « Resistor, Yariable, 18701 | BOL4EMULLOZE 1
.« 1K, 20%, 1/2W

R28 . Resistor, Fixed, Compasi- 81349 | RCROTGL23J5 1
« o tion, 12K, 5%, 1/4W

R30-31 . Resistor, Fired, Compasi- 81349 | RCRO7GADEJS 1
.« tion, 3.9K, 5%, 1/4W

R32-35, . Resistor, Fixed, Compasi- | 81349 ) RCRO7G473J% 6

37-38 .« tion, 47%, 5%, 1/d44

R36 . Resistor, Fixed, Composi- 81349 | RCRO7G183J% 1
« « tion, 18K, 5%, 1/44

R39 . Resistor, Fixed, Composi= 81343 | RCROTGHAMIS 1
. « tion, 68 ohms, 5%, 1/0W

ul . Integrated Circutt, Bal- 04713 | MC15966 1
. . anced Modulator/Demodu-
« + latar

u2 . Integrated Circuit, Dual 01295 ] TLO72CP 1
. « Operational Amplifier

Xul . Socket, 10 Pin, Round* 91506 | 805-9-2G10 1

Xue . Socket, 8 Pin, DIP* (06776 | ICL-0B3-56-T 1

*NOTE: This component {s not shown on 17lustration.

C-3/(C-4 blank)
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Table 0-1. LSB Demodulator Circuit Gard Assembly (AGA9), Type 5749
Replacement Parts List

Courtesy of http://BlackRadios.terryo.org

FIG, & £
b (EF. | SoMPONENT pescarpIon on [ M6 - §§‘:‘:L
D-1 |[AGAD LSE Demodulater Clreuit 54805 | 5749
v Card Assembly
CL-8, . Lapacitor, Ceramic, Mono- | 72082 [ 8121-060-651-10pM
10-12 « lithie, 0.1 MF, 20%, 50V
c9 - Capacitor, Electrolytic, 31433 | T36RAALOSMOSOAS
. Tantalum, 1 4F, 20%, S0V
c13 - Capacitor, Mica, Dipped, 81349 | CMOBFO6B1203
. . BBD pF, 5%, 500V
Cl4-15, Capacitor, Electrolytie, 31433 | T3IEBB15EMDZ0AS
18 . Tantalum, 1§ aF, 20%, 20V
Clé . Gapacttor, Ceramic, Disc, 72982 | 8121-050-651 -47M
. 0,47 pF, 20%, 50V
£1? . Capacitor, Mica, Dipped, 81349 | CMOSFDA70J03
. 47 pF, 5%, 500V
FL1 Filter, LS8, Equalized 54805 | 9811
L1-4 Cail, Fixed, 220 ui, 10% B1349 | MS75085-11
Pl » Connector, 80 Pin 22526 | 65002240
01-2 Trans{stor, NPN 80131 | 2n5179
03 Transistor, NPN H0131 | 2H2369
Rl Resistor, Fixed, Composi- A1349 | RCRD7G101JS8
« tion, 100 ohms, 5%, 1/4W
R2,6, Resistar, Fixed, Compasi- 81349 | RCRO7GLO1JS
14 -+ tlon, 10K, 5%, 1/44
R3,10 « Resistor, Fixed, Composi- 61348 | RCROVGLO3JS
. tion, 3.3K, 5%, 1/4W
R4,8, Resistor, Fixed, Composi~ | 8134% | RCRO7GRD2JS
17-19, . tlon, 1K, 5%, 1/4M
22~23,
25
R5,29 Resistor, Fixed, Composi- 81349 | RCROTELOZJS
., tion, 330 ohms, 5%, 1/
R7,12, . Resistor, Fixed, Composi- 81349 | RCRO7G2214J5
24 . tion, 220 ohms, 5%, 1/4W
RO Resistor, Filxed, Composi- 81349 | ACRO7G22105

