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WARNING:

HIGH VOLTAGE EQUIPMENT

THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF
EXTREMELY HIGH VOLTAGE POTENTIALS, CAPABLE OF CAUSING SERIOUS
BODILY INJURY OR DEATH. WHEN PERFORMING ANY OF THE PROCEDURES
CONTAINED IN THIS MANUAL, HEED ALL APPLICABLE SAFETY PRECAUTIONS.

RESCUE OF SHOCK VICTIMS

. DO NOT ATTEMPT TO PULL OR GRAB THE VICTIM
. IF POSSIBLE, TURN OFF THE ELECTRICAL POWER.

3. IF YOU CANNOT TURN OFF ELECTRICAL POWER, PUSH, PULL OR LIFT
THE VICTIM TO SAFETY USING A WOODEN POLE, A ROPE OR SOME
OTHER DRY INSULATING MATERIAL.

FIRST AID

. AS SOON AS VICTIM IS FREE OF CONTACT WITH SOURCE OF

ELECTRICAL SHOCK, MOVE VICTIM A SHORT DISTANCE AWAY FROM
SHOCK HAZARD.

. SEND FOR DOCTOR AND/OR AMBULANCE.
. KEEP VICTIM WARM, QUIET AND FLAT ON HIS/HER BACK.

. |F BREATHING HAS STOPPED , ADMINISTER ARTIFICIAL
RESUSCITATION. STOP ALL SERIOUS BLEEDING.




[CAUTION] o~
i)

INTEGRATED CIRCUITS AND SOLID STATE DEVICES SUCH o
AS MOS FET'S, ESPECIALLY CMOS TYPES, ARE SUS-

CEPTIBLE TO DAMAGE BY ELECTROSTATIC DISCHARGES

RECEIVED FROM IMPROPER HANDLING, THE USE OF

UNGROUNDED TOOLS, AND IMPROPER STORAGE AND

PACKAGING. ANY MAINTENANCE TO THIS UNIT MUST

BE PERFORMED WITH THE FOLLOWING PRECAUTIONS:

1. BEFORE USING IN A CIRCUIT, KEEP ALL LEADS
SHORTED TOGETHER EITHER BY THE USE OF
VENDOR-SUPPLIED SHORTING SPRINGS OR BY
INSERTING LEADS INTO A CONDUCTIVE MATERIAL.

2. WHEN REMOVING DEVICES FROM THEIR CONTAINERS,
GROUND THE HAND BEING USED WITH A CONDUC-
TIVE WRISTBAND.

3. TIPS OF SOLDERING IRONS AND/OR ANY TOOLS
USED MUST BE GROUNDED.

4. DEVICES MUST NEVER BE INSERTED INTO NOR
REMOVED FROM CIRCUITS WITH POWER ON.

5. PC BOARD, WHEN TAKEN OUT OF THE SET, MUST

BE LAID ON A GROUNDED CONDUCTIVE MAT OR . ’
STORED IN A CONDUCTIVE STORAGE BAG. ~

Remove any built-in power source, such
as a battery, before laying PC Boards
on conductive mat or storing in con-
ductive bag.

&. PC BOARDS, IF BEING SHIPPED TO THE FACTORY
FOR REPAIR, MUST BE PACKAGED IN A CONDUC-
TIVE BAG AND PLACED IN A WELL-CUSHIONED
SHIPPING BOX.

THE USE OF SIGNAL GENERATORS FOR MAINTENANCE AND
OTHER ACTIVITIES CAN BE A SOURCE OF ELECTRO-
MAGNETIC INTERFERENCE TO COMMUNICATION
RECEIVERS, WHICH CAN CAUSE DISRUPTION AND
INTERFERENCE TO COMMUNICATION SERVICE OUT TO A
DISTANCE OF SEVERAL MILES.

