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FOREWORD

1. SCOPE OF MANUAL
This manual contains information for the installation, operation, and maintenance of the Communications

System Anaiyzer.

2. PURPOSE AMD USE

The Motorola Communications System Analyzer is a portabie test instrument, designed specifically for the
service and monitoring of communications eguipment. Its functions supersede those of a Service Monitor.
expanding the features and capahilities to the point wherein servicing is achieved with a single instrument.
rather than a host of separale equipment.

The R2001B is the standard Communications System Analyzer. The H20028 Analyzer, which gcontains the
IEEE-488 Standard interface control bus, is also available. Programming for the R20028 is covered in Secton

21 of this manual.

The Analyzer improves a technician's efficiency and accuracy and reduces servicing time.

The Communicalions System Analyzer performs the functions of signal generation. signal monitaring angd
the tests normally associated with the devices listed below.

® Spectrum Analyzer

s Dupiex Generalor

8 Modutation Oscilloscope

e Frequency Counier

@ AC/DC Digital Volimeter

RF Wattmeter

General Purpose Oscilloscope
Multi-Mode Code Synthesizer
SINAD Meter

Sweep Generator

4 o I a

The Analyzer meets the shock and vibration requirements of ElA test R5152B, the same specifications met
by Motorola mobile radios. This minimizes failures when the instrument is used in a mobile service van, and
means it is as tough as the radios it services.

The Communications System Analyzer is designed to be serviced quickly and easily, should a breakdown
occur. The majority of the circuitry is on seven moduiar plug-in circuil boards which have built-in test points
that aid in isolating the probiem to a specific board. Simple plug-in replacement geis the instrument back in
service.
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CAUTION

This equipment contains parts that are subject to damage by
static electricity. Proper precautions should be taken during i
handling. ;
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Figure 1-1.

Communications System Analyzer
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1-1.

1-2. This section lists the physical, electrical, and input/output characteristics of the Communications

INTRODUCTION

System Analyzer shown in figure 1-1.

Table 1-

SECTION 1

1. Physical Characteristics

Characteristic

Description

Length
Width
Height
Weight

20.75 inches {52.7 cm)
15.75 inches (40.0 cm)
8.25 inches (21.0 cm)
48 pounds (21.9 kg) {Excluding Battery Pack)

Table 1-2. Electrical Characleristics

Characteristic

Description

Si

gnal Generator Mode

Frequency
Range
Resolution
Accuracy

Output (into 50 ohms)
Attenuator:
Range:
Accuracy:

Spectral purily
Spurious:
Harmonics:

Freguency modulation
Range:
Accuracy:
FM residual noise:
External/internal frequency
range.
External input;
Modes:

10 kHz to 999,9999 MHz
160 Hz
Equal to master oscillator time base

16 dB variable plus 10 dB steps over 13 ranges
OtHY o1 Vrms (-127 dBm to +13 dBm)

+2 dB accuracy on 0 dB siep attenuator range
+2 dB across other step attenuator ranges

+1 dB over temperature range

< -40 dB
= -15dB

A

0 - 50 kHz peak
+ 5% of full scale
100 Hz

5 Mz - 10 kHz (+1 dB)
Approximatety 150 mV for 20 kHz deviation

Internal, external, microphone or all simultaneously

1-1
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Tab

le 1-2. Electrical Characteristics {Continued)

Characteristic

Description

Manual Frequency Scan

Step size

Step rate

Switch Selectable: 100 Hz, 1 kHz, 10 kiHz, 100 kHz and
1 MHz {(+ or -)
5 steps/sec.

Time Base

Standard TCXO

Optional ovenized high
stability

Aging: +1 x 10-° per vear

Temp: £1 x 10-% maximum error over the 0° io 55°C
temp. range

Aging: £1 x 10-% per year

Temp: £5 x 10-% maximum error over the 0° to 55°C
temp range (warmup to £5 x 10-7 of final frequency
within 20 minutes)

Power and Environmental

AC

DC

Optional battery
Temperature range

160-130 VAC, 200-260 VAC 47-63 Hz

+11.5 VBC to +16 VDC

13.6V battery - provides 1 hour continuous operation
0° to 55°C operating; ~40 to 85°C storage

Table 1-3.

Input/Output Characteristics

Characteristic

Description

input

Ext mod in

Mic.

Ext Horiz

Vert/Sinad/DVM/Counter in

10K ohims nominal, 150 mV typical for 20 kHz dev. FM or

80% AM

Mic input provides bias and IDC limiting suitable for

Motorola RTM 8000A handset. PTT switches R2001 from

monitor to generate,

1 volt minimum for full screen deflection. Maximum input

10 volts,

1 Meg ohm, 40 pf Nominal; +300 voits DC max, 300 Vrms

max at frequencies below 500 Hz, 10 Vrms max up to

35 MHz

* Scope vert in: DC to 500 kHz or 50 Hz to 500 kHz AG
mode (+3 dB)

e Sinad i 0.5 to 10 Vrms in at 1 kHz

1-5
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Table 1-2.

Electrical Characteristics (Continued)

Characteristic

Description

Amplitude modulation
Range;
Accuracy:
External/internal frequency
range:
Externai input:
Modes:

Double sideband suppressed
carrier
Carrier suppression:

0 to 80% from 1 to 500 MHz
+10% of full scale from 0% to 50% AM

S Hz - 10 kHz (1 dB)
Approximately 150 mV for 80%, BNC connector
Internal, external, microphone or all simultaneousty

2 25 dB (1 MHz - 500 MHz)

Monitor Mode

Frequency
Range:
Resolution:
Accuracy:

Frequency error indlcator

Input sensitivity

Spurious response

Deviation Measurement
HRange:
Acgcuracy:

Peak deviation limit alarm:

AM maodulation measurement
Range:
Accuracy:

1 MHz to 899.9999 MHz
100 Mz
Equal to that of master oscillator time base

full scale range.

tseable to 1 MHz.

-40 dB typical
0 dB image at £21,4 MHz
-10 d8 at L..G. harmonics +10.7 MMz

1, 10, 100 kHz fuli scale

+10% of reading from 50 kHz to 75 kiz deviation
Set via keyboard to 100 Mz resolution {0 kHz to

Monitor Modes.

0 to 100%
5% of full scale

Autoranging CRT display. +10 Hz resolution for
frequency error measurements on 1.5 kHz, 5 kHz and 15

kHz fuli scale ranges. 1 Hz resolution on the 50 Hz

1.5 4V for 10 dB EIA Sinad (narrow band =6 kHz
mod. acceptance} 7 UV for 10 dB EIA Sinad (wide
band 100 kHz mod. acceptance) 4 MMz to 1000 MHz.

5% of reading =100 Hz from 500 Hz to 50 kHz deviation:

99.9 kHz). Audible alarm indicates limit condition in all




Table 1-3.

Input/Output Characteristics {Cont)

Characteristics

Description

RF in/Out

Ext Wattmeter

10 MHz std in {rear panel)

* DVM in: 1. 10, 100 and 300V full scale AC or DC. AC
bandwidth 50 Mz to 10 kHz for £5% F.S. accuracy {AC
dBm calibrated across 600 ohms)

* Frequency counter in: 30 mV or greater required from
10 Hz to 1 MHz. 50 mV or greater required from 1 MHz
to 35 MHz

50 ohms nominal, 125 watts max ($-1060 MHz)

CAUTION:

The RF in/Out Jack is protected against RF overload. However.
to prevent undue stress on the protected circuits it is advisable
to always swilch the system to the power monitor mode before
applying power in excess of 200 mW. Additional protection is
also obtained by making it a practice not to leave the step
attenuator in the 0 dB position.

Characteristics suitable for Motorola ST-1200 series
Wattmeter Elements

70 to 350 mV rms input required at 10 MHz,
impedance greater than 50 chms.

Output

Mod out
Demod cut

RF in/out
Duplex gen out

10 MHz std out (rear panel)

Up to 11 vpp into 600 ohms 10 Hz to 10 kHz

Typically 3 vpp into 600 ohms for =5 kHz deviation
narrowband, 4 vpp for £75 kHz deviation widebhand.
C to 10 kHz response

1.0 Vrms (+13 dBm) to 0.1 Vrms {127 dBm) 50 ohm
nominal source impedance. 10 kMz 1o 1.0 GHz.

-30 dBm typical, 50 chm nominal source impedance
2MHz to 1 GHz

250 mV rms nominal output into 50 ohms

1-6




Table 1-2. Electrical Characteristics {Continued)

Characteristic

Description

RF Waltmeler
{Autoranging display}
Frequency range:
Power range;

Accuracy:
Protection

1 MiHz to 1000 MHz

1.0 watts to 125 wattis
+10%, 1 watt to 125 watls
Cver temp indicator

General
Spectrum Analyzer

Dynamic range

Frequency
Range
Fult scale frequency
dispersion:

=75 dB displayed, - 105 dBm to +30 dBm input range
with step attenuator

4 MHz to 1,000 MHz
Adjustabie between 1 MHz and 10 MMz

Duplex Generalor

Frequency offset

Modutation level (FM only)

Adjustable from 0 to 10 MHz plus fixed offset of
45 MHz (high or low side)
Adjustable from 0 to 20 kHz peak deviation

Oscilloscope

Size

Freguency response
External vertical input range
Sweep rates

Sync

Bomx H0cm

PC to 0.5 MMz (3 dB point)

10 mV, 100 mV, 1V, 10V {per division}

TR s 10 Ms, 0.1 ms, 1 ms, 0.015, 0.18 {per division)
Automatic or normal triggering

Frequency Counter

Frequency range

Readout
input sensitivity

10 Hz to 35 MHz

5 digit, autoranging

30 mV from 10 Hz {0 1 MMz
50 mV from 1 MHz to 35 MHz

Table 1-2. Electrical Characteristics {Continued)

Characteristic

Description

Digital Volimeter

Readout

BC accuracy
AC accuracy
AC bandwidth

Auto ranging digital display, 1, 10, 100, 300 volts {full
scale. AC-dBm calibrated across 600 ohms.

1% of full scale +1 least significant digit

+5% of full scale

50 Hz to 10 kHz

. Modulation Source

Code Synihesizer
Frequency range
Resolution
Freguency accuracy
Distortion
Signaling sequences

Tone remote access

Digital private line (DPL)
Fixed 1 kkz
Accuracy
Distortion
External input
Microphone
External Jack
Frequency range
Levei
Impedance
Code synthesizer exiernal
output level

5 Hz to 9.9999 kHz sinewave

0.1 Hz

+0.01%

<1%

Four fixed
1. Tone only
2. Tone with batiery saver
3. Tone and voice
4. Group call

Four user programmabile

Remote base access sequence as follows
Tone A for 150 msec
Tone B for 40 msec 10 dB below Tone A
Tone A continuousty 30 dB below the first Tone A
burst

Codes 006 to 777 and inverted

Equal to master time base
< 1%

Standard RTM 4000A microphone interface with IDC.

5 Hz to 10 kHz

7 vrms maximum

10 Kohm nominal

0-3 vrms into a 600 ohm load

SINAD Meler

Input fevel range
Sinad accuracy

0.5V to 10 Vrms
+1 dB at 12 dB Sinad




2-7. AM, FM, CW, DSB Signai Generation. The built-in general purpose signal generator provides
continuous coverage of the HF, VHF, and UHF land mobile spectrum for receiver testing. Many forms of
external and internal modulation can be simultaneously impressed on the carrier signal for actual composite
signals. The frequency range of the RF signal generator is from 16 kHz to 1000 MHz in 100 Hz steps. The output
of up to 1 Volt rms provides sufficient amplitude to get through misaligned tuners and receivers, and is
especially effective when changing a receiver’s frequency. The high level, clean output is available over the
entire frequency range of the Communications System Analyzer. The output frequency is referenced to an
internal time base which can be calibrated to the WWV Standard. (See paragraph 4-7.)

2-8. Simultaneous Modulation. Modulation is simultaneously available from an internal 1 kHz tone
generator, a muiti-mode code synthesizer, and from external inputs. The external modulation can be voice
from a standard Motorola mobile radio microphone {(which plugs into the front panel of the instrument), as well
as a signal applied to the external BNC input, Separate controls are provided for independently setting the
levels of the 1 kHz tone, the code synthesizer, and the external modulation sources. The 1 kHz test tone is a
convenient source of modulation for making SINAD measurements. A MOD QUT connector providas external
access to all of the modulation signals.

2-9. Modulation Display. The recovered audio waveform, or audio used to modulate the generator carrier,
can be viewed on the CRT. It is used to graphically measure deviation, and to aid in waveform analysis.

2-10. Sweep Generation. The sweep generator mode provides an RF output that is swept in frequency
across a band centered at the programmed frequency. A synchronized horizontal sweep for the internal
oscifloscope allows filter characteristics to he easily determined. This is ideal for in-depth troubleshooting of
IF amplifiers and filters.

2-11. SINAD Metering, A comprehensive check of receiver performance can be made with a SINAD
measurement. The analog line segment and digital representation of SINAD appear automatically whenever
the unit is in the normal generate mode. The only hookups required are from the Communications System
Analyzer to the RF input of the receiver under test, and from the audio output of the receiver to the instrument’s
multipurpose input. The measurement, and appropriate servicing, can then be accomplished without the need
for a separate signal generator, SINAD meter or distortion analyzer.

2-12. Mulli-Mode Code Synthesizer. The Communications System Analyzer generates Private Line tones
(PL}, Digital Private Line codes (DPL), two-tone sequential paging codes and tone-remote base signaling
tones, All codes are available at the Mod Qut jack, as well as being used internally to modulate the RF signal
generator. This eliminates the necessity of using separate generators and osciliators for general servicing,
sefting transmitter deviation, or for checking tone-remote-base control lines. Timing sequences are also
stored in the Tone Memory to provide fast set-up and eliminate errors. User programmabie timing sequences
are also provided to altow the storage of non-standard or future time sequences.

2-13. Ofi-the-Air Monitor. The 1.5 iV sensitivity of the Communications System Analyzer receiver allows
off-the-air monitoring and measurement of transmitter frequency error and deviation to 1000 MHz. A variable
squeich allows weak signals to be monitored, but can be set higher to ensure the proper signal-to-noise ratio
for measurement accuracy. The off-the-air monitor function enables frequent parameter checks without
leaving the shop, thus spotting system degradation early and keeping service costs down. Bandwidth can be
set Wide for off-channel signal localion or wide band FM; or Narrow for maximum sensitivity and selectivity,

2-14, IF Display. When the IF display mode is selected, the Communications System Analyzer's receiver IF
envelope is shown on the CRT. This allows the technician o gqualitatively and quantitatively assess the
amplitude modulation envelope of a transmitter.
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2-15. Spectrum Analyzer. In this mode of operation the CRT displays a window of the RF spectrum whose
bandwidth {from 1 Mz to 10 MHz} is determined by the DISPERSION/SWEEP control. The center frequency
of this window ranges from 4 MHz to 1,000 MHz, sefectable by entering a specific center frequency with the
keyboard. This center frequency is digitally displayed at the top of the CRT screen, eliminating the need foran
external signal generator, and counter to provide markers. Once a signal is centered on the screen, positive
identification is aided by switching the Analyzer to MONITOR AM or FM and listening to the demodulated
output via the built-in audio amplifier and speaker. The spectrum analyzer's center frequency can be scanned
up or down al rates varying from 0.5 kHz per second to 5 MMz per second, using the RF scan control. Slow rates
are used to precisely defermine a subject signal's frequency while faster rates are used for lacating intermittent
transmissions or viewing large areas of the spectrum in a short time. Uses of the Spectrum Analyzer
arel Intermodulation interference identification, IF and RF signal tracing, transmitter harmonics
measurements, transmilter spurious checks, and receiver local oscillator radiation.

2-16. RF Burnout Protection. At RF input levels above 200 mW, in any operating mode, the input
automatically switches to the internal 125 watt RF load, thus protecting the attenuator and signal generator
against damage from a keyed transmitter. |f power above 200 mW is applied in any mode except the power
monitor mode an audiable alarm sounds and a visual warning on the CRT directs the cperator to switchlo the
power monitor mode.

CAUTION

To prevent undue stress on the protected circuils it is advisable to always swilch the
system to the power monitor mode before applying power in excess of 200 mW.
Additional protection is also obtained by making it a practice not to ieave the step
attenuator in the 0 dB position.

2-17. Terminated RF Power Measurement. RF powerisautomatically measured when the Communications
System Analyzer is in the Power-Monitor mode. The built-in RF load dissipates up to 50 watts for three minutes
and up to 125 watls for one minute. If a high power transmitter should be keyed into the unit for a time long
enough to threaten overheating of the power measuring circuitry, the audible alarm sounds and the CRT
display changes to read "RF LOAD OVER-TEMP,” thus warning the technician to un-key. This instrument
function is further enhanced by the simultaneous indication of RF power output, carrier frequency error. and
modutation, all on the same CRT display.

2-18. In-Line Power Measurement. Use of the Motorola ST-1200 series Wattmeter elements in conjunction
with the analyzer’s external wattmeter display provides measurement of forward and reflected antenna power
on the CRT display. This capability eliminates the complex hook-ups and the additional instruments normaliy
required for antenna measurements.

2-19. Duplex Generator. in this mode, the Communications System Analyzer simultaneously receives and
generates the signals for duplex radio servicing, while generaled and monitored frequencies are observed on
the CRT. In the 0-10 MHz range, the 'Freq. Set’ control tunes the proper offset frequency for the VHF and UHF
bands. The 45 MHz mode provides a single offset for the 800 MHz range. A switch is also provided to select high
or low side offset, as required. The Duplex Generator provides enhanced capability to service equipment such
as repeaters, car telephones and Emergency Medical Telemetry portables.

2-20. 500-kHz Oscilloscope. This general purpose scope is ideal for waveform analysis in two-way
communication servicing. Use it for viewing modulation signals (either internally or externally generated),
detection of asymmetric modulation or audio distortion, and general purpose signal lracing and
troubleshooting.
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2-21. Frequency Counter. The frequency counter measures inputs in a range from 10 Hz to 35 MHz. its 5
digit auto-ranging output is displayed on the CRT and allows precise measurement and setling of offset
oscillators, 35 kHz and 455 kHz pager IF's, PL frequencies and other external input signals. This function will
also cperate simultaneously with the generate or monitor receiver modes of operation. Frequency
measurement of transmitted carriers and other signals higher than 35 MHz is easily accomplished with the
frequency error readoul in the monitor modes.

2.22, AC/DCVolimeier. Switching to the DVM mode provides a digital-analog voltage presentation on the
CRT, along with the corresponding dBm value. The auto-ranging display provides fulf scale deflections of 1,
10, 100 and 30¢ Volts, AC or DC measurement is selected on the CRT. The meter’s wide dynamic range and
three digit display are ideal for setling power supply voltages, checking bias levels, and setting audio levels.
Like the Frequency Counter, the DVM will operate simultaneously with generate or monitor operation.

2-23. Power Supply. The Communications System Analyzer may be powered by a variety of sources:

@ AC at 110 or 220 Voits, 50/60 Hz

e DC from an external 12 Volt spurce such as a service vehicle

® DC from an optionat battery pack. Servicing can thus be accomplished wherever the equipment under
test is located

2-24. ACCESSOHIES.

2-25. Table 2-1 lists the accessories supplied with the Communication System Analyzer. Optional equipment
available for use with the unit is listed in Table 2-2.

AHTENS

HDRORH

FOWER COAD N
WETE ADSPILE

FaED it

Figure 2-1.  Accessories Supplied with Analyzer
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SECTION 2
DESCRIPTION

2-1. DESCRIPTION

2-2. The Communication System Analyzer is a poriable test instrument designed for servicing and
monitoring of portable, mobile, and land base communications equipment operating over the frequency range
of 1 MHz to 1 GHz. The unit performs the functions of signal generation, frequency error and modulation
measurement. it is also capable of a variety of tests normally associated with the following devices:

Specirum analyzer

Buplex offset generator
Moduiation ascilloscope
Freguency counter

AC/DC digital-analog voltmeter
RF wattmeter

General purpose oscilloscope
Multi-mode coade synthesizer
SINAD meter

Sweep generator

2-3. MICROPROCESSOR. A Motorola M-6800 series microprocessor permits keyboard entry of dala,
autoranging of displays, fast frequency access, and permanent storage of often-used frequencies and codes.
Generate and monitor RF frequencies, tone codes, and timing sequences can be programmed into a
nonvolatite memory, saving time and eliminating entry errors. When one particular type of equipment is
continuously serviced, the unit can be programmed {0 select the mode of operation required when first turned

an.
2.4 DISPLAY. All functions, generated or monitored, are presented on an 8 cm x 10 cm cathode ray tube

{CRT) in both analog and digital format, with the name of the function being displayed. The CRT also displays
control settings eliminating the need for operator search of different equipment panels, Digital readouts are
visually aided by the use of the continuously autoranging analog line segments, which are similar 1o a bar
graph. Each has a base line and calibration markers, in addition to the intensified segment showing the
measurement. The user selectable displays are listed in 8 column beneath the DISPLAY heading on the front
panel. Choosing a dispiay is accomplished by pressing an arrow button below the calumn, for up or down
movemaeant, as required. When the appropriate arrow is pressed, the LED adjacent to the selected display
Huminates. FUNCTION is selected in the same way, providing rapid, accurate changes in service capability at
the touch of a button.

2-5. SYSTEM WARNINGS. Toald the technician in servicing, visual warnings will appear on the CRT when
certain overioad or caution conditions exist. Displays warn of low battery power, overhealing of the RF load, or
an improper attenuator setling for particutar measurements. in addition, a continuous audible alarm sounds
when a preset deviation limit is exceeded in monitor modes. This limit is entered by using the keyboard and
may be programmed from 0 kHz 10 99.9 kHz, with 100 Hz resolution.

2-6. FUNCTIONS. The following paragraphs briefly describe the major functions of the Communications
System Analyzer.

2-1
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Tabie 2-1.

Accessories Supplied with the Communication Systems Analyzer

Equipment

Motorola Part No.

Use

Front cover

Sun shade

Power cord

Oscilloscope probe

tn-line wattmeter adapter

Coax adapter

Antenna

Test microphone

Conneclor kit

15-80335A70

15-80335A55

30-80336A36

ATL-4058A

RTL-4055A

58-84300A98

TEKA-24A

RTM-400CA

RPX-4087A

Front panel and CRT proteclion, siorage of cables,
power cord, and other equipment for on-site
servicing.

Snap over CRT during use in bright sunlight.

Three conductor cord to supply AC power o unit.
Also used when charging optional battery pack.

A& X1 probe with attachments for general servicing.

Allows use of Motorola §T-1200 series in-line watt-
meler elements for direct measurement! and display
of torward and reflected transmitted power.

Adapts front panel "N” connector to BNC female.

Plugs into RF in/out connector on front panel with
N to BNC adapter. Used for off-the-air transmitter
and receiver tests.

tsed for voice modulation of signals.

Consists of connector shell, clamp, and four
connector pins. Used to fabricate a mating plug for
male dc power connector at back of analyzer.
Enables user o make a dc power cable to inter-
connect separate power source to analyzer. Pins 1
and 2 are positive, pin 3 is the charging line, pin 4 is
ground.

Table 2-2. Optionat Equipment for Use with Analyzer

Equipment

Motorola Part No.

Use

{EEE-488 Standard
in: arface bus option

Consult factory
for retrofit
information.

Enables fully automatic testing with the unit
by external control from a computer or
programrmable controller,
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Table 2-2.  Optional Equipment for Use with Analyzer (Cont)

Eqguipment

Motorola Part No.

Use

Baltery pack

High-stahility oscillator
module

Protective cover

RTP-1002A

RTL-1007A

RTL-4056A

13.6 volt battery and charger attaches to back

of the unit. Provides one hour of continuous operation.

Cannot be used with IEEE-488 or Blower options.

Improves stability of the time base as specified in
electrical characteristics section.

Padded fabric type cover to protect unit from
excessive field wear.

2-6
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SECTION 3
INSTALLATION

3-1. PACKING INFORMATION

3-2 The unit'is packaged in afiberboard carton and protected by foam pieces as shown in figure 3-1. The unit
is first packed in a cardboard container and then this carton is packed in asecond, larger cardboard container,
for further protection. Save the packing container and materials for future use.

Figure 3-1. Typical Communication System Analyzer Packaging

3-3. All accessories supplied with the analyzer are packed in the analyzer cover.
3-4. INITIAL SETUP

3-5. ANALYZER. To set up the Analyzer for use, place the unit on workbench or in mobile repair unit.
Remove the front cover by operating the two laiches on the bottom of the cover. Lift the cover and slide it to the
side to separate the hinges. Remove the power cord (AC or DC) that is stored in the cover, Attach the female
connector of the power cord to the appropriate connector on the rear panel of the analyzer, and the otherend
to the power source. For AC power a grounded 3 wire power source of 100-130 Vac or 200-260 Vac, 47-83 Mz
must be used.

3-1



NOTE

The unit is sel for 110-130 Vac operation from the factory. For operation from 100-
110 Vac or 200-260 Vac, the voltage selection card must be readjusted before
connection 1o the power source. This is accomplished by the following procadure:

1. Remove the power cord from the rear panef connector.

2. Slide the selector card cover door over the connector area exposing the selection card and
fuse area.

3. Pull outward on the fuse ejector tab and remove fuse.

Remove the printed circuit board voltage selector card by putling straight to the rear.

5. Reinsert the card at the orientation which causes the appropriate voltage range {marked
on card) to be displayed.

6. Reinstali the fuse,

7. Slide the cover plate back to the original position, connect power cord, and proceed with
system operation.

>

Remove the accessories to be used from the cover. Move the POWER switch to the ON position. When the
Oven Ready indicator illuminates the unit's frequency standard is stabilized and the unit is ready for use,
{instantaneous with standard TCXO).

CAUTION

When installing the analyzer in a vehicle, the DC supply line should be fused close to
the vehicle battery. The analyzer is protected against overioad by the DC BA fuse on
the rear of the unit, but the vehicle is not protected.

3-6. BATTERY PACK. The battery packis attached to the rear of the analyzer with two clips and two screws.
Align and slide the mounting clips of the battery pack into the siots on the mounting brackets on the left side of
the back panel of the analyzer. Align the captive screws with the mounting holes on the right of the panel and
tighten. Connect the power plug to the connector at the top right of the rear panel.



Table 4-1.

Controls, Indicators, and Conneclors {Cont)

Item

Description

Function

RF Scan {Hz/Sec)
switch

POWER switch

Batt indicator

| AC indicator

Oven Ready indicator

DISPLAY indicators

Eieven position switch

Three-position toggle

switch.

LED (red)

LED fred)

LED (red)

Twelve LEDs (red)

Allows automatic scan of the generated or the
monitored frequency. The switch setting indicates
rate of frequency change. The rate is 5 steps per
second, with frequency steps of 100 Hz,

1 kHz, 10 kHz, 100 kHz and 1 Mz,

a. Energizes all circuitry in the On position.

b. At Standby position, removes DC from all
circuitry except the freguency standard and
battery charger.

¢. At Off, only the battery charging circuitry is
operative if an ac power source is being
used,

Hiuminates when equipment is using DC power.

lHuminates when equipment is connected to an ac
power source. Position of POWER switch has no
effect on indicator. Equipment automatically
switches to ac power source when connected to
ac line voltage.

Huminates when optional frequency standard
oven has stabilized. Continuously illuminated with
the TCXO frequency standard,

llluminate one al a time {o indicate the function or
type of operation the equipment is performing
and the information displayed on the CRT.

a. Gen/Mon Mtr — In the generate mode the
caenter frequency, output power, and modula-
tion depth of the RF output is displayed. In
the monitor mode the center frequency,
input power, frequency error, and moduta-
tion depth of the received carrier is
displayed,

b. Modulation — The modulation audio in the
generate mode or the demodulated audio in
the monitor mode is displayed.

¢. Spect Analyzer — The spectrum analyzer
mode is enabled. The RF spectrum and the
Operating center frequency is displayed.

B

4-1. GENERAL

SECTION 4
OPERATION

4-2. This section contains information for the operation of the Communication System Analyzer.

4-3. CONTROLS, INDICATORS, AND CONNECTORS

4-4. The analyzer controls, indicators, and connectors are shown in Figures 4-1 through 4-3 and listed with
their functions in Table 4-1.

Table 4-1. Controls, indicators, and Connectors

Item

Description

Function

FRONT PANEL (fig. 4-1)

Keyboard

0 through 9

¢ [ntensity
¢ Focus

Dispr/Sweep control

Twelve-key pushbutton '

keyboard

Line cursor key

Horizontal cursor key

Numerical keys

Stacked concentric
potentiometers
& [ntensity - center
{small) knob

e Focus - outside
(farge) knob

Potentiometer

4-1

Enters variables into memory/enters manual
variables/selects variables to be used from the
memary,

Moves the cursor down to the next line that may
be changed. Preset permanent entries are skipped.
Cursor will move down only. When on last line,
will return to top line with next entry.

Moves the horizontal cursor left to the next entry
position that may be changed. When in the last
left position, the cursor will move to the far right
with the next entry.

Used to select from the memory a stored value
to be used, or to enter directly a value to be used.

Conlrols the intensity of the scope presentation.

Controls the focus of the scope presentation.

Controls the frequency span (1-10 MHz) displayed
on the CRT when unit is used as a spectrum
analyzer. Provides sweep width control when
either sweep function (SWP 0.01-1 MHz or SWP
1-10 MHz} is selected.
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Table 4-1. Controls, Indicators, and Connectors (Cont)

Hem Description Fuaction
e. A/B indicalor
indicates Tone A/Tone B signaling sequence
will be output. See Tone Memary Table
example, figure 4-9,
f. Tone Remote indicator
Indicates access sequence for Motorola
Repealer will be output.
Tone A and B frequencies are entered from the
keyboard on the Tone Memory Display.
DISPLAY Two-pushbutton Selects the function to be displayed by the

select switches

FUNCTION
select switches

Code Synth
Mode select
switches

Code Synth Lvi
control

Ext Level control

Mic connector

Ext Mod in
connector

1 kHz Level control

switcheas

Two-pushbution
switches

Two-pushbution
switches

Potentiometer

Potentiometer/switch

4-pin connector

BNC connector

Potentiometer/swiich

equipment, as indicated by the DISPLAY LEDs.
a. A - moves the selection up one step at a
time
b. ¥V - moves the selection down one step at
a time

Selects the type or mode of signal the equip-
ment will generate or monitor as indicated by
the FUNCTION LEDs. Operation is the same as
for the DISPLAY select switches.

Selects the Code Synthesizer cutput mode as
indicated by the CODE SYNTH MODE LEDs.
Operation is the same as for the DISPLAY
select switches,

Controls the level of Code Synthesizer for
modutation or MOD Qutput.

Controls modulation level of external input
(microphone and other external generators),
Swilch at full counterclockwise position disables
external modulation inputs.

Microphone input, Provides microphone bias
and PUSH TO TALK {GENERATE) connection
to equipment.

External modulation signal input.

Internal 1 kHz tone modulation leve! control.
Switch at full counterclockwise position disables
1 kHz modulation tone.

4-8

Table 4-1. Controls, Indicators, and Connectors (Cont)

itemn

Description

Function

FUNCTION switch

Three-position toggle
switch

4-5

d. Duplex Gen — The duplex generate and
monitor frequencies are displayed. The
depth of modulation on the generator output
or on the received carrier is indicated for the
generate and monitor modes respectively,
For this display, the function swilch oniy
selects which modulation reading is dis-
played.

e. RF Memory — The nine stored RF frequen-
cies or DPL codes with their corresponding
PL and the current frequency in use are dis-
played.

f. Tone Memory — The user seleciable param-
eters for the code synthesizer are displayed.
These include the tone A and B frequencies,
the signaling sequence, and the programming
for each of the eiaht sequences availabie.

g. Freq Counter — The freguency of the signal
inpul to the front panel frequency counter
jack is displayed.

h. BVM — The AC or DC ievel of the signai at
the front panel DYM jack is displayed. The
AC or DC mode is selected with the display
cursor and the keyboard. The battery voltage

is also displayed.
. Ext Watimeter — The external watimeter

element selected and the forward and re-
flected power being passed thru that element
are displayed. The element select is changed
by entering the appropriate range number

with the kevboard.
i. IF — The 455 kHz IF signal from the monitor

receiver is displaved. .
k. Scope AC — The voltage waveform applied

to the front panel vertical input is displayed.

The vertical input is AC coupled.
|. Scope DC — The voltage waveform applied

to the front panel vertical input is displayed.

The vertical input is DC coupled.
Controls the tunction of the equipment. The mode

is shown by the LEDs.

a. Gen - equipment generates and outpuls an
RF signal.




Table 4-1. Controls, Indicators, and Connectors {Cont)

item

Description

Function

FUNCTION indicators

MODULATION

SWITCH

Six LEDs {red)

Three position toggle
switch

b. Pwr Mon - equipment monitors input signals
with the input terminated into the internal
power meler. This position must be used for
inputs of 0.2 watts and greater.

¢. Monitor - equipment monitors input
signals with the input terminated into the
receive mixer. This position is used for
“off the air” monitoring.

indicates the mode or type of signal the equip-
ment is set up to monitor or generate:

a. FM - equipment generates or monitors
frequency modulated signals.

b. CW - equipment generates an unmodulated
RF signal. Monitor CW provides frequency
error measurement only.

c. AM - equipment generates or monitors
amplitude modulated signals.

d. SSB/DSBSC - equipment generates a
double sideband suppressed carrier signal,
NOTE: The level! of the DSBS5C signal
generated is not calibrated, it is for use in
relative measurements only. Monitor 558
mode receives SSB signais with the use of
the BFO.

e. SWP 1-10 MMz - equipment generates a
swept RF signal having a sweep width of 1
to 10 MHz, controlled by the Dispr/Sweep
control. Selection of Monitor Sweep has no
effect, equipment remains in generate mode,

f. SWP 0.01-1 MHz - equipment performs as in
e. above except the sweep width limits are
0.01 MHz to 1 MHz.

Controls the Code Synthesizer modulation source. |
Code Synthesizer mode is shown by the LEDs.

a. Cont - Continuous modulation signal output.

e

i
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Tablie 4-1. Controis, Indicators, and Connectors {Cont)

ltem

Description

Function

FRONT PANEL (fig. 4-1) {Cont}

CODE SYNTH Mode
indicators

Six LEDs (red)

b. Off - Turns off signal. When the mode is
DPL or DPL Inv, returning the switch to Off
from Cont produces a 133 Hz tone burst
for a 120 ms duration.

c. Burst - For PL, tone A, and tone B modes the
output is present for as long as the switch is
held in the burst position. For the A/B mode
the burst position causes a single signaling
sequence to be output. For the DPL and
DEL inv modes the Burst position causes a
133 Hz tone to be output. For the Tone
Remote mode either the Burst or the Cont
position causes a tone remote access
seguence to be output. The access sequence
ieaves tone A at a low level for transmit-type
commands until the switch is returned to the
Off position. This swilch is spring loaded to
return to the Off position from the Burst
position.

When illuminated, indicates the selected mode of
the Code Synthesizer.
a. PL/DPL Indicator
PL - Selected Private Line frequency output
to 1 kHz
DPL - Selected Digital Private Line code output
Maximum code number is 777,
b. PL/DPL inv indicator
PL - Same as above
DPL - Inverted output of selected Digital
Private Line code. Maximum code number is
77T,
The Private Line frequencgy or the Digital Private
Line code is selected from the RF memory display
or entered from the keyboard on the Gen Mon
Mtr display.
¢. Tone A indicator
Indicates Tone A selected for cutput
d. Tone B indicator
indicates Tone B selected for oulput
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Table 4-1. Controls, indicators, and Connectors {Cont)

item Description Function

DC IN power
connector

4-pin connector Connects to DO prime power s0urce

AC powe -pi
D r connector 3-pin connector Connects to AC prime power source Internally

patched to accommodate either 100-110 VAC
110-130 VAC, 200-220 VAC or 220-289 VAC

- Equipment automatically switches to external
time base with an input at this eonnector.

10 MHz std OUT
connactor

488 BUS connector

BNC connector Provides an output of the internal or external

10 MMz time base for externat use.

Placement of I/0 connector when IEEE-488
Interface Bus option is provided.

Blower power
connector

4-pin connector Placement of Blower power connector,

4-5. QPERATION

4-6. i

A:a; ;l:e.operatgr may use the (?RT display to become familiar with the functions the Communication System
f y Fis cgpa le of performing. The unit may be preset to any of the functions the unit performs. A
unction and its parameters are selected they are displayed on the CRT | e

T . . .
he unit contains a nonvolatile memory that stores frequently used data for fast access, reducing setup time

As a function is selected, if data for that function is stored, the data is displayed on the CRT

required for the function. Selection of stored dataorke

changed the CRT display changes to reflect the new parameter being used or function being performed

§~7. CALIBRATE. The Communication S
time/frequency standards (figure 4-4).
follows:

ystem Analyzer may be calibrated to WWV or other
To calibrate the unit's time bage {frequency standard) proceed as

&  Connect antenna to RF In/Out connector.
b.  Set FUNCTION switch to Monitor and DISPLAY tg Gen/Mon Mtr.

€. Enter frequency of time/trequency standards station directly from keyboard.
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Table 4-1.

Controls, Indicators, and Connectors {Cont)

Hem

Description

Function

Mod Out connector

Volume control

BW switch

BFO conirol

Sig Lvi/Zero Beat
indicator

Squelch control

Image/Dplx switch

Demod Cut
connecior

Oscilloscope Horiz
switch

BNC connector

Potentiometer

Two-position switch

Potentiomeler/switch

LED (red)

Poientiometer

Two-position switch

BNC.connector

Seven-position
rotary switch

Qutput connector for all modulation signals
{zll signals combined).

Controls speaker output level.

In either Pwr Mon or Monitor modes selects

IF bandwidth. NB is £6 kHz mod acceplance
bandwidth. WB is £100 kMz mod acceptance
bandwidth. In Gen FM mode selects modulation
range. 0-25 kHz dev in NB mode or 0-100 kHz
dev in WB mode.

BFO on/off and beat frequency control
for sideband reception. Full Counterclockwise
position is off.

NOTE: To minimize interference the BFQO
should be turned off when not in use.

Ftashes at a rate equal to the difference
between the received carrier frequency and the
programmed frequency. Also is used as a
squelch indicator.

Adjusts squeich threshold level, full counter-
clockwise position disables squelch,

NOTE: Monitor sensitivity is greatly decreased
{for high-level use} as the conirol is increased
clockwise beyond the quieting point.

in duplex generation mode, controls the duplex
frequency outpul for above {High) or below
{Low)} the receive programmed frequency. In the
monitor mode it selects the frequency of the
local pscillator injection above or helow the
programmed maonitor frequency to remove
image interference.

Heceiver audio ocutput.

When in the oscilloscope mode, selects the
horizontal sweep rate or selects the externat

horizontal input.




Table 4-1,

Controls, indicators, and Connectors (Cont)

Hem

Description

Function

Horiz Vernier control

Ext Horiz

Trig Level

Position controls
s Vert

8 Horiz

Vert switch

Vert Vernier control

Vert/Sinad/DVM/
Counter in connector

Fotentiometer

BNC connector

Stacked concentric
potentiometer and
switch

Stacked concentric
conirolled potentiometer
Center {(small) control
knob

Cutside {large} contro
knob

Four-position rotary
swilch

Potentiometer

BNC connector

4-10

Horizontal sweep rate Vernier or external hori-
zontat input gain Vernier. Caiibrated position
is fully clockwise.

Allows external horizontal inputs for oscilloscope.

Selects oscilloscope trigger level and trigger
mode. Center knob selects the fevel of trigger.
Outside (largest) knob controis the trigger
mode. in Auto position, continuous sweep with
no vertical input signal, synes on vertical input,
Normal position, no sweep unless vertical input
is present, syncs on vertical input.

Controls the position of the CRT disptay, when
in the oscilloscope mode.
Controls the vertical position of the CRT
display
Controls the horizontal position of the CRT
display
Oscilioscope operation uses values marked to
the right of the switch, indicating volis per
division on the CRT. Values marked to the left
of the switch are used during maodulation
display mode, indicating range for calibrated
FM deviation,

NOTE: Frequency Counter sensitivity
is also controlled by this switch.

Vernier gain control for vertical inputs to the
CHT when in the oscilloscope mode. Fully
clockwise is the calibrated position,

Signal input to the equipment for the following
operations:

a. External vertical for oscilloscope
operation

b. SINAD Meter
Frequency Counter

d. Digital Voltmeter

it e

&

Table 4-1,

Controls, Indicators, and Connectors {Cont)

ftem

Bescription

Function

Type N connector

Potentiometer

14-position ganged
atten and switch

Ext Wattreter

Freq Set controls

» Coarse

2 Fine

Frequency offset
control (0-10 MHz/Off
/45 MHz)

Cutput connector

RF Infout connector

RF Level Variable
control

AF Level Step
switch

Connector

Stacked concentric
potentiometers

Inside {small} contro}
knob

QOutside {large) control
knob

Three-position swilch

BNC connector

RF input in the power monitor or monitor
mode, RF output in the generate mode,

Vernier control of RF output level. Exceeding
the AM limit marking in AM generation mode
may result in a distorted output.

Ten dB per step control of BF output level

in generate mode. Also serves as RF input
level step attenuator in monitor and spectrum
analyzer modes.

Allows input from Motorola ST-1200 series in-
line wattmeter elements for measurement and
CHT display of forward and reflected trans-
mitted power.

Controls the duplex generalor output frequency
in the Duplex Generation mode.

Coarse frequency controb

Fine frequency control,

Selects the offset of the transmitted frequency
from the selected receive frequency (Image/
Dpix switch determines side of selecied
frequency the offset will be). 0-10 MHz position
allows frequency offsel to be varied between
0-10 MHz. In the 45 MHz position the offset

is variable over a small range around 45 MHz
with the use of the Fine frequency control.

Output connector for duplex generator ocutput.

SIDE PANEL (fig. 4-2)

Frequency Standard
control

Potentiometer

Allows calibration of the time base frequency
{freq std)

REAR PANEL (fig. 4-3)

DC 8A

Line fuseholder (8 amp)

DC tnput line fuseholder
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The frequency indicated at the top of the screen is now that of the desired i

be monitored for call signs, etc.

NOTE

ncoming signal. It can also

The spectrum analyzer is functional but uncalibrated for level measurements in
Power Monitor mode for transmitter testing with the built-in 125 watt 50 ohm oad.
{Observe "RF LOAD QVERTEMP" warning for high power levels or extended

periods of use,)

d. Select AM function.

e. Using a tuning tool, adjust time base frequency calibration control (on ieft side of housing) until CRT
‘ frequency error display indicates less than 5 Hz error. Frequency settability to 0.5 part per million can
thus be achieved using a 10 MHz frequency standard station.

MOTE

The time base oulput is also available on the rear panel for external measurement or
taboratory calibration to better than the 0.5 ppm achievable with the above method.

NOTE

An external time base input is also provided on the rear panel,

-2001 CEKTER FREZ  B) 466,9250 gy |- CENTER
FREQUENCY :;
' R-2001A FUNCTION =] wnuctos &b B 133.0000 wan  be— FREQUENCY
o
THEUT BATTE Tl
aF IN/0UT ANALOG
9 INDICATOR crigf var . 5.4 |ea— CARRIER

OF CARRIER  —pm = . ERROR

ERROR 1%, i Wt
: MEG % AN i - 34 EIT AN -t LR e POS % AM
8521-25 e f 5 L0
Figure 4-68. Spectrum Test Setup and CRT Display l 8521-22

ANALDG INDICATOR

4-12. MONITOR. The analyzer is capable of monitoring the same frequencies that it generates (para 4-9), OF % AM

Select Gen/Mon Mtr in the DISPLAY column and the modulation type in the FUNCTION column. Set the
FUNCTION switch to the Monitor position for small signal samples or off the air monitoring. For high power
signal monitoring {0.2w to 125w), set the FUNCTION switch to Pwr Mon,

Figure 4-4. System Analyzer Time Base Calibrate Test Setup and CRT Display
CAUTION

4-8. GENERATOR OPERATION. The system generates RF frequencies for FM, AM, CW, SSB, and D$BSQ
types of fransmission covering a range of 10 kHz to 1000 MHz. To generate a signal the FUNCTION switch is
ptaced in the Gen. position.

To prevent undue stress on the protected circuits itis advisable to always switch the
system to the power monitor mode before applying power in excess of 200 mw,
Additional protection is also obtained by making it a practice not to leave the step

attenuator in the 0 dB position. NOTE

NOTE An BF proiection circuit to protect against damage due to inadvertent application of

RF power 1o the unit, when in a generate or sensitive monitor mode, is functional

High-powered equipment in the 1-30 MMz range, which has unusually fast carrier over the fuil monitor frequency range of the equipment {2 to 1000 MHz).

rise times, may damage the system anaiyzer with repeated activation of the protect
circuit. Ensure the FUNCTION switch is in the Pwr Mon pasition {this enables the

The type of signal is selected using the FUNCTION select LED indicator column. The unit can deliver an output
protect circuit) before RF power is applied to the equipment.

of up to 1 voltinto 50 Ohms. When in the AM generate mode the variable control {localed in the RF SECTION

on the front panel) should not be set above the AM limit mark. Exceading this may cause distortion in the

In the monitor mode the CRT displays the type of signal being monitored, the selected frequency, power, error output.

of the received frequency, and the modulation level.

4-13
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NOTE

The RF protect circuit may trip i generator is run at full power output without having
a 50-ohm load connected.