tion, 155, 5%, 1/4K

0-2
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EM(B)-5545A
Table 0-1. LSB Demodulator Circuit Card Assembly (A6R9), Type 5749
| Hep1acgment Parts List (Cont,
FlG. & USABLE
o e | ETNTET o (Mg, || S
R + Resistor, Fixed, Composi- | 81349 [ RCRO7GIG3S
. « tion, 680 obms, §X, 1744
g13,27 - Resistor, Fixed, Composi- | 81349 | RCRO7GSELIS
. . tion, 1.BK, 5%, 1/4W
R15 » Resistar, Fixed, Composi- B1349 | RCROTGH62,)S
« « tlon 5.6K, 5%, 144
R1G - Resistor, Fixed, Composi- | 81349 | RCRO7GAT2JS
« o tion, 4.7K, 5%, 1/4W
R20-21 . Resistor, Fixed, Composi- 81342 | RCROTG223.08
» « Tion, 22K, 5%, l/4w
R26 . Resistor, Yariable, 19701 | BOL4EMULI02EL
« o« 1K, 20%, 1/2W
REB . Resistor, Fixed, Compasi- 81349 | RCRO7GI23JS
.« tion, 12K, 5%, 1/4W
R30-31 . Resistor, Fixed, Composi~ 81349 | RCRO7G392,5
« o« Bfon, 3.9K, 5%, 1/4W
R32-35, . Resistar, Fixed Composi=- 81349 { RCRO7G47348
37-38 . » tion, 47K, 5%, 1/4u
R36 . Resistor, Fixed, Composi- 81349 { RCRO7G183.15
- . tion, 18K, 5%, 1/4u
R39 . Resistor, Fixed, Composi- | 81349 | RCRO7G680JS
. « tion, 68 ohms, 5%, 1/4W
ul . Integrated Circutt, Bal- 04713 | MC15966
. anced Modulator/Demgdu-
. - lator
2 + Integrated Circuft, Oual 01295 | TLOT2CP
« « Operational Amplifier
xu + Socket, 10 Pipn, Round* 91506 | 8059-2610
xuz « Socket, 8 Pin, DIP* 06776 | ICL~0B3-56-T
*NOTE: This component 15 not shown on 117ustration.

D-3/(D-4 blank)
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APPENDIX E
IF BLANKER CIRCUIT CARD ASSEMBLY [Al1)

Type Number: 41000956-501
Schematic Diagram: Figure E-2 {3200017)
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Figure E-1.

IF Blanker Circuit Card Assembly (All) Component Location Diagrams
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EM{3)-BE454
Tahte E-1. IF Blanker Circuit Card Assembly (All)}
Replacement Parts List
Fdlis USABLE
b e L T
E-1 | All IF 8lanker Circuit Card et | 4100096-51U1 1
. Assemkly
c1,2, . Capacitor, Fixed, Ceramic, | 23386 | 217/95-104 14
4-8, - o« 180, 0.1 HF, 20%, 50V
10,11,
13,14,
21,22,
23
c3 - Capacitor, Fixed, Mica, 23386 | 22373-102 1
. . 1000 pF, 2%, 500V
09,12, . Capacitor, Fixed, Tantalum, | 23386 | 25062-156 3
15 . . Z5U, -0047 wF, 20%, 50V 25062-158
£la,17 . Capacitor, Fixed, Ceramic, | 23386) 21789-472 2
. 25U, .0047 nF, 20%, S0y 23366 | 21782-472 2
£18,20 . Capacitor, Fixed, Ceramic, | 23386| 21361-102 2
. . NPO, .00% pF, 5%
ci9 . Capacitor, Fixed, Mica, 23386 | 22372-151 1
. . 150 pF, 2%, 500¥
¢R1-2, . Diode, 1W91E 23386 | 35514 6
E-9
CRI-S5, . Diode, 1NB767 23386 | 26021 L
10
Jl-3 . Connactor, SMB PCB Jack 233861 60044
J4 . Connector, Reader, Right 73386)| 61228 1
. - Angle 10 Cont.
L1-3 . Cail, Fized, RF 18 pH, 23386 | 430a2-180 3
.« 0%, M575084-15
La-5 . Col}, Fixed, RF .47 uH, 233861 43062-R47 2
. . 10%, MS75083-9
Rl . Resistor, Fixed, Film, 23385 | 12181222 1
. . 2J2K, 2X 1/74W
R2-3 . Rasistor, Fixed, Film, 23386| 12161-222 Z
. . 2.2k, 2%, L/ANW

E-2
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EM{B}-5545A
Table E-1. IF Blanker Circuit Card Assemhly [All)
Replacement Parts List {Cont.)
FIG.& USABLE
thie) EF. . | COMPONENT DESCRIPTION ron | MR ar.|on
] . Resistor, Fixed, Fiim, 243586 | 121lal-102 1
.« MK, 2%, 1/4H

RS,H, . Resistor, Fixed, Film, 23386 | 12161-102 7

4,12, . 1K, 2%, 178K

16,22,

23

R& . Resistor, Fixed, Film, #3386 | 12161-104 1
o IM, 2%, 154

RF . Resistor, Fixed, Film, 23386 | 12161-332 1
- . 3.3K, 2%, 1/4MW

R10,17 . Resistor, Fixed, Film, 23386 | 12161-103 2
. .« LOK, 2%, l/4¢

R11 . Resistar, Fized, Film, 233861 17161-473 1
. « 47 ohm, 2%, 1/9K

R13,14, . Resistor, Fixed, Film, 23386 | 12161470 3

g . .« &7 ohm, 2%, 1784

R15 - Resitor, Fixed, Film, 23386 | 121561 -562 1

. 5.BK, 2%, 1/4u

R18 . Rasistor, Fixed, Film, 23386 | 12161-68] 1
« o 33, 2%, 1/4H

Rlo . Resistor, Fixed, Film, 23386 | 12161-333 1
. « 1BK, 2%, 1/44

R20 . Resistor, Fixed, Film, 23386 | 12161-133 1
. - 18K, 2%, 1/46

rzl . Resistor, ¥Yariable, PCB, 73386 | 16110-104 1
« .« Cermet Lin Mulit-turn
. . 100K, 10%, 1/2W