USERS OF THIS EQUIPMENT SHOULD SCRUTINIZE ANY
OPERATION WHICH RESULTS IN RADIATION OF A SIGNAL

(DIRECTLY OR INDIRECTLY) AND SHOULD TAKE

NECESSARY PRECAUTIONS TO AVOID POTENTIAL ,
COMMUNICATION INTERFERENCE PROBLEMS. "1[
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PREFACE

SCOPE

This manual contains maintenance instructions for the FM/AM-1200S and
FM/AM-1200A Communications Service Monitors. The information in this
manual will enable the technician to: ’

1. Service, test, repair or replace any major assembly d}
module within the test set.

2. Maintain the operating condition of the set to expected per-
formance standards.

3. Understand the principles of operation as they relate to the
overall operation of the set as well as to individual circuits.

APPLICABILITY

A1l information contained in this manual applies to both the
FM/AM-1200S and FM/AM-1200A models, except where otherwise noted. For
reasons of brevity, whenever text information is applicable to both
models, the units are referenced as "FM/AM-1200S/A" (instead of
FM/AM-1200S and FM/AM-1200A separately).

ORGANIZATION

The contents of this manual are divided into seven major sections:

SECTION 1 - INTRODUCTION

Provides a brief description of the electrical and mechanical con-
figuration of the FM/AM-1200S/A, intended to familiarize the tech-
nician with the overall structure of the set.

SECTION 2 - THEORY OF OPERATION

Describes the FM/AM-1200S/A circuit theory on three levels of
complexity, a simplified overview, a functional theory of interactive
modules, and a detailed theory of each module. Appropriate block
diagrams accompany each discussion.

SECTION 3 - PERFORMANCE EVALUATION

Contains "covers on" functional checkout brocedufes for evaluating the
performance of the FM/AM-1200S/A in each of its modes of operation and
major functions.

SECTION 4 - CALIBRATION

Contains step-by-step calibration procedures for use at normal calibra-
tion intervals or after making repairs or replacements.



SECTION 5 - PREVENTIVE MAINTENANCE

Contains routine instructions for cleaning and inspection of the
FM/AM-1200S/A.

SECTION 6_- PC BOARD ASSEMBLIES/CIRCUIT SCHEMATICS

Contains component layout drawings for all mechanical assemblies, PC
Board assemblies, interconnect diagrams, circuit schematics, waveforms
and charts reflecting voltage levels keyed to test points.

SECTION 7 - ILLUSTRATED PARTS CATALOG

Contains information for identification, requisition and issuance of
replacement parts for the FM/AM-1200S and FM/AM-1200A Communications
Service monitor.

APPENDICES

Contains useful supplementary maintenance and operational data.

ii
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SECTION 1 - INTRODUCTION

1-1 GENERAL

This section provides a brief description of the internal electrical
and mechanical configurations of the FM/AM-1200S/A, and will
familiarize the technician with the overall structure of the set.
FM/AM-1200S/A specifications are in Appendix A.

1-2 DIFFERENCES BETWEEN MODELS

The FM/AM-1200S is identical to the FM/AM-1200A with the following
exceptions:

1. The FM/AM-1200S contains a Spectrum Analyzer consisting of
the Analyzer RF, Analyzer IF and Analyzer Log Amplifier
Modules.

2. The Scope Control PC Board in the FM/AM-1200S is different
from the one installed in the FM/AM-1200A.

3. The graticule overlay on the FM/AM-1200S is marked with a
dBm scale, while the overlay on the FM/AM-1200A is not.

1-3 ELECTRICAL DESCRIPTION

The FM/AM-1200S/A is a processor controlled, digitally synthesized
FM/AM/SSB receiver and generator, with an integral oscilloscope/
spectrum analyzer. The receiver is a triple conversion superheterodyne
receiver capable of receiving signals from 250 kHz to 999.9999 MHz.
The signal generator is capable of producing modulated or unmodulated
RF signals from 250 kHz to 999.9999 MHz. A function generator will
produce six functions with ranges from 10 Hz up to 10 kHz and one
function up to 30 kHz. A duplex generator can produce a signal up to
+49.99 MHz from the received frequency. The oscilloscope and spectrum
analyzer on the FM/AM-1200S utilize a common CRT. Bandwidth of the
oscilloscope is DC to 1 MHz and the dynamic range of the spectrum ana-
lyzer on the FM/AM-1200S is from -30 dBm to -100 dBm.