4-9. DUPLEX GENERATION. When operating in the duplex generate mode the offset frequency can be set
to either 45 MHz or 0 to 10 MHz (adjustable). The image/Dplx switch sets the offset frequency above {thigh) or
below (low) the monitored frequency. When offset is in the 0 to 10 MMz range, the control rangfa mgy Er\clude a
foldback region. if the generator is operated in this foldback area erroneous frequency output mfjscatmns €an
be given. Avoid areas where backward indication or ajittering display of the offset frequency are incurred. The
following is an example of the duplex generator being used to setup repeater levels.

a. Connect DUPLEX GEN output to repeater receiver anienna input and repeater transmitter signal
sample to RF In/Out connector. The Duplex Gen Output level is fixed at -30 dBm nominal.

b. Set FUNCTION switch to Gen and DISPLAY to Duplex Gen.

c. Select Duplex Monitor frequency (repeater transmit frequency) from memory tabie or enter directly
from keyboard.

d. Set DUPLEX GENERATOR frequency to repeater receiver frequency.

e. Adjust PL and test tone deviation to desired level on display.

f  Set FUNGCTION switch to Monitor and measure the deviation of the repeated signal.
NOTE

Switch function to power monitor and connect repealer transmitter {under 125
watts) directly to the RF In/Out connector to read power and frequency error, as

well,
PEATER XMIT
f-2001A FUNCTION —w-] 105, Ex noniipe B~ 456,6000 nnl EQEEUEN{}Y
DUPLEX RF REPEATED

OUTPUT  §N/OUT PUPLEN GENERATOF  3T1.800 wwo RECEIVED FREQUENCY

i

REPEATER AEPEATER '
POS DEVIATION
i RF OUT NEG DEVIATION DUPLE HOM N
RF OF REPEATED SIGNAL 7 —-:=° LEV FHZ $.E : GF REPEATED SIGNAL
REPEATER DEVIATION ALARM e 723 ciarr rep”vns goves o
SETTING
8521-27

Figure 4-5. Duplex Generation Test Setup and CRT Display
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4-10. FREQUENCY COUNTER. The frequency counter measures inputs in a range from 10 Hz to 35 MHz.
The input to the frequency counter is through the Vert/Sinad/DVM/Counter in, BNC connector (located inthe
OSCILLOSCOPE section of the front panel). The counter sensitivity is controlied by the scope Vert switch.
The following shows the minimum sensitivity for each switch setting:

Switch setting Sensitivity
0.01 50 mV RMS
9.1 500 mV BRMS
.0 5V RMS
10.0 50V RMS

The autorange output of the counter is displayed on the CRT to a resclution of 0.1 Hz or 5 digits.
NOTE

Do not connect transmitier directly 1o the frequency counter input. Instead use the
RF In/Cut connector and the frequency error meter for transmitter frequency
measurements.

4-11. SPECTRUM ANALYZER. Inputto the specirum analyzer is through the BF In/Out connector. Select
the spectrum analyzer position on the DISPLAY column. Place the FUNCTION switch in the monitor position.
Select the desired width of sweep by the Dispr/Sweep control. The center frequency is selected from the
memory or entered directly from the keyboard, it is displayed at the top-right of the CRT. The following is an
example of locating the frequency of an incoming signal with the spectrum analyzer.

a. Connect antenna to RF IN/OUT connector.

b. Set FUNCTION switch to Mon. and DISPLAY to Spect. Analyzer.

c. Select center frequency from memory table or enter directiy from keyboard.
d.  Adjust Disp/Sweep control for desired spectrum span.

8.  Adjust Step attenuator if required to reduce sensitivity.

f.  To determine whether a given displayed signal is valid or being internally generated, flip the
image/Dpix swilch to the opposite position, If signal moves in frequency or disappears, it
then/represents an internally generated spuricus response or recelved image.

g. Use the RF Scan control to move desired signal to center of the screen. if the signal is located to the
right of screen center line, move the RF Scan control clockwise into one of five positive stepping
modas. If the signal is to the left of screen center line, turn the RF Scan control counter clockwise to
one of five negative stepping modes.

h.  Adjust Dispr/sweep control fully counterclockwise for 1 MHz spectrum span.
i Again use RF Scan to recenter signal on screen.
i Set DISPLAY to Gen/Mon Mtr.

k.  Now adjust the RF scan control to minimize any existing frequency error between the incoming signal
and the Monitor frequency.
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R-2001 FUNCTION ~—&=| szuitos Fn B) 151.9550 hyy  [==— FREQUENCY
VERT/SINAD IHPUT UATTS £.00
RF W/OUT DVM/COUNTER IN 5 -
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k AEADING DyH BDDE 15 1) AT },
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TEST VOLTAGE
8521-24
Figure 4-10. Test Setup for Using DVM and Signal Generate with CRT Display
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4-13. EXT WATTMETER. When the analyzer DISPLAY is sel to the Ex!t Wattmeter mode and the Motorola
RTL-4055A in-line wattmeter adapter (supplied) is connected to the ExtWattmeterjack the analyzer measures
both forward and reflected power. The power rating of the wattmeter elements {Motorola ST-1200 series'), {0
be used, are displayed on the CRT. The following is an example of a test setup for external wattmeter
operation. Figure 4-7 shows the test set connections and CRT display.

a.  Select the EXT Wattmeter function by means of the arrow keys located below the DISPLAY column.

b.  Plugthe connector of the RTL-4055A in-Line Wattmeter adaptorinto the "Ext-Wattmeter” jack located
on the RF SECTION of the front panel.

¢.  Using the keyboard; enter the single digit which corresponds to the full scale power rating of the ST~
1200 series element you plan o use.

d.  Place the ST-1200 elementin the In-Line Wattmeter adaptor and install element/adaptor assembly into
transmission line.

NOTE

Arrow on in-Line Wattmeter Adaptor must point in the forward direction of the
desired rf power flow through the adaptor.

e. Key transmilter and observe magnitudes of forward and reflected power as displayed simultaneously
on the 2 analog meter bars and corresponding digital readouts.

R-2001 FUNCTION ~—e=1 cxv uaTYHETER  ELEHENT ug §
EXT el n onoi WATT METER ELEMENTS
WATT METER ANALOG Pro0f B> t0d % 148 TABLE
¢ I INDICATION
GF FORWARD FUD UATTS 0.0 e Egigggﬂ Powen
POWER 13 109
] ANALOG REV URTTS 0.0 lea— REFLECTED POWER
INDICATION 1 % e READING
-] o OF REFLECTED :
RF 70 AF FROM POWER
ANTENNA TRANSMITTER 852112

Figure 4-7. Wattmeter Test Setup and CRT Display

4-14. SIMULTANEOUS GENERATE AND MEASUREMENT OPERATIONS. The following test setups and
CRT displays are examples of simultaneous generating and measurement operations.

a. FM Mobile radio setup for receiver sensitivity using Generator and SINAD meter.

1. Connect RF In/Out to mobile radio antenna connector and multipurpose measurement (SINAD)
input to receiver audio output.

" Contact your Motorola Parts Source for ordering separately.

’
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“Set FUNCTION switch to Gen. and DISPLAY switch to Gen/Mon Mtr.

Select frequency from RF memory table or enter directly from keyboard.

Adjust 1 kHz level for 3.0 kHz deviation and RF level for 12 dB SINAD indication. (The maobile
radio audio output may be set to the desired leve! using the DVM AC mode.)

Read receiver SINAD sensitivity in microvoits or dBm.

R-2001

VERT/SINAD
DVM/COUNTER

RF IN/OUT N

Q o)
F ]

Figure 4-8. Test Setup for FM Receiver Sensitivity Using Generator and SINAD Meter with CRT Display

b/

]
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FUNCTION ——tw] inC¥2TE FH Bboo152,0420 ne:  hes FREQUENEY
_ fL . IFL e GG - 1Pl CODE
o, JGERbEC RF QUTPUT
=R T b IEm LEVEL
ANALOG SINAD tinEs pE o DIGITAL SINAD
INDICATOR e s . e ——— READING
NEG DEVIATION —] -4.24 §y bl +4.58  lea— POS DEVIATION
N sg, m—? o T . ..m,,;‘ *ANALUG
- MRE: DEVIATION
INDICATOR
8521-23

Test pager decode and alert function, and demonstrate simuitaneous modulation.

1.

2.

sysiem)

Set FUNCTION switch to Gen and DISPLAY to Tone Mem.

NOTE

Select pager frequency from RF memory table or enter directly from keyboard.
Enter pager tone code frequencies and select desired time sequence in memory table.

“Activate and adjust Code Synth. Lyl for 3.3 kHz deviation on Gen/Mon Mtr. display. (5 kHz

Timing sequences 1 through 4 are preset and can not be changed. Timing
sequences 5 through 8 are keyboard programmable for testing other pager types,
upper and lower timing limits, or future schemes.
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Figure 4-9. Test Setup for Pager and Alert Functions with CRT Display

Troubleshooting Receiver audio stages using "DVM and Signal Generate” function simuitaneously.

1.

2.

Select the DVM function by means of the arrow keys located below the DISPLAY column.

Using the keyboard "down" arrow position the CRT cursor adjacent to the "DVM Mode”
graphics.

Enter a "1" via the keyboard to select AC voltage measurement or a 2" for DC voltage
measurement selection.

Set up the desired on-channel RF signal to provide an input to the receiver,
Set Function switch to "Gen”, Set appropriate RF output level (as indicated on the CRT screen).

Apply test signals from the receiver audio stages to the instrument's “Vert/Sinad DVM/Counter
In" input. DC Voltage measurement points are also applied to this same input. The supplied Xi
test probe may be used.

Refer to the CHT screen for an auto-ranging and analog/digital indication of either DBC voltage
or AC voltage and corresponding dBm level,

NOTE

The AC DVM indication of dBm is referred to 800 ohms.
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5-14. MAJOR ASSEMBLIES

5-15. The Communication System Analyzer is designed for ease of maintenance. Most of the circuitry is on
seven piug-in circuit boards. A list of all subassemblies is givenin table 5-1. The assembly locations are shown

in figures 5-1 and 5-2.

Table 5-1. List of Subassemblies

Generator Module

5-4

Ref. Part Number Replacement
Des. ltem As Labeled Order Part No.

A L.ow Voltage Power Supply Module 01-PO7897Vv001 RTP-1005A

A1A1 Low Voltage Power Supply Switcher | 01-P0O7881V001 RTP-4016A
Module

A1A2 Low Voltage Power Supply Output 01-P{7856V0M RTR-4013A
Module

A1A3 Low Voltage Power Supply Control 01-PO7853V001 ATE-4012A
Module

A1A4 L.ower Volitage Power Supply Relay 01-PO7892V01 01-80305A868
Module

A2 Scope Amplifier Module 01-P00413N0G2 RTC-40078

A3 Scope/DVM Control Module 01-P00403N002 RTC-40088

Ad Receiver Module 01-PO0339N002 RTL-1002B

AS Synthesizer Module 01-PO0O3B5N0OZ RTC-10018

ABAT Digital Synthesizer Card 01-PO0358N002 RTC-4008B

A5H* RF Synthesizer Card 01-P0O038BEN0O02 RTC-40108

AB Audio Synthesizer Moduie 01-PO0B426N002 RTC-40118B

AT Processor Input/Qutput Module 01-PO0405N002 RTC-4012B

AB IEEE Bus Module {Optional) 01-PO0O203N002 RTC-40138

A9 Microprocessor/Character 01-PO7894V001 RTC-4018B

SECTION V
MAINTENANCE

5-1. SERVICE

5.2, The Motorola Test Equipment Repair Center is charged with the service responsibility for all test
equipmen! supplied by the Motoroia Communications Group. The center maintains a stock of original
equipment replacement parts and a complete library of service information for all Motorola test equipment.

5-3. Most in-warranty repair are performed at the center. Exceptions include repairs on some equipment not
manufactured by Motorola which are performed by the original supplier under the direction of the Test
Equipment Repair Center. Out-of-warranty service is performed on a time and materials basis at competitive
rates and the maximum turn-around goal is less than ten working days, Customer satisiaction is continualty
surveyed by reply cards returned with repaired instruments.

5-4. The Test Equipment Repair Center also provides a convenient lelephone troubleshooting service.
Frequentily, a user technician can troubleshoot a piece of equipment and isolate defective components under
the direction of the Test Equipment Repair Center via telephone. Required replacement parts are then
immediately shipped to the user thereby reducing shipping time and servicing costs. For telephone
troubleshooting contact the Test Equipment Repair Center tol! free at (800) 323-6967.

5-5. Allotherinquiries and requests for test equipment calibration and repairs should be directed to the Area
Parts Office. They will contact the Test Equipment Repair Center, process the necessary paperwork and, if
necessary, have the Center contact you to expedite the repair.

5-6. REPLACEMENT PARTS ORDERING

5-7. Motorola maintains a number of parts offices strategically located throughout the United States. These
facilities are staffed to process parts orders, identify part numbers, and otherwise assist in the maintenance
and repair of Motorola Communications products,

5-8. Orders for all replacement parts should be sent to the nearest area parts and service center listed below.

When ordering replacement parts the complete identification number located on the equipment should be
included.

5-9. ADDRESSES
5-10. General Offices

MOTOROLA INC.

Communications Division Parts Dept.
1313 E. Aigonguin Rd.,

Schaumburg, tHinois 60196

Phone: 312-397-1000

Executive Offices: 1301 £. Algonquin Rd.,
Schaumburg, Hlinois 60196

5-1



5-11. U.S. Orders

-
WESTERN AREA PARTS MIDWEST AREA PARTS
1170 Chess Drive, Foster City, 1313 E. Algonquin Rd. -
San Mateo, California 94404 Schaumburg, 1. 60196 s
Phone: 415-348-3111 Phone: 312-576-7322 w,
TWX: 910-375-3877 TWX: 910-693-0869 "
MID-ATLANTIC AREA PARTS EAST CENTRAL AREA PARTS '
7230 Parkway Drive 12995 Snow Road
Hanover, Maryland 21076 Parma, Ohio 44130
Phone: 301-786-8600 Phone; 216-267-2210
TWX: 710-862-1841 TWX; 810-421-8845
EASTERN AREA PARTS PACIFIC SOUTHWESTERN AREA PARTS Y
85 Harristown Road 9980 Carroll Canyon Road
Glen Rock, New Jersey 07452 San Diego, California 92131
Phone: 201-447-4000 Phone: 714-578-2222 i
TWX: 710-988-5602 TWX: 810-335-1634
SOUTHWESTERN AREA PARTS SOUTHEASTERN AREA PARTS
3320 Beli Line Hoad 5096 Panocla
Dallas, Texas 75234 industrial Blvd.,
Phone: 214-241-2151 Decatur, Georgia 30032 ﬁ i CAUTION
TWX: 910-860-5505 Phone: 504-981-9800 3 )
TWX: 810-766-0876 Th-ng equiprr?ept contains parts tr?at are subject to damage‘by
GULF STATES AREA PARTS M ;f;giiﬁctncxty. Proper precautions should be taken during
8550 Katy Freeway
Houston, Texas 77024
Phone: 713-832-8955 i X
5-12. Canadian Orders -
CANADIAN MOTOROLA ELECTRONICS COMPANY E_
Parts Department : 4
3125 Steeles Avenue -
East Willowdale, Ontario
Phone: 516-498-1441 -
TWX: 810-492-2713
Telex: 02-29944LD
5-13. AIll Countries Excepi U.S. and Canada -
MOTOROLA INC., OR MOTOROLA AMERICAS, INC.’ ;
International Parts
1313 E. Algonquin Road, 7
Schaumburg, Hinois 60186 U.S.A,
Phone: 312-397-1000
TWX: 810-693-1592 or 1589
Telex: 722433 or 722424 i
Cabte: MOTOL
5-2
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I “” | [ Table 5-1. List of SQbassembiies {Cont)
= | Ref. Part Number | Replacement
. Des. Item As Labeled Order Part No.
e A10 High Voltage Power Supply Module 01-PO7896V0MN RTP-1006A
[ B A1 RF input Module 01-P0A394N003 RTC-10028B
| | A11A1" Protection/Power Meter Card 01-PO0400NDOZ | RTL-40618B
Al1AZ" Converter/Wide Band Amplifier 01-PO0O38BN0OG2 RTC-40158
Card
w AT1A3? Offset Generator Card 01-PO0O339N002 RATC-4016B
Al12 Front Panet Interface Module 01-PO7846V001 ATL-4086A
A13 Frequency Standard Module 01-P0O78968V001 RTL-1011A
Al4 Front Panel Assembly (1-PO78B60VOCT 01-80305A64
AT4A1 { Dispiay Board Assembly 01-P0O7843V001 | 1-80305A63
Motherboard Assembly 01-P0O7824V001 RTL-4089A

" These items are solder-in submodules listed for reference purposes. These cards are not normally repaired
or replaced individually.
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Figure 5-1. Communications System Analyzer, Top View, Cover Removed
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Figure 5-2. Communications System Analyzer, Bottom View, Cover Removed
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5-16. THEORY OF OPERATION
5-17. General

5-18. The operation of the Communications System Analyzer can be divided into nine basic functions;
Generate, Power Meter, Monitor, Duplex Generator, Code Synthesizer, Frequency Counter, Digital Voltmeter
(DVM), Oscilloscope, and Sinad Meter. The general operation of the unit will simultaneously incorporate the
basic functions to provide the total capability of the system.

5-19. The following discussion will cover the block diagrams for each of the basic functions plus a discussion
on the processor control of the system. A functional block diagram of the total system is shown in figure 5-3.
Only the major signal paths between each of the modules are shown to clarify the total system configuration.

5-20. System Control

5-21. System Control is the primary respensibility of the internal microprocessor. Front panel control and
system status inputs to the processor are manipulated by the processor to provide the control for the operating
mode. From the front panel the processor monitors the keyboards, the function select switch, the modulation
control switch, the RF scan switch, the image switch, the bandwidth switch, the horizontal and vertical range
switches, and the step attenuator switch. This information plus internal status information causes the
processor to display the appropriate information on the CRT to program the center frequency, to set up the
generate or monitor mode, and to make the internal switching arrangements for the selected operating state.

5.22 The interface to and from the microprocessor is via the processor bus. This bus consists of a 16-bit
address bus, an 8-bit data bus, and a 7-bit control bus. This bus interfaces the processor 1o its program
memory (ROM), scratch pad memory (RAM), IEEE interface, and the peripheral interface adapiers (PIA). The
PIA is the mechanism by which the processor interfaces with the system. A PIA consits of a dual 8-bit latch
which may be programmed as either an input or output for the microprocessor. System input and control
information passes to and from the microprocessor via three system control buses attached to a PlA.

5-23. Each system control bus consists of a 4 bit address bus, a 4 bit data bus, and an enable line. The 4
address bits determine which of 16 possible latches the 4 bits of data is to be sent to or received from. The
enable line triggers the actual transfer of data. The three control buses within the system are called the RF
control bus and the AF control buses 1 and 2. The BF control bus is as described above while the AF control
buses consist of a single 4-bit address and 4-bit data bus and two enable lines. The resulting total input/output
capability for the system buses is 16 latches at 4-bits each times 3 buses or 192 bits. A tabulation of buses and
the controiling or input function of each bit is shown in table 5-2.

5-24. Systems with the |IEEE remote control option interface the IEEE bus to the processor bus through a
general purpose interface bus adapter (GPIB) on the IEEE interface module. When enabled all control inputs
to the system pass through the IEEE bus and front panel controls are ignored. For more information on {EEE
contral see section 21,

5-25. Generale Mode

5-26. The generale mode provides a variable level RF output that is phase locked to the internal 10 MHz
standard. AM, FM, and Sideband Modulation are possible on the output signal. A block diagram of the
generate mode is shown in figure 5-4. '
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Table 5-2. Control Buses and Functions
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Figure 5-4. Generate Mode Block Diagram

5-27. The Frequency Standard module {A13) contains a 10 MHz standard oscitlator with buffering and
switching to provide a 10 MHz signal to the EXTERNAL 10 MMz OUTPUT and to the RF Synthesizer (A5). A
provision is made for the application of an EXTERNAL 10 MMz INPUT which causes the internal standard to
shut down and the EXTERNAL 10 MHz INPUT to be switched to the EXTERNAL 10 MHz OUT and to the BF
Synthesizer.

5-28. The 10 MHz standard input to the RF synthesizer is digitally divided down to provide SYSTEM REFF
FREQUENCIES for the frequency counter, the zero beat detector, the second local oscillator in the receiver,
and the processor timing reference. Additionally reference frequencies are provided for a fixed 550 MHz
iocked loop and for a programmable 500 MHz-1000 MMz locked loop. The programming of the 500 MHz-1000
MHz locked loop is provided by the RF CONTROL BUS from the processor. The SELECT SWITCH selects one
of three possible output points for the SYNTH RF output signai. The first is from the 500 MHz-1000 MHz loop
directly. The sacond is from a divide by two on the output of the 500 MHz-1000 Mtz loop which gives
frequencies from 250 MHz to 500 MHMz. For outputs below 250 MHz, the oulput of the 500 MHz - 1000 MHz loop
is mixed with the fixed 550 MHz signal and the difference signal used for the output. For this output the
processor programs the 500 MHz - 1000 MHz loop for frequencies between 550.01 MHz and 800 MHz to oblain
outpuis from 10 kHz to 250 MMz respectively.

5-28. FM and SWEEP Modulation is implemented within the 500 MHz-1000 MHz lcop. FM capability is 200
kiHz peak which when divided by two gives the 100 kMz peak requirement. Similarly the sweep capability is 10
MHz peak which provides the 5 MHz requirement for the sweep generator and spectrum analyzer
reguirements.
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5-30. The SYNTH RF signal is amplified and leveled in the RF Input module (A11). The signal level at the
output of the wideband amp is detected and compared to the AM MOD & DC REF signal from the front pane!
level control. H there is a difference between the two signal levels, the ALC amp provides an error voltage. The
error voltage controls the attenuation of the Voltage Controlled Attenuator (VCA) in the direction that will
make the detected RF output equal 1o the AM MOD & DC REF signal. There are two possible VCA’s for the
ouiputieveling. The VOCA within A11 is used for frequencies from 1 Mtz to 1000 MMz, For frequencies below 1
MHz, the VCA on A11 is set to minimum atlenuation and the VCA on the RF Synthesizer module is used for
feveling, Amplitude modulation is incorporated by suming the modulation signal with the DC reference signal
to force the leveling loop to vary the output fevelin proportion 1o the modulating signal. The signal from the RF
tevel detector (CARRBIER + MOD LVL) is used by the processor for the determination of BF outputievel and the
percent AM. The leveled oulput range of the Wideband Amp is from -3 dBm to +13 dBm (0,16 1o 1.0 Vrms).

5-31. The leveled output from the Wideband Amplifier is applied to the Generate/Monitor {T/R) switch. For
AM, FM, and CW signals the switch connects the amplifier output to the Step Attenuator. For Double Sideband
Suppressed Carrier {DSBSC) the T/8 switch is in the "R” position where the amplifier output is connected to
the local oscillator port on the receive mixer and the attenuator is connected to the BF port. The DSBSC MOD
signal is then used to drive the IF port of the mixer giving a DSBSC signal at the BF port and thus at the Step
Attenuator,

5-32. Coarse level control in 10 dB increments is provided by the Step Attenuator. The total range of the
attenuator is from 0 dB to 130 dB atienuation. For the basic R20018 the Step Atlenuator is controlied directly
by a shaft to the front panel knob. With the IEEE control option the Step Altenuator is electrically
programmable and conirolled by the processor. The front panel knob in this case is connected only to arotary
switch which directs the processor in setting the attenuation level. Under JEEE control, commands via the iEEE
bus determine the atienuator setting. (See section 21.)

5-33. The RF signal from the Step Attenuator passes through the input protection circuitry to the RF Output
jack. A level detector on the RF Gutput jack monitors the power level at the jack. If powerinexcess of 200 mW is
applied to the Oulput jack, the protection circuit will activate and switch the RF Output jack to the internal 50
ohm load. This action protects the Wideband Amp and Step Attenuator against burnout. A signal line from the
protection network signals the processor that the system is in the protected mode. The processor in turn
activates the CRT and alarm warnings.

5-34. Power Meler

5-35.  Input power measurements are made with the RF Input terminated into an internal 50 ohm toad. This
termination is the same one used for the protect mode when in the generate or monitor functions. A block
diagram of the power meter is shown in figure 5-5.

5-36. For the power meter mode the processor sets the WATT METER ENABLE line to cause the RF input
jack to be switched to the 50 ohm power termination. For modes other than the power meter, an Input Detector
on the RF Input jack detects when the input power has exceeded 200 mW and then switches the input to the
load.

5-37. The switch is a single pole double throw configuration so that when switched to the RF load the path to
the Step Attenuator and Converter is open circuited. However, leakage across the open swilch provides
sufficient signal for operation of the normal monitor functions.
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Figure 5-5. Power Meter Block Diagram

5-38. A sampie of the RF voltage being applied to the RF Load is detected by the Power Detectorto giveaDC
output proportional to the peak RF voltage. The amplifier following the detector buffers and gain adjusts the
detected voltage to provide the RF INPUT POWER signal to the processor. The processor then determines and
displays the RF input power.

5-39. A Temperature Sensor located near the flange of the RF Load alerts the processor when the load
temperature exceeds 80° C. The processor reacts to the OVER TEMPERATURE signal by displaying a warning
message on the CRT and by sounding the audible alarm.

5-40. Monitor Mode

5-41. The monitor mode allows RF signals from an antenna or from a transmitter directly to be checked for
frequency error, modulation level, and spectral content. AM, FM, and sideband modulations can be
accommodated with this system. A block diagram of the monitor mode is shown in figure 5-6.

5-42. The RF signal to be monitored is applied to the RF input jack on the RF Input module {A11). If the input
fevel is less than 200 mW the input signal passes directly through the Input Protection circuitry to the Step
Attenuator. For input levels greater than 200 mW the protection circuit switches the input to the internal load
and signal the operator to switch to the Power Monitor mode. In this case, RF leakage (paragraph 5-37)
through the protection circuits provides the input signal to the Step Attenuator.

5-43. For the monitor mode the T/RB switch is set so that the RF inputfrom the Siep Attenuatoris connectedto
the RF port on the receive mixer. The output from the wideband amp is switched to the local oscillator porton
the receive mixer. The processor programs the RF Synthesizer for an output frequency that Is offset irom the
frequency to be monitored by 10.7 MHz. The offset may be above or below the center frequency as selecled by
the front panel image switch.
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5-63. The three modulation sources are sumed together on the Audio Synthesizer module after the level
controls. The composite modulation signal is then switched to the appropriate modulator and applied to the
modutation determination circuitry (MOD CAL AUDIO), the audio amplifier (SPKR AUDIO), and the
Modulation Output jack (MOD OUT) on the front panel. The signalto the front panel jack is buffered by a Driver
Amplifier to provide a low driving source impedance.,

5-64. The AM modulation signai at the output of the Select Switch is sumed with a +5 volt signal. This
combination provides a DC level to control the average outpul power of the wideband amp in the RF Input
module, and a superimposed moduiation signal to give an AM output. The RF Level control on the front pane!
forfocal control or the Programmable Atteruator on the 1EEE module provide local or remote RF lavel control
by simultanecusly attenuating the DC level and the modulating signal. The resulting signatis the AM MOD &
DC REFERENCE signal to the RF Input module.

5-18

.

-
Lo

o

%
el

I Al1 A PyY

&F meyr 41 ANPLET ] SIER

FROTECTION ATTEN

SYNTHESIZER

f
¢
t
A5 l [\
0 Mz 3 ‘JJ e ”

i
>
REF '
ol ] 13
Fhge 1
£)i ':‘ w fLTER
WT M IF 5 _
I 44 RECEWER
3
aacn !
nEr pramas DGR '
£ ? oM
R o prontsson §yg b I _ !
n R ey nEs DERODE
SAMPLE £aL ALDID
= 5:
155 %3l i
: e P11 st AUDIO ) BEMBD
' AL TER BENTO o FILIER %5 pf
I )
PROCERSLR 550
B yorume

L06 AR -

Aty T

)
} AL AFRE
. 8 0 .
SPLLCT ana
3 SEOPE/ A & - F
CORTROL
o PLL
f
EAGD see pEss #18F0
3 rerrrerwed N —-—-————-—_' .
690 CONTAOL o] 870 f 0ET s FREQUENCY

BRT-37

Figure 5-6. Monitor Mode Block Diagram

5-44, The 10.7 MHz difference signal at the IF port of the receive mixer is amplified and selected by the first {F
Amplifier and Filter. The Amplifier provides sufficient gain so that the overal] gain of the RF Input module is 10
+2d8. The IF filter provides a modulation acceptance bandwidth of +100 kHz. The filter outputisthe 10.7 MHz
IF signal to the Receiver module (A4).

5-45. A second mixer in the receiver module down converts the 10.7 MHz IF signal to 455 kHz by mixing the
input signal with a 10.245 MHz Second Local Oscillator. The Second Local Oscillator is phase locked to the 10
MHz system standard so that its frequency is as accurate as the standard. The phase locked loop for the
Second Local Oscillator is split between two modules. A 10.245 MHz SAMPLE signal is compared with the
REFERENCE FREQUENCIES from the RF Synthesizer on the Processor /O module (A7). The comparison
provides a TRACKING VOLTAGE errorsignal to the 10.245 MHz oscillator which corrects its frequency to hold
it in lock.

5-46. Immediately following the second mixer is the IF filter. The IF filter is selectable between a narrowband
(6 kHz mod acceptance) and a wideband (+ 100 kHz mod acceptance)} bandwidth. The bandwidth is under the
control of the processor and is selected by the bandwidth switch on the front panel.
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5-47. The ouipul signal from the IF filter has two possible paths. The path {o the Log Amplifier and Deteclor
provides the spectrum analyzer capability. The other path is the linear IF Amplifier for AM, FM, and SSB
demodulation. The output level of the Amplifier is detected 1o give amplitude modulation and to provide the
AGC control on the IF amplifier. The IF signal is applied to the FM Demodulator and is sentto the Scope/DVM
Control module {(A3) for SSB demodulation and for frequency error determination.

5-48. Demodulated audio from the selected demodutator is routed to the Audio Filter by the Select Switch
under processor control. The Audio Filter provides post detection filtering for both wide and narrow band
modes. The output of the Audio Filter is three signal lines. The Demod Calibration Audio line provides the
calibrated audio levels for modulation level determination. A Demod Audio output provides a level adjusted
signal to the front panel Demod Out jack. Speaker audio is level adjusted by the front panel volume control and
then amplified by the Audio Amplifier on the Receiver module.

5-49. The Audio Amplifier sums the audio from the demodulator with the Alarm audio. The Audio Amplifier
provides a 0.5 watt output capability to the system’s internal speaker. The Alarm generator is under the control
of the system processor.

5-50. SSB demodulation is implemented on the Scope/DVM Control moduie by multiplying the 455 kiHz IF
signal from the Receiver with a signal from the Beat Frequency Osciliator {BFO). The BFO is controlled from
the front panel and typically has a frequency range of 455 + 3 kiz. The BF O signat is switched with the output of
the 455 kHz IF Phase Locked Loop (PLL) to the frequency counter for frequency error determination. The 455
kHz PLL filters and shapes the IF signal to make it suitable for frequency counting.

5-51. When in the spectrum analyzer mode the linear |F Amplifier is shut down and the Log Amplifier is
activated. The output of the Log Amplifier and Detector is a DC voltage that is proportional to the log of the 10.7
MMz IF input level. The log circuit has a dynamic range of approximately 80 dB, covering input leveis from ~-100
dBm to -20 dBrm. The SPECTRUM ANALYZER signal from the Log Amplifier is the vertical input to the scope
for the spectrum analyzer display.

5-52. Duplex Generator

5.53, Simultaneous generate and monitor functions are available with the use of the Duplex Generator. The
frequency spread between generate and monitar frequencies is limited to a range of 0 to 10 MMz and a fixed
frequency of 45 Miz. A block diagram of the Duplex Generator function is shown in figure 5-7.

5.54, The Duplex Qutput signal is generated by mixing the tocal oscillator signal for the first receive mixer
with a signal from the Offset Oscillator. The Offset Oscillator is at the frequency equal to the desired spread
between generate and monitor frequencies less the 10.7 MHz IF offset. The monitor function is unafiected by
the duplex mode and operates as described under paragraph 5-40.

§-55. Frequency modulation of the duplex output is obtained by modulating the Offset Oscillator frequency
via the OFFSET MOD signal line. Control of the Offset Oscillator is directly from the front panel of the system.
A OFFSET FREQUENCY output from the oscillator provides an input to the frequency counter for the
determination of the duplex frequency.
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Figure 5-7. Duplex Generator Block Diagram
5-56. Code Synthesizer

5-57. Three simultaneous modulation sources are possible with the internal Code Synthesizer. A private line
{PL} or Digital Private Line {DPL) source, a fixed 1 kHz source, and external modulation sources are
individuatly level controllable and sumed tcgether to give the composite modulation audio. The Code
Synthesizer provides the modulation source for the system in the generate mode and can be used as an audio
frequency source when in the monitor mode. For the IEEE option a provision is made to allow processor
contral of the modulation levels. A block diagram of the Code Synthesizer is shown in figure 5-8.

5-58. The PL signaling sequence generator is an Audio Synthesizer with an output frequency range from 5 Hz
to 10 kHz in 0.1 Mz steps. The frequency is programmed by the processor in response to the operator'srequest
from the keyboard through the CRT display. The Programmable Attenuator following the synthesizer provides
10 dB and 30 dB attenuation fevels for the tone remote access sequence.

5-59. DPL Code words are generated by the processor in response to the code entered by the operator. The
23-bit DPL word is stored in the DPL Generator and continuously output when selected. Either PL or DPL
signals are switched to the Code Synthesizer Level control on the front panel.

5-60. A 1kHzreference signal from the RF Synthesizer is bandpass filtered to provide a low distortion 1 kHz
sinewave to the front panel 1 kHz Level Control.

5-61. Two sources of exiernal moduiation are possible. A standard Motorola microphone interface jack on
the front panel and a BNC front panel jack are provided. The microphone input is connected to an IDC circuit
for peak limiting. The composite of the two external modulation sources is the signal to the External Level
control on the front panel.

5-62. Systems without the |IEEE option will have the wipers of the level control pots jumpered to their
respective inputs to the summation amp on the Audio Synthesizer module (AB), Those sysiems with the IEEE
option will select on the IEEE Interface module (AB) either the tops of the level controls or their wipers to the
Programmable Attenuators for remote or focal control respectively. While in the IEEE Contro! mode the
processor controlled Programmable Atienuator on the IEEE module provides the modulation levei control. For
the local mode the attenuators are programmed for zero attenuation so that the wipers of the level controls set
the modulation lavels directly.
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5.65. Frequency Counter

5-66. Three possible signal sources are made available to the frequency counter for frequency
determination. Two of the inputs are from internal system points for the determinations of the offset frequency
(OFFSET), and the monitored carrier error frequency (IF/BFO). The third input is the external input (FREQ
CNTR INPUT) on the front panel. A block diagram of the frequency counter function is shown in figure 5-9.
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5-67. The external input signal is routed to the Front Panel interface module (A12). Arange Attenuator on the
interface module provides variable sensitivity settings according to the vertical range switch setting on the
front panel. An Amplifier following the range Attenuator amplifies and limits the signal amplitude for the
frequency counter input.

5-68. A Select Switch on the Processor /O module (A7) routes the desired signal {o the Frequency Counter
circuitry. The signal selected is controlled by the processor and is determined by the operating mode of the
system.

5-69. A 16-bit gated accumulator is used to determine the input frequency. Gate times from 1 msecto 10sec
are automaticaliy selected by the processor to give the maximum possibie resolution. The gate times are
derived from the RF Synthesizer REFERENCE FREQUENCIES and thus are as accurate as the system time
base.

5-70. The 16-bit Frequency Counler output is transferred directly to the processor bus through a Peripheral
interface Adapter (PIA). The processor in turn adjusts the data for the gate time used and then processes the
information to obtain the required frequency display.

5-71. Digital Voltmeter (DVM)

5-72. The processor through the DVM circuitry has access to voltage information at alarge number of poinis
throughout the system. From this information the processor is able to determine and display parameters such
as, output power level, modulation level, input power level and the like. In addition an exiernal voltage applied
to the DVM input jack on the front panel can ne measured and displayed for external voltage measurements. A
block diagram of the DVM function is shown in figure 5-10.

5-19



23 SCOPE /DY CONTAOL

MoD
Cat AUDI0 il b ]
DEMCD 7g ! « AND - i

CAL AUDIG —===t=m=r=t=l pEAK DET [~
£
CARMIER + 409 291 2o e
My o
l 1}

10 835

LPFL o

8F NPy 8 t !
PR 561, t 1 P i
- 55, SW £010 1 - ]

EXT WD PWR A ATTER se Lt ABS SIGN T

EXT RFL PWR e ’ bl

partvpny 8 a1 - l

ATTEN |

SINAD N s
GVER TEMP s
1 SHAD DU T e

GonTag,

A12 FRNT PHL BITERFACE

AS
PROCESSGH

DV 3 ] s ATIEN l _{ LRFL ]...r._'
(HPUT ; sW [ 2 —

| PROCESSOR BUS

857143

Figure 5-10. Digital Voltmeler (DVM) Block Diagram

5-73. Switching for the DVM input is contained on the Scope/DVM Control module {(A3). One of ten internal
measurement points may be selected for measurement, The switching action is controlled by the processor
and is performed as required to obiain the information on the CRT. To keep the CRT information current, each
of the required measurements are made in sequence at an approximate rate of thirty per second. The net effect
is a muitiplexing of the voltage information to the processor,

5-74, Two modulation signals {MOD CAL AUDIO and CARRIER + MOD LVL) and a demodulated signal
(DEMOD CAL AUDIO) are made available to the peak detectors. Positive and negative peak determination of
the selected signal enahles the processor to determine the level of modulation.

5-75. A Lowpass Filter (LPFL) removes the DC component from the CARRIER + MOD LVL signal 5o that the
generate RF output level can be determined. Refer to paragraph 5-30.
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5-76. The RF INPUT POWER and OVERTEMP signal lines from the RF Input module provide the processor
inputs for the internal wattmeter. {Paragraph 5-38). External wattmeter element inputs (EXT FWD PWR and
EXT BRFL PWR) from the front panel jack provide the information for the external wattmeter display.

5-77. A signal line from the DC input jack on the rear panel {BATT VOLT) is brought {0 the processor for
battery voitage determination. The voltage is attenuated by a factor of 10 to stay with the 10 volt maximum
input to the select switch. The processor uses the battery voltage measurement to warn the operator when the
battery is near it's discharged state.

5-78. Sinaddetermination utilizes the two remaining inputs io the select switch. For adiscussion on the sinad
function see para 5-896.

5-79. The selected internal measurement signal is then passed through a range attenuator. Signals from the
Select Switch have a 0 to +10 volt range while the DVM input has a 1 volt maximum input requirement. The
processor automatically determines and sets the correct range on the attenuator so that the input level! to the
DVM is maintained at less than 1 voll, For levels from the select switch less than 1 volt, the attenuator is ranged
to the unity gain position for maximum measurement resolution,

5-80. A select switch following the internal range attenuator gates either the internal measurement points or
the external 'input to the DVM circuitry. External DVM inputs are applied through the front pane! jack to the
Front Panel Interface module (A12). On the Interface module, a processor controlled switch selects between a
direct coupled or a capacitively coupled path for DC and AC measurements respectively. A range attenuator
follows the AC/DC switch to provide processor controlled autoranging over a four decade range. Input
voltages from 1 millivolt to 300 volt can be handled through the DVM input.

5-81. For DC measurements a lowpass filter (LPFL) removes AC signal components. The filter provides
approximately 25 dB rejection at 50 Hz so that accurate DC measurements can be made with superimposed AC
line ripple. When the AC measurement mode is selected the LPFL is reprogrammed for less than 0.5 dB
rejection at 10 kHz.

5-82. Positive and negative DVM input levels are full-wave rectified by the Absolute Value circuit on the
Processor /O module {A7). The outpuls of the Absolute Value circuit provide a positive voltage level equal to
the magnitude of the input voltage and a SIGN BIT indicating the polarily of the input signal. For AC
measurements a lowpass filter is switched into the Absolute Value circuit to filter the rectified AC input for it's
average level. The processor then multiplies by 1.11 to obtain the RMS value.

5-83. An analog to digital converter (A/D) converts the magnitude voitage level into a 10-bit digital word. This
digital word when combined with the SIGN BIT is a binary representation of the input voltage level. The
peripheral interface adapter transfers the information to the processor.

5-84. Oscilloscope

5-85. Three basic functions are provided for by the system oscilloscope. The alphanumeric and modulation
displays provide operating mode and control information for the system. The external oscilloscope feature
augments the total system as a general purpose test instrument. A block diagram of the oscilloscope function
is shown in figure 5-11.

5-86. Drive signais for the CRT are provided by circuits on the Scope Amplifier module (A2). Horizontal and
vertical signals are amplified by their respective amplifiers from 0.5 volt/division input levels to the levels
required, on the deflection plates. A Z-Axis Modulator circuit controls the cathode to grid bias voltage on the
CRT to effect intensity control.
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5-107. CRT Intensity Bias

1. Select the Scope DC Display and the Ext Horiz. Input mode. Set the Intensity Control fully counter
clockwise.

CAUTION

Do not let a dot stay in one place on the CAT screen for more than 30 seconds as a
permanent burn in the phosphor will occur.

2. Adjust the Intensity Bias potentiometer {Figure 5-13) untii a dot appears on the screen. (The Vertical
and Horizontal Position Control on the front panel may have ¢ be used to bring the dot on to the
screen.} Then back off the intensity Bias potentiometer until the dot just disappears.

5-10B. CRT Intensity Balance

1. Select the Scope DC Display and the 1 mSec/Div Horizontal Sweep rate on the R2001B. Set the
Horizontal Timebase Veriner to the Cal position and adjust the Intensity Control for a barely visible
horizontal jine on the CRT.

2. Adijust the intensity Balance potentiometer (Figure 5-13) for uniform intensity of the horizontal trace
from left to right. The Balance potentiometer affects the intensity on the left side of the trace.

5-108. CRT Horizontal Cenlering

1. Select the Gen/Mon Mir Display on the R20018. Adjust the Intensity Control for a comiortable viewing
brightness.

2. With the Test Point Shorting Jumper connect TP1 of the Scope Amplitier Board {Figure 5-13) io
chassis ground.

3.  Adijust the Horizontal Position Potentiometer (Figure 5-13) so that the vertical trace on the CRT screen
passes through the graticule center point.

4. Hemove the jumper from TP1.
5-110. CRT Vertical Centering

1. Select the Gen/Mon Mtr Display on the R2001B. Adjust the Intensity Controt for comfortabie viewing
brightness.

2. With the Test Point Shorting Jumper connect TP4 of the Scope Amplifier Board (Figure 5-13) to
chassis ground.

3. ' Adjust the Vertical Position Potentiometer (Figure 5-13) sothat the horizontal trace on the CRT screen
passes through the graticule center point.

4. Bemove jumper from TP4.
5-111. CRT Trace Hotation

1. Select the Gen/Mon Mtr Display on the R2001B. Adjust the Intensity Control for a comfortable viewing
brightness.

2. Adjust the Trace Rotation Potentiometer for a properly rotated CRT display.
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preamp on the Front Pangl interface module (A12). The preamp provides the required harizontal input
sensitivity and buffers the signal to the select switch on the Scope Amplifier module.

5-80. Internal horizontal signals, Sweep Generator and Character Sweep outputs, are selected on the
Scope/DVM Control moduie (A3). The Sweep Generator provides a sawtooth waveform to the RF Synthesizer
module for the sweep generator and spectrum analyzer functions. The sweep signal to the CRT horizontal
input causes the scope sweep to be synchronous with the synthesizer sweep for the spectrum and swept filter
response displays.

5-91. The Horizontal Character Sweep generator output is a sawtooth waveform that provides the horizontal
sweep for the raster scan character display.

5-82. One of four possible vertical signal sources are switched to the Vertical Ampilifier inpul by a Select
Switch on the Scope/DVM Control module. The 455 kHz IF and SPECTRUM ANALYZER signals from the
Receiver Module provide the [F envelope and spectrum analyzer displays respeclively. The Vertical Character
Sweep generator gives the vertical sweep for theraster scan character display. The remaining input is the path
for exlernal vertical or modulation scope vertical inputs from the Front Panel Interface module.

5-83. A vertical preamplifier on the Interface moduie gives a vertical sensitivity of 10 millivolt per division and
provides positioning and vernier gain capability for its input. The amplifier is preceeded by a four decade range
attenuator which is controfled from the front panel vertical switch through the processor. The attenuator
provides external vertical input sensitivities from 0.01 1o 1.0 volt per division and modulation scope sensitivities
from 0.25 {o 25 kHz per division.

5-94. A Select Switch ahead of the Attenuator selects between the external vertical input or the modulation
scope inputs. The External Vertical input path is further selected between AC and DC coupling before
becoming the vertical input jack on the front panel. The modulation scope signal path is switched o one of
three possible sources on the Scope/DVM Control module. Demodulation signals from the Receiver are
selected via the DEMOD CAL AUDIO path, and frequency and amplitude modulation signals via the MOD CAL
AUDIO and CARRIER + MOD LVL signal paths respectively. The Audio Synthesizer module provides the MOD
CAL AUDIO signal while the RF Input module gives the CARRIER + MOD LVL signal.

5-85. A Z-Axis Select circuit on the Scope/DVM Control module gates either the CHARACTER GEN signal
for character displays or the retrace blanking signal from the Time Base Generator for scope displays to the Z-
Axis Modulator on the Scope Amplifier module.

5-86. Sinad Meter

5-97. Sinad, which is defined as the ratio of noise plus distortion to signal plus noise plus distortion, is a
measurement of the audio quality at a receiver gutpul, Measurement of the Sinad is implemented with a 1 kHz
noteh filter. For a receiver receiving a 1 kHz tone the audio output is applied to the 1 kHz notch filter. Sinad is
then the ratio of the signal power at the output of the notch filter to the signal power at the input of the notch
filter. A block diagram of the Sinad Meter is shown in figure 5-12.