51 . Switch Toqqle FCA DPDT 23386 | 50025

14 . Switeh, Toggle, PCB, DPOT 23386 | S0024
« + 3 POS

TP1-2 . Test Ppint 23386 | 70125 2

ul . Integrated Circuit, LM306, | 23386 | 365023 1
.+ . VYoltage Comparator

E-3
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Table E-1. IF Blanker £ircuit Card Assemhly {ALl)

Replacement Parts List {Cont.)

e B 8 COMPONENT DESCRIPTION son | PR, qr. EE“ELE
noo | DESEG. [ 1234587 PART HO. CODE
2 T Integrated Circuit. 74L8123 {23386 | 36BB5-123 i
. Dual Retrig. Mono Multi-
. Yibrataor
u3 . Integrited Circuit, TLO71, |23386 | 36985 1
. . OP-ANP
b4 . Integrated Cricuit, LH0O2, | 23386 | 36663 1

. Buffer Amp.

E-4




FHIB)-5545A
R .
| Courtesy of http://BlackRadios.terryo.org
+5V + 5V
c23
fe 0.l RII
cz2 +5Y VWA £ ﬁﬁ
0.! : 3 +15V
. +15V
C4
c6
0.1 0.1
e :?E RI13
RIO Gl TP1 TP2
BLANKING 13 10K 2 | TLoTIP Rl2 1 LHO0OZ,,
TRIGGER U2 6 3 8
INPUT 7418123 RI7 IOK 3|U3 A u4
8 4 C5 cel
RIS 0.1 5 0.l
BLANKING
OPEN . 2K Rl | TRIGGER = +5V Rl4
CLOSED : 750 <75 TERM c3 47
'E;I[,r 1000 pf R?D
UD E
.- —15v
RIS —15V
5,6K
LI
gloM BHE +5V
! BLANKING
= p: ca SELECT e st
| Lc7 cs | M - s S0 e
| 0. I, 0.l ) [Fe 1 (VAR | o |
| Og Rel 2 lcw I 00047
[
| X | b—1 |
| 15aH | 5 I
I
5,6 —15y 5 2 I c %?EE‘: i
—15V | 0,00 |
15V | Je i c20
| Lciwo 7 ) > 1 oa0 | i3
001 =I5 ol L] EhL gt | il 1o
| T TS, T IFINPUT | - 1 Eais
| 10 4 |[1-20 CR6 L CR7 ! | 214 MHz
| {7 v psee] lused hised | VYinsisAinoie RIO I IF OUTPUT
' L3 ' ' CRB_—-CRS INS767 I
| IBuH | INSIE M INS16 i
1.2 +15V : ]I
+i5V| ol ; NOTES:; I '
==k e UNLESS OTHERWISE SPECIFIED: | I
2 e . I.}ALL RESISTOR VALUES ARE IN L _
| OHMS ANDARE I/4WATT 2%  bemmme e e e e e -—
| 2) ALL CAPACITANCE VALUES ARE
INpuf,
aM
8
Figure E-2. 1F Blanker Circuit

Card Assembly (All)
Schematic Diagram

E-5/(E-6)