1-3-1 FUNCTIONAL CONSTRUCTION
Individual modules which make up each function are listed below.

1. Power Supply

Line Supply Assembly
Inverter Assembly
Battery Charger PC Board

2. Reference Frequencies

Frequency Standard PC Board
Standard or Optional TCXO or Optional Oven Oscillator
Digital Module



Processor PC Board
Interface I1/0 PC Board
DVM I/0 PC Board
Display PC Board
Keyboard

4. Frequéncx Synthesizer

High Loop Assembly

Dual VCO Assembly

1120 MHz Low Pass Filter
High/Low Pass Filter

Low Loop Assembly

5. Receive/Generate

Qutput Amplifier Assembly

IF Module Assembly

Frequency Synthesizer Function
10.7 MHz Gen/Rec Assembly
Receive Audio PC Board

Generate Audio PC Board

Duplex Generator Assembly
Function Generator

Front Panel Monitoring Displays

6. Oscilloscope/Spectrum Analyzer

CRT Assembly

Scope Control PC Board

Scope Power Supply PC Board

Analyzer RF Assembly (FM/AM-1200S only)

Analyzer IF Assembly (FM/AM-1200S only)

Analyzer Log Amplifier Assembly (FM/AM-1200S only)

1-4  MECHANICAL DESCRIPTION

Figure 1-1 is an "exploded" composite view of the FM/AM-1200S/A, iden-
tifying and locating its major assemblies. Front and rear panel
controls, connectors and indicators are identified in Figure 1-2.

This illustration foldout is to provide ready identification of
references when performing testing or calibration of the
FM/AM-1200S/A.
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RF Level Attenuator Vernier 29.

Control 30.
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05 Gen. Amp only) 33.
REF CAL Adjustment 34.
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EXT MOD/SINAD Connector
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Keyboard 38.
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PWR/OFF /BATT Switch 42
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SECTION 2 - THEORY OF OPERATION

7~ 2-1 GENERAL

This section contains three levels of Theory of Operation and is
organized as follows:

1. SYSTEM THEORY OF OPERATION

Paragraph 2-2 provides a simplified description of signal
flow through the FM/AM-1200S/A, for both receiver and signal
generator operation. This description is based on the System
Block Diagram shown in Figure 2-1. In addition, a brief
overview of the oscilloscope and spectrum analyzer is covered
within this paragraph.

2. FUNCTIONAL THEORY OF OPERATION

Paragraph 2-3 provides a description of the major functional
groupings in the FM/AM-1200S/A. This description is based on
the functional block diagrams for each grouping.

3. MODULE THEORY OF OPERATION

Paragraph 2-4 provides detailed theory of operation for each
module and/or assembly contained in the FM/AM-1200S/A. ATl
discussions are based on the accompanying block diagrams for
each module.

2-2 SYSTEM THEORY OF OPERATION

The FM/AM-1200S/A is a processor controlled, digitally synthesized
FM/AM/SSB receiver and generator, with an integral oscilloscope/spectrum
analyzer. The receiver is a triple conversion superheterodyne receiver
capable of receiving signals from 250 kHz to 999.9999 MHz. The signal
generator is capable of producing modulated or unmodulated RF signals
from 250 kHz to 999.9999 MHz. Tone configurations available to modulate
the generator are Ramp, Triangle, Square, Sine, DTMF, Pulse and DCS. A
duplex generator can produce a signal up to *49.99 MHz from the received
frequency. The oscilloscope and spectrum analyzer (installed in the
FM/AM-1200S only) utilize a common CRT. Bandwidth of the oscilloscope
is DC to 1 MHz and the dynamic range of the spectrum analyzer is from
-30 dBm to -100 dBm.
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Figure 2-1 System Block Diagram

In the receive mode of operation, the input frequency is converted to
10.7 MHz in the IF Block Assy. The IF signal is filtered and sent to
the FREQ ERROR Meter and demod circuits. This demodulated audio signal
is then applied to the DEMOD Connector, to the Speaker through an audio
amplifier, to the MODULATION Meter through a scaling circuit.