5-98. The Sinad input from the front panel is AC coupled to the range Attenuator on the Front Pane! Interface
module (A12). Processor control on the Attenuator allows a wide range of input levels to be automatically
handled, The cutput of the Attenuator is routed to the 1 kHz Notch Filter on the Scope/DVM Control module
(A3). Detectars, comprised of fuliwave rectifiers and filters, on the input and output of the notch filter
determine the respective power levels. The DC outputs of the detectors are read by processor through the
DVM. The processor determies the ratio between the two readings and displays the Sinad.
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A12 FRANT PNL _ A3 SCOPE/DVM CONTROL m ’ Table 5-4. Exlended Test Equipment Required
INTERFACE - .3
Description Model
3 6 3 1 1KHz . § 7y
SINAD N —S——f {—=  ATTEN ™ worchpn [0 DT pe-SwaDOUT g * Oscilloscope \ Motorola R1004A
- - " Digital Voltmeter Motorola R1001A
.} A
o= DET = SINAD IN F *RF Signat Generator Motorola R1201A
¥ Y " Modulation Meter Boonton 82AD
$ ; - Receiver Test Cover Motorola 15-P01324V001
CONTROL ) .
¥ Extender Card Set Motorola 67-P01322V001
Aé *An R2001 is a suitable for use in place of these separate equipments.
£ !
PROCESSOR 5-104. Preparation for Alignment
8521.38 - <
Figure 5-12. Sinad Meter Block Diagram - . 1. All alignments to be performed at normal ambient temperature.
ii 2. Remove the top cover of the unit to be aligned.
5.98. ALIGNMENT PROCEDURE
1 3.  Apply power to the unit to be aligned and allow a warmup time of 15 minutes prior to alignment.
5-100. Introduction - B <
_ _ ) i N “ 5-105. Basic Alignment Procedure
5-101. Thissection provides a basic {para 5-105) and an extended (para 5-118) alignment procedure, ) )
The basic procedure requires only the use of a calibrated oscilloscope. 1t is expecled that the basic alignment 3 ] 5-106. CRT Astigmatism and Geometry
be performed whenever service work is performed. The extended alignment procedure requires module 3 ¥
extenders and a calibrated digital voltmeter in addition to the oscilioscope. The extended procedure should be 1. Select the Monitor Function and the Gen/Mon Mtr Display on the R2001B. Set the Intensity Control for
performed as required after servicing the system. All adjustments no! covered in this procedure are to be i a medium intense display.

d itabl dule t ixtures only. 4 , . . . .
performed on suitable module test fixtures only - 2. While using the Focus Control to maintain a focused display at the center of the CRT, adjust the
5-102. Test Equipment Required 3 Astigmatism and Geometry potentiometers {Figure 5-13} for the best focus at the outer edges of the

CRT while minimizing the pincushion and barrel distortion of the display. The two adjustments are
5-103. The test equipment or its equivalent listed in table 5-3 is required for the basic procedure. The - interactive so that repeated small adjustments alternated between the two potentiometers will be
additional equipment required for the extended procedure is listed in table 5-4. - - required to obtain the best dispiay.
Table 5-3. Basic Test Equipment Flequi-red **é : }?@S,‘f?;{f"* Eimfa%m ;62:;‘?&: li_-i?rimm ASHGNITION  GEOMETRY ég?igmu
Description Model B
" Oscilloscope Motorola R1004A -
Test Point Shorting Jumper § oz By
Nonmetallic Alignment Tool 3 4 i
R e AN N
An R2001 is a suitable subsitute ﬁé’ﬁ%ﬁg 3'
- EP&?"J;—D\:‘:;‘ ¥ o
it et O
- - IRIENSITY
” iERE
. H Figure 5-13. Scope Amplifier Alignment Points BaAGE.
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5-118. Extended Alignmeni Procedure

5-119. DVM

1.

2.

5.

Remove the top and bottom covers of the R20018B,

Connect the R2001B to a primary power source and turniton. Aliow approximatly 15 minutes warm up
before proceeding with the alignment procedure.

Short the center conductor of the DVM Input Jack on the front panel to ground. Connect an external
DVM with a floating input between pin 1 and pin 6 of J3 on the bottom side of the motherboard.

Adjust the Coarse and Fine DVM Zero potentiometers on the Front Panel Interface board {Figure5-17)
for a reading of 0 £0.5 mV on the external DVM.

DVM ZERD (FINE}
DVI ZERD {EDARSE)

K6 K7 €8
'al
SR BV (v} X
Xy
»
i o RIZ ca Y as
[

Cl3 a13 [ Rig
nQ izl k) LR

Figure 5-17. DVM Input Butfer Alignment Points

Remove the ground from the DVM Input and connect the DVM Input to TP 12 of the Scope/DVM
Controi Board. {(Figure 5-18)
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Figure 5-18. Scope/DVM Controi Test Point Numbering

Disconnect the exiernal DVM from pins 1 and 6 of J3and connectitto TP 12 of the Scope/DVM Control
Board and chassis ground, Note the DVM reading for TP 12,

Reconnect the external DVM between pin 1 and pin 6 of J3. The external DVM should show a reading
equal to one-tenth the voltage at TP 12 noted in paragraph 5-119.6 plus or minus 10 mV. i the reading
falls outside this range it will be necessary to physically disconnect the front panel from the chassisin
order to adjust the DVM Input Gain Potentiometer on the Front Panel Interface Card (Figure 5-17).
Adjust the DVM Input gain for a reading on the external DVM equal to one-tenth the voltage noted for
paragraph 5-118.6. Reconnect the front panel to the chassis.
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5-112.

CRT Horizontal Gain
Connect the Mod Out Jack to the Ext Horiz Jack on the R20018 front panel.

Set the R2001B for the Generate FM Function and the Scope DC Display. Set the Horiz Control for Ext
Horiz input. Turn the Code Synthesizer off, the Ext Level off, and the 1 kHz Levei up about half way.

Connect an oscilloscope with a calibrated verticai input to TP1 on the Scope Amplitier Board.
(Figure 5-13).

Using the front panel Horizontal Vernier Control adjust for a 3V p-pamplitude on the sinewave at TP1.

With 3V p-p at TP1 adjust the Horizontal Gain Potentiometer (Figure 5-13) for a horizontal trace 6 cm
long on the CRT. (Use the front panel controls to position the trace at a convenient place near the
center of the CRT),

CRT Vertical Gain
Connect the Mod Out Jack to the Vert Input Jack on the R20018 front panel.

Set the R2001B for the Generate FM Function and the Scope DC Display. Set the Horiz Control for
1 mSec/Div sweep rate and the Horizontal Vernier to the Cal position. Set the Vert Controi for 1 V/Div
input sensitivity and the Verlical Vernier {o the Cal position.

Turn the Code Synthesizer off, the Ext Level off and the 1 kHz Level up about half way.

Connect an oscilloscope with a calibrated vertical input ta TP4 on the Scope Amplifier Board. {Figure
5-13).

Using the front panel 1 kiHz Level Control adjust for a 3V p-p amplitude on the sinewave at TP4,

With 3V p-p at TP4 adjust the Vertical Gain Pot.ehtiometer {Figure 5-13) fora 6 cm p-p sinewave on the
CRT. {use the front panel Position Controls to center the waveform on the CRT).

Vertical Input Gain

Set the R2001B for the Generate FM Function and the Scope DC Display. Setthe Horiz Controlfor tm
Sec/Div sweep rate and the Horizontal Vernier to the Cal position. Setthe Vert Control for 1 V/Divinput
sensitivity and the Vertical Vernier to the Cal position.

Connect an oscilloscope with a calibrated vertical input to the Mod Out Jack on the front panel.

Turn the Code Synthesizer off, the Ext Level off and adjust the 1 kHz Level Controt fora 6 V p-p
sinewave on the attached oscilloscope.

Disconnect the oscilloscope from the Mod Qut Jack and connect the Mod Ot Jack to the Vert Input
Jack on the R2001B.

Adjust the Input Vertical Gain Potentiometer on the Front Panel interface Board {Figure 5-14} fora 6
cm p-p sinewave on the CRT. (Use the front panel Position Conlrols to center the waveform on the
CRT)
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5-113.

1.

2.

3.

5-1186.

5-117.

M TERD (FINE)

VM ZERD {COARSE)
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DVM Zero
Select the DVM Display and the DC Mode on the R2001B.
Short the center conductor of the DVM Input Jack to ground.

Adjust the DVM Zero (Coarse} and the DVM Zero (Fine) Potentiometers on the Front Panel interface
Board {Figure 5-14) for a zero reading on the DVM Dispiay.

Spectrum Analyzer Centering

Select the Spect Analyzer Display on the R2001B.Set the Dispersion Controt on the front panelto the 1
MHz position. (full counter clockwise) Set the center frequency of the analyzer to 10.0 MHz.

Connect the 10 MHz Output on the rear panel to the AF Input on the front panel. Set the RF Step
Attenuator to obtain a convenient spectral display.

Adjust the Spectrum Analyzer Centering Potentiometer on the Scope/DVM Control Board (Figure 5-
15) so that the spectral line on the CRT is centered about the center graticule tine,

Horizontal Time Base

Select the Tone Memory Display and the Generate FM Function on the R20018. Program tone A for
20.0 +z and Tone B for 2000.0 Hz.

Select the Modulation Display. Set the Oscilloscope Controls for 2.5 kHz/Div vertical range, Auto
Trigger, and 10 mSec/Div horizontal sweep range. Set the Horizontal and Vertical Vernier Controls to
their Cal positions.

Set the Code Synthesizer for Continuous, Tone A, and turn up the Code Synth Level to obtain a nearly
full scale sinusoidal waveform on the CRT. Turn the Ext Level and the 1 kHz Level Controls to the off

position.
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Figure 5-15. Scope/DVM Control Alignment Points

Adjust the Coarse Time Base Calibration Potentiometer on the Scope Amplifier Board (Figure 5-16) so
that one cycle of the displayed waveform occurs in 5 cm along the horizontal axis. Use the Vertical and
Horizontal Position controls to center and to move the waveform so that the § em are measured in the
middie of the screen to avoid nonlinearities near the edge of the CRT.

FIME TIME LHARSE HME
BASE i, HASE CAL

Figure 5-16. Horizontal Time Base Alignment Points

Set the Oscilloscope Horizontal Control for a 100 4 Sec/Div sweep rate and selecl the Tone B output
on the Code Synthesizer.

Adjust the Fine Time Base Calibration Capacitor on the Scope Amplifier Board (Figure 5-16) so that
one cycle of the displayed waveform occurs in 5 cm along the horizontal axis. Use the Vertical and
Horizontal Position controls to center and to move the waveform so that the 5 cm are measured in the
middie of the screen to avoid nonlinearities near the edge of the CRT.
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5-125.

1.

5-126.

5-127.

5-128.

Spectrum Analyzer

Setect the Monitor Function and the Spectrum Analyzer Display on the R2001B. Set the monitor
frequency 1o 250 MHz, and the RF Step Attenuator to the 40 dB position.

Connect the external signal generator to the RF in/Out Jack on the front panel. Adjust the external
generator for a center frequency of 250 MHz and a calibrated output level of -30 dBm with no
modulation.

Adjust in succession C2, C83, C88, and C86 (Marked on the Receiver Test Cover) to maximize the
amplitude of the spectral line in the center of the CRT display.

Adjust R124, R91, and R100 {Marked on the Receiver Test Cover) to obtain a uniform change in the
spectral amplitude per 10 dB change of the AF Step Altenuator. R124 affects the level of the spectral
component when in the top quarter of the screen RB81 affects levels in the third quarter from the top,
and R100 affects levels in the botlom quarter.

Adjust R119 for offset and R121 for gain so that with the step attenuator in the 0 dB Position the peak of
the spectral line lies on the 30 dB line of the CRT and that successive slep increases of the input
attenuator move the spectral amplitude downward in 10 dB increments on the CRT. The accuracy
required for any one step attenuator position is £3 dB.

It wiil generaily be necessary to repeat paragraphs 5-125.4 and 5-125.5 until the best possible accuracy
is obtained.

Turn the power off and remove the Receiver Module and the Receiver Extender for the chassis.
Hemove the Test Cover from the Receiver Module and replace the module cover. Reinstali the Receiver
Module into the system chassis.

CHECKOUT PROCEDURE
Introduclion

This section provides a system checkout procedure. This procedure will help isolate system failures

when used with the troubleshooting information in para 5-146.

5-1289.

5-130.

Test Equipment Required

The test equipment listed in table 5-5 or its equivaleni will be required to perform the checkout

procedure.

Tabie 5-5. Test Equipment

Motorola R-1201A
Motorola S-1330A
Motorola B-1013A
Boonton 82A0D

1 walt to 100 watls

*RF Signal Generator
"AF Power-Meter
"SINAD Meter
*Modulation Meter
RF Power Source

*An R2001 is suitable for use in ptace of these separate equipments.
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10.

il

12.

13.

14.

Hepeat paragraphs 5-119.3 and 5-118.4,

Disconnect the externat DVM. With the DVM input jack still shorted adjust the A/D Zero Polentiomeler
on the /0 Board (figure 5-19) for a 0.0 VDC reading on the R20018 CRT display.

CAUTION

Do not use the card extender while aligning the Processor /0 board.

Remove the short from the DVM Input and connect the DVM Input to TP 12 of the Scope/DVM Control
Board.

Adjust the A/D Gain Potentiometer on the Pracessor /O Board (Figure 5-19) fora DVM reading on the
CRT equal to the voltage measured at TP 12 with the external DVM for paragraph 5-119.6.

Connect the external DVM to TP11 of the Scope/DVM Control Board and chassis ground. Note the
DVM reading for TP11.

Disconnect he external DVM from TP11 and connect the DVM tnput Jack onthe front panelto TP11 of
the Scope/DVM Control Board,

Adjust the A/D Balance Potentiometer on the Processor I/0 Board (Figure 5-19) for a DVM reading on
the CRT equal to the voltage measured at TP11 with the external DVM in step 13.

i K
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Figure 5-19. Processor I/O A/D Alignment Points
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5-120.

5-121.

Character Generator

Perform the Basic Alignment Procedure of para 5-106.

Turn the R2001B off and extend the Scope/DVM Control Board using the 100 pin extender card.
Turn the R20018 on and select the Monitor FM Function and the Gen/Mon Mtr Display.

Adjust the Horizontal Character Sweep Width Potentiometer on the Scope/DVM Conirol Board
{Figure 5-20) so that the right-hand edge of the CRT character display is approximately 4.2 gralicule
divisions to the right of the graticule center line.
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Figure 5-20. Scope/DVM Control Char Sweep and Sinad Alignment Points

Adijust the Vertical Character Sweep Width Potentiometer on the Scope/DVM Control Board (Figure 5-
20) so that the bottom edge of the CRT display is approximately 3.3 graticule divisions below the
gralicule center line.

Turn the system power off and reinstail the Scope/DVM Control Board into the R20018.

Sinad Notch Filter

Turn the R2001B off and extend the Scope/DVM Control Board using the 100 pin extender card.
Turn the R2001B on and select the Generate FM Function and the Gen/Mon Mir Display.

Set the Modulation Switch and the Ext. Level Control to their off positions. Set the BW Switch to the
MNarrow position and adjust the 1 kHz Level Control for a 20 kHz deviation reading on the CRT display.

Connect the Mod Out Jack on the fron panel to the Vert/Sinad/DVM/Counter Input Jack on the front
panel.
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5-122,

5-123.

Alternately adjust the two SINAD Notch potentiometers on the Scope/DVM Controt Board (Figure
5-20) for a maximum SINAD reading on the CRT display. A reading greater than 30 dB should be
obtained,

Turn the system power off and reinstall the Scope/DVM Control Board into the R20018B,
Receiver

AM Detector

Perform the basic alignment procedure of para 5-105.

Turn the R20018 off and remove the Receiver Module. Remove the Receiver Module cover and install
the Receiver Test Cover on the module housing. Extend the Receiver module on the Receiver Extender
Card.

Turn the R2001Bon and select the Monitor AM Function and the Gen/Mon Mtr Display. Set the monitor
frequency to 250 MMz, the RF Step Attenuator to the 0 dB position, and the BW Switch to the Narrow
position,

Connect the external signat generataor to the RF In/Cut Jack on the front panel. Adjust the external
generator for an output level of approximatetly -60 dBm and a calibrated 30% AM.

Adjust RB0 (Marked on the Receiver Test Cover) for a reading of 30% +5% on the CRT AM display.
Fi Detector

Select the Monitor Fiv Function and the Gen/Mon Mir Display. Set the monitor frequency to 250 MHz,
the RF Step Attenuator to the 0 dB position, and the BW Switch to the Wide position,

Connect the external signal generator to the AF in/Out Jack on the front panel. Adjust the external
generator for a center frequency of 250 MMz at an output level of approximately -30 dBm and a
calibrated 20 kHz FM.

Adjust R70 {Marked on the Receiver Test Cover} for areading of 20 kHz + 1 kHz on the CRT £M display.
Set the BW switch to the Narrow position and reset the FM on the external generator to 3 kHz deviation,

Adjust B125 {Marked on the Receiver Test Cover) for a reading of 3 kMz £ 150 Mz on the CRT FM
display.

Turn off the FM on the external generator so that a CW signal of a level of approximately -30 dBm is
applied to the R2001B.

Gonnect the Demod Out Jack to the Vert/Sinad/DVM/Counter Input Jack on the front panel. Select the
DVM Display and the DC DVM Mode on the R2001B.

Adjust R68 (Marked on the Receiver Test Cover) for a 0.0 VDC 100 mVDC reading on the DVM
Display.
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5-142.

1.

5-143.

10

11.

Power Monitor Mode

Set the UUT to the Power Monitor Mode. Set the RF Step Attenuator {0 the 30 dB position, and select
the Gen/Mon Mtr Display. Connect the RF power source to the RF in/QOut Jack. Key the power source
and verify a correct power reading on the CRT display. Unkey the power source.

Set the UUT to the Monitor Function and verify that the RF Step Attenuator is in the 30 d8 position. Key
the RF power source and verify the presence of an audible alarm and a warning display on the CRT,
Unkey the power source.

Monitor Mode

Set the UUT to the Monitor FM Function. Set the Squelch Control to the OFF position and verify the
presence of a Sig Lvl indication and noise at the speaker. Turn the Squelch Controf full on and verify
the absence of a Sig Lvl indication and noise at the speaker.

Repeat paragraph 5-143.1 except for the AM Function.

Repeat paragraph 5-143.1 except for the SSB/DSBSC Function and enable the BFO. After the test turn
the BFQ off.

Select the Narrow Band FM Monitor Function at 300 MHz and set the RF Step Attenuator to the 0 dB
position. Connect the RF Signal Generator to the RF In/Out Jack and the SINAD Meter to the Demod
Out Jack. Set the RF Signal Generator for a center frequency of 300 MHz and for 3 kHz FM at a 1 kHz
rate. Adjust the BF output level from the Signal Generator for a 10 dB reading on the SINAD Meter.
Verify that the Signal Generator's level is less than -103 dBm (1.5 U Vrms).

Calibrate the RF Signal Generator for 3 kHz FM at 1 kHz rate using the Modulation Meter. Set the
Generator for a nominal output level of -60 dBm and connect it to the RF In/Qut Jack of the UUT. Select
the Gen/Mon Mir Display and verify a monitor deviation reading of 3 kHz 150 Hz.

Calibrate the RF Signal Generator for 50 kHz FM at a 1 kHz rate. Select the Wide Band Mode on the UUT
and verify a reading of 50 kHz +£2.5 kHz on the CRT deviation display.

Calibrate the RF Signal Generator for 30% AM at a 1 kHz rate. Set the Generator for a nominal outpul
level of ~60 dBm and connect it to the RF In/Out Jack of the UUT. Select the Monitor AM Function and
the Narrow Band Mode. Verify a monitor AM reading of 30% +5%.

Monitor the % AM Displayed on the CRT while increasing the RF level out of the Signal Generator.
Verify that the IF Overioad Warning occurs before the displayed AM exceeds a reading of 30% +5%.

Select the Modulation Display on the UUT and verify the presence of the received modulation signal.

Select the Gen/Mon Mtr Display and the Wide Band Mode on the UUT. Vary the center frequency on
either the UUT or the Signal Generator and verify that the Frequency Error Display properly represents
the difference between the UUT's Center frequency and the Signal Generator's center frequency.

Select the IF Display on the UUT and verify the presence of an IF envelope on the CRT.
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5-131.

5-132.

1.

5-134.

5-135.

Procedure
Power On

Check that the AC input power select card is in the 120 V postion. Connect the Unit Under Test (UUT)
to a 120 VAC line source with the front pane! power switch off. Verify the presence of an AC indication
on the front panel.

Set the power switch to the Standby Position. Verify the oven ready indicator is on.

Set the power switch to the on position. Verily that after a warm-up period a display is visible on the
CRT.

Keyboard Check

Verify that each key has the proper effect by observing the Gen/Mon Mtr Display and entering the
frequency 123.4567 MHz and the PL frequency 880. Check for proper cursor key operation,

Verify that the up and down display keys perform properly and that the LED at each display illuminates.

Verify that the up and down function keys perform properly and that the LED at each function
illuminates.

Verify that the up and down modulation keys perform properly and that the LED at each modulation
mode Hlluminates.

Nonvolatile Memory

Select some random combination of Display, Function, and Modulation Modes. Simultaneously
depress both cursor keys and after a five second delay turn the system power OFF. Turn the system
power back ON and verify that the same Display, Function, and Modulation Modes are present.

Modulation Capability

Set the UUT to the Generate FM Mode and select the Gen/Mon Mir Display. On the Gen/Mon Mtr
Display enter a DPL code of 111, Select the Oscilloscope Display and connect the Mod Qut Jack to the
VertIn Jack. Set the code synthesizer to the Cont PL/DPL Mode. On the scope verify the presence of a
DPL waveform whose amplitude is variable with the code synthesizer level control.

Move the Modulation Switch from CONT to OFF and verify thata short burst of 133 Hz is output before
the output stops.

Move the Modulation Switch to the BURST position. Verify that a 133 Hz tone is output as long as the
switch is held in the BURST position.

Select the Tone A Continucus Mode. Verify a Tone A output on the scope and at the speaker.

Select the Tone Remote Mode. Verify that when the Modulation Switch is moved from OFF to BURST
that a single Tone Remote Access Sequence is generated.

Connect a microphone to the Mic Jack. Turn up the Ext Level Control and verify that speakingintothe
mike causes a modulation signal to be output as observed on the scope display.
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5-136.

1.

5-137.

5-138.

5-138.

Frequency Counter

Set the UUT to the Gen CW Mode with an output frequency of 35 MHz at a level of 0 dBm as displayed
on the Gen/Mon Mtr display. Connect the RF In/Out Jack to the Counter In Jack of the UUT. Select the
Frequency Counter Display and verify a frequency reading of 35 MHz.

Set the UUT to the Generate FM Mode and select the Gen/Mon Mtr Display. Turn the Code Synthesizer
and Ext Modulation sources OFF. Select the Narrow Band Mode and adjust the 1 kHz Level Control for
a 5 kHz FM deviation reading. Connect the Mod Out Jack to the Counter input Jack ot UUT. Select the
Frequency Counter Display and verify a nominal frequency reading of 1 kHz.

DVM

Maintaining the same conditions as in paragraph 5-136.2, select the DVM Display and the AC Mode on
the display. Verify a DVM reading of 0.707 vrms +0.04 vrms,

Select the DC Mode and verify a near zero voit DG reading.

Scope Mode

Set the UUT to the Scope AC display mode and connect the scope vertical input jack to the Mod Out
Jack. Enable the internal 1 kHz modulation source. Verify the operation of each position ofthe vertical
input range switch and the vertical vernier gain control.

With the same connection as in paragraph 5-138.1, verify the operation of each position of the
Horizontal Control and the Horizontal timebase vernier.

With the Horizontal Control set to the External Mode, connect the External Horizontal jack to the Mod
Out jack. Verify a horizontal line whole length is variable with the Horizontal Vernier.

Connect the Vert In jack to the Mod Out jack on the UUT. Set the vert and horizontal controls for a
convenient display. Verify that a steady sync is obtained in either the Norm or Auto modes and that the
point of triggering is adjustable with the level control. Remove the input signal and verify no horizontal
sweep in the Norm mode and the presence of a horizontal sweep in the Auto mode,

SINAD Meter

Sel the UUT for the Generate FM Function, Narrow Band Mode, and the Tone Memory Display. Onthe
Tone Table set Tone A for 2000.0 Hz.

Select the Gen/Mon Mtr Display and the Tone A Cont Modulation Mode. Turn the Ext {evel and the 1
kHz Level Controls OFF. Adjust the Code Synth Lvi Control for an FM deviation of 1.88 kiHzas read on
the CRT display.

Without disturbing the Code Synth Lvl Control, turn the Code Synthesizer QOFF, Turn ON the 1 kiHz
Level Control and adjust for an FM deviation of 7.5 kHz on the CRT display.

Connect the Mod Out Jack to the SINAD Input Jack on the UUT. Verify a SINAD reading greater than
25 dB.

Set the Code Synthesizer to the Continuous Mode and verify a SINAD reading 12 dB +1 dB.
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5-140.

1.

5-141.

10.

11

12.

13.

14.

Scan Mode

Set the UUT for the Gen/Mon Mtr display. Verify the proper operation of each of the BF Scan swilch
positions.

Generate Mode

Set the UUT for the Generate FM Mode at 200 MMz and select the Gen/Mon Mir display. Verity an RF
level output display on the CRT.

Connect the RF millivoltmeter with a 50 ohm termination to the RF In/Out Jack on the UUT. Set the RF
step attenuator to the 0 dB position and adjust the Variable Level control to oblain a displayed cuiput
level of +13 dBm. Verify that the RF millivoitmeter reads +13 dBm +2 dBm.

Repeat paragraph 5-141.2 excep! at a center frequency of 800 MHz.

Increase the RF Step Attenuator setting in 10 dB increments and verify that the displayed RF level
decreases in 10 dB increments,

Set the Code Synthesizer Modulation Switch and the Ext Level Control to their respective OFF
positions. Select the Narrow Band mode and adjust the 1 kHz Level Controf for a 8 kHz deviation
reading on the CRT display. Verify a 1 kHz tone at the speaker output.

Connect the Modulation Meter o the BF in/Out Jack on the UUT. Set the Modulation Meter for a
deviation display of 5 kMHz £250 Hz.

Select the Wide Band mode on the UUT and verify that the CRT displays a deviation of 20 kHz. Also
verify that the Modulation Meter shows a peak deviation of 20 kHz +1 kHz.

Select the Modutation Display on the UUT and verify a peak-to-peak modulation display of 40 kHz 2
kHz. '

Select the Generate CW Function and verify that no modulation is present on the CRT.

Set the UUT for the Generate AM Function, the Gen/Mon Mtr Display, and adjust for an RF output level
of 0 dBm. Adjust the 1 kHz Level Control for a 50% AM reading on the CRT. Verify that the Modulation
Meter reads 50% £10% AM.

Select the Modulation Display and verify a low distortion 1 kHz sinewave.,

Set the UUT for the Generate SSB/DSBSC Function and verify a low distortion 1 kHz sinewave on the
CRT.

Set the UUT for the Generate SWP 1-10 MMz Function and the Scope DC Display. Verify a horizontal
trace and a center frequency dispiay on the CRT.

Set the UUT for the Generate SWP 0.01 - 1 MHz Function and verify the same results as paragraph
5-141.13.
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Table 5-6. System Troubleshooting {Cont)

Test Paragraph

Fault Troubleshooting Procedure

5137

5-138

5-138

5-138

NOTE

The DVM AC signal from the external input is
multipiexed with the other signals to be mea-
sured. Thus only short bursts of the input signal
will be observed at TP8,

it signal is not present at TP8 replace the
Scope/DVM Control module,

3. Hf the signal is okay to TP8 of A3, replace the
Processor /0 module {A7).

DVM DC mode is inoperative 1. Check for the DC input level attenuated by
factors of 10 to fess than 1 volt at pin 22 ofthe
Front Panel interface module {A12). If not
present or if greater than 1 volt, replace the
Front Panel interface module.

2. Hthesignalis okay from A12, switchtothe AC
mode and apply an AC signal to the DVM in-
put. Proceed from step 2 under DVM AC
mode inoperative.

IS

No horizontal sweep 1. Check for a voltage level between -2.0 VDC
and +2.0 VDT at TP4 of the Scope Amplifier
module (A2). Hf the voltage cannot be brought
within range with either the vertical range
attenuator or the vertical position control
replace the Front Panel Interface module

(A12).

2. If the voltage at TP4 is okay replace the Scope
Amplifier module {A2).

No vertical dispiay 1. Check for the input signal at TP4 of the Scope
Amplifier module (A2). If not present replace
the Front Panel {interface module (A12).

2. If signal is okay at TP4 replace the Scope
Amplifier modute.

No vertical sync 1. Check far the presence of sync pulses at pin

12 of the Scope/DVM Control moduie {A3)

and for a nominal zero volt sync present level
at pin 76. if either signal is not present replace
the Scope/DVM Control module.
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5-144.

1.

5-145.

Spectrum Analyzer

Set the UUT for the Monitor Function of 300 MHz the Spectrum Analyzer Display, and 0 dB input
attenuation. Set at 300 MHz. Connect the Signal Generator to the RF In/Out Jack on the UUT. Verify a
spectral amplitude of -30 dBm +5 dB on the CRT display. Increase the RF Step Attenuator in 10 dB
increments verifying that the spectral amplitude decreases by 10 dB +3 dB with each step.

Verify the operation of the Dispersion Cantrol.
Duplex Generator

Select the Duplex Generator Display and the monitor Function at a frequency of 100 MHz. Enable the
45 MHz offset frequency. For an Image Low switch position verify that a displayed duplex frequency of
55 MHz can be obtained. Set the Image Switch to the HIGH position and verify a duplex frequency
display of 145 MHz.

Enable the 0 - 10 MHz offset frequency and verify that displayed duplex frequencies from 100 MHz to
110 MMz can be obtained.

Set the UUT to the Generate Function with the Duplex Generator Display. With the Code Synthesizer
and the External Modulation sources OFF, adjust the 1 kHz Level Control for a 20 kHz FM deviation
reading on the CRT. Select the Monitor Function and adjust the offset frequency for a duplex output of
100 MHz. Connect the Duplex Output Jack to the RF In/Out Jack and verify a 20 kHz #1 kHz FM
deviation reading on the CRT.

5-146. Syslem Troubleshooting

5-147. A troubleshooting procedure is outlined in Table 5-6. Because of the complexity of the system the
table covers only the major failures and provides only a guide to the most probable failed module. When using
the table it is important to use the checkout procedure at paragraph 5-126 to determine the fault. The
troubleshooting table assumes that all tests prior to the failure point have been successfully compteted and
thus the applicable circuits are okay.

5-148. Alist of the system test points and their functions are provided in Table 5-7. Test points are identified
on the block diagrams for the Theory of Operation discussion of paragraph 5-16 and for the Module
Descriptions to aid in troubleshooting.

Tabte 5-6. System Troubleshooting

Test Paragraph Fauit Troubleshooting Procedurs

5-132 No AC indication 1. Check AC linecord and line fuse.

5H-132 No Oven Ready indication 1. Check for approximately +15 VDC at E13 of

2. If system powers up normally when on,
Replace AC LED.

the A13 module. H not present replace the
Low Voltage Power Supply {A1).

2. Check E11 of A13for +9 VDC and E12 for ap-
proximately +7.5 VDC. lf E11is okay and E12
isO0VDC, replace the LED. Hihe +9VDCis not
present on £11 replace A13,
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Table 5-6. System Troubleshooting (Cont)

Test Paragraph

Fault

Troubleshooting Procedure

5-132

5-132

5-133

5-133

5-134

5-135

System won't turn on

System turns on, but no dispiay
on the CRT for any display
mode

More than one key is inopera-
tive or has the wrong effect

Only one key is inoperative

Any part of the nonvolatile
memory fails to remember

No DPL {modulation) signal on
CRT

5-40

1. Disconnect the high voltage supply from the

fow voitage supply at A10P1.

Check for nominal voltagesof 15VDC atpin 3
of U2 on the low vollage supply and for +12
VBC at pin 8. i either voltage is not present
replace the low voltage supply (A1),

. Reconnect the low voltage/high voltage inter-

face and check for a nominal +8 VDG on the
collectors of (3 and Q4. (The actual signal
on the collectors is a 0 VDC to +18 vDC
square wave}.

If 9 volts is not present replace the high
voltage supply (A10).

. H items 1 and 2 check okay replace the low

voltage supply (At}

. Check for presence of high voltage by dis-

connecting the CRT anode lead and arcing

it to the chassis. if no arc, replace the high |

voltage supply.

. If the high voltage supply is okay, replace the

CHT.

., Replace the Processor Moduie {AS).

. Replace the defective key swilch.

. Replace the Progcessor module {AB).

. Check TP1 of the Audio Synthesizer for the

presence of the DPL signal. If not present
replace the Audio Synthesizer module.

. Check for the DPL signal on pin 64 of the

Audio Synthesizer. If not present replace the
IEEE Interface madule {AB), or check for the
presence of the jumpers on J8 for the standard
unit,

"

FTn

%4

i

Table 5-8. System Troubleshooting {Cont)

Test Paragraph

Fault

Troubleshooting Procedure

5-135

5-136

5-137

Neo external modulation on the
CRT

Frequency Counter inoperative

DVM AC mode is inoperative

5-41

3. Check for the DPL signal at TP6 of the Audio

Synthesizer. i not present replace the Audio
Synthesizer (AB).

. Check for the DPL signal at TP4 of the Scope

Amptifier module {A2). if not present replace
the Scope/DVM control medule {A3).

. If signai switching is okay to the Scope Ampli-

fier module proceed to the scope trouble-
shooting information.

. Check for modulation signal at TP7 of the

Audio Synthesizer module {AB). lf not present
replace the Audio Synthesizer module.

. Check for the modulation signal on pin 66 of

the Audio Synthesizer. H not present replace
the |EEE Interface module (AB), or check
for the presence of the modulation jumpers
on J8 for the standard unit.

. Continue troubleshooting at step 3 of the “no

DPL signal on the CRT".

. Check for presence of a1 kHz signal at TP of

the Audio Synthesizer (A8). If not present
check for the 10 MHz signal from the Fre-
quency Standard module {A13) to the BF
Synthesizer {(A5). if present replace the RF
Synthesizer. if not present replace the Fre-
quency Standard module.

. If the 1 kHz signal is present check for the

presence of the signal {o be counted at pins
61 and 63 of the Processor /O module (A7).
if not present replace the Front Panel Inter-
face Module {A12).

. If signal is okay up to the Processor VO

modute replace the Processor 1/0O module.

. Check for DVM signal at pin 22 of Processor

Interface module (A12). Hnot present replace
the Front Panel Interface module.

. Check for short bursts of the DVM AC signal

at TP8 of the Scope/DVM Conirol module
{A3).




Table 5-7. Test Point ldentification (Cont)

Moduile

Test Point No.

Signal Name

A7
Processor /0

AS
Processor

Al12
Front Panel
interface

P

L5 % R w o~ h o

M~ TN A WA e

ey

Synth. D/A Output

Ground

Composite Modulation Audio
Composite External Mod. Audio
Synthesizer Clock 104, 857.6 Hz
1 kHz Moduiation Source

A/D input

Unfiltered 10.245 MHz T.V.
DVM/Freq. Counter Select
Frequency Counter inpul
Not Used

Ground

Dot Clock

Character Row Clock
Character Clock

Enable

Character Line Clock

R/W Select

Char. Gen/Processor Select

Attenuator Buffer Output
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Table 5-6. System Troubleshooting {Cont)

Test Paragraph

Fault

Troubleshooting Procedure.

5-138

5-141

5-141

5-142

5-143

5-143

5-143

SINAD meter inoperative

No generate output

No  Fregquency Modulation

internal watimeter in error

No monitor function

Monitor frequency error display
is missing

Monitor frequency error is in
error

5-43

. If sync pulse and the syn present lines are

okay replace the Scope Amplifier modute
{A2).

1. i the DVM mode checks okay replace the

Scope/DVM Control module (AJ3).

. 1f the DVM mode does not check okay go to

the troubleshooting list for DVM AC
inoperative.

. Bemove the RF cable between the BF Syn-

thesizer (A5} and the RF input modulie {A11}.
Check for a nominal -10 dBm lavel at the
Synthesizer output. If no output replace the
RF Synthesizer,

. if the Synthesizer output is okay replace the

AF input modute.

. Check for modulation signal at pin 56 of the

RF Synthesizer (A5}). H the signal is okay
repiace the RF Synthesizer.

. If the modulation signal is not present pro-

ceed to the troubleshooting list under "no
DPL {modulation) signal on CRT".

. Replace RF input module {A11).

. Apply a 10.7 MHz modulated carrier tothe RF

input. Check for normal receiver operation
except reduced sensitivity, If receiver is not
working replace the Receiver module (A4).

. f the receiver checks okay and the generate

function is okay, replace the RF Input module
{A11).

. (Go to the troubleshooting list under “fre-

quency counter inoperative”,

. Check for presence of IF signal at pin 91 of the

Scope/DVM Control module {A3). {f not
present replace the Receiver module {A4).

. | the IF signal is present replace the Scope/

DVM Control module.




Table 5-6. System Troubieshooting (Cont)

Test Paragraph

Fault

Troubleshooting Procedure

5-144

5-144

§5-145

No spectrum analyzer sweep

Spectrum display is in error

No duplex output

. Check pin 6 of the RF Synthesizer module

(A8) for a 50 Hz square wave. If not present
replace the AF Synthesizer module.

. If 58 Hz signal is present replace the Scope/

DVM Control module (A3).

. Replace the Receiver module {A4).

. Replace the AF Input module (A11),

Table 5-7. Test Point ldentification

All test points are located near the lop edge of the card and counted from left to right when facing the
component side of the card.

Module Test Point No. Signal Name
Al
Low Voltage
Power Supply
ATAY 101 Pulse Width Mod Out
102 Pulse Width Mod Dr
103 MV Source Voltage
ATAZ 201 Ground
202 +5V FB
203 -5V
204 +12V
205 -2V
206 +33V
207 +110V
208 -110V
A1A3
Control Board 301 +8V
302 PWM Dr
303 Error Voltage
304 H.V. Bias Supply Voitage
305 Sawtooth Voltage
306 Chopper DR A
307 Chopper DR B
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Table 5-7. Test Point !dentification

Module

Test Point No.

Signal Name

At1A4

Relay Assembly

A2
Scope Amplifier

A3
Scope/DVM
Control

AB
Audio Synthesizer

401
402
403
404

O W~ BN -

Py

=B NN o N4 I A SRR

ek wk ak
N - QW

(S L% I

5-45

Batt Chyg

Fregency Std Sup Voltage
Relay +12V

Dc Bus

Int Horiz Input

Haorizontal Deflection Plate
Horizontal Deflection Piate
Vertical Drive

Focus TV

Vertical Deflection Plate
Vertical Deftection Plate
CRT Z-Axis

Intensity TV

Time Base Ouiput

Vertical Character Sync
Negative Peak Detector Output
Gen Carrier Plus AM Level
Positive Peak Detector Output
Demodulated Calibrated Audio
Not Used

Ground

Multipiexed A/D Signal
Character Generator Heset
Ground

-8 vDC

+§ VDC

Synth/DPL Audio
DPL Clock
Linfiltered DPL
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SECTION 6
SYSTEM INTERCONNECT AND PARTS LISTS
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Figure B-1.

Interconnection Diagram {Sheet 1 of 2)
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Figure 6-1. Communications System Analyzer
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YOB1 AND
YOO2 ONLY ]2 PL -

6P

Find Qty. Part No. Nomenclalure Part Value

No. Aeq.

082 1 15-B0331AG2 COVER SYSTER,TGP

003 1 15-B031AE3 COVER, SYSTEM BOTTEM

504 1 55-80336A58 HANDLE, BALL

004 1 55-80335A73 HARDLE, BAIL

069 3 $1524693-824 SCREW.FL HD 138-32X.250

818 1 $5-B0335AT2 HANDLE MOLDED

s 2 15-80331465 COVERHANDLE aPL
96 t 1-BR3D4AS2 FRONT COVER ASSY it
030 5 63-POTARIVONY SCREW,PH ASSEMBLED WAS-3IX.312

oa2 2 1524693-C48 SCREW B-32X.438 43
045 1 58.B430DAGG CONN ADAPTER N-BNC

043 4R 11084308411 PAINT SHADOW BRONZE

059 1 33-POTESTVEN LABELPATENT

A 002 1 BTC-400{8 SCOPE HORZ/VERT AMPLS

A D03 1 ATC-40088 SCOPE/DVM CONTROL 8D

A 004 1 ATL-10028 RECEIVER ASSY Ad

A 005 1 ATC-10018 SYNTHESIZER AS

A 008 1 RTC-40118 AUDIO SYNTHESIZER AB

A 007 1 ATC-40128 PROCESSOR 170 AT

AOD8 1 §4-PO1I15V001 INTEACONNECTION A8

A 009 1 ATC-4B18A HICRO PROC CHAR GEN A

VIEW A-A

2 2P 15 1AOUNT
03 Ft 100 PID A13 o2
26 PL= 11
§
2P 7
8

421511

34

42 9 Al 98 97 81

81-2576

Communications System Analyzer, Bottom View

Communications System Analyzer, Rear Panel

Figure 6-3. Communications System
Analyzer Parts Location
Diagram



pmicesriin,

Find Qty. Part No. Nomenclature Part Value
No. Req.

001 1 B54-POTRSOVON MOTHERBOARD

002 AR SNBIWAP3 SOLDER

a0l AR 111416740 INK BLACK
e04 1 ICT-143.5-F SOCKET.SOLDER BIP 14 PIN
005 2 69-80331A87 SOCKET SOLUERA DIP 18 PIN
006 1 09-80331A58 SOCKET,SOLDER DIP 24 PiN
C o H 23083541818 CAPACITCR 4 TUF-20-50
Jus 1 3-80346A47 CONNECTOR

J004 1 3-B034BA4B CONNECTOR

J 00§ 1 8-B034BASE CONNECTOR

J o6 1 9-BOS6ASH CONNECTOR

Jeot 1 8-80346A47 CONNECTOR

J 08 1 9-80346A47 CONNECTOR

J 008 1 9-80346A47 CONNECTOR

Jot2 1 9-80046A47 CONNEGTOR

L oot 1 25-83127G01 CHOKE.AUDIO

L 002 t 25-83127G01 CHOKE,AUDIO

L 003 1 25-83127GG1 CHOKE.AUDIO

L 004 1 24-BO3EAT4 con A7UH
L 005 H 24-80348A83 SO 4TOLEH
L 008 1 24-50369A35 otk 1BOUH

k..
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Figure 6-2. Motherboard Assembly RTL-4089A
Parts Location Diagram



Find Qty. Part No. Nomenciature Part Value
No. Req.

o0 1 1-80305A84 FHONT FANEL ASSEMBLY

002 1 27-POTERAVOR! CHASSIS, SYSTEM

£03 i) 03-POTEEIVEDE SCREW,.PH ASSEMBLED WAS-32X.312
004 2 11S35206-226 SCREW.PH 6-32X.250
295 3 66602-1 CONTACT Pitd

208 5 NS24593-524 SCREW,FLHD 6-32X1/4

810 AR WIRE 22 WHT

811 AR SNEIWRMAPR] SOLDER

$12 1 50083205803 SPEAKER

n3 1 26-PO786TVOD SHIELD.CAT

o14 1 42-80336A48 BRACKET.CRT SHIELD

816 2 3134169 SCAEW.THD FORMING

817 8 3-80335A98 SCREW,PH BLACK [1380-32X.375
&#18 AR MB3367-4-9 STRAP MATUAAL
019 2 SE2050018 TERMINAL INSULATED

020 2 MS35206-216 SCREW,PH 11120-40X.438
&2 1 9-80331A33 FUSEHOLDER

o22 AR 3738 ADHESIVE.CARTRIDGE  45X12.0

828 1 RTL-4089A MO THERBOARD ASSEMBLY

830 4 MEBI5646-262 NUT.HEX 1380-22

034 1 38-80376A52 SEALING CAP

638 1 15-FOTEB0VO0 COVER TRANSFORMER

045 1 75-80335A51 ISOLATOR, CRT,BOTTOM,

041 3 3-B03ISATE SCREW,FH BLACK 6-32X.375
042 2 42-80331 A48 FOOT.BATTERY HOLDER

043 2 42-80331A47 FOOT BATTERY HOLDERL

645 4 5608-50 WASHER SHOULDERLTEFLO

047 4 MS25206-235 SCREW A380-32X1.250
048 3 38033557 SCREW,PH BLACK £-32X4.312
049 28 MS35206-215 SCREW 4-48X,375
850 i1 MS27T183.5 WASHER FLAT N8

051 g 4-80335A99 WASHER FLAT BLACK NOB

052 & 4-80346A64 WASHERLOCK BLACK NGB

053 11 MSI5338-41 WASHER,LOCK NC.S

as4 w0 11535645242 NUTHEX 4-40

a57 2 B4-POOIDTINDDY PLATE, THAEADED

858 1 1-80204A46 CABLE ASSEMBLY ATH/A4 107 MHZIF
055 1 1-80304A47 CABLE ASSEMBLY.SYNTH AS/AST

BED 1 1-80204448 CABLE ASSEMBLY OFFSET ATU/MGTHERBCARD
061 1 1-B0304A49 CABLE ASSEMBLY a55KHZ AS/MOTHERBOARD
62 1 1-80304A50 CABLE ASSEMBLY 10.245  A4/MOTHERSOARD
o83 1 1-80304A51 CABLE ASSEMBLY 10MHZ  AtI/A4

064 1 §4-POEB10R00} PLATE.CONNECTOR, BLANK

065 AR WIRE,SOLID BUS 16

56 3 29-15158A00 TERMINALLUG

058 AR WIRE 16 WHT

470 AR MI3O53/5-183-6  INSULATION SLEEVING 093 WHT
o7 AR WIRE 20 WHT

gr2 AR TAPE NATURAL
i) AR WiIRE 24 WHT

Find Qty. Part No. Nomenciature Part Value
MNo. Reg,

074 Aft IMNSULATION TAPEMYLAR 1IN YELLGW
078 AR COMPOUND, THDLKG.BLUETYPE L.GRN.242
[vr 1 11535485-9 GROMMET

078 2 MBI8205-213 SCREW,PH 440X, 250
L] AR ENCAPSULANT SILICONE

[t]:00] 1 32-PO4135TO0 PAD.CAT CLAMP

081 AR WIRE 20

082 2 66105-4 SOCKET

083 4 M535206-232 SCREW 8-32X.75

ags 2 9226-A-140-10A SPACER 250D X .38L
08 3 33-15202809 IDENTIFICATION PLATE  HIGHYOLTAGE
oav ARt WIRE 18 WHT

(4251 1 1-BI305A54 RELAY ASSEMBLY

ag? 1 1-B0305A57 CAQLE ASSEMBLY,RIBBON

008 1 1-80305A59 CABLE ASSEMBLY.RIBBON

089 ¥ 1-80305A58 CABLE ASSEMBLY.RIBRON

it 13 MS24583-82 SCREW.FH E12-40X.250
101 25 B7656-2 CONTACT.RECEPTACLE

102 1 42-80370A53 CLIPFLEX NYLON

105 E £6193.2 CONTACT.FIN 22

106 t BrO7y-2 PLUG.REYING

Rith H 1-503054&53 FAN ASSEMELY

108 2 9079-8P THUME NUT.RD HD

109 2 476155 CLIPMOUNTING

110 2 5580335589 HINGE

111 2 55803311485 STRIKE.CATCH

112 1 81-80331Aa4 WINDOW, EM:

113 1 61-83331A42 CRT.GRATICLE

154 t 26-PRBGSIVO01 SHIELD FRONT,CRT

115 AR M23053/5-404-C  INSULATION SLEEVING 325 GLA
116 AR MB3367-4-9 STRAP TIEDOWN

A DOt t RATP-1005A LOW VOLTAGE PWHR SUPPLAY

A 010 1 HATP-1006A HIGH VOLTAGE PWR SUPP A1D

AQH t ATC-10028 0¥ FRONT END AL

A0 1 ATL-4086A FAT PANEL BNTRF A§SY

ADN i ATL-10t1A FREGUENCY STANDARD INATD

F oGt 1 FORAZS0VEA FUSE 250V-BA

F a3 3 FOZA250V1-1/2A  FUSECARTRIDGE 250V-3 1/2A
Jgo2 1 MP-0100-36-DP-2  CONNECTOR

J a1 1 MP-000-10-0P-3  CONNECTOR

Jo14 1 2060611 CONMNECTOR.BATTERY  4-PIN MALE
Jois 1 28-8034BA4S CONNECTOR POWER INPUT
Jo18 1 3-80346A46 CONNEGTORBLOWEA 4 CONTAGT
P {0t 1 1-640446-0 CONNECTOR 10 PiN

P 002 1 BY463-8 CONTACT HOUSING-WIRE

T 008 1 25-80369A11 TRAANSFORMER, LINE

v 003 1 56-B033TAZE CATHODE RAY TUBE

o0t 1 LEOIIBABY FAGHT PANEL ASSEMBLY

Flgure 6-3. Communications System

Analyzer Parts Location
Diagram



Find Qty. Part Mo. Nomenclaiure Part Value
Mo, Req.

not 07-POTBIHVEDY BAACKET, MOUNTING RELA

go2 2 29-15085A53 TEAMINAL, STUD TEFLON

403 1 METION TERMIMNAL

504 AR SHNEFWRMAPY SOLDER

305 AR ML W B0 7B/ WIRE 420 WHT
o086 AR 11-34167AQ1 K BLACK

o7 2 FASAS206-215 SCREW, PH 440X 375
£08 2 MBI5338.40 WASHER, LOTE N 4

fEat 2 MS27 163-4 WASHER, FLAT MO 4

o1 z NASET1-4 NUT, HEX, LIGHT 4230

113 AR WIRE 444

012 AR MIL-$22129 INSULATION SLEEVING 422 WHT TEF
CROU1 1 1N4GDY OIGRE

K 0 1 MITD1E/6- 4L AELAY

A 001 1 RCAZDG1B1JS AESISTOR B0-5-1/2

0ot 1 84-POTBI2VE0T PWE SWITCH INTERCONNE

CRJI

R

N\

CONN

J1o

2 PL —

Figure 6-4.