	RE 5545A 01 General Information
	RE 5545A 02 Installation
	RE 5545A 03 Operation
	RE 5545A 04 Theory of Operation
	RE 5545A 05 Maintenance Instructions
	RE 5545A 07 Engineering Drawings
	07 Engineering Drawings p7-001
	07 Engineering Drawings p7-002
	07 Engineering Drawings p7-003
	07 Engineering Drawings p7-005
	07 Engineering Drawings p7-007
	07 Engineering Drawings p7-009
	07 Engineering Drawings p7-011
	07 Engineering Drawings p7-013
	07 Engineering Drawings p7-015
	07 Engineering Drawings p7-017
	07 Engineering Drawings p7-019
	07 Engineering Drawings p7-021
	07 Engineering Drawings p7-023
	07 Engineering Drawings p7-025
	07 Engineering Drawings p7-027
	07 Engineering Drawings p7-029
	07 Engineering Drawings p7-031
	07 Engineering Drawings p7-033
	07 Engineering Drawings p7-035
	07 Engineering Drawings p7-037
	07 Engineering Drawings p7-039
	07 Engineering Drawings p7-041
	07 Engineering Drawings p7-043
	07 Engineering Drawings p7-045
	07 Engineering Drawings p7-047
	07 Engineering Drawings p7-049
	07 Engineering Drawings p7-051
	07 Engineering Drawings p7-053
	07 Engineering Drawings p7-055
	07 Engineering Drawings p7-057
	07 Engineering Drawings p7-059
	07 Engineering Drawings p7-061
	07 Engineering Drawings p7-063
	07 Engineering Drawings p7-065
	07 Engineering Drawings p7-067
	07 Engineering Drawings p7-069
	07 Engineering Drawings p7-071
	07 Engineering Drawings p7-073
	07 Engineering Drawings p7-075
	07 Engineering Drawings p7-077
	07 Engineering Drawings p7-079
	07 Engineering Drawings p7-081
	07 Engineering Drawings p7-083
	07 Engineering Drawings p7-085
	07 Engineering Drawings p7-087
	07 Engineering Drawings p7-089
	07 Engineering Drawings p7-091
	07 Engineering Drawings p7-093
	07 Engineering Drawings p7-095
	07 Engineering Drawings p7-097
	07 Engineering Drawings p7-099
	07 Engineering Drawings p7-101
	07 Engineering Drawings p7-103
	07 Engineering Drawings p7-105
	07 Engineering Drawings p7-107

	RE 5545A 08 Difference Data Sheet
	RE 5545A 08 Difference Data Sheet_Page_01
	RE 5545A 08 Difference Data Sheet_Page_02
	RE 5545A 08 Difference Data Sheet_Page_03
	RE 5545A 08 Difference Data Sheet_Page_04
	RE 5545A 08 Difference Data Sheet_Page_05
	RE 5545A 08 Difference Data Sheet_Page_06
	RE 5545A 08 Difference Data Sheet_Page_07
	RE 5545A 08 Difference Data Sheet_Page_08
	RE 5545A 08 Difference Data Sheet_Page_09
	RE 5545A 08 Difference Data Sheet_Page_10
	RE 5545A 08 Difference Data Sheet_Page_11
	RE 5545A 08 Difference Data Sheet_Page_12
	RE 5545A 08 Difference Data Sheet_Page_13
	RE 5545A 08 Difference Data Sheet_Page_14
	RE 5545A 08 Difference Data Sheet_Page_15
	RE 5545A 08 Difference Data Sheet_Page_16
	RE 5545A 08 Difference Data Sheet_Page_17
	RE 5545A 08 Difference Data Sheet_Page_18
	RE 5545A 08 Difference Data Sheet_Page_19
	RE 5545A 08 Difference Data Sheet_Page_20
	RE 5545A 08 Difference Data Sheet_Page_21
	RE 5545A 08 Difference Data Sheet_Page_22
	RE 5545A 08 Difference Data Sheet_Page_23
	RE 5545A 08 Difference Data Sheet_Page_24
	RE 5545A 08 Difference Data Sheet_Page_25
	RE 5545A 08 Difference Data Sheet_Page_26
	RE 5545A 08 Difference Data Sheet_Page_31
	RE 5545A 08 Difference Data Sheet_Page_32
	RE 5545A 08 Difference Data Sheet_Page_33
	RE 5545A 08 Difference Data Sheet_Page_34
	RE 5545A 08 Difference Data Sheet_Page_35
	RE 5545A 08 Difference Data Sheet_Page_36
	RE 5545A 08 Difference Data Sheet_Page_37
	RE 5545A 08 Difference Data Sheet_Page_40
	RE 5545A 08 Difference Data Sheet_Page_41
	RE 5545A 08 Difference Data Sheet_Page_42
	RE 5545A 08 Difference Data Sheet_Page_43
	RE 5545A 08 Difference Data Sheet_Page_44
	RE 5545A 08 Difference Data Sheet_Page_47
	RE 5545A 08 Difference Data Sheet_Page_48
	RE 5545A 08 Difference Data Sheet_Page_49
	RE 5545A 08 Difference Data Sheet_Page_50
	RE 5545A 08 Difference Data Sheet_Page_51
	RE 5545A 08 Difference Data Sheet_Page_54
	RE 5545A 08 Difference Data Sheet_Page_55
	RE 5545A 08 Difference Data Sheet_Page_56
	RE 5545A 08 Difference Data Sheet_Page_57
	RE 5545A 08 Difference Data Sheet_Page_58
	RE 5545A 08 Difference Data Sheet_Page_59
	RE 5545A 08 Difference Data Sheet_Page_62