In the generate mode of operation, the 10.7 MHz Rec/Gen Module provides
a frequency of 10.7 MHz, which can be either frequency or amplitude
modulated. This signal is converted to the selected RF, amplified, then
applied to the T/R Connector through a selectable attenuator.

In the duplex mode, a separate signal generator produces an RF signal at
a selected offset frequency of +49.99 MHz. This offset frequency is
then applied directly to the DUPLEX Connector and through a fixed
attenuator to the T/R Connector.



The FM/AM-1200S/A function generator produces a ramp, triangle or square
wave at frequencies between 10 Hz and 10 kHz, and a sinewave up to 30
kHz. The function generator also produces a DCS and a Pulse Signal.
The DVM I/0 Board generates a DTMF signal. The selected signal
(waveform) is applied to the TONE OUT Connector. This signal can also
be used to modulate the 10.7 MHz IF or can be applied directly to the
Speaker. An additional square wave is also generated, for use as a
reference, during audio frequency error measurements. In addition, a
fixed 1 kHz sinewave is generated in the Digital Module and applied to
the TONE OUT Connector, and can be used to modulate the 10.7 MHz IF, or
can be applied to the Speaker.

The FM/AM-1200S/A Oscilloscope is a single trace, 1 MHz unit which can
be used to monitor demod audio, generate audio or external signals
applied at the SCOPE/DVM Connector. The Spectrum Analyzer (in the
FM/AM-1200S only) can be used to monitor generated or received signals.
Received signal levels can be monitored from -30 dBm to -100 dBm.

2-3 FUNCTIONAL THEORY OF OPERATION

2-3-1 PROCESSOR OPERATION

DIGITAL
DVM 170 MODULE
PC BD

REC AUDIO

PC BD
RS 232
CONNECTOR
FUNCTION
GENERATOR

KEYBOARD PROCESSOR
PC BD PC BD
DUPLEX

‘/| MODULE
DISPLAY
PC 8D

FRONT PANEL INTERFACE
FUNCTION 170
SWITCHES MODULE

' . @@I k!

GENERATE
AUDIO
PC BD

10.7 MHz LOW LOOP HIGH LOOP
GEN/REC MODULE MODULE

Figure 2-2 Processor Functional Block Diagram

The processor, through the Interface PC Board, transfers all data within
the FM/AM-1200S/A over an internal data bus. It communicates directly
with the Interface PC Board, Keyboard, VFD, DVM I/0 PC Board and RS-232

Connector. The Interface PC Board communicates directly with the High

2-3



Loop Module, Low Loop Module, Function Generator PC Board, Duplex
Module, Generate Audio PC Board, 10.7 MHz Gen/Rec Module, Digital
Module, Receive Audio PC board, and front panel.

The processor contains two routines. The first routine is called the
front panel routine which receives from the front panel, all data from
the keyboard and control settings, processes this data and outputs the
data to the hardware latches on the Interface PC Board to the other
modules. The second routine of the processor is the RS-232 routine.
The data flows exactly the same as in the first routine except all
control inputs come through the RS-232 Connector.

2-3-2 RECEIVER SECTION OPERATION

ANT CONN RF TO PROCESSOR
. DECODED DTMF

— e
- cR
2 T/R CONN ouTPUT T
AMPLIFIER PWR DET
T)__SCOPE IN CCNN ° oVMI/O
1300 - Y VIDEO  prmr OPTION 10
- FREQUENCY 2298 Mz 83-95 MHz FM/AM 12008 ANAL VIDEO DECODE
SPECTRUM SCOPE CONTROL .
1210 MHz TO DEMOD CONN
SYNTHESIZER I F ASSY
83-95 MHz SWEEP
GROUP ANALYZER AND POWER ASSY
793-77.3
MHz *
|J7.3~79.3 MHz
| MHz FROM FREQ. STAND
TONE OUT
10.7 MHz
TO TONE OUT CONN
Y -
: FM_AUDIO POWER SENSE
» ORER SERSE gl
107 MHz GEN/REC
TO SPEAKER
AM AUDIO RECEIVER AUDIO Aupio GENERATE AUDIO >
MODULE acc ‘AUDIO_AGC