1-80305A54

Blower Relay Assembly

Parts Location Diagram
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7-24, RELAY MODULE A1A4. The relay module {figure 7-5) is mounted on one end plate of the power
supply. Primary power is applied to'the module through atine transformer or the DC input. Whenan ACinputis
used, the RELAY ENABLE line is high, the relay is open, and the power supply operates from the AC input. The
MAIN AC and MAIN AC lines receive a 13.5-volt AC rms input from the line transformer. After full wave
rectification, the DC power is routed throughout the power supply on the DG bus. Filtering of the DC power is
done on the switcher module.

7-25. When the DC input is used, the RELAY ENABLE line is low, the relay is closed, and the power supply
operates from the dc input. The battery charge voltage is boosted to 32 volts using the AC bus voitage to bias
an AC boost winding center tap.

7-4

7-3. The off, standby,

SECTION 7
LOW VOLTAGE POWER SUPPLY (A1)

7-1. GENERAL. The lowvoitage power supply (figure 7-1) converts an AC line voltage input ora DC voitage
input to the required DC operating voltages. The power supply is composed of four modules, each module
containing a printed wiring board. These modules are the refay, control, switcher, and output modules.
Protection circuits protect the power supply against short circuits, high internal temperatures, and high and
low DG bus voltages.

7-2. INPUT POWER CONTROL. When AC power is applied to the power supply, the output of the AC
rectifier and filter circuit provides the DG bus voitage. An AC sense circuit provides a control voltage when AC
power is present. This control voltage isolates the BC voitage input from the DC bus and drives the front panel
AC indicator.

lyzerisoff, th stangardian e ¥y
analyzer is inistandb enerator|§6ftand th cy; rd and battery.ct 3
When the analyzer is on, th y standard and chopper generator are on and the battery charger is off.
Thus, the battery is charged when the analyzer is in the off and standby modes of operation. The frequency

standard operales in the standby and on modes of operation,

7-4. The battery charger requires a voltage higher than the nominal DC bus voltage. This increased voltage,
32V, is provided by the AC boost circuit.

7-6. DC OUTPUT CONTROL. Regulation of the DG output voltages is accomplished by using the +5 volt
output as feedback. This feedback voltage is compared 1o a stable reference voltage (7.9V). The resuitant
control voltage determines the on time of the pulse width modulator, thus regulating the input voltage to the
chopper circuits. The output transformer winding ratios determine the output voitages with respect to the
+5-volt feedback.

7-7. The chopper generator provides a 7-volt reference voltage, a 20-kHz squarewave chopper drive signal,
and a 20 kHz triangutar waveform output for pulse width modulator controt. The pulse width control compares
the triangular waveform with a control voltage. When the control voltage is equal to the mean DG voltage of the
triangular waveform, the pulse width modulator has a 50 percent duty cycle. For control voltages that are
above or below the mean DC voltage of the triangular waveform, the duty cycle is proportionately increased or
decreased.

7-8. The fittered DC output from the pulse widths modulator is chopped 50 percent through the primary
windings of output transformer T2 at a 20 kHz rate. The DG outputis alternately switched between each haif of
the primary winding of T2. Current through the primary winding center top is passed through a current
transformer whose output is used for overcurrent protection.

7-1

H



7-9. PROTECTION CIRCUIT. This power supply is protected from shorted outputs, high internal
temperatures, and high or low DC bus voltage. In each case, the protection circuit pulis the control voltage line
tow, disabling the pulse width modulator and shutting down the power supply outputs.

7-10. Short circuit protection is provided by monitoring the current in the primary winding of the output
transformer T2. When an outputis shorted, the primary winding current will increase significantly. This causes
the overcurrent detector to pull the control voltage line low, disabling the pulse width modulator and shutting
down the output. With the output shut down, there is no primary winding current, causing the control voltage
line to be released. When the control voltage line is released, the pulse width modulator is again enabled and
the power supply outputs are available again. If the short circuit is still present, the shutdown sequence will be
repeated. A delay is provided in the overcurrent detector causing the shutdown sequence !o cycle at an
approximately 0.5 second rate.

7-11. Over temperature protection is provided by a thermal switch. When the temperature of the power
supply exceeds the setting of the therma! switch, the switch closes, pulling the control voltage line low,
disabling the pulse width modulator and shutling down the power supply outputs. Normal power supply
operation will resume when the temperature returns to a safe operating level.

7-12. Protectionagainst high or low DC or AC line inputs is provided by monitoring the DG bus voltage. When
the DC bus voltage exceeds 20 volts, or falis below 10 volts, the high/low shutdown circuit puils the control
voltage line law, disabling the pulse width modulator and shutting down the power supply outputs. When the
DC bus voltage returns to normal, the power supply will automatically resume normal operation.

7-18. HIGH VOLTAGE CONTROL. The HVY BIAS Viineandthe HV SOURCEYV line provide the high voitage
power supply A10 with bias voltage and primary power, respectively.

7-14, SWITCHER MODULE A1A1. The swilcher module (figure 7-2) contains the puise width modulator
and chopper circuits. The input PWM DRIVE signal, from the control module, switches the chopping circuiton
and off. This produces a rectangular wave output which is filtered and applied to transformer choppers A and
B. In effect, this action regulates the voltage which is applied to transformer T201 on the output module. The
PWM OUT signal is a secondary input to the voltage regulator comparator on the control module.

7-15. Transformer choppers A and B are driven by CHOPPER DR A and CHOPPER DR B signals from the
control module. Qutput signals XFMR DR A and XFMR DR B are 180-degrees out-of-phase and XFMR DR A
and XFMR DR B' are 180-degrees out-of-phase. An output, HVY SOURCE V, from the chopping circuit is the
primary power source for the high voltage power supply.

7-16. OVP {Overvoltage Protection). The OVP zener is connected to the +5V output from the output module
and limits the maximum +5 volt level to +6.3 voits,

7-17. OUTPUT MODULE A1A2. The output module {figure 7-3) provides the regulated output voltages and
the current sense voltage for the overcurrent protection circuit. input power is provided by signals XMFRDRA,
A! B, and B'. These signals are 20 kHz squarewaves and drive the primary windings of transformer T201. After
full wave rectification and filtering, the nominal output voltages are available as shown in figure 7-3.

7-18. The primary current of transformer T201 is monitored by transformer T202. The voitage developed
across T202 is full wave rectified and applied to the current limit circuit on the control module by the
CURRENT LIMIT SENSE signal. An increase in the primary current of T201 produces a corresponding
increase in the voltage developed across T202. This increase is applied to the current limit circuit and
overcurrent protection is initiated,

7-2

g ::{({3
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7-19. Regulation of the output voltage is accomplished by the +5-volt feedback. When the +5-volt outputis
regulated, the remaining output voltages will be regulated because of the turns ratio of the windings between
the outputs. When the +5-volt cutput is held to one percent regulation, the other outputs will be held to five
percent regulation.

7-20. The OQVP (Overvoltage Protection) output is applied to a 6.2-volt zener diode mounted on the chopper
assembly, This provides overvoliage protection to the +5-volt output.

7-21. CONTROL MODULE A1A3. The control module (figure 7-3) provides pulse width modulation control
and contains the protection circuits. Pulse width modulation control is accomplished by comparing a 7.9V
reference voltage to the +5-volt feedback from the output module. The resultant integrated control voltage is
applied to the pulse width control. This voltage is compared to the 20 kHz triangle voltage to determine the duty
cycle of the pulse width modulator. The chopper drive outputs are squarewaves and are 180-degrees out-of-
phase with each other.

7-22. When the DC BUS voltage is over 20 or under 10 volts DC, the over/under voltage protection circuit
pulls the control voitage signal to the pulsewidth control circuit low. This aclion shuts down the pulsewidth
modulator.

7-23. The soft startcircuit slows the rise time of the control signal to the pulsewidth control circuits. When the
signal reaches the operating level the soit start circuit is switched out of the control loop.

7-24. The overcurrent detector compares a signal that is proportioned to the current in the current
transformer, to a reference. When the current is toco high, the control signal is pulled low, shutting down the
output module. After a delay, the output module operates again, if the malfunction causing the overcurrentis
still present, the module will shutdown again. This sequence will cycle at a 0.5 second rate until the
matfunction is corrected.

7-25. When the internal temperature of the power supply rises above 85°C, the overtemp shuidown circuit
causes the control signal to go low, shutting down the puisewidth control circuit. The control logic functions
are shown in table 7-1.

Table 7-1. Control Logic Functions
Qutput Signais
| Input Signals Batt Chr HV Bias DC Led
i Pwr On AC Sense Enable Supply V AC Led Anode Relay Enable”
Low Low High On Off On Low
Low High Low On On Off High
High Low Low Off O Ot Low
High High High Off On Off High

*Note that RELAY ENABLE low, does not imply that the relay is closed. The PWR OFF signal on the relay

moduie must also be high to close the relay.
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Figure 7-1. Low-Voltage Power Supply A1

Block Diagram
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Low Volitage Power Supply A1l
interconnection Diagram

Figure 7-2.



Find Qty. Part No. Nomenclature Part Vaiue AZ
Na, Req.
005 1 27-POTBSEVOM CHASSISLYPS
006 6 MS24603-525 SCREW.FH L135.32X 312
Qo7 6 MS35206-214 SCREW.PH 120.40X.312
t0e & MS35338-48 WASHERLK Ri% LMW\?‘:, =R
008 & 345271833 WASBHER B, 125
o1 4 ME35206-227 SCREW 1380-32X 312

- 612 4 MEI5II8-41 WASHER 138

i 013 4 MS27183-6 WASHER 156

L 014 AR 11-3416TAGY INK BLACK
A 00t 1 ATP-4016A SWITCHER ASSEMBLY

- AGO2 1 ATP-40£3A OUTPUT PWB ASSEMBLY

| A 003 1 ATP-4012A CONTROL PWA ASSEMBLY

£ A D04 1 1-80305A68 HELAY ASSEMBLY

’ A GOS 1 RTP-2014A MOTHER BOARD ASSEMBLY
.

s,

&)
2PL

=) 1@;- \gp{

e eny

)
(12

) \3‘/}

Figure 7-3. Low Voltage Power Supply
AT{RTP-1005A) Parts Location
Diagram
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Find oty. Part Number  Nomenclature Part Value I 5 | | | ' i i 5
No, Heq. | I i ! i |
I 31 g | |
0a1 1 84-PO7AET VOO MOTHER BOARD I 4 | § t l
02 § 01534-8-1/8-5 SPACER SWAGE ! E ] |
003 AR SNEIWARS SOLDER | 5 } | i
904 AR 11-15167401 ENK BLACK ] { E | -
005 2 KES2.256 NUT.PRESSMIN { 8 ' I |
2001 1 08-80331A80 CONNECTOR | ! | |
4002 1 U9-80331ABS CONNECOREDGE 7 | | 16 | 10 ;
2003 1 09-30331A88 CONNEGOR,EDGE | [ INSTALL F.S,
004 1 09-80331A80 CONNECTOR 2 | l § i i 2 PLACES
2005 1 1-87543-3 CONNECTOR l l | | |
J006 1 03-80331A95 SOCKET.SOLOER Dif 8 PIN | 9 | t
J 007 1 09-80331AB7 SOCKET SOLDER O 16 PIN 1 | | | | |
4008 1 ICT-140-8-T SOCKET,50LDER DiF 14 PIN 0 | | |5 i | 15 | |
l i : | 1 ‘ | 10
i | |
1 | | Ny
I 12 1 | | | { o :
: 13 ; ; 20 ; : 20 : | 8 |
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Figure 7-18. Low Voltage Power Supply A1
Motherboard Parts Location
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Figure 7-4. lLow Vollage Power Supply Switcher
Module A1A1 Block Diagram




Figure 7-5. Low Voltage Power Supply Switcher
Module A1A1 Schematic Diagram
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PE——

Find Qty. Part No. Nomenclalure Part Value

No. Req.

001 1 84-POTEBIVEOY PRIMTED WIRING BOARD

o2 1 09-80331A01 CONNECTOR

003 H M55155/29-7 TEAMINAL

004 8 B1534-B-1/6-5 SPACERSWAGE A25LG

00% & B1534-8-3/32-5  SPACER,SWAGE .093LG

006 3 8197814 HEAT SINK

oa7 8 6402061 JAGK.PC

008 AR SNEIWRP3 SOLDER

003 AR 1114167401 INK BLACK

010 1 5607-84 BUSHING,NYLON

o8t 1 MS35206-234 SCREW 1380-32%1

012 1 MS27183-5 WASHER,FLAT 156

013 1 MS35338-41 WASHER.LOCK 136

014 1 M535649-262 NUTHEX 1380-32

015 3 MS35549-242 MUY HEX 120-40

016 3 }535338-40 WASHER.LK 112

0ty 1 MS27163-3 WASHER,FL 125

018 3 ME35206-256 SCREW.P.H. 1120-40X.438

019 2 BSZ200F008 WASHER,COMP

020 1 14-80370A48 INSULATOR INDUGTOR

021 AR SNIGWRMAP3 SOLDER

u22 AR M23053/5-206-C  INSULATION SLEEVING 250 CLR

G101 t 21082426659 CAPACITOR D1UF-2080-200

<103 1 23-B03BDATY CAPACITOR STOUF-25V

¢ t 23-80369A77 CAPACITOR STOUF-25Y

106 1 21062428859 CAPACITOR _BIUF-2080-200

GHID 1 4B-BO346AG7 DIODE 20V-54

L t 25(584148F01 INDUCTOR 65Uk

L 102 1 24-B036DAS4 INBUCTCR STMH

L 103 1 24-80369A45 coi

G E 48-80388AB6 TRANSISTOR

Qs 1 MJER50 THANSISTOR

Q 106 3 MJEZ50 TRANSISTOR

M 101 H BSH24A25 RESISTOR 1085-1/4

A 102 H SS124A01 RESISTOR 10-5-1/4

R 103 3 85124825 RESISTOR 100-5-1/4

R 104 1 BS124A25 RESISTOR 100-5-1/4

R 105 t 85124A30 AESISTOR 380-5-1/4

R 106 t £5124A39 RESISTOR 380-5-1/4

g t £9-80331A88 JACK WHITE

P02 t ©3-B0331A88 JACK WHITE

TPID3 1 09-80331A88 JACK WHITE
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Find Qty. Parl No. Nomenclature Part Value s=gt
No. Aeq. z II N

‘ BN N s
04 1 1-80305A68 SWITCHER PWB ASSEMBLY gl 1
002 1 64-PO7EEFVO01 PLATEMOUNTING SWITCH @o X IlL —
003 1 8515667020 WASHER LOCK HO.D 3 pL NI
004 1 BS1568FS NUT HEX 10-32 N S .
005 1 BEG0BFO01 INSULATORMICA N \ g‘
006 1 8-225-10X TERMIAL.CAIMP INSUL  NO.1D N 1S i
007 1 5607-82 WASHER.SHOULDER o, DETAIL A =
008 3 141513140 INSULATOR,MICA @ B P 2 PLACES
009 6 5607-82 WASHER, SHOULDER 8‘, REF
010 2 42-BOIIALE CLAMP,CAPACITOR 3 PL
(3] 6 CY026-42-1 CLIPFASTENER
012 6 ME51861-18 SCREW 142-24X,375 e
014 2 MEIBL07-263 SCREW .1800-32X 500
08 2 ME27183-8 WASHER,FL 219
016 4 MEI53I-39 WASHER LK INTERNAL TO 186 2
037 2 M535207-260 SCREW .1980-32%.312 e
018 2 #S20658-104 TERAMINALLUG-CRIMP i & o \ O
019 12 MS35206-215 SCREW.PH TR0-40X375 [ & ©
020 4 MS27183-3 WASHER FL 128 i ?
021 4 MS35336-40 WASHER.LK . 12
02z AR WIRE ELEG 14 WHT _—TO Cio%
023 AR SNBIWRP3 SCLDER 3
024 AR G-642 COMPOUND, THERMAL X
025 AR 1114167401 INK BLACK
826 2 1166-10-0-5 SPACER
1744 AR MZI05D/54105-8 INSULATING SLEEVING 187 WHT CRIO2 .
028 8 MSIE335-29 WASHER LK.EXTERMAL TO 112
028 AR WINE, TEF INS 22 WHT P To 102 "
930 AR WIRE SOLID BUS 22
c 102 1 3BDX1436030AD2A CAPACITOR $4000UF-30V
C 108 1 36D822G0ISAB2ZA CAPACITOR 9200LF-15V
R 1 48-B036BADD DIODE
Q102 1 45-80345A63 THANSISTOR
Q102 1 4B-80045A51 TRAANGISTOR
Q104 1 48-80345A81 TRANSISTOR
VA0 1 4B-80345A79 DIODE

Figure 7-6. Low Voltage Power Supply
Switcher Module A1A1
{RTP-4016A) Parts Location
Diagram
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PREFIX WITH AZ.
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DESIGMNATION
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O POTE3EV
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5 FLT, 174 WATT.
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ALL  INDLCTORS  ARE
AL VOLTAGES ARE

A.
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Find Qty. Part No. Nomenclalure Part Value
No. Reg.
e

RTP-4013A A1A2 OUTPUT ASSY
09 1 B4-POTBSTVOM PRINTED WIRING BOARD
003 AR SNBIWRFI SOLDER
004 AR 11 1HETAGT MK BLAGK
06 2 SEOT-106 WASHER, SHOULBER
o7 2 M535208-232 SCREW,PH .1380-32X.¥50
o08 z MS35338-41 WASHERLOCK 138
808 2 MS27183-5 WASHER FLAT 155
o1 2 MSISE4-262 DT HEX .$380-32
o1 2 14-15140A04 INGLLATOR,INDUCTOR
012 AR M23053/5-206-C  INSULATION SLEEVING 250 CLR
G 201 1 23-80069A7S CAPACITOR IBOUR-50Y
C 202 1 23-B0359A71 CAPACITOR WIF-50V
C 203 t 21062428859 CAPACITOR O1LUE-2080-200
C 204 ¥ 23-80369A68 CAPAGITOR ATQUF-25V
C 205 3 23-B0363AGE CAPACITOR ATOLF-25Y
C 206 1 23-B03BIAT CAPACITOR 1UF-50¥
Ca 1 21082428859 CAPACITOR DIUF-2080-200
C 288 1 23-80369A68 CAPACITOR 4TOUF-25Y
<208 1 23-BO2GOAEB CAPAGITOR 470LIF-25Y
¢ 210 1 23-B036IATY CAPACITOR TUF-50V
C 211 1 21DB2428B59 CAPACITOR 01UF-2080-200
c 212 ¥ 23-B0369ATE CAPACITOR 2200UF-15Y
c 213 1 23-80369A74 CAPACITOR 1000UR-16Y
c214 1 23-B0363AT CAPACITOR 1UF-50¥
G218 1 21082426858 CAPACITOR O1LIF-2080-20
G216 1 21082428859 CAPACITOR O3E3F-2080-200
a7 1 23-80263A68 CAPACITOR 47QUE-25Y
c2i 1 23-60369A65 CAPACITOR ATOUE-25Y
[ef31: 1 23-80380A71 CAPACITOR 1UF-50V
C 220 1 21DB2426859 CAPACITCR GIUE-Z080-200
can 1 23-B0369AE7 CAPACITOR SDUF-150V
cz22 1 21082428859 CAPACITOR HIUF-2080-200
o2 1 23-80369A67 CAPACITOR AQUF-150V
C 224 1 211082426859 CAPACITOR O1UF-2080-200

Find Qty, Part No. Nomencialure Part Value
No. Heq.
CR201 1 48-B0345A60 DIODE 160V-14
CR202 1 48-8024BABE DIODE A0V-1A
CR203 1 48-BOIIBASE DIODE 40V-1A
CR204 t 48-80346A57 DIODE 20V-5A
CR205 t 48-BO3BIATS DIODE 30V-34
CR206 1 48-BO368AG4 DIODE 30V-3A
CR207 E 48-BOIIBAET HODE 20V-5A
CR208 1 SHBOIAGALE SI0DE 40V-1A
CAZoD 1 48-B0346A66 2IODE 40V-1A
CR210 t 48-80345A83 DIODE 060V 1A
CRA213 g 48-80345AT0 DIoDE 400V-1A
CANZ ' 48-80345A70 DICDE 4GOV-1A
CR213 $ 48-89345A70 DICOE LO0Y-1A
CH214 1 48-80345A70 DIODE AG0V-1A
cAzis 1 48-84463K07 DIODE
CR:16 1 48-84403K02 DIODE
CR217 1 48-BA4BIKD2 DHODE
CRz18 1 48-84463K02 CIOHE
L 201 ' 24-B036IALE ColL
L 202 1 24-B026IAE COl,
L 203 1 24-80369A46 COlL
L 204 1 24-50062A48 colL
L 205 1 24-80369455 GHOKE 20UH
L 208 1 24-80369A45 lole TR
L 207 1 24-803B9AS5 CHOKE 20UH
L 208 1 24-80369A48 coin
L 209 1 24-80362A48 coi
L 210 1 24-BO36TALE coi
R 201 1 6S124A76 RESISTOR 138514
R 202 1 65124481 RESISTOR 3.3K-5.1/4
R 203 1 8512459 RESISTOR 2.7K-51/4
/204 1 £5124A35 RESISTOR 270-5-1/4
7 205 1 85124A56 RESISTOR 2.0K-5-1/4
R 206 1 65125A85 RESISTOR BIK-B-1/2
R 207 1 68125A86 AESISTOR 91K-5-142
R 208 1 6S125A09 RESISTOR 22-5-1/4
T 2 1 25-80368A12 TRANSFORMER
T 202 1 24-BDIBOASE TRANSFORMER
TR21 1 09-B0331A88 JACK TIP WHITE
TP282 1 09-80331A85 JACK,TIP WHITE
TP203 1 08-80331A85 JAGK.TIP WHITE
TP204 1 09-80331A88 JACK.TIP WHITE
TP2GS 1 09-80331A88 JBCKTIP WHITE
TP208 1 09-80331A88 JACK.TIP WHITE
TP267 1 09-80331A88 JASK.TIP WHITE
TP208 s 03-80331A88 JACK,TIP WHITE

Figure 7-10. Low Voltage Power Supply

Output Module A1A2

{RTP-4013A) Parts Location

Diagram
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Figure 7-11. Low-Voltage Power Supply Control Module A1A3 Block Diagram



Figure 7-12. Low Voltage Power Supply Control
Module A1A3 Schematic Diagram
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Find Qty. Part No. Maomenciature Part Value
No, Req.

ATR-4D12A A1A3 CONTROL ASSY
a0t 1 84 PUTESAVOL PRINTED WIRING BOARD
603 AR SNEIWANAPS SOLDERA
o4 AR 15-14167403 B BLACK
606 2 MS35205-217 SCREW.PH HIRGA0X.500
008 2 14535338-40 WASHER.LOCK 2
€09 2 1S 35648-242 MUT HEX 1120-40
o10 2 14-80370A45 INSULATOR PLATE
11t 2 BEZ200FE0G WASHER.COMP
C 301 i 23084565501 CAPACITOR 10UF-25Y
© 3oz 1 21-80370A31 CAPACITOR -1UF-20-50
G303 1 21-80370A31 CAPACITOR AUF-20-50
304 1 21-80370A31 CAPACITOR 1UF-20-50
€ a05 1 23-80370A31 CAPACITOR 1UF-20-50
C 306 1 2LH0T0ATE CAPACITOR AUF-20-50
G 307 1 I-BOIGIATS CAPACITOR 15BLF-50V
C 208 1 21-80370A3 CAPACITOR SUF-20-50
C 309 1 21-BOB70ATT CAPACITOR LUF-20-50
G310 1 24082428850 CAPACITOR D1UE-2080-200
can 1 23DB341B15 CAPACITOR 3.0UF-20-35
Gt 1 21082425850 CAPACITOR O3IF-2080-200
Ga ' 21082425053 CAPACITOR OHUF-2080-200
caa 1 21-B0370A31 CAPACITOR UF-20-50
¢35 3 21062425859 CAPACITOR DIUF2080-200
c31s 3 21-80370A06 CAPACITOR R2UE-10-50
c a7 i 21-80370A31 CAPACITOR AMF-20-55
cae 1 21082187814 CAPACITOR SOUF-10-100
c 38 1 23-BUIBIATT CAPACITOR 1UF-50
¢ 320 1 21-BO3TOATY CAPACITOR LIF-20-50
G321 1 21-80370A31 CAPACITOR UF-20-50
G 322 1 21DE2tA78 CAPACITOR SOIUE-15-180
C 323 1 5020 108GOSIBE5C CAPACITOR 10UF-50V
Caz 1 21-80370A3t CAPACITOR ($UF-20-5C
G as 1 21-80370A31 CAPACTIOR SUF-20-50
C 26 1 21-80370A31 CAPACITOR AUF-20-50
C 3 1 21-80370A% CAPACITOR AUE-28-50
cam 1 21D82426810 CAPACITOR 33058F-10-100
caso t 46-80348A60 CIODE SOV-14
CR302 1 43-B3463K02 BIODE
CR303 3 48-84463K02 BIODE
CR304 t 48-89346A68 BIODE SOV 4A
CR305 1 48-B0345A68 DIODE 50V-18
L 301 H 24C82961501 CHOKE,RF
L 302 1 24-B4308A30 INDUCTOR 180UH
1303 1 24CH3061801 CHOKE.RF
L a4 1 24083961801 CHOKE.RF
308 1 24C83951801 CHOKERF
L 308 1 24083961801 CHOKE RF
L 307 1 24C83561801 CHOKE,RF
L 200 1 24083961801 CHOKE.RE

Figure 7-13. Low Voitage Power Supply

Control Module A1A3

(RTP-4012A) Parts Location

Diagram

Find Qty. Parl No. Nomenclature Parl Vatue

No, Req.

L 208 1 24083361801 CHOKE.RF

L 310 1 24CB3961801 CHOKERF

Lan 1 240063951801 GHOKE,AF

Q 0t 1 48-B3BBAT TRANSISTOR MPSES20 SCREENED
Qe 1 48-BU3BBAYT TRANSISTOR MPSB520 SCAEENED
Q303 1 MIEZ40 TRANSISTOR

Q304 1 MIE250 TRANSISTOR

0305 3 48-B035BAS1 TRANSISTOR 1PS6520 SCREENED
Q 308 ! 48-B0350A92 TRANSISTOR MPS6519 SCREENED
Q 307 1 48-B0366A91 TRANSISTOR MPSE520 SCREENED
G 308 1 4880345441 TRANSISTCOR

Qa9 1 MIE240 TRANSISTOR

Q318 1 48-8036891 TRANSISTOR MPSE520 SCREENED
R 301 1 65124A48 AESISTOR K514

R age 1 88174448 RESISTOR 1K-5-374

"I 1 £5154A73 RESISTOR TOK-541/4

B304 1 6512445 RESISTOR BRB5-1/74

7205 1 55124465 RESISTOR ATHB

R 308 1 £5126473 AESISTOR 105144

1307 H £5124A79 RESISTCR IBK-5-174

n 308 ! 65124723 AESISTOR 220-6-17d

369 1 £5124A80 RESISTOR ATK5- 178

A A 1 65124A73 AESISTOR W0K-5-144

an 1 65124A49 RAESISTOR 1K-5-1/.

R 312 1 85124459 RESISTOR 2TK-§144

R 313 1 65124AT3 RESISTOR 15K-5-1/4

R 314 1 B5124A50 RESISTOR HIK-5-1/4

R 315 1 18083452F 11 RESISTOR VARIABLE 5K

R 316 1 BS124A59 RESISTOR 2.7K-5-1/4

RM7 i BS 12448 RESISTOR STK-5-1/4

R 318 1 65124813 RESISTOR IBOK-5-1/4

A 31 1 85124811 RESISTOR 360K-5-1/4

A 320 1 1BDBI452F 16 RESISTORVARIABLE 20K

f 221 ! 6S124A73 RESISTORA 10K-5-1/4

] a2z H 651=24A89 RESISTOR ATK-B-1/4

A 323 E §5126A65 AESISTOR 474514

A 324 : £5124A49 AESISTOR KB/

R 325 3 BS174A73 AESISTOR $0K-5-1/4

R 328 1 85124544 RESISTOR BR0-5+174

R 327 1 6512489 RESISTOR AFKE 1

7 328 1 18DB3452F 1) RESISTORVARIABLE 5K

R 329 1 65124492 RESISTOR 62K-5-1¢4

R 330 1 65124281 RESISTOR 2K5-174

A 33t 1 65124A01 RESISTOR 10-5-14

A 33z 1 65124A73 RESISTOR 10K-5- 174

A 333 1 65124A35 RESISTOR 270-5-144

334 1 5124830 RESISTOR 2.2M-5-1/4

235 1 65125A33 RESISTOR 2205142

] 136 ¥ £5125A33 RESISTOR 220-5172

R 337 3 BS124A03 RESISTOR 125144

Find Qty. Part No, Nomenclattire Par! Value

No. Heq.

1338 H £5124A86 HESISTOR 2000-5-1/4

R 329 $ £5124A73 RESISTOR 10K:5.174

R 340 3 85124483 AESISTOR 3900-5.144

R 341 1 65124A72 RESISTOR 9100-5-1/4

R 342 Al GS5124A80 RESISTOR 20K-5-1/4

R 343 1 65124A73 AESISTOR 10K-5-¢/4

§ 301 1 THE5A SWITCH, THERMAL 85 DEG €

TP 1 (08-80331A88 JACK. TP WHITE

TR32 1 08-80331A88 JAGH IR WHITE

TRIOS 1 09-00331A88 JACK,TIP WHITE

TP 1 09-80331A89 JACKTIP WHITE

TRIDG 1 09-80331A88 SACKTIP WHITE

TP306 1 03-60331488 JACK,TIP WHITE

TP307 L] 05-30331AB8 JACK.TIP WHITE

Lk 381 1 51-80345A08 INTEGRATED CIRCUIT L34 1P-B.0SCREENED
U 392 1 51.80245A0% INTEGRATED CIRCUIT  CA3140E SCREENED
U 303 1 51.80168A68 INTEGRATED CIRCUIT  MLMI11P1 SCREENED
U304 1 51-80345A01 INTEGRATED CIHCINT  CAS14DE SCREENED
4 305 1 51-80388A32 INTEGRATED CIARCNT MC14A811BCP SCREENED
U 306 1 51-80345A24 INTEGRATED CIRCUIT MCIOR SCABENED
VR301 1 48-86850C95 DIODE ZENER 20V-5-5

VRN 1 48-822560C38 DIGDE 2ENER 9.3y

VR332 1 48-818459 DIODE ZENER 8.8V

YH304 1 48-818459 DIODE.ZENER 6.8Y

VRID5 H 48.82256C25 DIODE ZENER 1295172
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Figure 7-14. Low Voltage Power Supply Relay Module A1A4 Block Diagram



Figure 7-15. Low Voitage Power Supply Relay
Module A1A4 Schematic Diagram
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Find Qty. part No. Nomenclature Par! Value Find Qty. Part Mo, Nomenclature Part Value
No. feq. No. Req.
04 , es12481 ASSISTOR e o3 1 84-POTESEVO01  PRINTED WIRING BOARD
A 408 1 65124814 RESISTOR $T0K-5-1/4 002 10 ME5156/20-7 TEAMINAL
@ 406 . (512473 RESISTOR OK5-14d 083 4 B1534-B-1/8-5 STANDOFE THREADED )
o 407 . 68037 0AG RESISTON 458-143 004 4 BI534-B-3/22-5  STANDOFFTHREADED
& 408 , 55124463 RESISTOR 3. 9K-5-174 065 1 09-80331A91 CONNECTCH
A 400 . 65124873 AESISTOR 1OKe5-1/4 106 4 840206-1 JACK.PRINTED CIRCUST
1410 1 63124AT1 AESISTOR B2K-5-1/4 ao? AR RTV3145 COMFOUND SHICONE
Ao 5 S124AS3 REBISTOR BTG a08 : 5607108 WASHER,SHOULDER —
os0t . 096071 ABD SACKTI® WHITE a0 : MBI5206-232 SCREW,PH A3A0-32X.750
Thaga , 03-30331ABE SACKTIP WHITE 410 ; MSI5I38-41 WASHER,LOCK 138
TPios . 0000331 AGE SACKTIP WHITE o1t 3 MB2T1a35 WASHER FLAT 156
T . 0960331 408 AGKTIP WHITE 012 1 M518648-262 NUT.HEX 1380-32
U 401 1 51-B936AAGT INTEGRATED CIRCUIT  MCTE12CT SGREENED 013 ! 14-80370A48 INSULATORINDUCTOR
v 101 . 6 B004BAD ] CARISTOR 014 AR SNEIWRP3 SOLDER
vRa 3 46-52256025 DIODE ZENER 12v 0ts R SNSGWRMASS - SOLDER
G 01 1 21082428858 CAPACITGR [D1UF-208D-200
G 402 1 2360368478 CAPACITOR 470UF-15V
& 403 1 23-80369A78 CAPACITOR ATOUF-I5Y
€ 4p4 1 21062428559 CAPACITOR OLIF-208D-200
C 405 ¥ 21052428859 CAPACITOR 0tUF-2080-200
f € 405 1 FIOB2428B59 CAPACITOR O$UIF-2080-200
G au? 1 21052428859 CAPAGITOR O1UF-2080-200
© 408 1 21052426859 CAPAGITOR DIUF-2080-200
C 408 1 21082428859 CAPAGITOR GHUF-2080-200
G410 1 23-80359A73 CAPACITOR 100UF-35V
G 411 1 21082428853 CAPACITOR OHUF-2080-209
caz 1 21083426859 CAPACITOR O$UF-2080-200
c 413 1 21DB242BBEH CAPACITOR DYUF-2060-200
CR4D1 3 45-8605DCAT DIODE
CRAD2 1 48-86850C47 DIODE
CR403 ! 4B-86050C47 DIODE
CR404 t 48-84453K02 DIODE
CR405 1 43-B4463K02 DIObE
Chaos 1 4380345467 DIGDE 00V
CRa07 1 £3-BA463K02 DiODE |
CR40B 3 43-80345A68 DIODE
CR413 1 48-B0345A67 DIODE a0y
CR414 1 48-80345R67 DIODE v
CALS 1 45-56850C47 DIODE
CRA16 3 48-38850C47 DIODE
CRAYY 1 48-06B50CAT oIoDE
K 401 1 60-80370A56 RELAY
£ 401 1 24-80369A57 CHOKE
Q 403 1 48-80368A91 TRANSISTOR MPSB520 SCREENED
Q 404 1 4B-B0345A58 TRANSISTOR UNEBAFSCREENED
Q 405 1 45-80368A91 TRANSISTOR MPSB520 SCREENED
0 408 1 45-80368A91 TRANSISTOR MPS6520 SCREENED
R ag 1 5-80370A44 RESISTOR 499-1-2 i
R 402 i B5124A73 RESISTOR 10K-541/4
R 403 1 6512455 RESISTOR 1.BK-5-1/4
Figure 7-16. Low Voltage Power Supply
Relay Module A1A4 "

{01-B0305A68) Parts Location
Diagram
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SECTION AA
SCALEIZA
(@401 AND Q40G)

Find Qty. Part Nr Nomenclature Part Vaiue

i No. Req.

|

B 001 1 1-B0O30SAST RELAY PWB ASSEMBLY '

? 002 1 84-POTEBBYO0T  PLATEMOUNTING RELAY

; 003 2 1415141407 INSULATORMICA

' D04 4 5B97-82 VWASHER,SHOULDER CRAN — |
005 8 MS35206-215 SCREW.PH A120-40X.375

o 006 8 ME27183-3 WASHER FL 25

( oo7 ] MS35338-40 WASHER LK 112

------- ‘ 008 4 B52000F00° VASHERMICA CRAZ~
008 4 B-225-10% TEARMIALCRIMP INSUL 18

013 4 HH1568F015 NUT,HEX 10-32

{ : a1t 4 BSISEEFO20 WASHER,LOCK NO.10

: o1z 4 5607-92 WASHER SHOULDER

513 AR “WIHE.ELEC 16 Wt

] 014 AR SNEIWRPI SOLDER
a5 AR 11-14167AGT ENK BLACK

i 016 AR G-542 COMPOUND, THERMAL
CRa0% ¥ 48-B0345A65 DIODE

. CRATD : 48-80045A66 DlobE

i CR41s H 48-80345A86 DIODE

| cRat2 1 4380345888 DIODE

) ] 1 48-B0368ABD TRANSISTOR

’ © 406 1 48-B035BASY TRANSISTOR

L Low Voltage Power Supply Relay

End Plate Assembly Figure 7-16. Low Voltage Power Supply
Relay Module A1A4
{01-80306A68) Parts Location

Diagram




SECTION 8
SCOPE AMPLIFIER (A2)

8-1. General. The Scope Amplifier module contains the horizontal and vertical deflection amps, the
horizontal imebase generator, focus and intensity control circuitry, and miscellaneous CRT bias adjustments.
A block diagram of the Scope Amplifier module is shown in figure 8-1 with its schematic shown in figure 8-2.

8-2. Deflection Amplitiers. The vertical and horizontal deflection ampiifiers areidentical. The inpui signal is
initially amplified and split into two signals 180° out of phase. Each of the two signals is then further amplified
to become the CRT deflection plate signals. The amplifiers provide up to 200 voits peak-peak signal capability
with a 1 MHz frequency bandwidth.

B-3. Horizontal Timebase Generalor. The horizontat timebase generator provides calibraled sweep rates
over a six decade range from 14U sec to 100 msec per division. Sweep rate selection is from the processor via
the SCOPE SWP CONT 0-7 signal lines. Veriner control over the sweep rate is via the SWP VERN VOLT input
from the front panel. Sweep triggering is either the auto or normal mode as selected by the AUTO/NOR TRIG
SEL line from the front panel. In the auto mode if the SYNC PRESENT input is high indicating no sync, the
scopesweep s self triggered after a nold off time. 1f thereis a sync present, the sweep will wait for a pulse onthe
TRIG PULSE line to start the sweep after the hold off time. For the normal trigger mode the sweep witl always
wait for a TRIG PULSE input.

8-4. A sweep cycle consists of two paris, the sweep and the hold off. During the sweep the CRT is unblanked
via the SWP BLANKING line and the horizontal trace is made. At the end of the sweep the CRT is blanked and
the hold off time begins. During the hold off time, which is equal to the sweep time, the sweep generator and
trigger circuits are reset in preparation for the next sweep.

8-5. Horizontal Switching. The input to the horizontal deflection amp is selected betwaen two sources. The
INT HORIZ IN signal line provides the horizontal character sweep and the horizontal spectrum analyzer
sweep, The other source is the scope mode signal paih from the horizontal positioning suming amp. The scope
mode signal is either the output of the Horizontal Timebase Generator or the EXT HMORIZ INPUT from the front
panel. Selection belween internal horizonta! and scope mode horizontal inputs is via the SCOPE MODE EN
line from the processor. Selection between the two scope mode signals is via the EXT HORIZ EN line.

8-6. Intensily Control. A'crossover network is used to provide CRT Z-axis modulation from DC to 1 MHz.
The INTEN LVL signal from the front panel control is gated with the SCOPE Z-AXIS signal by the intensity
Level Gate. The gated signal is sumed with the HY REF and INTEN SMPL VOLT signals 1o provide the INTEN
TV signal. The INTEN TV {Intensity Tracking Voltage) is the low frequency control path which drives the
intensily optoisolator in the Migh Voltage Supply.

8-7. The high frequency modulation path is via the Z-Axis Modulator circuit. line. line. The resulting CRT Z-
AXIS signal is capacitively coupied to the CRT grid.

8-8. Focus Control. The FOCUS TV {Focus Tracking Voltage) signal is obtained by comparing the FOCUS
LEVEL control line to the FOCUS SAMPLE VOLT signal. The tracking voltage signal drives an opioisolator
circuit in the High Voltage Supply which controls the CRT focus voltage.

8-8. Asligmatism, Geometry, and Trace Rotation. These three CRT alignment controls are obtained from
the respective wipers of three potentiometers. Each potentiometer is connected between supply vollages
equal to the adjustment range required.
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Figure 8-1. Vertical/Horizontal Scope
Amplifier A2 Block Diagram
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Figure 8-2. Vertical/Morizontal Scope
“Amplifier A2 Schematic Diagram



Figure B-3. Vertical/Horizontal Scope

Find Qly. Part No. Nomenclature Parl Value
Me. Req.