TO MOD. METER >

214 107
MHz MHz
IF

\

AuDIO
REF_TONE
| _REF TONE o T
FUNCTION GENERATOR DIGITAL MCDULE B —

Figure 2-3 Receiver Functional Block Diagram

RF signals are received through either the ANT Connector or T/R
Connector. Off-The-Air signals are received at the ANT Connector,
whereas a transmitter under test is connected directly to the T/R
Connector. The signal received at the T/R Connector is attenuated 80 dB
and applied to an antenna relay in the IF Block Assembly. Off-The-Air
signals received at the ANT Connector are fed through a static protect
circuit, RF gain stage and then to the antenna relay.

The signal received at the ANT connector is coupled through the antenna
relay (which is normally energized) to the 1000 MHz Low Pass Filter in
the IF Block Assembly. If a signal of 100 mW or greater is received at
the T/R Connector, the relay is de-energized and the signal from the T/R
Connector is coupled to the 1000 MHz low pass filter.

2-4
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Whichever received signal source is selected, the received RF is con-
verted twice in the IF Block Assy by two local oscillators in the dual
VCO from the Frequency Synthesizer Group. In the FM/AM-1200S, this con-
verted signal (83-95 MHz) is fed to the Spectrum Analyzer for display.
In both the FM/AM-1200S and the FM/AM-1200A, the signal is fed back to
the IF module where it is down-converted to 10.7 MHz by a local oscilla-
tor signal from the Low Loop Synthesizer. The 10.7 MHz signal is fed to
the 10.7 MHz Gen/Rec Module where it is bandpass filtered and
demodulated. The 10.7 MHz Gen/Rec Module has an AM and an FM detector.
The AM detector produces a DC level (AGC) proportional to the level of
the 10.7 MHz IF input. When an AM signal is present, the demod audio
signal will ride on this DC level. The FM detector sends a 10.7 MHz
signal which is sent to the Digital module for frequency error measure-
ments. When an FM signal is present, the FM detector also produces a
demod audio signal. The demodulated audio signal out of the 10.7 MHz
Gen/Rec Module is fed to the Receive Audio PC Board where it is
amplified and audio bandpass filtered. The Receive Audio PC Board out-
put is fed to the Generate Audio PC Board, front panel DEMOD Connector,
Oscilloscope, front panel MODULATION Meter and Digital Module. The out-
put from the Generate Audio PC Board is fed through an audio amplifier
to the Speaker. The audio signal fed to the Digital Module is compared
with a reference tone from the Function Generator to produce the audio
error signal which is fed to the FREQUENCY ERROR Meter. If the Option
03 DVM I/0 PC Board is installed, AC or DC voltages present at the
SCOPE/DVM Connector, and DTMF in the demodulated audio signal can be
decoded and displayed on the Vacuum Fluorescent Display (VFD).

2-3-3 GENERATOR SECTION OPERATION

DVMI/0

TO TONE OUT CON o

TO SPEAKER ;
AUDIO
10.7 MHz . RECEIVE TO MOD METER o
¢ 214 MHz AUDI O =
VAR/GEN CONTROL DIGITAL FM 10.7 MHz GEN/REC
—_ e
MODULE AUDIO MODULE BLANK
FM_MICROPHONE CON [__auoio | FM/AM 12005 |VIDEO SCOPE  PWR
I KHz 107 MHz SPECTRUM
T EXT MOD CON > ANALYZER AND CONTROL CRT
* * = ASSY
88-90 MHz
NERATE IF BLOCK n
oTMF GEAUEDIO L {4 3 Asl;?' 88-90 MHz
ENCODE 77.3-79.3 MHz
s
L 90-1090MHZ]
‘ 79.3-77.3 MHz FREQUENCY
DUPLEX
AM AUDIO 1210 MHz SYNTHESIZER TO DUPLEX CON
1300-2298 MHz GROUP GENERATOR RF% 50 MHz
RF, —
VARIABLE ouT PUT ——J
ATTENUATOR > AMPLIFIER
o
LEVELING DC sTeEP
GEN LEVEL DETECT
RF ATTENUATOR
TONE / RF TO T/R CON o
TS
FUNCTION FUNCTION RF
— RF
GENERATOR AT
20 KHz_REF

Figure 2-4 Generator Functional Block Diagram



In the generate mode, a 21.4 MHz VCO circuit in the 10.7 MHz Gen/Rec
Module produces a 21.4 MHz signal. This signal is phase locked to the
10 MHz Frequency Standard by a phase lock loop in the Digital Module.
The 21.4 MHz signal is divided by 2, to produce a 10.7 MHz IF, which
passes through a leveler/modulator circuit for level control, then to
the IF Block Assembly.

The 10.7 MHz IF is then mixed with the low loop synthesizer signal
(77.3001 - 79.300 MHz) to produce an 88-90 MHz IF which is fed through
an 89 MHz bandpass filter and amplified. At this point the 88-90 MHz IF
is fed to the .Analyzer RF Module for analyzer display, and to the second
mixer in the IF Block Assembly. The second mixer mixes the 88-90 MHz IF
with the 1210 MHz signal from the High Loop Synthesizer Module to pro-
duce a 1298-1300 MHz IF. This signal is amplified, filtered and fed to
the third mixer. The third mixer mixes the 1298-1300 MHz IF with the
1300-2298 MHz signal from the High Loop Synthesizer Module to produce
the selected RF signal. This signal is fed to a 1000 MHz low pass
filter, then out of the IF Block Assembly to the Output Amplifier
Assembly.

In the OQutput Amplifier, the RF signal is amplified, then its level is
sampled to produce a level control signal to the leveler/modulator in
the Generate Audio Module. Thus, the leveler/modulator circuit adjusts
the level of the 21.4 MHz generator output sufficiently to vary 0-11 dB
at the Output Amplifier. The RF signal then goes to a 10 dB step
attenuator for operator generator level selection, then back to the
Qutput Amplifier, where it is attenuated an additional 20 dB. The
signal is then routed to the T/R Jack and to the Unit Under Test.

To modulate the carrier, internal signals from the Digital Module (1 kHz
sinewave), Function Generator, DVM I/0 (DTMF), and external signals from
the MIC/ACC and EXT MOD Jacks are combined in the leveler/modulator cir-
cuit of the Generate Audio Module. For frequency modulation, the output
from the Generate Audio PC board varies the 21.4 MHz generator fre-
quency. For amplitude modulation, the combined audio signal is fed to
the fine attenuator. The output of the fine attenuator is summed with
the control voltage from the output amplifier on the generate audio PC
board. This signal is fed to the 10.7 MHz GEN/REC Module where it
controls the RF output level and AM modulates the 10.7 MHz signal.

The Duplex Generator receives a 20 kHz reference frequency from the
Digital Module and a 90-1088 MHz signal representing the selected RF
from the High Loop Module in the Frequency Synthesizer. According to
the frequency offset selected, the generator frequency is up to 49.99
MHz above or below the selected RF. One output. is through the DUPLEX
Jack on the Front Panel at -60 dBm. A second output is to the OQutput
Amplifier, where it is attenuated 20 dB, then out through the T/R Jack.
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2-3-4 FREQUENCY SYNTHESIS OPERATION
90 - 1088 MHz TO
= DUPLEX
MOD
500 KHz REF FAST TUNE 1300 -2300 MHz
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Jl> P> ANALYZER
Figure 2-5 Frequency Synthesis Functional Block Diagram