RTC-40678 SCOPE AMPLIFIER
o0 1 84-80335A 14 FWE, SCOPE AMPL
an2 AR BNEIWRMAPS SOLDER
203 AR $1-14167AD1 K BLACK
o03 2 26-80346A44 HEAT SINK TRANSISTOR
o005 2 42-POOZIING0Y  BLOCK TRANSISTORMOUN
£06 4 HASEE2-2-4 SCREW 256X
w07 2 MSISZ06-215 SCREW 4-40%.375
©08 7 MSI5330.40 WASHERLOCK ey
09 z MSIEEIB.242 MUT.HEX 40
o1 F 33-14232A10 IGENTIFICATION PLATE
a3 AR WIRE 26
o1z 0 09-80331ABE JACK.TIP WHITE
601 1 (HCHRTAIHG CAPACITOR 2200PF-10-250
G ooz 1 21082420853 CAPACITOR DIUF-2080-200
© 003 1 0483445868 CAPACITOR FIEUF-
C a4 1 21084404846 CAPACITOR 180RE-3-500
C 005 1 20087399007 SAPACITORVARABLE  15.800F
<o 1 21-80369A82 CAPACITOR AUF204160
C 0o 1 2150369482 CAPACITOR HUF-20-100
© oos 1 21-80365A82 GAPACITOR AUE-20-150
¢ gy 1 21-80359A02 CAPACITOR AUF-20-100
¢ oo t 23-50069A02 CAPACITONR ALE20-100
cort 3 21-80368A82 CAPACITOR F-20-H0
caiz 1 21-80360A82 CAPACITOR AUF-20-160
cot3 1 2E-80363A87 CAPACITOR JUF20-100
Cols 1 3082086108 CAPAGITOR HRRUF-10-250
cois 3 21DERIBTEOS CAPAGITOR 220PF-10-350
C o6 1 21-03G9AB2 CAPAGITOR L2010
c o7 1 25-B0360ANZ CAPACITOR L ALF-20-100
co 1 21DBRAZBESO CAPACITOR GILF-2080-208
G020 1 21-BO3BHABZ CAPACITOR HUF-25-100
< 023 ! 2108448480 CAPACITOR S3PF-5-500
c oz 1 21084494546 CAPACTTON 180PF-3.608
C 020 1 21-80288A82 CAPACITOR (HUF-20-100
C o024 1 21-BD363ABZ CAPACITOR (SUFR-36-180
G oz 3 21DBA484B07 CAPACFTOR 1SUPE-5-500
€026 3 21DBZ4ZYR59 CAPACITOR B1UF-2080-200
cozs ' 21-80369A82 CAPACITOR LHF-25-180
c0m H 21-BUIGIAB2 CAPACITOR AUF-20-100
©o3e 1 21-BOIEIABE CAPACITOR AUE-2E-100
G oIt t 23084685701 CAPACITOR 10UF-25Y
co 1 23DEIEB5F0 CAPACITOR 1IUF-25V
€033 1 21082428859 CARACITOR DILF-2080-200
C 04 1 2IDBAEBSFD CAPACITOR HUF-25V
C 036 1 2IDBABESFO CAPACITOR IHUF-25V
G037 1 2EDB2AZ0855 CAPACITOR DILIF-Z080-200
< 03 1 23002428850 CAPACITOR DIUF-2080-200
C 039 1 23DU4BE5FG CAPACITOR WHIF-25Y
© 040 1 230846855 CAPACITOR WUF-25Y
C 041 ! 230082256108 CAPACITOR 2EUF-40V
G 042 3 25-80369A82 CAPAGITOR AUF-20-100
C 043 ' 21-50369A82 CAPACITOR AUF-20-360
C 044 1 21082420859 CAPACITOR DHIF-2080-200
C o 1 21082428853 CAPACITOR ORIF-2080-200
.21} 1 1DRR420859 CAPACITOR DIUF-2080-200
C 4T 1 2IDB242ER5S CAPACITOR DYUF-2080-200
o052 1 21082428050 CAPAGITOR O$UF-2080-260
C 053 1 21082428859 CAPACITOR O $UF-20680-200
C 054 1 21082428859 CAPACITOR 03F-2080-200
C 056 1 21BU363AE2 CAPACITOR LUF-20-100
C 858 1 21062420859 CAPACITOR O1UF-2080-200
C 858 1 21082428858 CAPACITOR OHIF-2060-200

Amplifier Module A2

(RTC-4007B) Parts Location

Diagram

Find Qiy. Part No. Nomenclature Part Value
No. Req,

cos 1 21082425859 CAPACITOR GILF-2080-200
© 082 1 21DB2428859 CAPACITOR BIUFIDR0-200
C 083 1 210B2ARBBSY GAPAGITOR GIUF-2080-200
C 064 1 21082428859 GaraCITOR GIUF-2080-3060
C 065 1 21082428859 CAPACITOR DIUF-2080.300
¢ 06 1 21082428859 CAPACITOR DIUF-2080-200
© 087 1 21-POTAS4VO0L CAFAGITORMODIFIED  560PF- 4800
€068 1 21-POTI5IVOLE CAPACITORMODIFIED  SB0PF-10-500
Car 1 21082478859 CAPACITOR DIUF-THBG-200
cen 1 21382425859 CAPACITOR IR BHB0-200
C o 1 23382420859 CAPACITOR 01UF-2086-200
C 073 1 21DE2428855 CAPACITOR D1UF-20B0-200
Caord 1 23082426855 CAPAGITOR A1UF-2080-200
C 675 § 21-12032G97 CAPAGITOR AFF ERT500
C o6 1 1403367 CAPACITOR IPF. BPF-500
Cor7 1 11-BDI60A82 CAPACITOR AUF-20.160

C 078 1 I1-BEISEARZ CAPACITOR HWIF-R0-160

C 079 1 21-80160A82 CAPACITOR SUF20-100

C 081 1 31DB2423B50 CABACITOR DBIUE-2080-200
C 082 1 21062428859 CAPACITGH DIF-2085-200
C o4 1 21DE2426B59 GAPAGITOR DHUF-2080-200
C 088 1 HDES28B59 CAPACITOR O3LIF-2080-200
< op7 ] 1052228059 GAPAGITOR OHIF-2800-200
<089 1 21-PATI5AVODY CAPACITORMODIFIED  S60PF-10-500
com 1 21-PO7854V00} CAPACITORMODIFIED  560FF-10-500
oo 1 21082428859 CAPACITOR Q1UF2085-200
Cow | 2002428859 CAPACITOR DTUF-2080-200
£ 084 1 2MIA2420055 CAPACITOR QIUF-2080-200
€095 ¥ PINBRAZENES CAPACITOR O1UF-2080-200
& ne7 H 24-PITESIVONT CAPACITORMODIFIED  S50PF-10-500
C o8 H 21-POTESAVO01 CAPACITORMODIFIED  SEOPF-10-500
<098 3 FPOTERNDGT CAPACITORMODIFIED  SROPF-10-500
G 10 1 I4-POTESAVON CAPACITORMOMIFIED  S60PF.10-500
C 01 1 21-140325697 CAPACITOR IPF . SPF-50
C 02 1 24-14032G97 CAPACITOR 2PF. 5PF-500
G 07 1 71D82423R5% CAPAGITCR DIUF-2080-200
C 0B 1 21-B037905 CAPACITOR UF-15-100

& 109 i 11082428835 CAPACITOR ZD00PF-10-200
CRO01 1 38-B0045485 CHODE, ZENER 75Y-5-5
CRa0Z 1 4B-B4463K0Z DIODE

CRO03 1 3B-B0045A55 CIODE

CRO0S 1 33-84462K02 CHODE

CROOE 1 3B-B4463K02 2I0DE

cRogr 1 18-34463K02 DIODE

CRO0E 1 SB-4A63K02 CIOGE

CRO0S 1 AB-BOISARZ DIODE ZENER W55

CRU1 1 46-BOIBABD DIODE.ZENER 20¥-5-5

cRonm 1 4880345 ABD DIODE ZENER BGV-5-5

CRO1Z i 4B-BD3L5ABA CIODE, ZENER B8Y-5-5
CRNS 1 40-84463K02 DIODE

CAfa 1 9B-8D345AB2 DIODE, ZENER V5.5

CRO1S 1 48-2D345AB3 DIODE ZENER /V-5-5

CAD1S 1 18-80345A83 DIODE, ZENER 39V-5-5

cRNT 1 48-80345A84 DIODE, ZEMER £8V-5- 5
CROYE 1 48-B4463K02 DIODE

CADIY 1 2580345482 DIODE, ZENER FIV5-5

CRG20 1 48-80343A83 DIODE, ZENER JIVOS05
cang2 1 46-80345A83 DIODE.ZENER 3V-5-5

CROZ3 1 4B-54163Ka2 DIODE

CROZ4 1 16-80345A82 DIGDE.ZENER F3V-5-5

CApzs 1 46-BO345A83 DICDE. ZENER 3V-5-5

cReza 1 48-80345493 DIGDE. ZENEA 39V-5-5

CRO20 1 483039584 DIDDE, ZENER BAY-5-5

crom 1 48-80345AB4 DIODE. ZENER 6BY-5-5

Find Qly. Part No. Nomenclature Part Value

No. Req.

CRO32 1 JB-B226IROD DODE

CRO33 1 $5-BAAEIKEZ DIODE

CRE34 1 36-BA4BIRO2 [HODE

CRA35 ' SB-BIABIKA2 DHODE

CRO26 i 45-B3463K02 DHODE

CRO3T 1 28-BIABIR02 HODE

J o0 1 1-64D458-0 CONNECTOR

Jooz2 : £404E6-5 CONNECTOR

061 1 SB-B0345A49 THANSISTOR MPS-D03 SCREENED
Q0g2 : AB-BEI45AS TRANSISTOR

@003 3 4B-B0345A51 TRANSISTOR

Q004 1 48-80345R52 TRANSISTOR

Q008 1 48-B0345A51 TRANGISTOR

Q 008 1 43-BOIBBAGZ TRANSISTOR APSES 19 SOREENED
O o? 1 AB-AO0ERAS2 TRANSISTOR MPSES1G SCREENED
808 1 48-80388A82 TRANSISTOR MPSES 19 SCREENED
Q0% 1 A8-A0345451 TRANSISTOR

o010 1 48-80345A51 TRANSISTOR

Qo 1 AB-DOIERATY TRANSISTOR APSE520 SCAEENED
Hmz 1 48-B035 1 AGE TRANSISTOR HPS-UAD SCREENED
2013 1 468034 3A4T TRANSISTOR MPS.GIDSCREENED
ani | 45-BU345AS1 TRANSISTOR

015 1 38-B0545A51 TRANSISTQR

o016 1 48-B0368AD1 TRANSISTOR MAPSESED SCREENED
Qa7 1 48-80341A38 TRANSISTOR EAPSAUBS SOREENED
Qo 1 AB-BDI4TAST TRANSISTOR MPS-U10 SEREENED
Qme 1 45-BRIEBAB2 TRANSISTOR MPGE5 Y SCREENED
a2 1 4B-BDI6BABZ TRANSISTOR MPSES 10 SCAEENED
ao 1 2B-BO345A5T TRANSISTCGR

Qo2 1 4B-B0345A51 TAANSISTOR

& o3 ) AB-BOIGBAR THANSISTOR MPSE500 SCREENED
G a2 1 AB-BIIS1ALE THANSISTOR HPS-USH SCREENED
Qo 1 AB-BO341AST TRANSISTOR MPS-U1D SCREENED
Qo8 1 AB-BUBABASY TRANSISTOR

Q0T 3 46-80345A51 TRANSISTOR

0025 1 4580368491 TRANSISTOR MPGEE20 SCREENED
Qo2 3 48-80341 A48 TRANSISTOR PS5 UBA SGREENED
003p 1 4880341447 TRANSISTOR 1PS-U30 SCREENED
Qe 1 43-BO3I5A4D THANSISTOR MPS-D01 SCREEMED
0632 1 48-80345A14 TRANSISTOR

033 1 48-80341A46 THANSISTOR MPS-051 SCREENED
0034 1 43-B0345A45 THANSISTOR

Q035 g 48-B0345448 THANSISTOR 1PS-D0L SCABENED
Q036 1 4B-BD345A49 TAANSISTOR £4PS-D0Y BCAEENED
Qo037 1 48-B0268A1 THANSISTOR MAPS6520 SCREENED
R 001 t GEDBRITSCER RESISTOR 6 GBK-1-1:4

£ 002 H £-10621876 RESISTOR 862-1-1/8

B 003 E £-10623008 RESISTOR FODK-1-1/8

R 004 1 8106211288 RESISTOR 190K-1-1/8

RG0S 1 8-10621E77 RESISTOR BI5K-1-178

R 006 3 OADB31750T4 RESISTOR B2.5K-1-1/4

oo 3 CEDB2185.425 RESISTOR B 25K 1104

Ao 1 QEDB3ITSCT RESISTOR B.OBK-1-1/4

H G t OBDBITSCYT RESISTOR 4.75K-1-174

R 011 1 18DBI452FL RESISTOR YARIABLE 5K

B2 t 65124786 RESISTOR I6K-5-1/4

/013 1 65124804 RESISTOR $BDH.-5-1/4

a1 014 1 85124788 RESISTOR ATK-5-174

RS H 88124873 RESISTOR OK-5-174

R D16 t 65124473 RESISTOR 1OK-3-174

ROI7 H 65124838 RESISTOR A THEE-174

Roi8 H 65124471 RESISTOR BIK-5-1/4

ROIS 1 65124456 RESISTOR B2K-5-1/4




Find Qty. Part No. Nomenclature Part Value
No. Heqg.

R 020 1 65124A65 RESISTOR 4TK-5-144
R 021 1 £5124A49 RESISTOR 1K-5-1/4

R 022 1 65124AT3 RESISTORA 10K-5-1/4
R 023 1 B5124A73 RESISTOR 10K-5-1/4
B O24 1 6-10621C79 RESISTOA 7.5K-1-1/8
R 025 1 08082185433 RESISTOR 392K 1148
R 026 1 55124485 RESISTOA STHG 0
R gz7 1 ES124A65 RESISTOR 4751/
a4978 1 §5124443 RESISTOR 560-5-1/4
Aoeo 1 65124473 RESISTOR 0K-5-1/4
8030 1 65124473 AESISTOR IOK54144
803 1 65122A25 AESISTOR 100-5-1/4
032 t 65124425 AESISTOR 18045-1/4
A 033 : 18D83452F 17 AESISTOR.VARIABLE 50K

8034 1 ES124AT3 RESISTOR 19K-5-1/4
7035 3 B5124A73 RESISTOR K514
A 036 1 B5124A73 RESISTOR TOK-5-1/4
A 037 1 65124473 RESISTOR 18K-5-1/4
R 039 1 65124407 AESISTOR 100K-5- 14
£ 040 1 65174A61 RESISTOR 3.3K-5-174
A D41 1 55124465 RESISTOR 4.TH-5-144
A 042 1 B- 10621067 RESISTOR 5620-1-1/
043 1 B-106R1C3E RESISTOR 2370-1-1/8
A 045 1 B5124A70 RESISTOR 7 5K-5-104
A 046 1 B-IDB2TEY RESISTOR 186K-1-1/8
A 047 1 DEDBIIYECE RESISTOR 18.9K-1-1/2
A 048 1 65124A73 RESISTOR 10K-5-174
A 049 1 65124429 RESISTOR 150-5-144
R 050 1 6S124A71 RESISTOR 8285174
RO5) 1 8S124A70 RESISTOR 7.5K-5-1/4
R 052 1 B-10621E1 RESISTOR 196K-1-1/B
R 052 1 0B0B3175021 RESISTOR 16.9K-1-1/4
R 054 1 65124473 RESISTOR 10K-5-1/
R 055 1 65124428 RESISTOR 150-5-1/4
R 056 1 E5124A7 RESISTOR 8.2K-5-1/4
A 087 t §-10621072 RESISTOR 5340-1-1/8
R 058 : 810621011 AESISTOR LATK-1-1/8
A 858 3 85124425 RESISTOR 100-5-1/4
R 060 1 63124465 RESISTOR 4TK-5-171
A 061 3 55124449 HESISTOR 1K-5- /4

A 082 1 1BOBIS2FOT AESISTOR.VARIABLE 500-26-1/2
R 070 1 55124814 AESISTOA ST0K-5174
R 071 1 65124808 AESISTOR PZOK-5-1/4
RoO72 1 65124814 RESISTOR ATDR-5174
RO74 1 610621052 RESISTOR 42.2K-1-1/6
R 075 1 8512488 RESISTOR ATK-5-144
A 076 1 65124826 RESISTOR 1505170
RO77 1 B-10821E85 RESISTOR 118
AoOTe E 6-10621E85 RESISTOR Tha-1-143
AO79 : 610621035 RESISTGR 28.7K-1-1/8
£ 080 1 65124614 RESISTOR ATOK-§-1/4
R 081 1 5174A53 AESISTOR 15K-5-174
R 086 1 65124449 AESISTOR 1%-5-174

R 087 1 £3124A25 RESISTOR 100-5-144
i 038 1 18DBI452F01 RESISTOR VARIABLE 2K

7 089 1 65124A25 RESISTOR 100-5-144
R 090 1 65124489 RESISTOR STKAB-14
RG9Y ' 18083452723 RESISTORVARIABLE 506K

R 092 1 65124789 AESISTORA ATK-B 174
093 1 65124489 RESISTOR 4TK-B-14
R 094 1 BOEIA52F 25 AESISTOANARIABLE 500K

A 095 1 5124480 RESISTOR ATR-5-174
A 086 1 DEDA4ASIALE RESISTOR 750-1-174
A oB7 1 OBDB444AA LB RESISTOR 780-1-1/4

Fing Oty. Part No. Nomenclature Part ¥alue
No. Req.

R 038 i 560B4444AG4 RESISTOR 1K-1-174

£ 099 1 06DBAS44AG4 RESISTOR 1K-1-1/4

R 100 1 180834525 11 RESISTORVAMIABLE 5K

A 101 1 6-10621870 RESISTOR 562-1-1/8
A 102 1 610621870 AESISTOR 562-3-1/8

A 1563 1 610621485 RESISTOR 75-1-1/8
®1pa 1 §-10B2 1A85 AESISTOR 151178

R 105 1 65124449 RESISTOR 1H-5-114
R0 1 65124A73 AESISTOR 10K-5-1/4
R 107 1 E5124465 RESISTOR 47K-54174
R 108 t 18D83452F09 RESISTORVARIABLE 1K

£ 109 1 6S124A65 RESISTOR STKE-114
R 110 1 6-10621852 RESISTOR 464-1.1/8
CRIE i o8DB267IEE2 RESISTOR 2K-1-1/4
A1 1 §-10621C35 REBISTOR 2610-1-1/8
R 116 t 6-10521A01 RESISTOR 10-3-1/8
AN 1 6-10621A01 RESISTOR 10-3-1/8
ARG 1 §-10521B62 RESISTOR 464-1-178
R 1 £-10621C59 RESISTOR 4640-3-1/8
B 120 1 6-10821G63 HESISTOR 5.11K-1-1/8
A 123 1 GEDBI175C03 AESISTOR 10K-1-174
A 122 1 08DBI1TECO3 AESISTOR 10K-1-1/4
a123 1 E-20624018 RESISTOR 1780-1-1/8
n 24 1 620621513 RESISTOR 1780-1-148
R125 1 610623068 RESISTOR $1.9%-1-18
R 126 561 6-10621C55 RESISTOR 422K-1-1/8
R 126 S0 B-1062103 RESISTOR 25101148
R 126 801 B-10521035 RESISTOR 26101-1/8
R’ 126 561 6-19621039 RESISTOR 2670414118
R 126 801 5-10621C42 RESISTOR 3080-1-3/8
£ 136 50 610621043 RESISTOR 3160.3-1/8
B 126 t 610621047 RESISTOR 24BD-1- /B NOMINAL
126 s 6-10821C53 RESISTOR 3830-1.1/8
8126 501 6-18621053 RESISTOR 4n20-1-1/8
R 126 $01 £-16621059 AESISTOR 4840-1-148
R 126 501 810821063 RESISTOR 5110-1-1/8
A 127 3 B-10621G35 RESISTOR 2610-1-1/8
7129 1 6-10621AD1 AESISTOR 10-1-1/8

A 130 1 6-10621A03 RESISTOR 10-1.1/8

R 131 1 10621882 RESISTOR apd-1-1/8
A3z 1 8-10621C59 RESISTOR ag40-1-1/8
R 133 1 5-10521C53 RESISTOR 511K-1-1/8
ERL] 1 06DBIFTECH3 RESISTOR 0K-1-144
A 135 1 05083175C03 RESISTOR 0K-1-144
R 136 1 6-20621018 HESISTOR 1780-1-1/8
R 137 1 6-20821C18 RESISTOR 1780-1-1/8
A 138 ¥ 610621588 RESISTOR 61.9K-1-178
A 139 501 §-10821C55 RESISTOR 420K-141/8
7139 s01 £-1082:CH RESISTOR 2370-11:8
R 138 801 £-10625C35 RESISTOR 2610-1-148
R 109 501 610621039 AESISTOR 2870-1-1/8
R 129 M 1082142 HEGSTOR 3090-1-1/8
B39 k2l B-10621043 RESISTOR A160-1-148
R 139 1 6-10521C47 RESISTOR 2480-1- /B NOMINAL
R 139 501 6-10821C53 RESISTOR 3838-3-1/8
R 139 801 6-10521G53 RESISTOR 4620-3-1/8
£ 139 01 £10621C59 RESISTOR 464014178
A 138 S01 6-10621083 RESISTOR 5110-1-1/5
REN 1 08DBS4LSALE RESISTOR 750-1-1/4
A 144 1 06084444418 RESISTOR FS0-1-154
R 142 1 08084444064 RESISTOR TR-1-178

H 143 1 BEDBA444AGS BESISTOR TH-1-1/4

R 144 1 18083452811 RESISTORVARIABLE 5K

Find Qiy. Part No. Momenclature Part Va'ue

No. -~ Req. :

R s 1 6-10821870 RESISTOR 562-1-1/8

A 146 1 10621870 HESISTOR 562-1-1/8

R 147 1 810521485 RESISTOR 75-1-1/8

A 348 1 810621485 AESISTOR 75-1-1/8

A 148 1 510621607 RESISTOR 1330-1-4/8

£ 150 1 610621007 REGISTOR 1330-1-1/8

R 151 s £5124449 RESISTOR 1K-5-1/4

R 152 3 B5124A73 RESISTOR 10K51/4

R 153 1 5124465 AESISTOR 4 7KuBe1id

A 153 1 18083452F09 RESISTORVARIABLE 1K

H 155 1 E5124A65 RESISTOR 475414

A 156 1 8-10621862 RESISTOR 464-1-1/8

157 1 0BDEI6T2E62 RESISTOR 2K-1-1/4

A 158 1 0BDB2672R62 RESISTOR K174

A 159 1 410621862 AESISTORA 464-1-1/8

R 160 1 610821025 RESISTOR 2610-1-1/8

I 162 1 30621401 RESISTOR 10-1-1/8

A 163 1 610621401 AESISTOR 118

F 164 1 610621862 AESISTOR 464-1-1/8

R 185 1 10521058 RESISTOR £640-3-1/8

R 165 1 B-10621563 RESISTOR 511K-1-1:8

F 167 1 03DB3175C03 RESISTOR 10K-1-1/4

R 168 1 05DB3175C03 RESISTOR 10K-1-1/4

R 162 1 6208216519 RESISTOR 1786-1-1/8

RN 1 §-20623C13 RESISTOR 1796-1-1/8

a1 1 5-30823035 RESISTCR 2B10-1-1/8

R 173 1 6-10621A01 RESISTOR 10-1-1/8

R 174 1 £-18521401 AESISTOR 10.3-1/8

R 175 1 6-10621B62 RESISTOR 4B4-1-1/8

A8 1 6-19621C59 RESISTOR 4640-1-1/8

a177 1 510621063 AESISTOR 5 11K-3-1/8

A17a 1 0BDBI1TECHI HESISTOR 10K-1-1/4

A1TY 1 05DB3175C03 AESISTOR K-1-124

A 180 1 8-20621C18 RESISTOR 17801178

A 181 1 $-20821C19 RESISTOR 1780-1-1/8

a182 1 5-10621D68 AESISTOR §1.8K-1-1/8

R 183 1 610621035 RESISTOR 2610-1-1/8

R 184 1 8-10621D63 RESISTOR 51.8K-1-1/8

£ 185 1 §-10621C35 HESISTOR 2610-3-1/8

A 186 1 06082672868 BESISTOR 2Ke14174

R 187 1 5-10621862 RESISTOR 464-1-1/8

8188 1 E5124A65 RESISTOR 4TK-5-14

A 189 1 5S124A58 RESISTOA 2aK-5-114

U 601 1 53-80368A64 INTEGRATED CIICUIT  LM324N SCREENED
v 002 t 51-BO3GEA4D INTEGRATED CIACUIT  MCI4066BCP SCREENED
U3 3 §1-80345A01 INTEGRATED CIRCUIT  CA3140E SCREENED
U o4 1 51-60368A68 INTEGRATED CIRCUIT  MLM311PSCREENED
U 005 1 51-B0345A01 INTEGRATED CIRCUIT  CA2140E SCREENED
U 006 3 $1-80368A40 INTEGHATED CIRCUIT  MC14064BCP SCREENED
U 007 $ 51-80368A32 INTEGRATED CIRCUIT  MC14011BCP SCREENED
UGO8 1 51-80350A50 INTEGRATED CIRCUIT  MC140666CP SCREENED
1 008 1 51-80345AC1 INTEGRATED CIRCUIT  GA3140E SCREENED
U o1 1 §1-B0266A4D INTEGRATED CIRGUIT  MC140668CP SCREENED
Lo 1 51-BOIGRALS INTEGRATED CIRCLHT  MG140278CP-SCREENED
Uot2 3 §1-0036BA84 INTEGRATED GIRCUIT  LM324N SCREENED
ug1a 1 51-80345A06 INTEGRATED GIRCUIT  LM319N SCAEENED
U4 t 51-B026BAGE INTEGRATED CHICIT  LM31¢ SCREENED
U024 1 §1-B036BAGA INTEGRATED CIRCUIT  LMI2NSCAEENED
U625 1 51-B0345404 INTEGRATED CIRCUIT  CAB240E SCREENED
U ot 1 51-80345A03 INYEGRATED CIRCUIT  CAJIB3E SCREENED
U028 3 51-B0345A03 INTEGHATED CIRCUIT  CAJ383E SCREENED

Figure 8-3. Vertical/Horizontal Scope
Amplifier Module A2
(RTC-4007B) Parts Location

Diagram




9-21. SINAD Detection. The SINAD of a signal on the DVM FROM RNG SWiine is determined by taking the
ratio of the input to the output signat power on the 1 kHz Notch Filter. Signal power is determined by Rectifier
and Fiiter circuits whose outputs are DC levels proportional to the input signal levels. The DC levels, SINAD IN
and SINAD QUT are digitized and input to the processor where the SINAD is calculated.

9-22. Module Control. Processor controi of the Scope/DVM Control module is via the AF ADDBUS0-3, the
AF DATA BUS 0-3, and the AF BUS EN 1 signal lines. The four address bits are decoded by the Address
Decode to determine which Control Latch the fours bits of data will be latched. The latching process is
synchronized by the enable line. Control latches in addition to those necessary for controlling the moduije
provide control for the Scope Amplifier module and part of the RF Input module.

SECTION 9
SCOPE/DVM CONTROL MODULE {A3)

3-1. General. A primary function of the Scope/DVYM Controt Module is to route the required measurement
and viewing signals to the DVM and scope circuitry. A large portion of the displayed datais determined by the
DVM measurements on internal signal points. Thus for a rapid update of several data displaysitis necessary to
time division multiplex several measurement points to the DVM. The DVM control circuitry and the system
processor provide this function.

9-2. The scope control circuitry allows the system to display data information, internal modulation or
demodulated signals, and external scape inpuls as selected by the user. Provisions are also made for external
horizontal inputs and a horizontal sweep that is coherent with the sweep generator for spectrumanalyzer and
filter alignment displays.

9-3. The control module also contains circuitry for single sideband demodulation and a IF phase locked loop
for filtering and waveshaping the IF signal for frequency counting. A block diagram of the Scope/DVM Control
module is shown in figure 9-1 with a schematic shown in figure 9-2.

9-4. Scope Vertical Control. The input to the scope vertical amplifier is switched between four different
sources; the range switch (VERT FROM RNG SW), the vertical character sweep, the spectrum analyzer
(SPECT ANA VERT), or the 455 kHz IF. Range switch inputs are from either the scope vertical input jack on the
front panel or the internal modulation signals as selected by the modulation display control on this module.
The vertical character sweep is a sawtooth waveform generated by the Vertical Character Sweep Generator
and synced by the VERT CHAR SYNC signal from the character generator, The detected and amplified output
of the receiver logarithimic IF is the vertical input for the spectrum analyzer. The remaining signal source is the
second iF signal from the receiver for IF envelope observation.

9-5. Forthe spectrum analyzer and the scope sweep displays the Dual Display Control and Character Sweep
Counter circuitry allow a single row of characters at the top of the CRT. This function isimplemented with the
Vertical Sweep Control by alternating the spectrum analyzer or the range swilch signal with the vertical
character sweep signal.

9-6. The dual display sequence of events starts with the Synthesizer Sweep Generator which is common to
both display modes. When the synthesizer sweep is near its peak (scope horizontal sweep is at the edge of the
screen) the Dual Display Control activates the CHAR GEN RST line and switches the scope vertical and
horizomtal inputs to their character generator sweeps. When the first character line has been traced, a
transition on the LINE 1 input from the character generator resets the character generator sweeps and the
character generator, increments the Character Sweep Counter, and thus causes line 1 to be traced again. This
process repeats until four traces.as counted by the Character Sweep Counter, have been completed. At that
point the counter resets the scope inputs back lo the spectrum analyzer or range switch input. During the
character display time the synthesizer sweep generator is reset and held until a transition on the SYNTH SWp
SYNC line restarts the sweep. The timing of the process allows for the four character traces to be completed
before the sweep sync occurs.

9-7. SS8B Detection. Single Sideband {SSB) modulation is recovered by multiplying the 455 KHz iF signal
with a 455 KHz beat frequency oscillator (BFO) signal. The BFO is controlled directly fromthe front paneland
is adjustable over a 6 KHz frequency range. SSB AUDIO from the multiplier is routed to the receiver for post
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detection filtering. A sample of the BFQ signal is made available to the frequency counter on the {F/BFQ FREQ
line for sideband frequency error determination.

9.8. 455KHz PLL. Formonitor frequency error determination a 455 KHz Phase Locked Loop (PLL) is used
to filter and to shape the IF signal. The cleaned up signai is switchead with the BFO signal to the frequency
counter. :

8-9. Scope Horizontal Control.  Switching for the scope horizontal input is divided between two modules.
The time base generator and the exiernal horizontal input are selected on the scope amplifier module. The
Horizontal Character Sweep Generator and the Synthesizer Sweep Generator signals are selected on the
Controt Module to the INT SCOPE HORIZ signal line.

9-10. For the dual display modes (characters and synthesizer sweep) the Horizontal Switch Control switches
the horizontal input between the synthesizer sweep and the character sweep. This switching occurs
simultaneously with that occurring in the scope vertical control as described in paragraph 89-6. The
Horizontal Switch Control also provides the SCOPE MODE EN tine o the scope avplifier to enable the scope
made horizontal inpuls.

9-11. Synthesizer Sweep Control. The sweep signal generated by the Synthesizer Sweep Generator is
controlled in amplitude and in range across the front panel sweep width control. Attenuations of 1.0 0or0.1 are
provided by the Sweep Width Select circuitry to the sweep signal at the DISPERSION SWP signallineto the top
of the wicth control. The bottom side of the width controlis returned {0 the Sweep Width Select circuitry viathe
DISPERSION SWP RTN line. A 10 to 1 resistor change is made in the return line simuitaneously with the
attenuator change 0 give sweep ranges of 1-10 MHz and 0.01-1 MHz,

9-12. Scope Z-Axis Control. The SCOPE Z-AXIS signal has three possible sources as selected by the Z-Axis
Control circuit. For character displays the Z-Axis signal is the CHAR GEN Z-AXIS from the character
generator. The SWP BLANKING signal from the horizontal timebase generator is switched to the scope Z-Axis
for the scope modes. For the remaining modes, spectrum anailyzer and scope sweep, a logic zerolevelis gated
to the Z-Axis input.

9-13. Modulalion Display Control. Internal modulation or demodulated signals are displayed on the scope
by switching the desired signal source to the input ranging switch and then switching the ranging swilch
output to the scope vertical input. One of two modulation sources or a demodulation output can be switchedto
the INT SCOPE TO RNG SW signal line for display on the CRT. Each of the signals are gain adjusted prior to
the selection switch for scope calibration,

g-14. The DEMOD CAL AUDIO signal from the receiver is either AM, FM, or SSB as determined by the
operating mode. The peak signal level on this line is calibrated to 10 kHz/volt for FM and 10%/volt for AM. SSB
signals are not calibrated.

9-15. For AM the CARRIER + MOD LVL input from the generator output detector provides a direct display of
the modulation. This input is a DC level representative of the average output level plus an AC signal
representative of the amplitude modulation on the output. For the scope modulation dispiay the DC level is
blocked so that only the AC component is observed. This input is uncalibrated for absolute AC levels, but the
processor by determining the peak AC and average DC levels can determine the modulation depth.

9-16. For FM the MOD CAL AUDIO input from the audio synthesizer is calibrated to 5 kHz/volt for narrow
band and to 20 kHz/volt for wide band. Correspondingly the display calibrating attenuator has two gainranges
to maintain the same display calibration for both narrow and wide band.

8.2
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4.17. Peak Detector. Each of the modulation and demodulation inpuis can be selected o the peak
detecting circuitry for the determination of % AM or kHz deviation. The peak detector circuitry provides DG
outputs equal to the negative and positive peak values of the input signal relative to the average DC level of the
signal. These levels are then digitized by the DVM and input to the processor where the modulation level is
determined.

9.18, DVM Control. Any one of teninternal or one external measurement point may be switched to the DVM
for level digitization. Switching is controlled by the processor so that measurements are made to provide
current display data. In general several measurement points must be input to obtain all the displayed data.
Therefore the processor continuously cycles the switch through the required inputs stopping ateach one long
enough to digitize and input its level.

8-18. The internal DVM Select switch is followed by a range attenuator. As the processer cycles through the
inputs it sets the range attenuator according to the last cycle reading made at that input. Thus each internal
input is auto ranged over two decades to give three digit accuracy up to a maximum input of 10 volts. The
internal DVM inputs and their function are listed in table 8-1.

Table 8-1.  Internal DVM inputs

+ Peak Voltage Positive modulation measurements

- Peak Voitage Negative modulation measurements

Carrier Level RF output level

RF INPUT PWR Power level applied to the RF input/output
port

EXT FWD PWR Forward power level on external inline
wattmeter element.

EXT RFL PWR Reflected power level on external inline
wattmeter element.

BATT VOLT voltage level at DC input jack on the rear

panei

TEMP SENS VOLT +5V level signal the processor that the RF

load temperature is too high,

SINAD OUT DC level proportional to the signal power at
the output of the SINAD notch filier.
SINAD IN DC level proportional to the signal power

at the input of the SINAD notch filter.

9-20. Exiernal DVM inputs 1o the front panel jack are ranged by the processor over a four decade range
before being routed to the DVM switch. At the Internal/External DVM Select switch the external DVM FROM
RNG SW signal or the internal signal from the x0.1 Attenuator is selected to the DVM to A/D signal line for
digitization.

9-3
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Scope/DVM Control Module A3
Bilock Diagram (Sheet 2 of 2)
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Figure 9-3. Scope/DVM Control Module
A3 (8TC-4OOBB) Parts Location
Diagram (Sheet 1 of 3)
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Find Qty. Part No. Nomenclature Part Value
No. Req.

RYC-40088 SCOPE/DYM CONTROL
o0 t 84-BI3ATAZ) PYB, SCOPE/OVM CONT
002 AR SNSIWRP3 SDLDER
403 an 11141674 tNK BLACK
004 ; 7-80335A63 BRAGKET,PWE MTG
GOs 4 ME20470AD4-5 RIVET 1/8X.312
006 2 5C84500B0S EYELET
o007 z 42084264801 RETAINER
008 z MEISH206-214 SCREW.PH 4-404.312
G oot 1 21082428819 CAPACITOR O.L1UF-20-5060
< 00z ¥ 08DBEI32A3] CAPAGITOR GO1UF-10-400
coo REF 68080332430 CAPAGITOR Q.01UF-10-500
C o4 1 21-36369A82 CAPACITOR UF-20-100
< 005 4 21082312C05 CAPACITOR CHIFS0-20-25
< 006 3 21-B036TAB2 CAPACITOR AUF20-160
coo? 1 21-B0363A82 CAPACITOR SUF-26-100
cooa 1 21084494845 CAPACITOR S6PF5.500
€009 H gapezensGar CAPACITOR SAUF-10-58
coemw ¥ 21082428859 CAPACITOR DIUF-2080-200
con 1 21-60348A89 CAPACITOR AUF-20-16
co1 1 21082187814 CAPACITOR 1000PF-10-160
ce 1 21084454804 CAPACITOR 100RF-5-500
G014 $ 21-BOIBTAR2 CAPACITOR SUF-20-100
015 1 21-50369A82 CAPAGITOR ($UF-20-100
C oS 3 21082167814 CAPACITOR 1GDOPF-10-160
corz 1 21-B034BAGY CAPACITOR SUE-18
038 K 21084434837 CAPACITOR 1PF-5-500
com 1 21-B0359A82 CAPACITOR JUF-20-100
C 020 3 21D82810C58 CAPAGITOR 100PF-NZ50
c ot : 21082428810 CAPACITOR A300PF-10-180
co22 1 21084484801 GAPAGITOR S1PF.5:500
C o2 3 21-B0369AB2 CAPACITOR SUR20 100
co24 3 21-BHIEBARR CAPACITOR SUFE0-160
co28 s 21082428808 CAPAGITOR ATOOPF10-300
cos 1 21082167814 CAPACITOR 10C0PF- 104100
co27 1 21082157814 CAPACITOR 1000PF-10-10D
€028 3 21082428819 CAPACITOR OTUF20-500
c o2 1 21-BO363AE2 CAPAGITOR SUF-20-160
© 030 1 218036082 CAPACITOR AUF-20-100
C U3t 3 21082426018 GAPACITOR 2.01UF-20-500
G o 1 21082426818 CAPACITOR GHTUF-20-500
C 033 1 21-BO363AB2 CAPACITOR AUF-20-160
€034 H 1-BOOEIAG2 CAPACITOR SUF-20-100
G035 H 21082187814 CAPACITOR 0B0PFA10-100
cos 1 23I0B4BB5F0 CAPACITOR WUE-25Y
c oy 1 21-BU369A82 CAPACITOR SUF-20-100
€038 s 21-B0389AB2 CARACITOR IF-20-700
€039 H 21-80369A82 CAPACITOR SUF-20-100
C 046 $ 21-B0368A82 CAPACITOR JHUFL20-100
£ 04t i 21-BU36YAEZ CAPACITOR SUF-20-100
G042 1 230B4665FG1 CAPACITOR TOF 25V
C 043 1 CHROBEBRATIK CAPACITOR ATUF-15-50
C 044 1 21-80365A82 CAPACITOR CYURL20-t08
C 043 1 2HIBAEESFR CAPACITOR $OUF-25Y
G DG 1 21-80368A82 CAPAGITOH AUF-Z5-106
Coa7 1 2308466570} CAPACITOR 10UF-25Y
C 048 E] 21-80369A52 CAPACITOR JUE-20-100
¢ 049 ' 21-86369482 CAPACITOR ($UF-20-100
C 51 1 21-80363A82 CAPACITOR SUF-20-100
cosz 1 21-5UIB3AE2 CAPACITOR AUF-0-100
<433 1 21-B0369A82 CAPACITOR CHIF 2000
C g4 ; 21-BOIEIAE2 CAPACHTOR AUFAE0-100
Cobs t 23RBABESFIN CAPACITOR HBLUF-ZEY
G 0s6 ¥ CHO8DX4TSK CAPACITOR STUR10.50

Find Hy. Part Mo, Nomenclature Par! Value

No. Aeg.
c o057 1 23DB4665F01 CAPACITOR 10UF-25Y
G058 1 21082428659 CAPACITOR SUF-2080-200
€059 t 23084665701 CAPACITOR 10UF-25Y
© 060 t 2108218781 CAPACITOR 1500PF-1D-308
¢ 06t 1 21084494824 CAPACITOR FIPF5500
co62 i 21-80369A82 CAPACITOR AUF-20-100
Casa 1 21-80369A832 CAPACITCR AUF-20-100
C 054 1 23D82610058 CAPACITOR HOPF-NTSD
Co7s 1 19-80370A36 CAPACITOR 15 TO GOPF-200
C 06 1 [50A2505G25 CAPACITOR 0033-10-500
c o7 1 2150370405 CAPACITOR AUF-10-100
G ofa 1 21062426659 CAPACITOR O1UF-2080-200
C o078 1 21082187814 CAPACITOR HO0GPE10-100
cas0 1 23064565701 CAPACITOR 10LF-25Y
el 1 2IDBIBESFO1 GAPACITOR 10UF-25V
G 084 1 23DB46B5FOT CAPACITOR 1QUF-25V
685 1 2108466570 CAPACITOR 10UF-25Y

C 086 1 22084665701 CAPACITOR 10UF-25V

G 087 1 23DB4585F0 CAPACITGR 10UE-25V

G 088 1 23DBIEEEFO CAPACGITOR 10UF35V

C 089 1 23D846E5F01 CAPACITGR 1GLR-25V
CRO0 1 48-BON4BATS DIGDE

CRO03 1 45-B4ABIROZ DICDE

CRO04 1 43-B4463KO2 DICDE

CRO0S 1 45-84483K02 BIODE

CRODG 1 45-B4483K02 DIODE

cRoT 1 45-B4463K02 DIODE

CABOB 1 40-B4463K02 DIODE

CRoos 1 4B-8845TK02 MODE

CRO E 48-B4463K02 CIOGE

LhaN 1 45-844B3IKD2 HODE

CRE12 1 £5-B44BIKD2 (HODE

GRS 1 4B-8A4BIK02 DIORE

GRO14 1 4B-B44B3K02 DIODE

CRO1S 1 48-B44BIKOZ BIODE

CROE 1 AB-B44BIKOZ DIORE

CRO17 1 48-84463K02 DICDE

CRO18 1 48-84463K07 DIGDE

L. 003 1 24-BUG4BALS con, 470UH

o 0ot 1 JBRATOBEYST0 TRANSISTOR

Qg02 1 48-80368A91 TRANSISTOR 1APS6520 SCREENED
Q003 1 4B-B0341A48 TRANSISTOR MPS-U60 SCREENED
Q 004 1 1B-BO345A4T TRANSISTOR MPS-UtOSCREENED
Q005 1 AB-BOIIEALE TRANSISTOR

Q507 1 46-80368A91 TRANSISTOR MAPSE518 SCREENED
R 601 1 6-1D621D61 AESISTOR 12,4K-1-1/8

P ooz 1 1BDBI452F 11 AESIGTOR VARIABLE K

R 003 1 £8D83T75003 AESISTOR 0K-1-174

R 004 1 B- 10621085 AESISTOR 121K1-1/8

R 605 1 610621067 RESISTOR 5620-1-1/8

R o0 1 6-10621005 RESISTOR 1B TK-1-1/8

R 007 1 180E3452F 13 AESISTOR VABIABLE 5K

008 1 65124810 AESISTOR 330K-5-1/4

£ 009 1 1B0B3A52F 17 AESISTOR.VARIABLE 50K
RO 1 BS123A57 AESISTOR $0GK-5-174
LEAT 1 6S124A13 AESISTOR K5 174
ROz 1 65124461 AESISTOR 33K-5-144
013 1 65124086 RESISTOR 5 4K-5-174
7034 1 53124485 RESISTOR 5 1K-5-1/4
A5 1 5084444416 RESISTOR 2000-1-174

R 016 1 5-$0627ERT AESISTOR 248%-1-1B

n o 1 69124448 AESISTOR 1%-5-144

M 018 1 65124473 AESISTOR 1DK-5-1/4
318 1 £5124828 RESISTOR &4, 78-5-158

Find Qiy. Part No. Nomenciature Part Value
No. Req.

H o 1 63124473 RESISTOR 10K-5-1/4
7ozt 1 1B0BI452F 18 AESISTOR, VARIABLE S0K

Ro22 1 810621024 RESISTOR 215K
nox 1 06DBS444AZT AESISTOR 42.2K-1-1/4 NOMINAL
ROz 504 65124483 HESISTOR 27TK-5-1/4
Aoz 50t 65124A85 AESISTOR 33K-5-1/4
no23 803 68124A87 AESISTUR JOK-51/4
Aoz e 63124AB3 RESISTOR ATH-5-104
Rozs 501 63124481 RESISTOR S6K~S- 144
RO23 S04 69124A93 RESISTOR 68K-5-1/4
R 024 1 65124ATD RESISTOR 18K-5-1/4
/o8 1 65124A07 RESISTOR 100K-5-1/4
H 026 t 69124466 RESISTOR 51K-5-1/4
A 027 1 6512425 AESISTOR 100-5-1/4
Aoz s 6S124A25 RESISTOR 166-5:144

R 023 H 63124A41 AESISTOR AT0-5-174

R 030 t 65124A81 RESISTOR 22K-5-1/4
A 03t t 65124A53 RESISTOR 1.5K-5-1/4
R 032 1 B5124A80 RESISTOR ATK-5-174
R 033 1 BS124A41 RESISTOR 4710-5-1i4
R 034 1 BS124A5T RESISTOR 22K-51 04
no3s 1 £8D83175C10 RESISTOR 12.4K-1-1/4
R 036 1 05084444445 AESISTOR 5 82K-1-1/20
037 1 63124A73 AESISTOR 10K-5-1/4
Ros 1 B3124AT3 RESISTOR 10K-5-1/4
R 040 1 A5124A65 HESISTOR 4.7K-5-144
R o4t 1 £S124A65 AESISTOA HTH-5-1/4
Ro4z 1 B5124A97 RESISTOR 100K-5-1/4
1043 1 §5124A97 RESISTOR 100K-5-3/4
A 644 1 BS124A97 RESISTOR 1COK-5-1/4
A 045 1 BS124A63 RESISTOR 3.8K-5-1/4
R od6 1 6S124A56 RESISTOR 2OK-5-1/4
7 547 1 BS124A73 RESISTOR 10K-5-1/4
1048 1 65124A77 AESISTOR 15K5.1/4
1040 1 65124448 RESISTCR 1K-5-1/4

£ 050 1 65124453 RESISTOR 18K-5-144
£ 651 t 65124448 AESISTOR K-5-1/4

£ 052 H 6512462 RESISTOR IEK-5-1/4
0053 H SS124A53 AESISTOR 39K-5-1/4
7054 H 65124463 AESISTOR 39K-5-124
R 055 1 65124449 RESISTOR 1K-5-1/4
056 1 65124763 AESISTOR 39K-5-144
057 1 68124473 RESISTOR 10K-5-1/4
R 059 1 5124477 RESISTOR 15K-5-1/4
R 080 1 GSI2UAST RESISTOR 2.2K-5-174
R 061 1 6-10821C45 BESISTOR 3320-1-1/8
A O62 1 §-10621866 RESISTOR §25-1-1/8
R 063 1 610821038 RESIBTOR HIK-1-1/8
R 004 1 06D83175C03 BESISTOR 10K-1-1/4
& D85 1 B5124A63 RESISTOR 3.8K-5-178
R 066 1 65124822 RESISTOR 145179

R OB 1 s8DB3452F 14 RESISTOR VARIABLE 19K

£ 068 1 6124822 RESISTOR 1815174

1’ 063 1 65124822 RESISTOR 1H4-3-148
RO 1 §-10621G50 RESISTOR 4840 1-1/8
Bon 1 5-18621C42 RESISTOR 0G0 1-148
RO72 1 DEDB4444A40 RESISTOR §34R-1-1/4
RO73 1 96083175004 RESISTOR 10 BK-1-144
ROT4 1 65124822 RESISTOR TBA5- 38
nO75 1 QEDBI1TCH3 RESISTOR 10K-1-1/a
RO76 1 083175003 RESIBTOR 151 124
RG7F7 1 88124822 REGISTOR 15574
ovs 1 180834525 14 RESISTOR VARIABLE 10%

Figure 8-3.

Scope/DVYM Control Module
A3 [RTC-40088) Parts Location
Diagram {Sheet 2 0of 3)



Find Qly. Parl No. Momenclature Parl Value
No. Req.

R 078 1 65124822 RESISTOR 1845144

R 020 1 65124822 RESISTOR P-5-1/4

R 081 1 65124822 RESISTOR 45174

R 082 1 8-10621068 RESISTOR WOK-1-1/8
R 083 1 65124780 RESISTOR 2OK-5.174
£ 0B4 1 £S124A80 RESISTOR 20K-54144
R 085 1 6-10621092 RESISTOR 116K-5-1/8
R 088 1 £-15621C91 AESISTOR $0K-1-18
R 083 1 65124A97 RESISTOR 100K-5-174
R 030 1 65124433 HESISTOR 330-5-1/4
R 91 3 65124439 HESISTOR 390-5-1/4
R 092 t BS124ATY RESISTOR #300-5-1/4
R 093 ¥ 8512447 RESISTOR B20D-5-1/4
A 035 t S5TIARD RESISTOR 158-5-1/4
R 096 H 65124429 RESISTOR 150:5-1/4
R 097 3 65124473 AESISTOR 19K-5-1/4
R 098 1 85124473 RESISTOR 19K-5-174
a 099 1 ES124A5T RESISTOR 2.2K-5-1/4
8100 1 BS124A57 RESISTOR 2.2K-5-1/4
A 1o 1 85124A73 AESISTOR 1DK-5-1/4
A 102 1 G51R4AE5 RESISTOR 4.7KA5-114
A 160 1 18D83452F13 RESISTORVARIABLE 10K

A 104 1 5-10621E85 RESISTOR 1M-14/8

R 105 1 £5124A43 RESISTOR 560-5-1/4
F 106 1 06083175012 RESISTOR 13.0K-1-1/4
R 107 1 05DAIITHCI2 RESISTOR 13.6K-1.174
R 108 1 DEDA4444A42 RESISTOR 7.15K-1-144
R 108 1 £S124A65 RESISTOR A,7K-5-1/4
R11G 1 65124468 AESISTORA 5.1K-5-1/4
RT¥: t 65124456 AESISTOR 51K-5-1/4
Az t 610621052 AESISTOR 42,2K-1-1/8
R 113 1 05REITTSCEI RESISTOR 5.11K-1-174
R 114 1 0BDEIAI4AIE RESISTOR 2000-1-1/4
A 115 1 6-10B21E26 RESISTOR 255K-1-1/8
R 116 1 £BD831T5CTE RESISTOR 90 §K-1-1/4
R 117 1 DBDBIITSCOR RESISTOR 10K-1-144
1118 1 6-10621598 RESISTOR $100-3-1/8
R 121 1 BSIZ4ABS RESISTOR 47K-5-174
Ri122 1 BS1Z4AES BESISTOR 4 TK-5-144
R 123 1 BS124473 RESISTOR 10K-5-1/4
R 124 1 63124473 RESISTOA 10K-5-1/4
A125 1 65125061 RESISTOR 47-5-1

R 126 1 6S124A63 RESISTOR 29K-5-1/4
27 ¥ 5S124A68 RESISTOA §.2Ka5e1/4
128 t 65124832 RESISTOA 5174
A2 ¥ 65124445 RESISTOR §80-5-1/4
R 130 ¥ 65124A56 RESISTOR 2.0%-5-1/4
A 13 1 65124A56 RESISTOR 20K-5-1/4
R 132 ¥ §-10621026 RESISTOR 23.7K-1-1/4
R 133 ¥ 6-10521C95 RESISTORA 11K-1-1/8
£ 134 1 65124472 RESISTOR 0K-8-1/4
R 135 1 6%124A73 RESISTOR 10K-5-1/4
R 136 ' 65126861 RESISTOR 4351

R 137 1 65124A63 RESISTOR 3.5K-5-1/4
138 ¥ §$124A68 RESISTOR 6.2K-5-174
f 139 1 85124822 ASSISTOR IM-B.3/4

Figure 89-3. Scope/DVM Control Module
A3 (RTC-40088) Parts Location

[iagram (Sheet 3 of 3)

Find Qty. Par! No. Homenclature Part Value

No. Req.

R 145 1 £5124A45 RESISTOR £80-5-1/4

A 141 1 BS124A5E RESISTOR 2.0K-5-1/4

A 142 1 6-10821C27 RESISTOR 2150-1-1/8

A 143 1 B-82526F55 RESISTOR 8B1K-1-1/8

A 145 1 B5124A05 RESISTOR £7K-5-1/4

A 146 1 610621024 RESISTOR 20K-1-1/8

A 147 1 610621048 RESISTOR 38 3K.1-148

149 1 810621021 RESISTOR 2OR1-1/8

R 149 1 §-10631021 RESISTOR ZOR-1-1/8

150 1 S6DBITSC03 AESISTOR 10K-1-1/4

R 151 1 65124473 REGISTOR 10K-5+1/4

R 152 1 £5124A73 RESISTOR 10K-5-1/4

R 153 3 6-10621021 RESISTOR 20K-1-1/8

A 154 3 §-10621052 AESISTOR 42.2K-3-148

7155 : 8-1082101 REGISTOR 20K-1-1/8

156 1 810621021 HESISTOR 20%-1-1/3

R 157 3 66083175603 HESISTCR 0K-1-17%

A 158 1 SHIZ4ATS AESISTOR 10K-5+1/5

A 159 3 ES124A73 BEGIETOR 0K-5-1/4

A 150 3 £5124A73 AESISTOR 10K-5-1/4

161 s 65124473 BESISTOR 10K-5-1/4

R 152 ] 5-36210M RESISTOR 12.4K-5-3/8

A 163 3 §-10621C67 HESISTGR 56205-1-178

A 164 3 £-10621C83 AESISTOR BI50-1.1/B

£ 165 i §-10621C67 AESISTOR 5620-1-1/8

1166 : BET24ABS AESISTOR 4 7KGe1/4

R 167 3 1BOBIASIFOT AESISTOR VARIABLE 2K

R 158 1 380BM52F19 AESISTOR VARIABLE 100K

TR 1 £9-80731A88 JACK.TH WHITE

THOG? 1 £8-80331A68 JAGK TIP WHITE

TPOG3 1 0930331488 JACK,THP WHITE

TPOG4 1 £9-3033tABE JACK T WHITE

TPOGS ] (9-80331A88 JACK TH WHITE

TPOOS 1 09-80331A86 JACK.TIP WHITE

TROO? 1 £9-80331A60 JACK,TIP WHITE

TPOH 1 £9-30031AB8 JACK.TIP WHITE

TPOOS . 09-20231A88 JACK,TIP WHITE

TPO1G 1 09-3033EA88 JAGK,TH? WHITE

TPa11 1 09-B0331A88 JACK TIP WHETE

TEG12 1 {9-80331A88 JACK TR WHITE

U a0 1 51-':503581\49 INTEGRATED CIACWHT MC14086BCP SCREENED
i3 a0z 1 51-BO3BOAEGY INTEGRATED CIRCUIT LMA24N SCREENED
L 003 1 51-BOI6EAGA INTEGRATED CIRCUIT  L31324N SCREENED
14804 1 51-80045A30 INTEGRATED CIACLUT LM393N SCREENED
U008 1 51-BOIGBAST INFEGRATED CIRCUIT  MCI4526B SCREENED
U806 1 31-BOI45A0% INTEGRATED CIRCLIT HE-201-5SCREENED
L gos 1 51-80345A18 INTEGRATED CIACLHT MCI4046BCP SCREENED
U 009 1 51-3036BA40 INTEGRATED CIHCUIT  MCI4066BCP SCREENED
Yot 1 51.50345410 INTEGRATED CIACWIT  LA393M SCAEENED

Find Qty. Part No. Nomenclature Parl Value

No. Req.

uott H 51-8036BA3Z INTEGRATED CIRCLET MC140118CP SCREENED
v t 51-B0368A57 INTEGRATEE CIRCUIT MC145208 SCREENED
uoia t 51-80368A33 INTEGRATED GIRCUIT 1AC14017BCP SCREENED
EAE 1 51-80368A70 INTEGBATED CIRCUHT MC1496P SCREENED
uots 1 $1-B0345404 INTEGRATED CIRCUIT CA3240E SCREENED
Uo7 i 51-80368440 INTEGRATED CIRCLET MC14056BGP SCREENED
ua ' 51-50345A01 INTEGRATED CIRCUIT CAJ140E SCREENED
U0z 3 51-80345405 INTEGRATED CIRCUIT Hi-201-5 SCREENED
uazs H 51-B0345A01 INTEGRATED CIRCLST CA31406 SCHEENED
U022 H $1-80345A04 INTEGRATED CIRGUIT CAJ240E SCAEENED
uo23 t £1-BO34EA04 INTEGRATED CIRCUIT CA324DE SCREENED
U024 ¥ H1-B0368A40 INTEGRATED CIRCLHT MC140668CP SCREENED
U026 ¥ §1-Ba345A01 INTEGRATED CIACUT CA3140E SCREENED
028 ¥ 51-BU368A40 INTEGRATED ClACUIT MC140868CP SCREENED
[#R 7] t 51-BU368AE3 NTEQGRATED CIRCUIT LII0BAH SCAEENED
030 t 51-B0368A40 INTEGRATED CIACUIT HMC14066BCP SCREENED
L7 034 t 51-B0368A4G INTEGRATED CIRCUHT MC14515BCP SCREENED
2037 ¥ 51-BB3BIASE INTEGRATED CIHCUIT MC14D428 SCREENED
628 t 51-B0368A52 INTEGRATED CIRCUIT MC145558CP SCREENED
039 t 51-BO36BAG4 INTEQRATED CIRCUIT LM324N SCREENED

U 0ag t 51-BO35BABA INTEGRATED CIRGUIT LMI24N SCREENED

U 04t t 51-B036BASS INTEGRATED GIACLHT }C14D428 SCAEENED
U042 1 51-B0368A58 INTEGRATED CIACUIT  #C140428 SCREENED

1 043 1 51-8036BA64 INTEGRATED CIACUIT  13324N SCREENED
U044 1 51-B036BA64 INTEGRATED CIRCUIT  LMI24N SCREEMED
U045 1 51-20388A32 INTEGRATED CIRCUIT MC14D11BCP SCREENED
U 046 1 51-B0345A16 INTEGRATED CIRCIAT MC14028BCP SCREENED
L5 047 1 §1-80388A58 INTEGRATED CIRCUIT  MC140428 SCHEENED

L 048 1 51-B036BASE INTEGRATED CIRCUIT KC 140428 SCREENED

U (43 1 51-8036BA50 INTEGRATED CIRCUIT  MC140428 SCREENED

U 050 1 51-80088A56 INTEGHATED CIRGUIT MC14001BCP SCREENED
U os1 1 51-80368A64 INTEGRATED CHROUIT £h4329H SCREENED

U G52 1 51-80368A40 INTEGRATED CIRCUIT MC140E6BCP SOREENED
U 054 1 51-80345A10 INTEGRATED CIRCUT ELMIBIN SCREENED

U 088 1 51-80368A10 INTEGRATED CIRCUIT  SN74LSO2NS SCREENED
U o6 1 51-80368A56 INTEGRATED GIACUIT  MCHG01BCP SCREENED
as? 1 51-80368A64 INTEGRATED CIRCUIT LMI24N SCREENED

U g58 1 51-80368A66 INTEGHATED CIRCUIT MC1403U SCREENED

U ass 1 51-80345A10 INTEGRATED CIRCUIT LMIBIN SCREENED

U 065 H 51-50345A0 INTEGRATED CIRCUNY CALI4GE SCREENED
U061 H 51-50368A36 INTEGRATED CIRCUIT MC1404980P SCREENED
VRO t 48-85850C 13 DIQDE ZENER 51V-5-4

YRO02 1 48-86850C13 DICDE,ZENER 5.1V-5-4

VRGD3 1 48-86850C13 DICDE ZENER S.1V-5-4
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SECTION 10
RECEIVER (A4)

10-1. General. The Receiver down converts the 10.7 MHz first |F signal to 455 kHz. Following the down
conversion a linear or a logarithimic IF amplifier provide the gain prior to AM and FM detectors or the Spectrum
analyzer detector respectively. Post detection filtering provides the wide or narrow band responses for the
audio outputs. The audio amplifier for the speaker and the alarm generator are also contained on this module.
A block diagram of the Receiver is shown in figure 10-1 and its schematic in figure 10-2.

10-2. Down Converter. The 10.7 MMz IF signal is converted to 455 kHz by mixing with a 10.245 MHz focal
oscillator. The local oscillator is phase locked to the system 10 MHz frequency standard. A sample of ihe
10.245 MHz VCO signal is output to the Processor I/0 module. There the VCO signal is mixed with 10 MHz, the
ditference is divided by 49, and the result compared with a 5 kHz reference obtained from the 10 MHz. Any
frequency difference causes a correction to be made o the VCO frequency via the 10.245 Mz VCO TV line
through the Loop Filter,

10-3. The iF fiiter following the mixer provides the selectivily for the system. Two bandwidths, £100 kHz
wideband and +13 kHz narrowband, are processor selectable to correspond the front panel bandwidth control.

10-4, Linear IF Amplitier and Detectors. The linear IF Amplifier amplifies the 455 kiHz signal to the AM and
FM detectors. The DT signal from the AM detector is fed to the AGC Amplifier and Squelch Detection circuitry.
There it is compared to the AGC reference with the resuiting AGC signal controlling the gain of the IF
Ampiifier. For signal present indication and squelch operation the SQUELCH LVL from the front panel is
compared to the AGC voltage. When the AGC voltage fall below the squelch level, indicating a strong signal,
the SIG PRESENT line is activated, With the SIG PRESENT active the audio is allowed through the select
switch and the signal present light on the front panel is illuminated. To warn the operator when the IF input
level is beyond the linear range of the IF ampiifier, the AGC voltage is also compared to a fixed IF overload
level. When this level is exceeded, the iF OVLD line is activated causing the processor to flash the warning on
the CRT display.

10-5. The AC component from the AM detector is buffered by the Audio Buffer and then passed to the Audio
Select switch. The lower 3 dB corner on the AM audio response is approximately 100 Hz.

10-6. Frequency modulation is recovered by a dual bandwidth phase locked loop discriminator. The
bandwidth, wide or narrow, is selected coincident with the IF Filter bandwidth. Audio from the discriminator is
applied to the Audio Select switch.

10-7. A 455 kiz Buffer amplifier provides an interface between the IF Amplifier output and the IF processing
circuits on the Scope/DVM Control module.

10-8. Audic Swilchingand Fillering. The outputof the AM or FM detector or the SSB AUDIO signal from the
Scope/DVM Control module can be selected as the demodulated audic output. Selection is made by the
processor depending on the operating mode and the presence of the active state on the S1G PRESENT line. If
the SIG PRESENT line is not active, the Audio Select switch is opened squelching the audio signal.

10-9. The Audio Filter provides either wide or narrow band filtering on the recovered audio. For wideband a
0.5 dB bandwidth of 100 kHz is provided-while narrowband has a 0.5 dB bandwidth of 3 kHz. The outputofthe
filter is separately buffered to three signal lines. The DEMOD CAL AUD signal is used on the Scope/DVM

10-1



Control module for modulation determination, the DEMOD OUT signal goes to the front panel jack, and the
VOL CNTL AUD provides the drive to the speaker audic amplifier.

10-10. Logarithmic Amplifier and Detector. For the spectrum analyzer function the logarithmic iIF
amplifier processes the input signal level over an 80 dB range. The Amplifier is composed of four 20 dB
sections summed together. Amplitude detection at the output of the amplifier provides the SFECT ANA VERT
signal to the Scope/DVM Control module.

10-1%. Alarm Generator and Audio Ampiifier. An astable multivibrator operating at 1.2 kHz is the Alarm
Generator. The Alarm signal is controlied by the processor and is summed with the VOL CNTL AUD ATN
signal at the input of the Audio Amplifier. The SPKR AUD output of the amplifier has 0.5 watt capability andis
connected directly to the system speaker.

10-12. Module Control. Address decoding for the two conirol latches on this module is performed on the
Synthesizer module. The two decoded lines, RF LCH ADD 13 and RF LCH ADD 14, determine which Control
Latch the four bit data bus, RF DATA BUS 0-3, will be stored.

10-2

T




16.245 MHz vCO OuT e

A
LINEAR IF ARIPL AND DETEC TGRS - o o AUDIO SWITCHING AHD FILTERING
08
: 155 RS , | 4SS KHzIF ‘s
BFR ] I <
P1 U3, <
« | SSBAUDIO K
60— : -
I - - - - S i U3 14 16.07. 11 15 |
i ' H
10.245 MHz V5o Tv! LOOP 110245 . P
19 ] ] % —— i iR DEMODCALAUD } /o
¥ N\
FLY.FL2 aup {1 Dbemopout |
U0 08, 05 oR1 el e FIL — o
N 107 MHz IF : IF VOLCNTLAUD ,
41 p, oy T W82
t FiL AM A
01 ) DET :
Ut1, 1228
NOWH CONVERTER .
o demnorn a4 - - — (RGN TS | 1 ' !
SQUELCH LVL
o> S5 |
' ot | Fovio P
N AF LCH ADD 13 " i — %
53 > o X § !
55 >t RF LOH ADD 14 gl CONTROL - - - - - - - - . o |
LATCH
45,47~ | AFDATABUS 03 i
451 77 B f
3
1 SiG PRESENT
II —< 59
. Y i
i LOG SPECT ANAVERT |,
| AMPL/ — 17
| DET v |
| UT7. 18, 26, 27 :
i ALM
| GEN U0 !
| T AUD N spkRAUD P
- > y  VOL CNTL AUD RTN AMPL -
852113

Figure 10-1. Receiver A4 Block Diagram
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Find Qly. Part Mo, Nomenclature Part Vaiue
No. Req.

A4 RTL-10028 RECEIVER MOUDULE

o + 27 B0335A38 CHASSHS, HOVR

603 ¥ 15-FO04B5NC01 COVER DIGITAL SYNTHES RECIEVER
005 AR SNEIWAMAPS SOLDER

006 AR 11-14167A01 EINK BLAGK
ot 10 03-POTRS1V02I SCREW.MACH SEMS PH £X 4-40X.250
003 2 5084500803 EVELET

210 2 42004284801 RETAINER

o3 2 MS35206-214 SCREW,PH 4-40X.3%2
/M2 AR 30-84421F13 CABLE.RF WHITE
o013 AR A0-14340A04 CABLE 0es

o4 AR WIRE,BUS 24

A 00t i RTL-40475 PWB ASSY RCVR

J 601 1 9-80331A77 CONNECTOR AR

J 0oz 1 8-BO33IATT CONNECTORAF

3003 1 $-80331ATY CONNECTOR.aea

2PL

8 PL

—

J——

12

Ai

Figure 10-3. Receiver A4 (RTL-10002B)

Parts Location Diagram



Find Qty. Part No, Nomenclature Part Value
No. Req.

00t 1 84-80335A23 PWE, RECEIVER

005 AR SNBIWAMAPS SOLDER

056 AR 11-HHE67ADS ENK BLAGK

eu? 1 26-POOSOTNDOt  SHIELD

008 1 26-POOIEINDDZ  SHIELD

060 1 26-POOIBINGOI  SHIELD

ma 1 26-PDO3GTNDGA SHIELD

o1t 1 26-PODISTNDSS  SHIELD

012 { 26-POO3BTNOOE  SHIELD

013 1 26-FOOIBINDOT  SHIELD

o14 1 26-PROBBTNODS  SHIELD

015 1 26-POIJIGTNGSY  SHIELD

018 t 26-PODIETNDIC  SHIELD

019 ¥ 26-PUD3BTNOTT  SHIELD

o20 AR INSULATION SLEEVING 22 WHT

021 AR WIRE,TEF ¥4 WHT

0z2 AR WIRE,SOLID BUS 24

com 1 21-80365A82 CAPACITOR AUF-20-100

C 092 1 19-80370AM CAPACITOR 7 10 25PF.200
C 003 1 21084494812 CAPACITOR 220PFA5-500
cooe 1 21084494837 CAPACITOR 11PF-5-500

€ w5 1 21DB4494B40 CAPACITOR 23PF-5-500
coor 1 21084494814 CAPACITOR 270PE-5.500
cong t 21082428853 CAPACITOR D1UF-2080-200
G009 t 21-803689482 CAPACITOR HF-20-100
Coo 1 21-80369A82 CAPACITOR AUF-20-100
Cot 1 24-B0369A82 CAPAGITOR AUF-20-100
coi2 t 21084455844 CAPACITOR A7PF-5-500

C 013 1 21082187814 CAPAGITOR 1000PE-18-100
C 014 1 21-80369A62 CAPAGITOR IUF-20-100
cols 1 21-B0369A82 CARACITOR HUF-20-100

C o8 1 21084493846 CAPACITOR 180PF-3-500
cmr 1 21082187814 CAPACITOR 180GPF-16-100
coie 1 21-80363A82 CAPACITOR AUF-26-100
co19 1 21-88369A82 CAPACITOR JUF-20-100

C 020 1 21084494846 CAPACITOR 180PF.3-500
con 1 21082187914 CAPACITOR 1800PF.10-100
c ez 1 £1-80369A82 CAPACITOR JUF-20-100
o375} t 21-B0385A82 CAPACITOR HUF-20-100

C 024 1 21DB24258238 CAPACITOR 2000PF-16.200
C 025 1 21-80363A82 CAPACITGR AUF-20-100
cozs 1 21C82372G10 CAPACITOR D5UF-20-25
coz7 1 21084494806 CAPACITOR 120PF-5-500

C 028 1 21084494815 CAPACITOR 300PF-5-500
coze 1 21084484824 CAPACITOR J8PE5-500

C 039 E 21084454838 CAPACITOR 16PF.5.560

C o3 1 21-80369A82 CAPACITOR ALF-20-150

G 03z 1 21-80369482 CAPACITOR AUF-20-100
£034 1 21084484815 CAPACITOR 300PF-5-500

C o35 3 21DB44345305 CAPACITOR 120PF-5-500

C 037 1 2108448485 CAPAGITOR J4PF-5-500

c o0 1 2108449487 CAPAGITOR 11PF.5-500
c0as 1 2ICERIT2C 16 CAPAGITOR O5LF-20-25
€080 1 21-80369482 CAPACITOR JUE20-100

C 04t H 23084665F01 CAPAGITOR UF-25

C o4z ¥ 21-80369A82 CAPAGITOR UF-20-100

C 043 1 21082426859 CAPACITOR BTUF-2080-200
G 44 1 21082429859 CAPACITOR HTUF-2080-200
45 1 21064494806 CAPACITOR 120PE-5-5G0

€ 046 H 21084494812 CAPACITORA Z20PF-5-500 MOMINAL
C 046 M 21-B0363A34 CAPACITOR 156PF-5-500

C 46 501 21-B0IBIAIS CAPAGITOR 1B0PF-5-500

C o6 sM 21-80369A%1 CAPACITOR 2YOPE-5-300
G047 1 21K865452 CAPACITOR BROPF-10-500
C 048 1 21-BD369A82 CAPACITOR HUE-20-100

Figure 10-4. Receiver A4PWB Parts

Location Diagram RTL-40478B

Find Qty, Part No. Nomenclature Part Value
No. Req.

C 049 1 CVIIDI50 CAPACITOR 8 7O 35PF-200
C 05 1 21084428851 CAPAGITOR IPE5.500

C 051 1 21-80369A82 CAPACITOR AUE-20-100
cos2 1 21-80148A89 CAPACITGR AUF-20

¢ 053 1 21-80368482 CAPACITOR (UF-20-100

C 054 1 21-80348A89 CAPAGITOR AUF-20

C 055 3 21082428859 CAPACITOR SHF-2080-200
< ose t 25-B0369482 CAPACITOR UF-20.100

C 059 1 21-802363A82 CAFACITOR JUF-20-100

C 080 1 21D82428R5¢ CAPACITOR BIUF-2080-200
C 061 1 21082428B59 CAPACITOR HUF-2080-300
C o6z 1 21082428854 CAPACITOR 01UF-2086-200
€083 1 21-PO7954V001 GAPACITGRMODIFIED  560PF.10-500
C 084 1 210624260010 CAPACITOR 33C0PF-10- 100
C 065 1 21-80368462 CAPACITOR LHLIF-20-100

C 065 1 21-80368/02 CAPAGITOR UF-20-100
Gos? 3 2L-B0370A05 CAPAGITGR AUE-10-100

C 088 1 21082197814 CAPACITOR HOUPF-10- 3010}
C 080 1 21-80370A04 CAPACITOR D22UF-10-100
Carn H 21082187814 CAPACITOR 1000PF-10- 100
Cort 1 21-PH7954V001 CAPACITOR.MODIFIED SA0PF-15-500
¢ o072 1 21084434846 CAPACITOR 1BOPE-3-500

G o3 1 21084426871 CAPACITOR BOPE-5-500
Cord ' 2480360482 CAPACITOR AUF-20-300
€075 1 2180369482 CAPACITOR JUF-20-100

C o6 1 21-80350A82 CAPACITOR SUE-20-100
co77 1 23084865501 CAPAGITOR BUR-25Y

C gr8 t 23DRIBESFOT CAPACITOR 19UF-25Y
Gors 1 2308458501 CAPACITGR TOLF-25V
G080 3 23DB4BE5FO1 CAPACITGR H0UF-25Y

C 081 1 21-80369A82 CAPACITOR UF.30-150

€ 082 1 21-80369A82 CAPACITOR AUF20-100

C 083 1 CV31D350 CAPACITOR 8 TO 35PF-200
Cog4 1 21DB2426059 CAPACITOR (OTLF-2080-200
C o8 1 21:80359#\82 CAPACITOR AGIF-20-180

C o088 1 21:B0168A82 CAPACITOR AUF-20.100

C 087 1 21;-!30359:&82 CAPACITOR CUP-25-100

C g8 1 CV31D350 CAPACITOR 910 I5PF-200
¢ 083 1 21062420059 CAPAGITOR OVUF-2000-200
C 080 1 21082428859 CAPACITOR O1UF-2560-200
C 091 1 21.80360482 CAPAGITOR AUF-20-100

C 692 1 21-80363A62 CAPACITOR UF-20-100
cae3 ¥ 21-80369A82 CAPACITOR TUF-20-200

C o34 1 21-50358A02 CAPAGITOR AUF-20-100
G085 1 21-80263A82 CAPACITOR AUF-26-108

€ 096 1 CY310350 CAPACITOR 9 O 35PF-200
C 09z H 21082428810 CAPACITOR 3300PF-10-100
C o088 1 21082187614 CAPACITOR HAPF-10-100
coe 1 2180360482 CAPACITOR AUF-20-100

G 100 1 21-80363482 CAPACITOR AUF-20-100

c 1ot i 23082601419 CAFACITOR WOUF-25WYDC
c 102 1 21GET2018 CAPASITOR O5UE-25-25

C 103 1 230B4665F01 CAPAGITOR 10UF-25V
CiG4 1 21?DB?425859 CAPACITOR GHUIF-2080-3060
<108 1 21.{}52423859 CAPACITOR Q1UF-2080.200
C 196 1 21-60359A82 CAPACITCR AUF-26-100
G107 1 21-B0365A82 CAPACITOR JAUF-28-100

€ 108 H 21082428859 CAPACITOR B1UF-2080-200
<109 ¥ 2108242815338 CAPACITOR Z000PFG-200
C 116 1 21-80349A32 GAPACITOR AUF-20-100
Ci1 1 21.80368GA82 CAPACITOR JUF-20-100

[olh 3 ] 1 21.03448481& CAPACITOR 330PF-5-500
G113 1 21-B05GBARZ CAPACITORN SUFR2G-100

C 14 1 21-B0355452 CAPACITOR HUF-20-100
s 1 21-88368A82 CAFACITOR CHIF-20-100
<116 1 23582428859 CARPACITOR O1UF-2080-200

Find Qty. Part No, Nomenclature Part Value

No, Aeq.

cur 1 21DB2428859 GARACITOR O1UF-2080-200

Ciw 1 21CB2372C10 CAPACITOR O5UF-20-25

C11p 1 21082420859 CAPACITOR OTUF-2080-200

C 120 1 23DB4665F01 CAPACITOR JOLIF-25Y

€12t ¥ 21-80369482 CAPACITOR AUF-20-100

C 122 1 23D84685F0 CAPACITOR 10UF-25v

c1z3 1 2308456501 CAPACITOR 10UR-25Y

C 124 1 23D84665F01 CAPACITOR WUE-25V

c1zs H 23D84665F01 CAPACITOR LOUF-25Y

€128 1 23DB4665F01 CAPACITOR 10UF-25V

c 127 1 2308486501 CAPACITOR 10UF-25V

¢ 128 1 23084665701 CAPACITOR 1CLIF-25Y

C 123 1 21082420859 CAPACITOR D1UF.2080-200

C 130 1 21082426859 CAPACITOR O1UF-2080-200

c 1 CHOSBX105M CAPACITOR 1WF-20-50

CRoos H 48DB4616ATT DIODE

CROD2 1 4BD84G16AD1 felolalz

CROD4 501 45-80369A02 VARACTOR MVAM-125 SCREENED
cAgnd 501 48-60369A03 VARACTOR MVAM-125 SCREENED
CRODS sm 48-80369A04 VARACTOR MVAM-125 SCREENER
Cring4 501 48-B0369AD5 VARACTOR MVAM-125 SCREENED
CRO0S 1 48-83192499 DICDE

ChO0B t 46-83182A08 DIOBE

Choo? so1 48-80360A02 VAAAGTOR MVAM-125 SCREENED
Ca007 s 48-80369A03 VARACTOR MVAM-125 5CREENED
CRO07 501 48-B0369A04 VARACTGR MVAM-125 SCREENED
CREO? s01 4B-BOIGOA0S VARACTOR MVAM- 125 SCREENED
CAcS 1 48-84453K02 BIODE

CHO6Y 1 48-89345A75 DiODE,YARACTOR

CRD1Z H 43-84463K02 DiODE

CRO13 1 48-84463K02 BIDDE

#1001 1 48-80345A08 FILTER

FLOoZ 1 48-80345A09 FILTER

Lo 1 2480353430 coi 12UH

L Qg2 4 24-80365A17 CoIL 22UH

L1003 1 24-80368A44 COIL 4T00UH

£ 004 1 24-80362A40 coiL 580U

L 00s 1 24-B0348A83 col 470UH

L &% 1 24-B036GA4S com 2200UH

L 8o? 1 24.80369A41 [#le} 18 680U

L oo 1 24.50363A41 COlL BROLIH

L 003 t 24-80359A42 COl. 1000UH

L 010 1 24-80362A18 coi TUH

Loh 1 24-BD369A44 coiL S700UH

LMz 1 24-80369A42 com, 1000UH

Lo H 24-80369A44 coIL 4786UH

L 014 1 24-80363A42 COlL 1000UIH

L5 1 24-80363A44 COoi. 4700UH

L018 1 24-80369442 coiL 1G00UH

L 08 t 24-80369A42 oM 1000UH

Lo 1 24-B035GA4R con 1600UH

(7 1 24-86369A42 caiL 1606UH

L o2y ¥ 24.BB3484A83 COIL 470U

L 022 ¥ 24-80148433 LGl AT0UH

Q004 t MFES2 TRANSISTOR

€602 1 MFES21 TRANSISTOR

Qoeo3 1 MFESN TRAMSISTOR

Q004 1 MFESRS TRANSISTOR

Q005 1 18-80368AB1 TRANSISTOR MPS5520 SCREENED
Qo6 3 A8-BIIEAAYR TRANSISTOR MPSE519 SCREENED
0 007 1 48-B0358A91 TRANSISTOR MPSE520 SCREENED
© 008 1 28-BO36BAG TRANSISTOR MPSB520 SCREENED
Q008 1 48-8038BAT1 TRANSISTOR MPSE520 SCREENED
QoG ] 48-80368A82 TRANSISTOR MPEESIBSCREENED
Gon 1 48-83368A82 TRANSISTOR MPSES19SCAEENED
<02 H 48-B0368A82 TRANSISTOR MPSES19 SCREENED

[r—

i




Find Qiy. Part No. Nomenclature Part Vaiue
No. Heq.
Qg 1 98+80368A31 TRANSISTOR 1APSEE20 SCREENED
Qo 1 4§-80368A92 TRANSISTOR MPS6513 SCREENED
Q815 t 48-80368A82 TRANSISTOR MPS6519 SCREENED
Qe H 48-63827B33 TRANSISTOR

a7 1 48-8D368A0% TRANSISTOR MPS6520 SCREENED
Qo 1 4B-80368A91 TAANSISTOR MPS8520 SCREENED
Qo019 1 48-80368A92 TRANSISTOR PAPSES19 SCHREENED
Qo 1 48-84302A22 TRANSISTOR
Qo 1 48-80368A THANSISTOR MPS6520 SCREENED
Q22 1 48-80368A02 TRANSISTOR 1MPSE519 SCREENED
Hom 1 65124A25 RESISTOR 100-5-1/4

R 002 1 g5124822 RESISTOR 184-5-1/4

F 003 1 68124A55 RESISTOR 4TK-5114

R 004 1 65124810 RESISTOR J30K-5144

RO05 1 85124479 RESISTOR 18K-5-114
RO0B 1 6512453 RESISTOR 1.5K.5-1/4

Ro07 1 §5124A25 RESISTOR 190-5-4/4

R 608 ¥ 65124469 RESISTOR 6.8K-5.14

A 608 t GS124A56 RESISTOR 20K-5-1/4

B0 ¥ BSI1Z4AT3 RESISTOR 10K-5-1/4

AN 1 65124A67 AESISTOR 5.6K-5-1/4

R D12 1 BS124A25 AESISTOR 106-5-1/4

f013 3 6512485 HESISTCR AIK-5-1/4

RO14 i 65124473 FESISTOR 10K-5-1/4

R O15 1 BS124AT3 AESISTOR 10K-517%

RO6 1 65124475 RESISTOR 12K-5-124

R 017 1 65124425 RESISTOR 108-5-1/4

RO18 1 65124A85 RESISTOR 33K-5-1/4

R 019 1 65124470 RESISTOR 10K-5-174

R 020 1 65TR4A43 RESISTOR 1K-5-178

A 022 1 £3124A25 AESISTOR 100-5-1/4

R @23 1 65124481 AESISTOR 22K-G-1/4

A cpa t ES124A77 RESISTOR 15K-5-1/4

A 25 1 BS124A45 RESISTOR 680-5-1/4

R 026 1 65124485 RESISTOR £TK-5-1/4

R o027 1 63124837 RESISTOR A3-6-1/2

R 029 1 65124473 RESISTOR 10K-5-144

R 020 1 65124462 RESISTOR 28K-5-1/4

R g3t 1 B5124A25 AESISTOR 100-5- 144

R 632 1 810521048 AESISTOR 38IK-1.1/8

R O34 ' £-10821D48 AESISTOR 38.3K-1-1/8

035 ¥ 6-10625E05 RESISTOR 147K-1-1/8

R 036 i 610621088 RESISTOR 150K-1-1/8

a7 1 BS124A57 AESISTOR 100K-5-1.4

A 038 3 6-10621088 RESISTOR HHOK-1-1/8

R 039 1 6-10621048 RESISTOR 383K~ 178

R D40 1 B-10621D48 RESISTOR 331178

R 041 1 6-10621E17 RESISTOR 196K-1-1/8

R 042 1 6-10621C53 RESISTOR 4020-1-3:8

R 043 1 85124802 RESISTOR 150K-5-1/4

A 044 1 BS124A73 RESISTOR 10K-5-1/4

A 045 1 65124457 RESISTOR 2.2K5-1/4

1045 1 65124A73 RESISTOR 10K-5-174

R a7 1 65124A73 RESISTOR 10K-5-174

048 1 65124485 RESISTOR b3 LT

R 049 1 6S124A73 RESISTOR 10K-8-1/4

A 650 1 65124407 RESISTOR 100K-5-1/4

R 051 1 BS124A41 RESISTOR 470-5-1/4

R 082 1 65124465 RESISTOR 4. TK-5-174

R 953 t §5124A73 RESISTOR 10K-5144

A 054 1 £5128A17 RESISTOR 47-5-172

] 055 1 65124A23 RESISTOR 220-5-144

A 056 3 B5124A80 RESISTOR 20K-5-1/4

A 057 1 18DB3452F 16 RESISTOR VABIABLE 20K

R 058 1 65124A73 RESISTOR 10K-5-1/4

R 059 1 65124473 RESISTOR 10K-5-174

R 060 1 18083452F 14 RESISTOR VARIABLE 10K

1 o6t 1 65124769 RESISTOR 4TK-5-174

R a6z 1 85124488 RESISTOR ATK-5-1/4

Find Qy. Parl No. Nomenclature Part Value
No. Req.

R 065 1 BS1Z4ATS RESISTOR HIK-5-1/2
R 067 i BS1Z4ABS RESISTOR 4TK-5-174
R 068 1 18083452F 14 RESISTORVARIABLE 10K

R 068 1 BSI24ALE HESISTOR 2AK-§0174
RGTG 1 18083452F12 RESISTORVARIABLE K

RO 1 65124A57 RESISTOR J30-5-9/4
R&72 1 68124A68 RESISTOR 5,1K-5-1/4
RO72 1 6-10621048 AESISTOR 38.3K3-1/B
RO74 1 6-10621092 HESISTOR 26.1K-1-1/8 NOMINAL
RO so1 B-10621024 RESISTOR 24 5K-1+148
A 074 501 5-10621036 RESISTOR 2B.7K141/8
8075 1 B-10621028 HESISTOR 23TKL 1B
R 075 1 65124466 RESISTOR 5. 1K-5-1/4
RG77 1 §5124A68 RESISTCR 51K.5. 142
ROTS 1 06083175633 RESISTOR 5.11K-1144
R 060 1 O60BI175CE3 RESISTOR 51IK-1-144
£ 083 1 6-10621088 RESISTOR 100K-1-1/8
A 682 1 0BDBMTSCOS RESISTOR TIK-3-174
A 682 1 85124450 RESISTOR 2.7K-5-14
it 084 1 BS124A75 RAESISTOR 12K-5-1/4
A 085 1 BS14A17 AESISTOR 15K-5-1/4
A 085 1 65124441 AESISTOR 470-5-374
A 087 1 BS124A73 RESISTOR K51/
R 088 1 E5124A73 HESISTOR WK-5-1/4
A aes 1 65124415 AESISTOR 39-5-1/4

H 050 1 65124415 RESISTOR 395174
091 1 18083452F04 AESISTOR, VARIABLE 160

A 092 1 BS124ALS AESISTOR 00-5-1/4

£ 053 1 65124473 HESISTOR T0K-5-1/4
F 094 1 651244569 AESISTOR K554
n0gs 1 65124459 RESISTOR 27K-5-174
R 035 1 G5124A73 RESISTOR 10K-5-1/4
A oa7 1 B5IZ4ATS AESISTOA 0K-5-174
A 0sa 1 B5124A15 RESISTOA J9-5-144

# 099 1 65124415 AESISTOR 39-5-1/4

A 100 1 18083452704 AESISTOR, VARIABLE 100

A 1 B5124A25 AESISTOR 16G0-5-174
A 12 1 65124506 RESISTORA 220K-5-37
A 163 1 B5124A87 RESISTOR 10OK-5-174
A 104 1 BS54 PESISTOA S6K-5-1/4
A 105 1 6512401 AESISTOR 105174
106 1 65124473 RESISTOR 10K-5-174
R 107 1 65124A73 AESISTOR 101-5-1/4
A 108 1 G5124A57 RESISTOA 2.2K-5-1/4
] 1 B5124A49 AESISTOR K144

A 130 1 65124461 AESISTOR A3KG174
A 1 BS1Z4AT AESISYOR B.2K-5-1/4
A2 1 B£5124A49 RESISTOA 1K-5-174

A 113 1 B5124A87 AESISTOR 22K-8174
A 114 1 BS124A41 RESISTOR 470-5-1/4
A5 1 BS128AS7 AESISTOR 2.2K-5-1/4
A 118 1 65124A62 RESISTOA J.BK-5-1/4
R 17 1 08083175083 RESISTOR 10K-1-144
A1t 1 65124455 RESISTORA 1.8K-5-1/4
A1 1 18D83452F 15 RESISTORVARIABLE 1.

n 120 301 6-10621028 RESISTOA 237K-1-1/8
R0 1 6-1062102¢ RESISTOR 19.6K-1-1/8 NOMINAL
R 129 51 6-10621036 RESISTOR BIK-1-1B
B2t 1 18D83452F12 AESISTORVARIABLE K

R 122 1 BS124A25 RESISTOR 100-5+154

R 124 1 18DB3452F 16 AESISTOR VARIABLE 20K

R 125 1 18D83452F10 RESISTORVARIABLE 1K

R 126 1 65124473 RESIGTOR 1GK-5-1/4
R 127 1 55124448 RESISTOR 1K-5-1/4
128 1 6-10421008 RESISTOR 14 7K-1-1/8
R 129 1 85124415 RESISTOR 39-5-1/%

R 130 1 63124A73 RESISTOR 10K-5+1/4
R 1 65124A15 RESISTOR 36-5-1/4

Find Oty. Part Mo, Nomenclature Part Value

Mo, Req.

A 132 b 6512473 AESISTOR 10K-5-174

123 H G5124A73 RESISTOR 10K-5-174

A 134 § 6512497 RESISTOR 160K-5-1/4

f13s H B3124A75 BRESISTOR {BK-5144

#1386 H 85124450 RESISTOR 2IK-5-1/4

A 137 H 63124459 HESISTOR 2.7K-5-1/4

RET] H 85124470 RESISTOR 7.5K-5-154

A 138 H 63124470 RESISTOR FBK5.1/4

A 141 1 68124483 RESISTOR 27KABass

A a2 4 653124A66 AESISTOR 5.3K-5-1/4

#1143 ' 63124485 RESISTOR 4.7K-5-1/4

A 144 H 65124451 RESISTOR 33K-5-1/4

A 148 1 63124449 RESISTOR 1K-5-174

A 146 1 63124A70 RESISTOR $OK-5-1/4

Ay t 65124497 RESISTOR 100K-5-1/4

A 148 t 83124473 AESISTOR 10K-5-144

R 149 ! 63124475 RESISTOR 12K-5-144

f 151 % 65124841 RESISTOR 470-5-1/4

R52 1 85124473 AESISTOR 10K-5-1/4

R 153 1 65124480 AESISTOR 20K-5-1¢4

A 154 1 610621679 AESISTOR 75K 1-1/6

A 155 t 6:10521C31 AESISTOR 2375118

A 156 t 65124A49 AESISTORA TK-5-174

A 187 H 65124461 AESISTOR 3.3K-5-174

A 158 H 65124473 RESISTOR HK-5-1/4

7159 H 65124473 AESISTOR K514

A 150 H 65124425 HESISTON H0-5-144

1161 H 65124425 AESISTOR 100-5-1/4

A 182 1 88124429 RESISTOR 3BG-5-174

A 163 1 65124425 RESISTOR 108-5-1/4

A 164 1 65124425 RESISTOR 100-5-1/4

A 185 1 65124A51 RESISTOR 1.2K-5-1/4

A 166 1 512461 RESISTOR 3.3K-5-1/4

A 157 3 65185487 RESISTOR 108K-5-1/8

R 168 1 65185A58 RESISTGR 2IK-5-1/8

R 169 1 85185A5¢ RESISTOR 2.7K-5-1/8

(8311 1 51-B0368A40 INTEGRATED CHRIGUIT MC14066BCP SCREENED
u ooz H 51-BD3IE3AL0 INTEGRATED CIRGLUIT MC140B6BCR SCAEENED
uena H 51-B0ISBASE INTEGRATED CIRCUIT MC1400180P SCABENED
uend 1 51-80358A40 INTEGRATED GIRCUIT MO 140668CP SCREENED
U5 1 51-80368A40 INTEGRATED CIRCUIT MC140868CP SCREENED
U 606 1 51-B0345A04 INTEGHRATED CIRCLUIT CAN20E SCREENED

L 007 1 51-B036BA40 INTEGHRATED CIRCUIT MC14086BCP SCREENED
U 008 1 51-80345A05 INTEGRATED CIRCIHT HI-205-5 SCAEENED
3]z 1 51-B0345A04 INTEGRATED CIRCUIT CAJ2405 SCREENED

u 0o 1 51-B0345A02 INTEGHATED CIRCUIT CAMIBOE SCREENED

u 0t 1 51-B0345410 INTEGRATED CIRCUIT LMIDIMNSCREENED
une 1 51-B0345A04 INTEGRATED CIRCUIT CAI240E SCREENED
[ERE] 1 51-80388442 INTEGRATED CIRCUNT MC14G70RCR SCREENED
U4 1 51-80368A424 IMTEGAATED CIRCUIT SN74LST4NS SCREENED
uos 1 S1.80368448 INTEGRATER CIACUIT MCH086BCP SCREENED
[NED T 1 51-80345A04 INTEGRATED CIRCUT CAJZ40E SCREENED
ueir 1 51-80345A23 INTEGRATED CIRCUST MCTIICP SCREENED
ugie 1 51-80345A23 INTEGRATED CIRCWLT MC1733CP SCREENED
Utg t 51-B0368A32 INTEGRATED CIRCUIY MO 401 B3CP SCREENED
U028 ' 51-B0345A08 INTEGRATED CIACUT LM386N SCREENED
o 1 S1-BDISBAGY {NTEGRATED CIACUKY LM324N SCREENED
22 1 51-BO35BAB4 INTEGRATED CIACUIT LM324N SCREENED

U 023 1 51-BUI6BA5E INTEGRATED CIACUIT MC140428 SCREENED
U024 1 51-60I68A5E INTEGRATED CIRCIHT HC 140428 SCAEENED
U028 1 £1-8036BASS AMPLIFIER TLA41CSCREENED
ug2r 1 §1-80345A04 INTEGRATED CIRCUIT CAIZ40E SCAEENED
uo2e 1 51-80368A66 INTEGRATED CIRCUIT MC1403U SCREENED
vRO10 3 45-80368498 DIODE, 2ZENER 6.2v-5-4

VRS11 H 48-82255CH DIODE ZENER 10V-5.4

VAS14 H 48-84302A09 BIODE ZENER 8.2V-5-4

VRS H 48-86850013 DIODE ZENER 5.1%-5-4

Figure 10-4. Recsiver A4 PWB Parts

Location Diagram RTL-4047B




SECTION 11
RF SYNTHESIZER (A5)

11-1. General. The RF Synthesizer provides an RF signal source for the frequency range from 10 kHz to 1
GHz in 100 Hz steps. The output frequency is programmed by the processor through the RF controlbus and is
phase locked to the 10 MHz frequency standard. A reference divider in the module produces outputs of 500
Kz, 50 kHz, 5 kHz, 1 kMz, 100 Mz, and 50 Hz (SYNTH SWP SYNC) each having the same accuracy as the
frequency standard. A block diagram of the RF Synthesizer is shown in figure 11-1 and its schematic is shown
in figure 11-3.