The Frequency Synthesis Group consists of the High Loop Synthesizer, Low
Loop Synthesizer, Low Pass Filter and Hi/Low Pass Filter. The Low Loop
Synthesizer generates a 77.3-79.3 MHz signal that is selectable in 100
Hz steps. This signal is fed to both the IF Block Assy and Analyzer RF
Module. The High Loop Synthesizer generates two DC voltages which
control two separate oscillators in the Dual VCO Module. One oscillator
operates at 1300-2300 MHz, while the other operates at 1210 MHz. Both
the 1210 MHz and 1300-2300 MHz signals are fed to the IF Block Assy in
addition to being mixed within the module to produce a 90-1088 MHz
signal which is fed, through the Low Pass and Hi/Low Filters to the High
Loop Module where it is divided down and compared with a 500 kHz
reference signal received from the Frequency Standard PC Board. The
90-1090 MHz signal is also sent from the High Loop Synthesizer Module to
the Duplex Module.
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2-3-5 REFERENCE FREQUENCY OPERATION

500 KHz TO HIGH LOOP SYNTH
TCXO OR 10 MH2z > FREQ

OPT OVEN 0SC 3 STAND | MHz TO ANALYZER

| MHz

20 KHz TO DUPLEX MODULE

EXT 10 MHz STAND DIGITAL | KHz TO GENERATE AUDIO BD
MODULE

100 KHz TO LOW LOOP SYNTH

Figure 2-6 Reference Frequency Functional Block Diagram

The FM/AM-1200S/A uses 10 MHz as the primary standard frequency. A TCXO
(Temperature Compensated Crystal Oscillator) or an optional oven
oscillator normally produces this frequency. An external 10 MHz stand-
ard can also be used in place of the TCXO0O. The Frequency Standard
divides the 10 MHz to 1 MHz which is sent to the Digital Module and
Analyzer RF Module, and to 500 kHz which is fed to the High Loop
Synthesizer Module. The Digital Module further divides the 1 MHz 51gna1
to 20 kHz which is fed to the Duplex Module, to 1 kHz sine wave which is
sent to the Generate Audio PC Board and to 100 Hz which is fed to the
Low Loop Synthesizer Module.

2-3-6 OSCILLOSCOPE/SPECTRUM ANALYZER OPERATION

r FM/AM 1200 S ONLY

|
o r

(83-95 MHz - REC) (88-90 MHz - GEN) TO IF BLOCK -
| - (y2208) ©

FROM IF BLOCK (J2209)

FROM LO LOOP 22.3 MHz 1.2 MHz2 ANAL

ANAL RF AMP ANAL IF AMP > ANAL LOG AMp |-YIDEQ o] SCOPE CRT

FROM FREQ STAND IMHz
—_—

L |

FROM FRONT PANEL

E‘.) SCOPE DVM/INPUT

Figure 2-7 Oscilloscope/Spectrum Analyzer Functional Block Diagram
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™ During analyzer operation, an 83-95 MHz signal is sent from the IF Block
Assy to the Analyzer RF Module where it is mixed with a sweep oscil-
lator, centered at 111.3 MHz, producing a 22.3 MHz signal which is fed
to the Analyzer IF Module. The 22.3 MHz signal is mixed with a 33 MHz
signal in the Analyzer IF Module, producing a 10.7 MHz signal. This
signal is then filtered and mixed with a 9.5 MHz signal, producing a 1.2
MHz signal which is fed to the Analyzer Log Amp Module. In the Analyzer
Log Amp Module, the amplitude of the 1.2 MHz signal is converted from a
logarithmic value to a linear value, AM detected, and fed to the Scope
Control PC Board for presentation on the Scope (CRT).

The Scope Power PC Board supplies all voltages necessary to bias the
CRT. It also supplies the voltages for horizontal and vertical deflec-
tion to the Scope Control PC Board. The Scope Control PC Board receives
signals from the Front Panel (Tones, Demod, Residual Distortion and
SCOPE Connector). The signal selected for display is attenuated, sent
to the vertical deflection amplifier and to a triggering circuit. Sweep
speed is selected and sent to the horizontal deflection amplifier. The
horizontal and vertical deflection signals are sent from the Scope
Control PC Board to the CRT for display. The sweep signal is sent to
the Analyzer RF Module to control the sweep oscillator.

2-4 DETAILED THEORY OF OPERATION

The theory of operation for each module contained within the
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