11-2. Frequency Synthesis Scheme. Four phase locked loops are used to generate the output frequency; a
60.5 MHz loop, a 310-440 MHz ioop, the 500 MHz-1000 MHz loop, and the 550 MHz loop. Two of these loops
contain programmable dividers, controlied by the microprocessor for varying the frequency. The 310-440 MHz
Ioop is controfled by the four most significant digits of the required frequency and operates in discrete 50 kHz
increments. The 60.5 MMz loop is controlled by the three least significant digits of the required trequency and
operates in discrete 50 Hz increments.

11-3.  The output is derived from three sources, covering the ranges of 10 kHz to 250 MHz, 250 MHz to 500
MHz, and 500 MHz to 1000 MHz. In the first range, 10 kHz to 250 MHz, the autput is derived by mixing the fixed
550 MHz signal with 500-1000 MHz signal programmed for frequencies from 550.01 MHz to 8060 MHz. For the
second range, 250 to 500 MHz, the output is a divide by two of the 500-1000 MHz signal. The final range is the
500-1000 MHz signal directly. The appropriate frequency source is switched to the SYNTH RF output by the
Ouiput Select switch.

11-4. A basic flow diagram for programming the RF Synthesizer is shown in figure 11-2. This diagram
includes generate and monitor considerations, wideband amplifier control, and modulation control.

11-5. 310-440 MHz Phase Locked Loop. A single 310-440 MHz VCO is phase locked to the 100 kHz
reference input using a straight forward loop. The VCO oulput is divided down to 50 kMz using a
programmable two modulus prescaler and divider. Programming of the divider is controlled by the processor
to give output frequencies from 310 to 440 MHz in 50 kHz sieps.

11-6. 60.5 MHz Phase Locked Loop. The 80.5 MHz loop is programmable over a +100 kiHz range in 50 Hz
increments. The 60.5 MHz VCO output is mixed with a 50 MHz signal from the 550 MiHz loop. A programmable
divider following the mixer divides the 10.5 MHz £ 100 kHz signal down to the 50 Mz reference frequency. A
comparison between the divider output and the reference signal by the Phase/Frequency detector results inan
error voltage to the VCO which maintains the phase lock.

11-7. 550 MHz Phase Locked Loop. A fixed frequency of 550 MHz is obtained by dividing the 550 MHz VCO
by 55 to obtain 10 MHz. The 10 MHz from the divider is compared with the 10 MHz frequency standard in the
Phase/Freguency Detector. The resulting error signal is filtered and used to correct the 550 MHz VCO to
maintain it in lock.

11-8. A Voitage Controlied Attenuator (VCA) follows the 550 MHz output to level the generator output {or
frequencies below 1 MHz. The leveling locp in the RF Input module provides the ALC VOLT control signal to
maintain the required output Tevel at the front panel RF jack. See paragraph 5-31 for a further description of
output leveling.



11-9, 500-1000 Mz Phase Locked Loop. The 500-1000 MMz output is locked to elther the sum of the
difference of the 310-440 dMHz and $0.5 MHz joop cutput freguencies. in ihe locked condition, mixing ihe
divide by two output of the 500-1000 MHz VCO's with the 310-440 MHz si g(m gives a differance freq wnry
equal 1o the 60.5 MHz cutput. There are two frequencies al the divide by btwo culput, tha 310-440 MH

frequency plus or minus the 80.5 frequancy, which will mix downto the corre :ctirpguency However Thes
ot 10 the other. Thus the phase switch iollowing the Phase/Frequancy

L343

of the loop s nvarfed [or ang compa
Deiecior determines al which {requenoy the

oo will ook,

11-10. Modulation Control,  Modulation of the tuning voliage for the 80.5 MHz VCO provides the frequency
madulation of the RF output. Since the modulation sensitivity changes by a factor of two when the 250~ 500
MMz source s selected, the moeduiation control provides programmable galn control to maintain constant
sensitivity at the Fid MOD and SWEEP inputs, Additionally, the wideband modutation mode requires again of
icur beyond that for the narrowband mode. Thus under the control of the processor the Moduiation Control
selects batween the SWEEP and FM MOD inputs, provides gains of 1, 2, 4. and 8 for the #M MOUD input and
gains of 1 and 2 for the SWEEP inpul. Input modulation sensitiviles are 5 kHz/volt and 20 kHz/volt for narrow
and wideband FM input and 2 MHz/volt for the sweap input.

11-11. Module Conirol. Control information is latched in four bit control iatches which are loaded by the
processor through the RF control bus. The four bit RF ADD BUS 0-3 is decoded by the Address Decoder to
determine which Control Latch the four bit RF DATA BUS 0-3 is to be stored. Synchronization of the data
transter is the function of the RF BUS EN line. Two decoded address outputs, RF LATCH 13 and 14, select
latches on the receiver module for receiver control. One control latch output, LO/HI BAND SEL, goes to the RF
Input module to control the frequency range of the output amplifer.
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Figure 11-1. RF Synthesizer AS Block Diagram



AF
PROGRAM

GEN GERL/MON

HODE

RF FREQ
< 0.7 MHz

RF FREQ
> 989.3 MHz

1' !

|

CLA ACYR INVERT SET ROVA INVERT
PRGM FREG = PRGM FREQ =
fIF FREG - 10.7 MHz BF FREQ » 10.7 MHz

e | Fm{m = PGM FREG +
PGM FREQ _{ Fypp = PEM FRED 550 Mz
< 500 #Hz SET 500-1600 OUTRUT] CLA 500-1000 GUTPUT
Fipgp = 2(PGM FREC) Fap = F100D12
SET 250-500 Midz OUTPUT :
CLR 5001000 Mz ouTpUT | | O 250,500 b2 CUTFUT
SET MOD X 2 _
SELECT SELECT

760-1008 MHz VCO

F.p< 370 MHZ™, YES

F.p< 350 MhHz

500-700 MHz VCO

CLA 500-1800 LOOP iV
CLR MOD NV
F310.44p * Fr - 60.5 MHz

< 250 MHz

Figure 11-2.

SET QUTPUT AMPL PRGM FRED SET OUTPUT AMPL
FOR Hi BAND < 1 MHz FOR LO BAND
PGM FREQ YES 1

Frequency Programming Flow Diagram

¥

Fgg = 50 MHz + {Ngp) 50

F
tigg = 210.608 - 2 ngcmma[

Faso.
Mgp = 210.000 +2 neomm[%s‘}‘f?}

SET MOD NV

SET 500-1500 LOOP NV

| Fat0-a40 = Fyp + 805 Mtz

)

Masa.44p = INTERGER [

A310“Mﬂ & 40[05{]!?\41&{.

- Fat0-440
INTERGER [————5*}
10

30
Fsm-e&n]

[INTERGER [————-——-
ERG 5

20

Faig-440 = {0N310.49p * Agqg.440) 50 KHz
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WIRING ON BACK SIDE (ABR)
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Find Qly. Part Mo, Nomenciature Part Value
No. Heq.

C118 1 21DB4494B24 CAPACITOR HIPF-5-500
c1g 1 ZIDRR4ZEB10 CAPACITOR FA0GPF10-100
C 120 1 21082428810 CAPACITOR JICPFA0150
C 123 1 21DB2428653 CAPACITOR BIUE-2050-200
C 2z 1 24-BO3EIAEZ CAPACITOR HUF20-100

C 123 1 2102187807 CAPACITOR 4TGPF-10-500
ci24 1 21-B0369A82 CAPACITOR JUF20-500
c1zs 1 21DB2TBTBIA CAPACITOR 1650PF-10-100
C 126 1 21DA217B14 CAPACITOR 1000PF-18-100
c1ey 1 23082387004 CAPACITOR 15UF-20-15

G 123 1 21-80376A02 CAPACITOR 2200BF-10

C 120 1 MMJ-035-106R-20  CAPACITOR 10UF-20-35

¢ 130 1 21DB2428BE9 CAPACITOR D1UF.2080-200
G 1 21-80363A99 CAPACITOR BIUF-16-100
C 132 1 21DB2167814 CAPACIORA 1000PF-10-108
c 133 1 230B4E85FD1 CAPACITOR 1OUF-25¥

C 1 1 21DB2187B14 CAPACITOR 1D00PF-10-108
135 1 21DB2187614 CAPACITOR J000PF-10-108
C 138 1 23DB21BTB 14 CAPACITOR 1000PE-10-100
ciar 1 21082187614 CAPACITOR 1000PF-10-108
C 138 ! 23DBAGESFO1 CAPACITOR 10UF-25V
c3 t 21062187814 CAPACITOR 1C00PF-10-100
C 140 1 23064665F01 CAPACITOR 10UF-25Y
c4 1 21D82I8TB 4 CAPACITOR 1000PF-10-100
c 142 1 MMB035.106A-20  CAPACITOR 10UF-26-35

C 143 1 2IDE1BTEN CAPACITOR 270PF-10-500
Ca4 1 21-80370A1B CAPACITOR 33PF-5-100

G 151 1 23083441845 CAPACITOR 1.0UF-20-35

C 152 1 23-BOJEDAEE CAPACITOR 100UF-25V
cis8 1 23DBASEEFDT CAPACITOR 16UF-25

G161 t IDBAGEEFO1 CAPACITOR 10UF-25V

C 162 ¥ 21DB21A7R14 CAPACITOR 1600PF-10-100
¢ 183 t 21082187814 CAPACITOR 100DPF-10-100
C 164 E 21DB2187E14 CAPACITOR 1000FF-10-160
G185 1 21D§2187814 CAPAGITOR 1000PF-10-160
C 166 1 21082187814 CARACITOR 16D0FF-10-500
C 167 1 21082187814 CAPACITOR 10008 F-10-100
C 168 1 21DBZ157814 CAPACITOR 1000PF-10-160
C 169 § 2380369A66 CAPACITOR 100UF-25Y

C 70 1 23-80369A68 CAPACITOR I0DUF-26Y

C 71 ! 23084665501 CAPACITOR 10UF25Y
72 1 21-80368499 CAPACITOR OHLF-10-100
C 173 1 21D82187TB14 CAPACITOR 0B1UF-1D-500
CRIO1 1 4513B4B16A01 DICDE

CRI02 1 4B-B446IKD2 DIODE

CR103 1 48-B4460K02 DIODE

cR1o4 1 4B-B4453K02 DIGDE

CRICS 1 45-BBBS0CAT DICDE

CR106 1 48-B4453K02 DIODE

L 101 1 24-80369A46 com

Lie2 t 24-BOIGOALE COoil.

Lo H WEE-12000 INDUCTCR 1EMH

Q301 1 48-84308A92 TRANSISTOR

Q102 1 48-B0368AB1 TAANSISTOR MPSE520 SCREENED
Q103 1 48-80368A92 TAANSISTOR MPS6519 SCREENED
Q 104 1 48-80369AH TAANSISTOR MPS8520 SCREENED
G 1es5 1 48-84308492 TAANSISTOR

G 166 1 48-88851C32 TRAANSISTOR

a W 1 48-B068AT TRANSISTOR MP56520 SCREENED
e R L] 1 48-2089C01 TRANSISTOR

R 101 1 6S124A73 RESISTOR

RN 1 63124449 RESISTOR 1K-5-1/4

Find Qty. Part Mo, Nomencialure Part Value
Mo. Req.

103 ] ES124ATS RESISTOR 10K-5-1/4
A 3104 1 BS124R7D AESISTOR 10K-5-174
R 105 1 85124A73 RESISTOR 10K-5-1/4
R 166 b £5124A73 AESISTGA 0K-5-1/4
/107 3 £5124816 AESISTOR SE0K-5-1/4
R 108 i B5124A4Y RESISTOR 1K-5-1/4
H0s 1 BSYZAAS] RESISTOR 1.5K-5-1/4
1t0 1 S8124A50 AESISTOR 51K-5-1/4
R 11t 1 £3124A56 RESISTOR 2.0K-5-1/4
R112 1 63124A56 RESISTOR 20K-B1/4
A H3 1 SG124A56 RESISTOR 2OK-5a144
R 14 1 65125A45 RESISTOR 680-5-1/2
A 115 1 GS124A56 RESISTOR 2.0K-5-1/4
7116 1 65124A41 RESISTOR 470-5-1/4
R 7 H 68 124A86 RESISTOR 2.0K-5-1/4
A8 1 55124441 RESISTOR 470-5-1/4
R 110 1 6512441 RESISTOR 470-5-144
R 120 1 63124A41 RESISTOR 470-5-1/4
"1 1 65124818 AESISTOR TE0K-5-1/4
f 122 1 18DB3452F 19 AESISTORYARIABLE 160K

R 124 1 £3124A48 AESISTOR 1K 50114
R 125 1 £5124A40 AESISTOR 1K-5-1/2
R 128 1 65124A49 RESISTOR 1K-5-174
R2r 1 B3124A41 RESISTOR 470-5-1/4
R 126 1 65 124A41 RESISTOR 470-5-1/4
A 120 t BS124A53 RESISTOR 1.5K-5-174
H 130 H 65124A53 RESISTOR 1.5K-5-1/4
8131 H 6S122A73 AESISTOR K5 174
] 132 1 55124253 RESISTOR 1.5K-5-1/4
R 133 3 65124A53 RESISTOR 1.5K-5-174
7134 1 65124039 AESISTOR 390-5-17/4
A 135 1 65124756 RESISTOR TOK-5-144
A 136 1 B5125A58 RESISTOR 27K-5-1/4
A 1a7 1 65124A25 AESISTOR 100-5-174
A 138 1 6S124A61 RESISTOR 3RS/
R 139 1 BS128ATH RESISTOR §.K-51/4
H 149 1 BR124A35 RESISTOR 390-5-1/4
R 14 1 63124A49 RESISTOR 1K-5-1/4
R 142 1 £5185A180 RESISTOR 51-5-1/8
R 143 i 55124A4 RESISTOR 1K-5-1/4
144 1 55124448 RESISTOR 470-5-1/4
A 148 1 6S124A41 RESISTOR 4105154
A 146 1 05124A51 RESISTOR 1.2K-5-1/4
" 147 ¥ 65124497 RESISTOR 185174
148 ¥ 65124A53 RESISTOR 1.5K-5-174
A 145 t G5124A35 RESISTOR AP5-1/4
R 150 1 65124A41 RESISTOA 105144
H1s 1 BS124A41 AESISTOR 47T0-5-1/4
R 152 1 GS1Z4A57 AESISTOR 2IK-5-1/4
R 15 1 65124423 RESISTOR 82-5-144
R 154 1 B3124A77 REBISTOR 15K-5-1/4
A 155 1 65124477 AESISTOR 15K-5-174
A 156 1 85124A65 RESISTOR 5.9K-5-1/4
R 157 1 §5124A49 RESISTOR K51 54
A 158 1 65124440 RESISTOR 5144
A 158 1 65124449 RESISTOR 150174
A 160 1 B5124A73 BESISTOR 1GK-%-1/4
R 161 1 B5124A49 RESISTOR 1K-5-1/4
! 162 H E5t244841 RESISTOR 470-5-1/9
R 163 H 65124A73 RESISTOR 10K-5-1/4
7164 1 8512465 RESISTOR ATK-5-1/4

Find Qty. Part Mo. Nomenciature Part Value

No. Req.

R 165 1 65124841 AESISTOR 470-5-1/4

A 166 1 65128A56 AESISTOR 20K-5-1/4

7167 1 65124441 RESISTOR £70-5-4/4

R 188 1 85128A41 RESISTOR 470-5-1/4

R 163 : 65125813 RESISTOR 33-5-142

R170 3 B5124A4T RESISTOR 820-5-1/4

171 1 65125A43 RESISTOR 560-5-1/2

B2 1 BS1R4A63 RESISTOR 39K-5-1/4

R173 1 65124A73 HESISTCR 10K-5-1/4

A 174 1 B5124A27 AESISTOR 120-5-1/4

A 175 1 63185A49 AESISTOR 1009-5-1/8

4101 1 51.8032A69 INTEGRATED CIRCUIT  MO12040L SCREENED
102 1 51-80368AT INTEGRATED CIRCUIT  MC10113L SCREENED
U103 1 51-80368A40 INTEGRATED CIRCUIT  MC14086BCP SCREENED
U 104 ¥ 51-B0345A04 INTEGRATED CIRCUIT  CAJZ40E SCREENED
U105 t 51-B0345A5 INTEGRATED GIRCLIT  MCI12513L SCREENED
e 1 51-B036BAG0 INTEGRATED GIRGUHT  MC10131L SCREENED

u 107 s 51-B0345A01 INTEGBATED CIRCUST  CAMA40E SCREENED

U 108 “ 51-80368A40 INTEGRATED CIRGLHT  MC14056BCP SCREENED
U 109 1 51-80345401 INTEGRATED CIAGUIT  CAJ140E SCREENED

u 10 1 51-80368A58 INTEGRATED GIRCUIT  MC12014L SCREENED

U 111 1 51-80368AT4 INTEGRATED CIICUIT  SNT4LS19tN SCREENED
u 12 9 51.80368A58 INTEGRATED CIRCUIT  MC14042B SCREENED
U113 1 51-B0IBBASY INTEGRATED CIRCUIT  MC12014L SCREENED
U114 1 51-BO3GEALE INTEGRATED CIRCUIT  SNT4LS21NS SCREENED
115 1 51-80358A40 INTEGHATED CIRCUIT  MG14D66BCP SCREENED
U116 1 51-80245A01 INTEGRATED CIRCUHT  CA3140E SCREENED

u 117 1 5180345402 INTEGRATED CIGIIT  CA3160E SCREENED
U118 1 $1-80345A02 INTEGRATED CIBGUIT  CABIS0E SCREENED
Ut 1 51-80368A27 INTEGRATED GIBCINT  MC4044P SCREEMNED

U 120 1 ST-B0368AT4 INTEGRATED GIRCUIT  SNT4LS$1B1N SCREENED
U 21 1 51-80368A74 INTEGRATED CIHCUIT  SN741L.8191N SCREENED
|22 1 51-B0368AT4 INTEGRATED CIRCUIT  SNY4LS181N SCREENED
123 1 51-B03GAASE INTEGRATED CIRCUIT  MC140428 SCREENED

1 124 1 51-80368A74 CINTEGRATED CIRCUK  SNT4LSIZTNSCREENED
U125 1 51-80368A74 INTEGRATED CIACUIT  SNZ4LS191NSCREENED
(TRF] 1 $1-B0368A74 INTEGRATED CIAGUWT  SNTSLS191MSCREENED
U ter 1 51-B0368AT4 INTEQRATED CIRGUIT  SNZALSISIH SCREENED
U 128 ¥ £1-80268A53 INTEGRATED GIRGUIT  MC14560BCP SCREENED
U1 ¥ £1-80288A23 INTEGRATED CIRCLHT  SN741L573NS SCREENED
U130 1 £1-80268411 INTEGRATED CIRCUIT  SN7T4LS04 SCREENED

U tat 1 51-30368A23 INTEGRATED GIRCUIT  SN74LSTINS SCREENED
y taz 1 51-80368AZ1 INTEGRATED CIRCUIT  SN74LS390NS SCREENED
U 133 1 51-80368A2) INTEGRATED CIRCUIT  SN74LS320NS SCREENED
U 134 1 51-80368A50 INTEGRATED CIRCUIT  MC14518BCP SCREENED
1 135 1 51-B0368A1 INTEGRATED CICUIT  SN74LS04SCREENED
U136 1 51-80368A48 INTEGRATED CIICUEY  MG14514BCP SCREENED
U 1ar 1 51-80368A58 INTEGRATED GIRGLIT  MG14042B SCRAEENED
U138 t 51-8036BA50 INTEGRATED GIRCUIT  MC140428 SCREENED
PREY: 1 51-B0368ASE INTEGRATED CIBCUIT  ME1a04258 SCREENED

U 140 1 1.80088A56 INTEGRATED CIRCUIT  MC140428 SCREENED
U141 1 §1-80368A58 INTEGRATED CIRCLHT  MG140428 SCREENED
U142 : £1-B036BASE INTEGRATED GIRCUIT  MC14D428 SCAEENED

U 143 1 51-60368A58 INTEGRATED CIHCUIT  MC140428 SCREENED

U 144 1 51-BB36BALH INTEGRATED CIRCLIT  MIC140428 SCREENED

U 145 1 51-80368A58 INTEGRATED CIICUIT  MG140428 SCREENED
U146 1 51-80368A56 INTEGRATED CHICUIT  MG14001 SCREENED
YR 3 55-80345A25 INTEGRATED CIRCUIT  MC7aM24GT SCAEENED
VR10Z 1 48-83192A50 DIODE, ZENER 5.6V-5-4

VRI03 1 48-83103459 DIGDE, ZENER 5.6V-5- 4

VR4 1 43-B2256C50 DIODE.ZENER 3.0-5-4

Figure 11-5. Digital Synthesizer A5A1 (RTC-40098)

Parts Location Diagram
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Figure 11-4.  Digital Synthesizer ABA1

Schematic Diagram (Sheet 2 of 2)
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Figure 11-6. RF Synthesizer ASA2
Schematic Diagram {Shest 2 of 3)
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Part Value

25 RECIEVER

EX 4-40X.342
24 WHT

BLACK

4-43X 312
HO4
MOL A1
WHITE
4-40X.250
WHITE
WHITE

iX 4-40%.250

24
125 WHT

S000PF80-20-504
S000PFBO-20-500
BUD0PFB0-20-500
SGGOPFBO-20-500
SQ00PFB0-20-500
S0GOPF80-20-500
S0GOPFa0-20-500
S0D0OPFBG-20-500
SCRDPFER-20-500
SOO0PFEG-20-500
S00CPFM)-20-500
SG00FFE0-20-500
S00QPF80-20-500
SO00PFA0-20-500
SOBDPFB0-20-500
SO00PF80-20-500
SE00PFE0-20-500
1250-G03
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Figure 11-3A. RF Synthesizer A5 (RTC-1001B)
Parts Location Diagram




; Find Qty. Part No. Nomenciature Part Value
! No. Req.
ATC-10018 SYNTHESIZER
031 1 27-B0335A34 CHASSIS, SYNTHESIZER
o2 1 15-POO4BSNOOT COVERDIGITAL SYNTHES AECIEVER
053 4 SCB4500802 EYELET
o 004 4 42084284801 RETAINER
005 28 03-POTEE1VO2S SCREW,MACH,SEMS FH £X 4-40X312
006 AR WIRE 24 WHT
oo AR SMEIWAMAPI SOLDER
,,,,,, ooa AR 11-14167A04 NK BLACK
010 1 15-85035A26 COVER.RF SYNTHESIZER
on % 26-PO0211NG01 SHIELD
02 1 64-PODZ3ONGOS PLATE. CONNECTOR
013 4 MSI5208-214 SCREW,PH 4-40X.012
if - o4 38 MS35338-40 WASHER,LOCK NG.4
015 19 BY24-85-0440 SPACEAMAF 4-40 FEOD.A-1/4
; 06 AR 30-84421F13 CABLERF WHITE
o1y 19 MS15206-213 SCREW.PH 4-40, 260
H o AR 33-15068A34 CABLERF WHHTE
o138 AR 30-15068A29 CABLE.RF.SGLE SHLD WHITE
: a2 7 €3-PE7361v023 SCHEW,MACH SEMS PH EX 4-40X.250
021 1 28-14070A0 TEAMINAL
, 022 AR WIRE 24
| 023 AR MZI053/5-104-9  INSULATION SLEEVING 125 WHT
i A 00t 1 ATC-40698 DIGITAL SYNTHESIZER
A 002 1 ATC-40108 RF SYNTHESIZER ASSY
¢ 001 1 21CH2543M02 CAPACITOR SO00PFB0-20-500
{ h C 00z 1 21CB2543HD3 CAPACITOR S000PFB0.20-500
[ C 003 1 21682543403 CAPACITOR 5000RF80-20-500
- C 004 1 21C82543H00 CAPACITOR 5C0DPFR0-20-500
C 005 t 210825438483 CAPAGITOR 5000PFRD-20-500
H C 006 t 21C82543H03 CAPACITOH 5000PFE0-20-500
Coo? 1 21C82543H03 CAPAGCITOR 5000PF80-20-500
i C 008 1 1CHI54IH03 CAPACITOR 5000PFED-20-500
G a0 1 21G82543H03 CAPACITOR 5080PF80-20-500
< 010 1 21C82543H03 CAPACITOR 5000PFA0-20-500
% con 1 21C82543H03 CAPACITOR S000FFE0-20-500
§ G o 1 21062543H03 CAPAGITOR SO00PFB0-20-500
(1) 2] 1 21C02543H03 CAPACITOR S000PFRG-20-500
Cot5 1 21CHI543H03 CAPACITOR S0O0PFBE-20-500
c o 1 21CH2543HD3 CAPACITOR 5000PFBS-20-500
corr 1 21CB2543H03 CAPACITOR 500GPFE0-26-500
! cos 1 2108254303 CAPACITOR SCOGPFE0-20-500
FLOD! 3 91-80348AT1 EILTER.AF 1250-603
FLOO2 H 91-B0346AT FILTER.AF 1260.603
J 00t ¥ 9-80331A80 CONNECTOR.RF
: J o0z t 9-80331A7 CONNECTORAF
£ 001 1 24-BO3GIAZT COH, 150UH

Figure 11-3A. RF Synthesizer A5 (RTC-1001B)

Parts Location Diagram
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Find Qty. Part No. Nomenglature Part Vaiue
MNo. Req.

G 240 1 20083441815 CAPACITOR 1.0UF-20-35
<24 1 23082428859 CAPACITOR .01UF-2080-200
<242 1 210284434804 CAPACITOR 10GPF-53-500

C 243 1 21.80370A24 CAPACITOR 2200PF-20-100
C 244 1 210284494801 CAPACITOR S1PF-5-500

© 245 1 21-80370A14 CAPACITOR 2EPE-5.100

C 248 i 21084484801 CAPACITOR §1PF-5.500
247 1 21082428859 CAPAGITOR D1UF-208G-200
G 48 3 21-BOATOAIE CAPACITOR 2IPF-5-300

C 249 ¥ 21-80370A 14 CAPAGITOR 2IPF-5-100

C 250 H 21-B0370A14 CAPACITOR 22PF-5-106

C 251 Ty 21-BOI70AZ4 CAPAGITOR 2200FF-20-100
(252 H 21-BO370A2 CAPACITOR 15PF-5-100

¢ o8y 1 2L-B0370A12 CAPACITOR 158F-5-100

C 254 1 21-80370A %4 CAPAGITOR 2200PF- 30100
C 255 t 21-80070A24 CAPACITOR 2200PE.20-100
C 256 1 23DB4665F01 CAPACITOR T0UF-25Y

C 257 Tt 2180370407 CAPACITOR 100PF-10-100NPQ
C 258 Tt 21DB4454B24 CAPACITOR 39PF-5-500

C 258 1 21084484824 CARACITOR 39RF-5-500

C 260 t 2102426858 CAPACITOR DILF-2085-200
C 264 t 21082426853 CAPACITOR DUF 2080260
C 262 1 21-B0370A22 CAPAGITOR 10008 F-20-100
C 283 1 21-80370A22 CAPACITOR 1000PF-20-100
C 284 1 2180370421 CAPACITOR 100PF-20-106
C 285 1 2108449804 GAPACITOR 100PF-5-500
<268 1 21042428859 CAPACITOR D1UF-2080-200
¢ 267 1 21084494834 CAPACITOR §8PF-5-500

C 268 1 21084494838 CAPACITOR 15PF-5.500

C 269 1 21082428859 CAPACITOR D1LF-2080-250
c27 1 21082428859 CAPACITOR 81UF-2080-260
can 1 21-50369A93 CAPACITOR 100PF-5-500
ca2re i 21082420853 CAPACITOR G1LIF-2080-260
C 213 ‘1 21D82428850 CAPACITOR G1UF-2080-200
c27¢ ‘1 210865922 CAPACITOR 390PF-10-500
c27s 1 1-803T0AT CAPACITOR 3.9FF-.25-100
C 276 A 21-B0370ALY CAPACITCR 3.9PF- 25100
cart I 21-80370A 11 CAPACITOR 12PF-5-160
Cea 1 21-80370A20 CAPACITOR 5.6PF- 25100
c i -1 21-88370A20 CAPACITOR 5.6PF- 25100
G 280 1 21-BOIV0AI13 CAPACITOR 1BPF-5.100

C 281 1 23082397004 CAPACITOR 15UF-20-15
G282 1 21-80388A59 CAPACITOR O1UE 15160
¢ o83 t 23I084665F02 CAPAGITOR 15UF-25Y

C 284 H 23DBIEE5F02 CARACITOR 15UF.25Y

C 285 t 23-BOZBOARY CAPAGITCR 6.8UF-10-35

G 286 H 23-BO3EIABE CAPACITOR 100UF-25V
Coat H 23DRI441818 CAPACITOR 4 7UF20-20

C 288 1 21082428859 CAPACITOR D1UF-2080-200
C 289 1 23DB46E5F01 CAPACITOR WUF-25Y

C 280 1 21-BO37DAB3 CAPACITOA 6800PF-16-100
CzH ¥ MMJ-035-15BR-20  GAPACITGOR 15LF-20-35

C 202 t 21-B0370A21 CAPACITOR 1GOPF-20-300
C 233 1 21-80370A04 CAPACITOR OZ2UF-10-100
C 294 .1 21-B0289A865 CAPACITOR 10PF-5-500

C 295 1 21082428810 CAPACITOR FI0PF-10-100
C 296 . ¥ 24-80370A53 CAPACITOR 1.5PF-.5FF-100
C oo i 21-80369A87 CAPACITOR 15PF-5-500

C 298 ¥ 21084494874 CAPACITOR 6PF- 5PF-500
C 290 ot 21084454874 CAPACITOR GHF. SPF-500
¢ 300 ot 21084482874 CAPAGITOR BRF-.5PF-500
€ 20t b 21082187814 CAPACITOR 1000PF-10-180
¢ 302 t 21082187814 CAPACITOR 1000RF-10-160
€303 1 21002187814 CAPACITOR 1000FF-10-360

Find Qty. Part No, Nomenclature Part Value
No. Req.

o4 1 21082187814 CAPACITOR tODOPF-10-100
C 305 1 23084665702 CAPACITOR 15UF25Y

C 206 1 23DB4665FO CAPACITOR 15UF-25y

Cag7 1 21082372G10 CAPACITOR O5UF-20-25

C 308 1 21C82372C10 CAPACITOR OSUF-20-25

G 308 1 21084454845 CAPACITOR S6PF-5-500
c3g 1 210844948138 CAPACITOR 15PF-5-500
G 1 1IDE2187814 CAPACITOR 1000PF-10-100

o3 -4 1 23082357050 CAPACITOR 22UF-20-35
c3 H 23DBA6ESFD1 CAPACITOR 10UF-25V

C 314 1 MMJ-G35-106R-20 CAPACITOR 10UF-20-35

C 315 1 MIAL035-106R-20 CAPACITOR 10UF-20-35

C 318 1 MAII-035-106R-20  CAPACITOR 1BUF-20-35
c37 1 21082428859 CAPACITGR D3UF-2080-200
C 318 1 23083541815 CAPACITOR 1.0UF-20-35
C319 1 21082420859 CAPACITOR DTUF-2080-200
¢ 320 1 MMI-025.156R-20 CAPACITOR SELIF-20:35

G 21 1 21082187814 CAPACITOR $00ORF-10-100
G 22 1 21082428859 CAPACITOR O1UF-2080-200
G 323 1 21082428859 CAPACITOR O1UF-2080.200
¢ 324 1 21-B0369A88 CAPACITOR 22PF-5-500

C 325 1 21D82167808 CAPACITOR 220PF-10-500

C a2 1 21082167808 CAPACITOR 220PF-10-500

G a2 1 21082167814 CAPACITOR 1OGUPF10-100
Ca28 1 2114032687 CAPACITOR 2PF. SPR.500

c 28 1 21082428859 CAPACITOR 01L5F-2080-200
C a3 1 21084484874 CAPACITOR &PF-5.500

C a3 1 21082428859 CAPACITOR O1LF-2080-200
¢ 1 DB425B5Y CAFACITOR D1UF-2080-200
C 3 1 21052428859 CAPACITOR O1UF-2080-200
C 334 1 21062428659 CAPACITOR 51U#-2080-200
338 1 21084484837 CAPACITOR $1PF-5.-500
G338 H 21054494B74 CAPACITOR §PF-.5PF-500

C 337 H 21082428859 capaciion G1UF-2080-200
C33s 1 21052426858 CAPACITOR BF-2080-200
C 33 1 23084685F 01 CAPACITOR TOUF.28Y

C 40 1 21-B0370A21 CAPACITOR 1008F-20-100

G 341 1 21082426810 CAPACITOR JI00PF-10-100
C a2 1 23DB4BEEFY GAPAGITOR 10UF-25V

€343 1 23082428810 CAPACITOR 3300PF-10-105
C 244 1 23DB4665F01 CAPACITOR 10UF-25v

¢ 345 1 23084566F01 CAPACITOR 10UF-25V

C 346 1 21-80370A23 CAPACITOR 220PF-20-100

C 347 1 21-80370A23 CAPACITOR 220FF-20-100

C 348 1 21-80370A24 CAPACITOR 2200PF.20.160
C 240 1 230827004 CAPACITOR 15UF-20-15

c 350 1 23083441B15 CAPACITOR 1.04F-28-35

G 351 1 21C82543H03 CAPACITOR 5000PFR0-20-500
G 3se 1 21C82543H03 CAPACITOR 5000PFB0-20-500
¢ 353 1 21082543103 CAPACITOR 5080PF§0-20-500
C 354 H 21C82543H03 CAPACITOR S000PFE0-30-500
C 356 H 21Ca2543H03 CAPACITOR S0COFFRO0-20-500
G 357 t 21CB2543H03 CAPACITOR SOOOPFE0-20-500
358 1 21CB2543H02 CAPACITOR 5000DPFAD-20-500
Cas3 1 21C82543H02 CAPACITOR SOOORFB0-20-500
C 360 1 21CERB43HO3 CAPACITOR SOO0PFBD-20-500
361 1 21CB2543H03 CAPACITOR 500DPFBD-20-500
C 362 1 21CR2543H03 CAPACITOR S000PERM20-500
C 353 1 21CB2543H03 CAPACITOR S000PFEO-20-500
C 384 1 2TCH2543H0I CAPACITOR SU00RRE0-20-500
C 385 1 21CH2543H03 CAPACITOR S000PFE0-20-500
G366 1 21CB2543MD3 CAPACITOR S0ROPFE0-20-500
C 387 1 23CB2543HD3 CAPACITOR SG00PFES-20-500
C 368 1 21CB2543H03 CAPACITOR SOMIPFB0-20-500

Find Qty. Part No. Nomenciature Part Value
No. Req.

€ 369 1 21682543003 CAPACITOR 50008F80-20-500
¢ 370 1 21-B03T0ACT CAPACITOR 106PF-10-100 NP
G a7 1 23083441815 CAPACITOR 1.0UF-20-35

C 372 1 21D82187B14 CAPACITOR 1000PE-15-100
ca73 1 21082187814 CAPACITOR 1600PE-18-100
C 374 1 21-80370A%22 CAPACITOR 1600PF-20-180
Cas 1 21-80370A22 CAPAGITOR 1000PF-20-100
Care 1 23063441818 CAPACITOR 4 PUF320
carn 1 23083441818 CAPACITOR 4.7UF20-20

C 378 1 20083441815 GAPACITOR 1.0LF20-25
foguri] 1 21-80370A22 CAPACITOR 10G0PF-20-100
C 360 1 21-BOITOAGT CAPACITOR 100PF-1D-100 NPO
Can 3 21-80370A22 CAPACITOR 1000PE-20-100
C 392 1 21-80370A089 CARACITOH 1.5PF- 5PF-100
a3 ¥ 23082397018 CAPACITOR JBUF-20-10

G 384 t 21-80370A10 CARACITOR 10PF-5-100

G 385 1 21-80370A22 CAFACITOR 1600PF-20-100
€386 1 21-80370A22 CAPACITCR TOO0OPF.20-100
¢ as7 1 21-80370A19 CAPACITOR 47PF. SPF100
© 388 501 21-80370A09 GAPACITOR 1.5PF-5PF.100
C 389 1 21-B0370A25 CAPACITCR LHOPF550 NPO
¢ 380 1 21-80370A23 CAPACITOR 220PF-20-150
cam 1 0370423 CAPACITOR 220PF-20-190
G 392 1 21-80370A23 CAPACITOR 220PF-20-160
G293 1 21-80370A23 CAPACITOR 220PF-20-100
€ 294 1 21084494838 CAPACITOR 15PF-5-500

C 388 H 21D84494828 CAPACITOR 15PF-5-500

G 386 ¥ 21-B0370A22 CAPACITOR 1G00PF-20-100
G ag? t 21-80363A83 CAPACITOR 2PE- 5PF-500
<398 801 21-80348A98 CAPACITOR 10PF-10-200
€298 s 21.80365A85 CAPACITOR 5PE-.5PF-500
Cam 1 21-80370A23 CAPACITOR 220PF-20-100
G 400 1 21-80370A23 CAPACITOR 220PF-20-100
C 4ot 1 21-80363A84 CAPACITCR SPF-.5PF-560
CR201 1 48-80345A74 VARACTOR

¢Az02 1 48-B44B3KO2 DIODE

CR203 1 48-B4463KE2 DOBE

CR204 1 45.-B4463K02 DIODE

G205 1 48-B4463K02 DIODE
Chz06 t 48-B0345A52 DIODE

Chzo7 i 48-80345A82 DIGDE

CRI08 1 48-80345A62 DIODE

CH209 1 48-80345A62 DI0DE

CR210 1 48-80345482 DIODE

CR211 1 488034562 DIODE

CR212 1 48-B034EAE2 BIODE

CR214 i 48-BA463IKE2 DIODE

CR215 1 48-80345A76 YARACTOR

cr2ie 1 48-B0345A76 VARACTOR

CR217 1 48-80345A77 DIODE

CR218 1 AYBOIBATT DIODE

CR219 1 48.84463K02 DIODE

CR220 1 48-84463K02 BIODE

CR221 1 4808461801 BIODE

CR222 1 48DX84618A01 DIODE

CR223 1 48-BOIMSAE2 BIQDE

CR224 1 AL-BUIABAE2 BIODE

CH225 1 48-80345A62 oiobE

CR226 1 48-80345A62 DIODE
CRza7 1 4B-B4463KO2 DIODE

CRz2s 1 46-00369A0 VARACTOR

CR23p t 48-80269A04 VARACTOR

CR233 t 48-54463K02 DIODE

CR235 ¥ 48-80369A01 VARACTGR

CR238 ! 4B-80369A01 VARAGTOR

T

ey




Find Qty. Part No. Nomencilalure Part Value
No. Req.

ATC-40108 AF SYNTHESIZER
001 1 54-80035A21 PWH, AF SYNTHESIZER
a2 AR SNEIWRMAPI SOLDER
o0 AR 11-14167A01 INK BLACK
004 1 26-POOZ10NDDY SHIELD
005 1 28-POO210NC0O2 SHIELD
006 1 26-POOZ1ONCD3  SHIELD
007 1 26-POOZ10NDG4  SHIELD
008 1 26-POOZIONODS  SHIELD
009 1 26-POOZ10NDDE  SHIELD
o1 AR 1-BO305AG1 CABLE SEMI-RIGID
012 1 26-POOZ1ONDDT  SHIELD.CAN
013 1 26-H00240NDO1 SHIELD,CAN
014 1 26-P00210NDOB SHIELD,CAN
015 AR SNBIWRP3 SOLDER
016 AR M23053/5-303-8  INSULATION SLEEVING 093 WHT
1334 AR M2I053/5:205-C  INSULATION SLEEVING 187 CLP
018 AR INSULATION SLEEVING 22 WHY
019 AR INSULATION TAPE HN YELLOW
020 AR WIRE 24
on AR RTV3145 ADHESIVE
022 AR WIRE TEFLON 22 SOLID WHT
023 AR INSULATING SLEEVING 14 WHT
024 AR SNEIWRMAPI SOLDER
o2 1 21082187814 CAPACITOR 1000PF-10-100
o2 1 1082187814 CAPACITOR HOOOPF-10-100
© 203 1 21082428559 CAPACITOR [01LF-2080-200
<204 1 21D82478B59 CAPAGITOR D1JP-2080-200
C 205 1 21082428859 CAPACITOR P1LIF-2080-200
C 208 1 21082428659 CAPACITOR D1YF-2080-200
C 207 1 21DB2428B59 CAPACITOR O1YF-2080-200
€ 208 1 21082428859 CAPACITCR L1UF-2080-200
C 208 1 21DA21a7E08 CAPACITOR 220PF-10-500
c 210 1 21082187808 CAPAGITOR 220PF-10-500
con 1 21084404804 CAPACITOR 100PF-5-500
e ¥3}3 1 21084494804 CAPACITOR 100PF.5.500
s213 1 29082428850 CABACITOR D1UF-2080-200
c24 1 23D84685F01 CAPACITCR $OUF-25V
C 215 1 24-80370A21 CAPACITOR 10DPF-20-100
C 218 1 23-80370A14 CAPACITCR 22PF-5-100
c 2 1 21D82187R14 CAPACITOR $000PF-10-100
G i 1 29-80370A14 APACITOR 2IPF-5-100
C 218 1 21-80370A24 CAPACITOR 2200PF-20-100
G220 1 21-80370A07 GAPAGITOR 100PE-10-100 NPO
ca2t 1 29-B03T0ANS CAPACTTOR 22PF-5-100
foF-203 1 25-80310A22 CAPACITOR 1000PF-20-100
223 1 23-80370A21 CAPACITOR 100PF-20-100
C 224 1 21-BOITOAZR CAPACITOR 1000PF-20-100
C 225 1 | 2180370422 CAPACITOR 1000PF-20-100
G 226 1 21-50370A21 CAPACITOR 100PF-20-100
C o1 t 21-80370A21 CAPACITOR 100PF-20-180
G228 1 21-80370A21 CARACITOR T00PF-20-150
C 220 i 21-80370A14 CAPACITOR 2EPF5.100
230 1 21-80370A24 CAPACITOR 2200PF-20-100
camn 1 21DB2IBYE 4 CAPACFTOR 1000PF-10-300
c232 1 21-BO370A14 CAPACITOR 22PF-5-100
¢ 233 1 21-BO370A12 CAPACITOR 15PF-5.100
c 1 21-88370A12 APACITOR 15PF-5-100
© 23 1 23084865701 CAPACITOR 10UF-25V
© 236 1 21-803TOA10 CAPACITOR 10PF-5-180
(o321 1 21-80370A14 CAPACITOR 22PF-5-180
€238 1 21-80370A14 CAPAGITOR F2PF-5.100
c23g 1 21-80370A10 CAPACITOR t0PF-5-100

Figure 11-7. RF Synthesizer ASA2 (RTC-40108)

Parts Location Diagram

Find Qty. Part No. Momenclature Part Vatue
Mo, Req.

C 240 1 21083441815 CAPACITOR 1.0UF-20-35

¢ 241 1 21082428859 CAPAGITOR O1UF-2080-200
G242 1 21084494804 CAPACITOR 100PF-5-500
G243 1 21-80370A24 CAPACTTOR 2200PF-20-10¢
¢ 2a4 1 21DB4484801 CAPACITOR B1PF.5.500

C 245 1 21-80370A 34 CAPACITOR 2IPF5-160

C 248 1 DB4495801 CAPACITOR SEPF.5.500

C 247 3 21082426859 CAPACITOR H1UE-2080-200
C 248 H 21-80370A16 CAPACITOR 27PF-5-300
C#ag ¥ 21-8Q370A14¢ CAPACITOR 2APF-5-100

¢ 250 t 21.80370A14 CAPACITOR 22PF-5-100

C 25% 1 21-B0IT0AZA CAPACITOR 2200PF.20-100
G252 ¥ 23-80370A12 CAPACITOR 15PF-5-100

C 252 1 23-80370A12 CAPACITOR 15PF-5-10¢

© 254 1 21-80370A24 CAPACITOR 2200PF-20-100
256 1 21-B037BAZ4 CAPACITOR 2300PF-20-100
C 256 1 23DB4E65FA1 CAPACITOR 10UF-25V

£ 257 1 24-80370A07 CAPACITOR 100PF-1D-100 NPD
cass 1 21DE4494824 CAPACITOR J9PF5-500
€259 1 21084494824 CAPACITOR 39PF-5-500

€ 269 1 2:D82428R59 CAPACITOR OTUF-2080-200
C 261 1 21DA2428R50 CAPACITOR DIIF.2080-200
<262 1 21-30370A22 CAPACITCOR $000PF-20-100
C 263 1 21-80370A22 CAPACITOR $000PF-20-100
C 264 1 21.80370A21 CAPACITOR 100PF-20-100
G285 1 21084454804 CAPACITOR $08PF-5-500

C 266 1 21082428858 CAPACITCR DHUF-2080-200
G267 1 21084484834 CAPACITOR 68PF-5-500

C 268 1 21084484838 CAPACITOR THEPF5.500

C 269 1 21082428853 CAPACITOR OFUF-2080-200
c270 ‘1 21082428853 CAPACITOR DIUF-2080-200
can 1 21-80369A93 CAPACITOR 106RF-5-500
czr2 1 21082420853 CAPACITOR DTUF-2080-200
c 213 1 21082428859 CAPACITOR DIUF-2080-200
C 274 E 210865922 CAPACITOR 350PF-10-500
C 275 H 21-80370A1T CAPACHOR 3.5PF-25-100
¢ 276 3 2180370417 CAPACITOR 3.9FF-.25-100
c 277 1 21-80370A11 CAPACITOR +2PF-5-180

c 218 1 21-80370A20 CAPACITOR 5.6PF- 25100
care 1 21-80370A20 CAPACITOR §.6PF-.25-100
¢ 280 1 21-80370A13 CAPACITOR THPF-5-160

G 2a1 t 23082397004 CAPACITOR BUE20-1%

C 282 § 21-80368A59 CAPACITOR AUF-10-100
G 233 t 23D84665F02 CAPACITOR 15UF-25v
284 t 23DB4665F02 CAPACITOR 15LIF.25¢

C 285 1 23-80160A64 CAPAGITOR 6.8UF-10-35

G 286 ¥ 23-80359A66 CAPACITOR 1D0UF-25V
Cz287 t 23083441838 CAPACITOR A FUF-20-20

C 288 ¥ 21082428859 CAPACITOR B1U#-2080-200
C 28% 1 23084665F0 CAPACITOR 10UF-25¢

© 280 1 21-80370AG3 CAPAGITOR SE00PE-10-100
<20 1 MMJ-035-356R-20  CAPACITOR 15UF-25-35
<292 1 21-80370AN CAPACITOR 100PF-20-100
Gem 1 21-80370A04 CAPACITOR B22UF-$100
© 294 1 21-80168A86 CAPACITOR 10PF-5-500

c 295 1 2108248810 CAPACITOR 3I00PF 104108
G298 1 21-80370A09 CAPACITOR 1.5PF- 5PF-100
<297 1 24-BOI6IALY CAPACITOR 15PF-5-55)

c 29 1 21DE44VIBTS CAPACITOR BPF-5PF-500
c 209 1 21D84494B74 CAPACITOR 6PF- SPF-500
[aRc i) 1 21DB4494874 CAPACITOR 6PF-.5PF-500
<3 1 iDagTB14 CAPACITOR 1000PF-10-10G
302 1 21D8187E14 CAPACITOR 1000PF.10-100
€363 1 21Da2Erig CAPRACITOR 1G00PF-10-100

Find Qty, Parl No. Nomenclature Part Value
No. Heq.

G XM 1 21082487814 CAPACITOR HOOPF-10-100
C 305 1 23DBEEESFO2 CARAGITOR 15UF-25V

C 368 1 23D84665FD2 CAPAGITOR 1SUE-25V

C 307 1 21¢82372C10 CAPACITOR 05UF-20.25

C 308 1 21082372010 CAPACITOR D5LF-20-25

c 09 1 21084494845 CAPACITOR 56PF-5-500

c 310 1 21DA4434R38 CAPACITOR 15PF-5-500
cin 1 21082187814 CAPACITOR 1000PF-10-100
Gz 1 23082397050 CAPACITOA 22UF-20-35
313 1 23DB4BBSFO! CAPACITOR 10UF-25Y

C 14 1 MMJ-035.138R-20 CAPACITOR 10UF-20-35
315 1 M4J-035-106R-20  GAPACITOR 10UF-20-35
¢316 1 MMJ-035-106R-20  CAPACITOR 10UF-20-35
can 1 21082428859 CAPACITOR Q1UF-2080-200
¢ 318 1 23083241815 CAPACITOR 1.6UF-20-35
ca1g 1 21082428859 CAPACITOR D1UF-2080-200
c 320 1 MMJ.035-156R-20  CAPACITOR 15L6F-20-35
Can 1 21DaarBs CAPACZITOR 10C0FF-10- 160
C 322 1 21082428859 CAPACITOR QILF-2080-200
Can 1 21082420853 CAPACITOR QI1LF-2080-200
Caga 1 21-B0369A88 CAPACITOR 22PF-5.500

C 325 1 21082187863 CAPACITOR 220PF-10-500
caze 1 21082187608 CAPACITOR 220PF-10-500

¢ 327 1 21082187814 CAPACITOR 1G00PF-10-100
C 328 1 2135032697 CAPACITOR 2PF. 5PE-500

c a2 1 21082429859 CAPACITOR 01LF-2080-200
C 330 1 21064494874 CAPACITOR BPF-5-500

coan 1 21D62428859 CAPACITOR 01UF-2080-200
Cas2 1 21082428859 CAPACITOR HIGF-2080-200
C 333 i 21062426859 SAPACITOR OTUF-2080-200
C 334 1 21082428859 CAPACITOR DYLF-2080-200
C a5 1 21D84494B37 CAPAGITOR 11PF-5-500

¢ 336 1 21084404874 CAPACITGR BPF- 5PF-500
caar 1 21082428850 capaciton DHLF-2080-200
¢33 1 2TDE2426B59 CAPAGITOR OIUF-2080-200
¢ a3 1 23DB4665FG CAPACITOR TOUF-25V

€240 1 21-80370A21 CAPACITOR 100PF-20-100

£ 341 1 21082428810 CAPACITOR 3300PF-10-100
Caaz 1 23084665704 CAPACITOR 10UE-25Y

C 343 1 21062428810 CAPACITOR 3300PF-10-100
€ 344 3 230B4665F01 CAPACITOR 10UF-25V

345 t 2308466850 CAPACITOR 10UF-25¢

€346 t 21-BUIT0AZI CAPACITOR 220PF-20-100
€a47 1 21-B0370AZ3 CAPACITOR 220PF-20-100

€ 348 t 21-BOITOAZ4 CAPACITOR 2200PF-20-100
Ca4s 1 23082387004 CAPACITOR 15UF-20-15

G 350 t 23083441815 CAPACITOR 1.0UF-20-35

¢ 351 t 21C82543H03 CAPACITOR 5000PF80-20-500
C 352 t 21C82543H03 CAPAGITOR 5000PFE0-20-500
353 t 21CB2543H03 CAPACITOR SC0BPFE0-20-500
C 354 1 2ICBESA3HII CAPACITOR 5000PEG0-20-500
C 285 1 21C82543H03 CAPACITCR 5000PFE0-20-500
Gas7 1 21CB2543HD3 CAPACITCR 5008PF80-20-500
C 358 1 21082543103 CAPACITCR S000PFH0-20-500
C 358 1 210B2543H03 CAFACITCR 8GO0 F80-20-500
C 360 1 21CB2543H03 CAPACITOR 5000PF80-20-500
¢ 381 1 21082543H03 CAPAGITGR SO00PFE0-20-500
C 382 1 21CR2530HG3 CAPACITOR SG00PFBO-20-500
C 383 1 21CE2543H03 CAPACITOR 5000PFB0-20-500
C 364 1 21C82543H03 CAPACITOR 5000PFE0-26-508
¢ 285 1 21C82543H03 GAPACITOR SQ0OPFE0-20-508
C 366 1 21CA2543H03 CAPACITCR 5008PF80-20-500
C 367 1 21CH2543H83 CAPACITOR SD00PFBM-E0-500
© 368 1 21C82543H83 CAPACITOH SOAPFS0-20-500




Find Qty. Part No. Nomenclature Part Value
No. Heq.

CR241 1 48-80345A62 DIODE

CR242 1 48-BO345A82 DIODE

FL2O 1 48-80346400 CHYSTAL FILTER WMHZ-2-POLE
K 201 1 80-80346A02 RELAY

L 20t 1 24-BO36BAIQ coit JUH

L 202 1 24-B0369A13 coi AUH

L 203 1 24-50369A50 COIL, AIR WOLIND ¥T20

L 204 1 24-B0369A18 coit JUH

L 205 1 24-BO36IA10 Co AUH

L 206 1 24-80383A49 COIL,AIf WOUND 520

L 207 1 2480369449 COILAIR WOUND 520

t 208 t 24-80369A48 GOIL.AIR WOUND 520

t 209 1 L24CBI9BIBOT CHOKE RF

L 210 ' 24CB3961801 CHOKE BF

L 2N 1 24-B0369A23 col ASUH-10

L 23 1 24-80369A50 COIL, AIR WOLND 1T 20

Lan 1 24-8D369A50 COIL, AR WOUND 1T 20

L 218 1 24083361001 CHOKE RE

L 218 1 24-80368A19 toiL SUH

L2y7 1 2480380419 coiL HUH

L218 1 24-80265A24 coiL UK

L 219 1 24-B0I6GA4D LOW, AIR WOUND 3T 24

L 220 1 24.80360A4B COIL, AIR WOUND ar 24

L2t 1 24-B0369A51 COILAIR WOUND AT 24

L 222 1 24-80269451 COIL AR WOUND AT 24

L 224 1 24-80369A25 GOl 2RUH

L 235 1 24-80359A26 con A3UH

L2226 1 24-80069A19 coi UM

L 227 1 24-B0389A19 Cotl tur

L 228 i 24-80369A27 coL A7UH

L 229 1 24-BD368A26 coiL 33UH

L 230 t WEE-12000 INDUCTOR 12MH

L 231 1 WEE- 12000 INDUCTOR 12MH

L232 1 24-80069414 GO, ATUHA

L 233 1 24-80359A29 COtL 10U

Lan 1 24-50269A37 colL 100UH

L 235 1 24-B0IEZAIT colL 160UH

L 238 1 24-B0089A25 colL 22UH

Las7 1 F4-15169A01 BEAD, FERRITE

L 238 1 24-B0269A23 coiL $5UH-10

L 239 1 24-80289A153 coi 1UH-12

L 240 1 24C8ITE1BH CHOKE 8F

L 281 1 WEE-12000 INDUCTOR 12044

L 242 1 24-80369A19 colL UM

L243 1 24-B0369AIT colL 108UH

L 244 1 24-80368A18 coit SUH

L 245 1 24-80369A19 COlL HUH

L 246 1 2480060419 CON. I

L 247 1 24-B069A37 con, 100UH

1248 1 24-80369431 con, 22Uk

1250 1 24-80363A52 COoIL

a2 1 48-80345A46 TRANSISTOR

oz 1 4B8-80368A92 TRANSISTOR MPSE519 SCREENED
Q203 1 48-80368A92 TRANSISTOR MPSES19 SCREENED
2204 1 48-84309A61 TRANSISTOR

208 1 48-B4309A61 TRANSISTOR

206 1 48-80345A54 THANSISTOR

Qz07 1 ABACREIBIC TRANSISTOR

Q 208 1 48-B036BA01 TRANSISTOR MPS6520 SCREENED
Q209 1 A8-B0368A91 TRANSISTOR MPSES20 SCREENED
az1e 1 48-BO3GBAGR TRANSISTOR MPSE518 SCREENED
Q2 E 48-B036BAL2 TRANSISTOR MPS6513 SCAEENED
aziz H 48-80345A47 THANSISTOR

Q213 ' ABROOBES870 TAANSISTOR

Q214 1 4BRO0BEIAT0 THANSISTOR

Find Qty. Part No. Momenciature Part Value
Ho. Req.

Q215 t ABRODBGETE TRANSISTOR

Q216 t 48-60369a02 TRANSISTOR MPS6519 SCREENED
a7 1 48-6120A27 TRANSISTOR

amns s 48-B0346A85 TRANSISTOR

Q219 1 48-2083C01 TRANSISTOR

0220 1 4BRO0BEIST0 TRANSISTOR

G 221 1 45-80388A81 TRANSISTOR MPSG6520 SCREENED
G222 1 48-80088A31 TRANSISTOR MPS6520 SCREENED
Q23 1 4B-80345456 TRANSISTOR

Q224 1 48-84309461 TRANSISTOR

Q225 1 48-84300A51 TRANSISTOR

0226 1 48-84309A51 TRANSISTOR

G227 1 48-80345456 TRANSISTOR

oz 1 48-80368492 TRANSISTOR MPSE519 SCREENED
Qe 1 48-84308492 TRANSISTOR

Q230 1 48-86851032 TRANSISTOR

Q23 1 48-B4302A22 TRANSISTOR

C 232 1 4BADOEBIATD TRANSISTOR

Q233 1 48-2089C0¢ TRANSISTOR

A 201 1 65124418 RESISTOR 51-5-1/4
R 202 1 B5124A41 RESISTOR 470-5-114
/203 1 BE124A41 RESISTOR 470-5-144
A 204 ¥ 65124425 RESISTOR 100-5-1/4
R 205 1 85185425 RESISTOR 100-5-4/8
8206 E 65124A41 RESISTOR 470-5-1/4
A 207 1 65124441 RESISTOR $70-51/4
R 208 1 £5124A4) RESISTOR 470-5-1/4
A 209 1 6512441 RESISTOR 470:5-1/4
R 210 ¥ 65124A41 RESISTOR 470-5-1/4
A 211 1 65124447 RESISTOR 470-5.1/4
A2z 1 85185453 RESISTOR 1.5K-5-1/8
A 213 1 8512440 RESISTOR 180-5-1/4
R 214 t £5124A31 RESISTOR 180-5-1/4
A 215 1 65124415 RESISTOR 35-5-1/4
R 218 t 65124441 RESISTOR 470-5-1/4
B 217 t 65124441 RESISTOR 470-5-1/4
A2 t 65124459 RESISTOR 2.7K5.144
A2 t §S124A59 AESISTOR 2IK5-1/4
A 220 1 BS124A79 RESISTOR 18K-5-144
R 22 1 85124459 AESISTOR ZIK-5-144
R 222 1 65124A59 AESISTOR 2IK-5-174
R 223 1 6S124ATS RESISTOR 1G4S
R 224 1 BS124A4% AESISTOR 5174
A 225 1 BS124A78 RESISTOR K574
R 227 1 BS124A43 RESISTOR 560-5-1/4
£ 228 1 65124425 RESISTOR 150-5-1/4
R 229 1 BS124A28 AESISTOR 150-5-1/4
R 230 1 651B3ATY AESISTOR 10K-5-158
ftan 1 £5124A25 RESISTOR 106-5-1/4
R 232 1 65185423 RESISTOR 226-5-1/8
R 223 1 65185A32 RESISTOR 220-5-1/8
R 234 1 65185490 RESISTOR 22-6-1/8

A 235 1 55185485 RESISTOR AIK-E-1/8
R 238 1 £5185A5 RESISTCR BIK-5-1/8
R 237 1 £5185A47 RESISTOR 820-5-1/8
Al 2ag 1 85185440 RESISTOR 1K-5-3/8
H 239 1 55124425 RESISTOR 100-5-1/4
ft 240 1 55185A18 RESISTOR B1a8e1/8

R 241 1 6S185A4¢ RESISTOR 4719-5-1/8
A 242 1 55185440 RESISTOR 560-5-1/8
A 243 1 65185443 RESISTOR 560-5-158
A 244 1 85185453 RESISTOR 1.5K-5 178
FL 245 1 65185A30 RESISTOA 220-5-1/8
R 246 1 65185433 RESISTOR 2205-1/8

Find Qty. Parl No. Nomenelalure Part Value
No, Req.
247 1 £5124A31 AESISTOR 180-5-1/4
K 243 1 55185405 AESISTOR 15.5-4/8
F 249 1 85185A05 RESISTOR 15.5.1/8
F 250 1 65124ADT RESISTOR 100K-51/4
A 25% 1 H3E24A85 AESISTOR 33IK-5-1/4
R 252 1 651B5A67 RESISTOR 2.2K-5-1/8
£ 253 1 63185A49 RESISTOR 1K-5-1/8
R 254 1 B5185A53 HESISTOR 1.8K-5-1/6
R 255 1 §S1BEALS RESISTOR £80-5-1/8
R 258 1 GSTH5A0T RESISTOR 22-5+18
R 257 t §5185A09 RESISTOR 22-5-1/8
A 258 t 65185A21 RESISTOR 65-541/8
R 259 s 85185448 RESISTOR 1K-5-1/8
R 260 1 65185049 RESISTOR tH-5-1/8
R 281 1 65185A49 HESISTOR 155148
252 1 651B5A4% RESISTOR 1K541/8
R 263 1 65165449 RESISTOR 1K-5-1/8
B 264 1 §S165A4D RESISTOR K5 178
R 265 1 §5174A73 RESISTOR 10K-5-1/4
R 266 1 £5124A85 RESISTOR ATK-501/4
R 267 1 BSIB5A5T RESISTOR 2K/
R 268 ¥ 65146465 RESISTOR 47K51/8
R 269 ) 55185459 RESISTOR 2.7K-5-1/8
Az 1 B5185A75 AESISTOR 126-5-1/8
A 27 1 BS1B5AGT RESISTOR 5.6K-5-1/8
A 272 1 85185423 RESISTOR 150-5-1/8
R 273 1 6518547 RESISTOR 8.2K-5-1/8
R274 1 ES185ATS RESISTOR 12K-5-1/8
R215 1 BSIA5ATT RESISTOR 238-5-1/6
R 278 1 65185A29 RESISTOR 150-5-1/8
R 277 1 65124A31 RESISTOR 514
B as ' 65185417 RESISTOR 47-5-1/8
Aare 3 65185405 HESISTOR 15.5-1/8
f 281 1 65185453 AESISTOR 1.5K-5-1/8
A28z 3 65185433 RESISTOR 220-5-1/8
# 283 1 651B5A33 AESISTOR 220-5-4/8
# 284 1 65185405 RESISTOR 15-5-1/8
R 285 1 G5185A05 RESISTOR 15-5-1/8
A 286 1 B3185A27 RESISTOR 120-§-%fﬂ
R 287 1 £5185A2} RESISTOR 66-5-1/8
R 288 1 65185A27 RESISTOR 120-5-1/8
i 289 1 83185A13 RAESISTOR 33-5-1/8
R 280 ¥ BS1B5A07 RESISTOR 18-5-1/8
R 29t 1 B3185A69 RESISTGR £.8¥-5-1/8
R 282 1 65185469 RESISTOR §.BK-5-1/8
A 293 1 651B5A83 RESISTOR 39K-5-1/8
" 294 3 §5185A39 RESISTOR 380-5-1/8
A 295 1 63185A36 RESISTOR J50-5-1/8
1206 1 §S185A36 RESISTOR 900-5-1/8
B 287 1 6S185A0T RESISTOR 5178
R 298 1 63185444 RESISTOR §20-5-1/8
f1 259 1 B5185A44 RESISTOR 820-5-1/8
R 200 1 65145418 RESISTOR 51-5-1/8
A 30 1 BS124A15 HESISTOR 39-6-414
R 302 t BS124A23 RESISTOR 220-5-1/4
303 1 65124423 RESISTOR 220-5-1/4
F 204 7 65124445 RESISTOR £80-5-174
R 305 1 E5124A35 RESISTOR 270-5-1/4
R 307 1 65124A15 AESISTOR 29-5-114
R 308 1 B5124A49 RESISTOR 1K-5-1/4
R 309 1 B5124A59 RESISTOR 27K-5-154
R 316 ] 55124473 RESISTOR $10K-5-3/4
Ran H 85124A73 RESISTOR 10X-5-5/4
"3z 3 £5124A73 RESISTOR 10K-5-1/4

Figure 11-7. RF Synthesizer A5A2 (RTC-4010B)

Parts Location Diagram




Find Qty. Part No. Nomenclature Part Value
No. Regq.

R 313 1 §5124A73 RESISTOR 10K-5-174
#7314 1 BS124A53 RESISTOR 1.5K-5-1/4
A3G 1 B5124A53 RESISTOR 15K-5-174
B 1 65185A57 RESISTOR 2.2K-5-1/8
#7320 ' 85165494 RESISTOR T5K-5-1/8
A3 t 65185497 RESISTOR 00K 5178
R 322 1 65165449 RESISTOR 1K-50378

R 323 1 5585473 AESISTOR 10K-5-1/8
A 324 1 55124435 RESISTOR 300-5-1/4
Razs 1 65125407 RESISTOR 185174
326 1 6512405 RESISTOR 300-56-114
Rt t 65124A43 RESISTOR 560-5-1/4

R 328 1 BS1ASABS AESISTOR 4TK-5-1/8
R 329 1 65185441 RESISTOR 470-5-144

R 330 1 55185475 RESISTOR $2K-5-1/8
A 331 1 65124A41 RESISTOR A70-5+1/4
A 332 1 651B5A36 RESISTOR 300-5-1/8
A333 1 55185A36 RESISTOR 300-5-1/8
R334 1 §585A57 RESISTOR 18-5-1/8

R 335 1 65195A18 RESISTOR 51-5-1/8

A 236 1 65185453 RESISTOR 1LEK-5-1/B
R 337 t 65185405 RESISTOR 155518

R 338 ¥ 6S1B5A05 RESISTOR 15-5-178

R 339 1 §S185A18 AESISTOR 51-6.174

R 340 5 85185431 AESISTOR 180-5-1/8
R 341 1 65185A13 AESISTOR 33-5-1/8

A 342 1 65185A27 RESISTGR 120-5-1/8
A 343 1 §5185A47 RESISTCR 826.5-1/8
R 344 { 65185443 RESISTOR 1K-5-1/8
A345 3 851B5A43 RESISTOR 560-5-1/8
7348 1 §51B5A43 RESISTOR 5BD-5+1/8
R 347" 3 65185441 HESISTOR 470-5-1/8
R 348 1 BS185A21 AESISTOR 6B-5-1/8

R 349 1 65185A61 RESISTOR 3.3K-5-1/8
R 35G 1 65185459 RESISTOR 2.7K-5+1/8
A5t 1 65185435 RESISTOR 2105178
R 352 1 65125A81 RESISTOR 33K5.14
R 353 1 65124A35 RESISTOR 270-5-1/4
A 354 1 18DB3452F 16 RESISTORVARIADLE 20K

R 355 1 65124809 HESISTOR 300K-5-1/4
R 356 1 65124483 AESISTOR 2IK5-174
B 387 1 E5185A05 RESISTOR 15-5-1/8

R 358 1 5-10621055 RESISTOR 4B.AK-1+1/8 NOMINAL
A a5 s01 610621048 RESISTOR 38.3K-3-1/8
g 358 s 5-10621052 RESISTOR 42.2K1-1/8
£ 358 501 6-10621D60 RESISTOR S1IK-1-1/8
7358 503 6-10621064 RESISTOR 58 2K-1+1/8
B389 501 6-106210368 RESISTOR 61.9K-1-18
R 359 1 £-10621006 AESISTOR 28.7K-1-1/8
A 360 1 §-10621038 AESISTOR 28.7K-1-148
R 36t 1 65124483 AESISTOR 27K-5-174
A 382 1 6S124A97 RESISTOR 100K-5-1/4
R 363 1 BS124A73 RESISTOR 10K-5-1/4
] 364 1 B5124A73 RESISTOR HOKA5-174
R 385 1 65124A73 RESISTOR 10K-5-174
R 366 1 65124AT3 RESISTOR 10K-5-1/4
R 367 ¥ 85124A73 RESISTOR 10K-5-174
R 368 1 8S124A56 RESISTOR 2OK-5144
R 369 ' 6-10621060 AESISTOR 51.1-1-1/8
R 30 1 B-10621027 AESISTOR 2150-1-1/8
R 371 1 6-10621E04 RESISTOR 143K-1-1/8
A 32 1 6-10621074 RESISTOR 71.5K-1-1/8
R373 1 610621044 RESISTOR 34.BK-1-1/8
R ar4 3 610621012 RESISTOR 16.2K-1-1/8

Figure 11-7. RF Synthesizer ASA2 {(RTC-4010B)
Parts Location Diagram

Find Qty. Part No, Nomenchature Part Value
No. Regqg.

a5 1 63124A72 RESISTOR IOK-5-124
F 376 3 £S1B5A05 RESISTOR 15-5-4/8
R 377 1 £5124A90 AESISTOR SHK-5-114
R 378 1 65124A35 RESISTCR 91K-5-1/4
R 378 1 65124A81 RESISTOR 23K-5-1/4
R 280 1 6S124A61 RESISTOR 33K-5-1/4
] 381 1 5S124A01 RESISTOR 5BK-5+1/4
/382 ! 65124456 RESISTOR 20K-5-1/4
393 3 55124481 RESISTOR 22K-5-174
A 3p4 1 55124499 RESISTOR 120K-5-1/4
F 308 1 BS124A73 RESISTCGR 19K-5-1/4
A 386 1 53124425 RESISTOR 106-5-1/4
! 387 1 65185A24 RESISTOR 31-5-1/8
A ag9 3 £5124A73 RESISTOR 10654174
A 380 1 BS124A25 AESISTOR 100-5-174
R 391 1 651EaAT? HESISTOR 100K5-1/4
a9z 1 6SIZ4ATY RESISTOR 1BK-51/4
R 293 1 BS124A25 AESISTOR 100-54174
A 394 1 BSI24ATS HESISTOR 12K-5-1/4
A 395 1 BS124A75 RESISTOR 12K-5.174
] 208 1 BS124A01 RESISTOR 10-5-1/4
aam ¥ 65124473 RESISTOR TOK-5-1/4
A 398 t 6S5124A47 RESISTOR 820-5-1/4
389 t 65124A51 RESISTOR ,.2K-5- 14
1 400 t 65124A01 RESISTOR 10-5-1/4

R 40t 1 65124A49 HESISTOR TK-5-174
R 402 1 B5124A49 AESISTOR 1H-5-1/4
A 403 1 6S124A49 RESISTOR 1K-5-1/4
A 404 1 65185449 RESISTOR 1K-5-1/8
R 405 1 £5124A73 AESISTOR HWK-5-174
/406 1 55124449 AESISTOR 1K-5-174
R 407 1 85185A56 RESISTOR 20K-5-1/8
R 408 1 AS124A25 RESISTOR 108-5-144
R 409 ! 85185A40 RESISTCR 1K-5-1/8
£ 410 1 6S185A61 AESISTOR 33K-5-1/8
f a1 1 65185443 RESISTCR 1K-5-1/8
5412 1 65185441 RESISTOR 470-5-1/8
R 413 1 65185445 AESISTOR 680-5-18
A 414 1 BS124A37 RESISTOR 330-5-1/4
/415 1 6S124A37 AESISTOR 330-5.1/4
8 416 1 G51B5AB5 AESISTOR AT7K-5-178
417 1 85124A01 RESISTOR 180-5-174
R 418 t §5185A32 RESISTOA 220-5-1/8
R 41D 3 BS185A27 RESISTGR 1205178
/420 1 H5185A27 AESISTOR $20-5-1/8
R 421 1 65185418 RESISTOR 51-5-1/8

R a2g 1 65185430 RESISTOR 220-5-1/8
7 423 1 65185A53 AESISTOR 1.5K-5-1:8
£ 424 1 65185A51 RESISTOR 1.2K-5-1/8
R 425 1 65185465 RESISTOR 5. 7K-5-1/8
n 426 ¥ 63185467 RESISTOR 5 6K+5-1/6
427 ' 8S185A37 RESISTOR 330-5.4/8
it 428 3 65185437 RESISTOR 330-5-1/8
R 429 E 8S1B5A37 RESISTOR 330-5-1/8 ¢
R 430 t 63185A37 RESISTOR 330-5-1/8
R 43t 3 65105A41 RESISTOR A760-5-148
A 432 1 6S185A21 AESISTOR £8-5-1/8

A 434 1 £5185A31 RESISTOR 180-5-1/8
A 435 1 6S124A56 RESISTOR 20K-5-1/4
R 438 1 65185425 AESISTOR 100-51/8
R437 501 65185423 AESISTOR 82-5.1/8

Find Gty. Part No. Nomenclature Part Value

No. Req.

T 201 1 24-80369A53 TRANSFORMER 2732 0N 38 BEAD

T 202 1 24-8036945) TRANSFORMER 27T320ONIDBEAD

L 201 1 11C80DC INTEGRATED CIRCUIT

L 202 1 51.80345A14 INTEGRATED CIRCUIT  MCI0138L SCREENED
U203 1 51-30321A69 INTEGRATED CIRGUIT  MCI12040L SCREENED
U 204 1 51-80345A91 INTEGRATED CIRCUIT CAZ3140E SCREENED
1) 205 1 51-80323A60 INYEGRATED CIACUT MG 19116F SCREENED
U 206 t §1-80346A85 MIXER

U207 b 51-BOIEBAGH INTEGRATED CIRCUIT LM324N SCREENED

L 208 1 51-80345A32 INTEGRATED GIRCUIT

U 209 t 51-B0346A05 MIXER

U210 1 51-BO345A04 INTEGRATED CIRGUIT  CA32408 SCREENED
U 21t E 51-B0345A30 MICRG CIRCUIT NESSI4AN SCAEENED
U2 H §1-BO3IBASS INTEGRATED CIRCUIT

U1 3 51-80368A38 INTEGRATED CIRCIHT  MOH40S2BCP SCASENED
U214 ! 51-8008BA5S INTEGRATED CIRCIHT  MMT4CS06N SCREENED
U215 1 51-80345A04 INTEGRATED CIRCIHT  CAJZ4DE SCREENED
U 216 1 51-80368A37 INTEGRATED CIRCUIT  MC14051BCP SCREENED
2 1 51-80345A01 INTEGRATED CIRCUIT  CA3140E SCREENED
uz1g 1 51-80345A23 INTEGRATED CIRCUIT  MCIVIICPSCREENED
U218 1 51.80068AT0 INTEGRATED CIRCUIT  MC1495P SCREENED
VR20t 1 48-B3193A%59 DIODE.ZENER 5.6V-5-4

VR202 1 48-82266044 OIODE, ZENER 75Y-5-4

VRZ03 1 48-B2266C44 DIODE, ZENER 7EV5. 4

VRI04 1 4B-B2256C44 DIODE, ZENER 7.5V-5-.4

VRR0S 1 48-82256C44 DIOBE ZENER 7.5V-5-.4

VAZ0H 1 48-82256C11 DICDE, ZENER 10V-5-.4

VAZOT 1 48-B2256C11 DIODE, ZENER 10V-5-.4

VAZ08 1 48-80345A78 DIODE 1Y-5ek

VRZ08 1 48-86850C13 DIODE,ZENER 5 145 4

WR210 1 48-80345A78 DIODE 11V5..4

s
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SECTION 12
AUDIO SYNTHESIZER (A6)

12-1. General. Generalion, processing, and conirol of modulation audio is the funclion of the Audio
Synthesizer madule. Three modulation signals, private line, digital private line, and a fixed 1 kHz, are
generated on the board. Processing for external microphone and BNC jack audio inputs as well as sumation of
all modulation sources to form a composite source is provided. Swilching of the composite source to the
appropriate modulator completes the function of the Audio Synthesizer. A block diagram of the Audio
Synthesizer is shown in figure 12-1 with its schematic in figure 12-2.

12-2. Private Line Generator. Private line toneés from 10 Hz to 10 kHz in 0.1 Hz increments are synthesized
using a phase accumulative technigque. Consider the 360 degrees in a cycle to be divided into 2%° pieces. A 20
bit digital accumulalor incrementing at some fixed rate could then at any instant represent a fixed pointin the
360 cycle. That is, il the accumudator was half full it would represent the 180° point and if totally full would
represent the 360° point.

12-3. The number of times per second that the accumulator goes through its complete cycie determines the
output freguency. If the increment rate is fixed, the time required 1o accumulate 2% bits can be changed by
changing the number of bits added at each increment time.

12-4. The PL synthesizer incremenls at a 104 857.6 Hz rale so that if only one bit were added each time, the
time to complete one cycle would be 10 seconds. Processor loaded control latches determine the number of
bits to be added at each increment time and thus the final outpul frequency. A 20 Bit Adder adds the control
word to the current word in the 20 bit accumulator Latch. At the next increment time the Adder output is
latched and becomes the next input to the Adder.

12-5. Conversion of the linear digital output of the 20-Bit Latch accumulator into a sinusoidal digital output is
the function of the Decode ROM. A Digital to Analog (D/A} converter following the BOM converts the
stnusoidal information into a quantized sinewave having a period equal to the cycle time of the 20-B# Latch
accumulator.

12-6. A bandpass filter with a 10 Hz to 10 kHz passband filters the guantized waveform to a sinewave having
less than 1% distortion. The level of the sinewave is processor controtlable by a programmable attenuator
having 0, 10, 20, and 30 dB settings. The output of the PL generator is switched with the output of the DPL
generator to give the INT MOD signal.

12-7. DPL Generator. The 23 bit Digital Private Line (DPL) word is generated by the processor from the 3-
digit code. The 23-bit word is then transferred to a serial shift register and clocked out at a 133 Hz rate.
Connecting the output of the shift register back to its input causes the 23-bit word to be continuously repeated.

12-8. A 133 Hz tone from the PL generator is the DPL clock input. For the DPL output mode the tone is gated
to the clock input of the shift register by the Shift Register Control circuit. During the load mode the Shift
Register Control gates a control latch to the shift register inpul. Twenty three data bits and clock pulses are
then provided by the processor to load the DPL word. At the completion of the load mode, the Shift Register
Control switches back 1o the output mode to cause the DPL word to be cycled through the shift register at the
133 Hz rate.

12-1



12-8. A bandpass filler folowing the shift register output removes the higher frequency components of the
digital signal. The filtered DPL signal is then applied to the select switch. For the DPL off code (133 Mz tone),
the processor swilches the INT MOD line to the PL output so that a 133 Hz sinewave s outpul.

12-16. 1 kHz Tone, A filtered 1 kHz square wave provides the fixed 1 kHz modulation source, The SYNTH
1 kHz signal from the RF Synthesizer is filtered to less than 1% distortion by a bandpass filter. The filter output
is the 1 kHz signal source.

12-11. External Modulation. A microphone and a front panel jack are the external modulation inputs. An
instaneous Deviation Control (IDC) circuit amplifies and limits the microphone signal (MIC IN) before
sumation with the signal (EXT MOD IN) from the front panel jack. The sumation signal is the EXT MOD source.

12-12. Modulation Control. Level control of the three .modulation sources is by either the front panel
controls or the tEEE interface module. The level adjustied sources are then returned to the Audio Synthesizer
module where they are summed together to form the composite modulation audio. The composite signal is
then routed 1o the Scope/DVM Control module (MOD CAL AUDIO) for modulation determination, to a buffer
amp which drives the front pane! modulation cutput (MOD TO FP), and to a Modulation Select Switch which
roules the signal to the desired modulator,

12-13. Modulation audio is switched to the speaker (VOL CNTL AUDIQ) for any generate mode, 1o the
DSBSC modulator (DSBSC MOD) for sideband modulation, to the RF Synthesizer for frequency modulation
(FM MOD), 1o the offset oscillator for frequency moduiation of the duplex output (OFFSET MOD), and to the
RF output leveling loop for amplitude modulation. The signal for amplitude medulation is summed with a b
VDT level and then routed to the variable RF level control on the front panel (S VDG + AMMOD). Atthe RF level
control the signal is attenuated according to the level setting to give the DC plus AM reference signal for the
output leveling loop.

12-14. Module Control.  Processor control of the Audio Synthesizer is via the AF control bus. The four bit
address bus (AF ADD BUS 0-3) is decoded by the Address Decoder to determine which contral latch is to be
accessed. Controt data is transferred to the accessed latch on the four bit data bus {AF DATA BUS 0-3).
Synchronization of the data transfere is the function of the AF BUS EN1 signal line.

12-2
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Figure 12-1.  Audio Synthesizer A6 Block Diagram



Figure 12-2. Audio Synthesizer A6 Schematic

Diagram {Sheet 1 0of 2)

A DATA Byl

AETAT A EnWE
A7 DRTR B T
SF DRTA BUYS 3

&L ATC B
AP AuT PSS
AT ATD Tars

SaaT e by

<
w

B
s-;ago§

4

tt

0

oo st . s o]

LIS
By

b

EREE I IV L]

SPPEE - XC* SN

SRR I TS ik
£t wnnt BT .
a4 2y
N S o
Vi b 3 Prexs

LAt MU wetud

o ST T
1
»
"
- ud
.
a
- 1
il
a3 o
a1ty
ik
o 1
A -
" .
] s
niAGEINE] A e
k! L s L * i
et JOLanAlbel 8 te
ain lmodosres| e
RETE b U a
v e [
e P T TR (¥ 5 a
[ z =33 i

i
5
k3

3

».s

— WI" P
cua {i@ AT
EREET okl
TR

PROATIAL  HREEHEMLE DESL-RT Gwh  AUE Tmlway
PSR COUPLEYE  TEMGwdtDm;  FREEN wetTe A,
TOR QEEREGLE DR bwsiat RLFLR TS

ATLE MY @ O A e

Lt s OTuRThess L GPECFED.

Bl WMEROATHON ARE ay Cwerh T 3 FRTLJE waTY
i CAVACLTIAT  Aup U

Ayl TMTAULTIORGS ARE ALY

b VOLTAGED  ARE v DO




AV,

I P £ i
\‘—-7,\,:“» ‘l‘?uzﬁl‘ K"’juuc ’\""“‘n_u]c
s

,
PE N

s
AR

A
- R A VSITLY UV
i | P
S 3 s ’ y ’
B fiiu-; pas 3 Lg
rer—————— Y Q% 4 e
n ........................................,zg ;ﬁ% w.,'.;. ] FLEg 5,; :i S :":“::‘ o
!E > o
> o> : : o T AT EECD
@""-" ; i 83 A i
~ I3 ’C'/J Vi il at ..".-3—) Belx, + haa w@E
05:‘/ a
1 3 JON HTY a
_ : B Mg -
=
i
E:i>"'_ e
-5

PN 1!:/.A[ . :
. IWMV Bt wom o

";5 - od
i 5 et 414, 3 )
g._.\\ i v SN
REy wle 3 @y peenee”
S——— I W P A P 1 i

e ey LT ke

Q

W@@@ §

*
“'wa MAST des BT

LIy . LIatRD, e
i - PLITY aamte 3D
A0 BA

PR ral s S TEgY

MY e S (D

FRATRAY

i : -,
@ o H : { ARy ExT W0D (1Y

Figure 12-2.  Audio Synthesizer AG Schematic
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Find Qty. Part No. Nomenciature Part Value
No. Req.

ATC-40118 AUDIO SYNTHESIZER
xhn 1 84-B0335A %1 PWE, AUDIO SYNTHESIZE
o2 1 7-80335A63 BRACKET.PWB MTG
003 4 MS204TOADS-5 RIVET 1/8X312
004 AR SNBIWRPI SOLDER
005 AR 11-14167 A0t iNK BLACK
00g 2 SCB4500803 EYELET
007 2 42CH4284B0H RETAINER
L08 2 ME35206-214 SCREW. P 4-40X 312
o) AR RTVI45 ADHESIVE, SIL AUBBER
c oot 3 230B4655F01 CAPACITOR 1OUF-25V
C o002 1 23DB4665F01 CAPACITOR 1QUF-25v
G oo 1 23D846E5FO CAPACITOR OUF- 25V
004 1 23DB4GE5F0 CAPACITOR 10UF.25Y
<008 1 21-80363AB2 CAPAGITOR IUF-20-100
C 006 1 21-80363A52 CAPACITOR (3LIF-20-100
C o7 1 21-803634B2 CAPACITOR L1UF-26-100
¢ oon 1 2ADB4AIB0S CAPACITOR HOBPF-5-508
< 0a9 1 21-BO36IABZ CAPACITOR CFLER U3
<019 1 21-BO36E3AB2 CAPACITOR CHUF-20-100
<o 1 21-BO369ARZ CAPACITOR LJUF-20-180
C o1z 1 2EKB62295 CAPAGITOR I0GDPF-2500
co3 1 21084434804 CAPACITGR HOLPF.5-508
o4 H 21-80360AB2 CAPACITOR AUF-20-108
015 i 21-B0369A82 CAPACITOR AUF20-106
C0t6 1 21-80369A82 CAPACITOR UF-04100
o 07 1 21-BO3G9A8B2 LAPACITOR SHUF-20-100
<018 1 21-BUGEIABE CAPACITOR AUIF-20-100
o8 1 SBDBAAZEALT CAPACITOR 085HUF-2-30
So20 1 2tDAIRLBESZ CAPACITOR 11L9PF-5-200
Ca H ZH-BRIGEABE CAPACITOR ALIF-20-100
cg22 1 21-BOIGTABZ CAPACITOR SUR-Z20-100
£ 023 b 21-BO368AB2 CAPACITOR VUF-28-100
C o2 1 21-B0368A82 CAPACITOR AUFZ0-100
C 025 1 21-BO348A82 CAPACITOR LHUF-Z0-108
toferl 1 21-80359A82 CAPAGITOR AUF-20-108
o027 1 21-8036BA82 CAPACITOR UF-20- 100
<028 1 21084494807 CAPACITOR 150PF-5-500
<028 1 210284434518 CAPACITOR AIOPF-5-500
<03 1 21084494824 GAPACITCR JGEF G800
C 63 H (8084326448 CAPAGITCR 0Z2UF1-50
c a2 ¥ LRDB4326A48 CAPACITOR CR2UF-1-80
£2633 1 2180369082 CAPACITOR UEZ0-100
Cace H 23-B0369A82 CAPACITOR JUF-20-100
G035 H 21-80369A82 CAPACITOR AUF-20-100
C 06 1 21-B0380A82 CAPACITOR AUF-20-400
C 037 H Z30BABEHF0Y CAPALITOR 1RIF-25V
jogvic:] ] 21-B0363A82 CAFACHOR JUP-20-100
<038 1 21084454807 CAPACITOR 180PF-5-500
S04 1 21084484807 CAPAGITOR 15GFF.5-500
<041 1 21-80368A82 CAPAGCITGR UF-26-100
0042 i 21-80369A882 SAFACITOR LUF-26-100
043 1 30RSIBS CAPATITGR 1QUF-20-35
C pad 1 bt e EELT R E CARACITOR 1.6UF-20-35
045 1 08084326A48 CAPACITOR D2ZUF-1-50
C 046 H 21-800353A82 CAPACITOR AUF-28-100

Find Qty. Part MNo. Nomencialure Part Value
No. Req.

C o047 1 0BDE2096.108 CAPACITOR B22UF-10-250
C 0ag 1 23DB46B5F01 CAPACITOR 10UF-25V

© 048 1 21084454830 CAPACFFOR 34PF-5-500
coso 1 23D54E65F01 CAPACITOR I0UF-25V

C us1 1 230BAEESFI CAPACITOR 1GUF-25V
Cos2 1 21-80369A82 CAPACITOR HUF.20-100

c 053 1 21082187814 CAPACITOR 1GOGPF-16-100
054 1 23084665F01 CAPACITOR THIF-25V
o085 t 21-80369A62° CAPACITOR AUF-20-160

C 056 ' 212072610 CAPACITOR DSUF-20-25
cos7 ¥ 21065494834 CAPACITOR £BPF-5-500

C 058 4 21084454834 CAPAGITOR EBPF5500
G059 i 21062426818 GAPAGITOR DIUF-20-500
Ao 1 4B-BOIMSAB0 DICDE.ZENER 24V-5.8
caoaz 1 48-80345A01 DICDE ZENER gV

CROO3 1 48-B4453KO2 DIODE

CRO04 1 4B-B0345A81 CICDE ZENER av

CROUS 1 48-B446IKOZ DIODE

CRECE 1 4B-84463K02 DIODE

CREOT 1 48-84453K0 DINOE

CRO0B 1 48.84463K02 DIODE

CRO09 1 4B-BIISBCH DIODE ZENER 10¥-5-.4

L oo 1 24-14198A55 COM 470K

L 002 1 24-14198A35 colL 470UH

L 003 1 26-BOIBEA3D INDUSTOR 330UH

L 004 1 24-BOIEIAIG INDLCTOR 330UH

Q 0ot 1 4B-B026BADZ TRANSISTOR IAPSES 13 SCREENED
Qog2 1 48-80368A31 TAANSISTOR IAPSE520 SCAEENED
Q003 1 48-B0365A1 TRAANSISTOR MPSE520 SCREENED
604 1 48-BO3EBA92 TRANSISTOR 1APSES18 SOREENED
{005 1 48-807368A91 TRANSISTOR MPSE320 SCREENED
8001 1 69124473 AESISTOR 10H-50 104

A 002 1 85124473 RESISTOR 10K.5-174

R 003 1 85124B06 RESISTOR 220K-5- 14

7 004 1 HS124AT3 RESISTOR 10K5. 144

A 005 1 55124A29 AEBISTOR 158-5-1/4

A 006 H 55124743 RESISTOR 550-5-174

R 007 1 AS124A51 RESISTOR 1.2K-5-174

R 008 1 85124447 RESISTOR 520-5-1/4

7 059 i £5124A43 RESISTON 564-6-1/4

saoe 1 5512¢R22 ASSISTOR 1hA-5-1 74

ROt 1 65124497 RESISTOR WIOK-5-1/4

R 012 1 BS124A43 RESISTOR 150174

A013 1 85124A67 RESISTOR 56K-5-1/4
7014 1 65124483 RESISTOR 2TH-5-5/4
ROIS 1 SSIATY RESISTOR 15K-5-174

R OIS 1 §-10621D88 . BESISTOR 150K-1-1/8

R 037 3 5-10621D56 HESISTOR 46 AK-1-1/8
RO 3 5-10821C95% AESISTOR 1K1 18

R 019 1 B-10623043: AESISTOR 34EK-1-1/8

R 020 1 65124A73 RESISTOR 10K-5-174

£ 02t 1 5S124A80 RESISTOR 20K-5. 14

n 022 1 55128465 RESISTOR ATH5- 14
Ao 1 BS124A73 HESISTOR 1OK-5- 174

R D24 1 8512448 RESISTOR IR5-1/4

7025 1 55124818 RESISTOR BROK-5-1/3

Figure 12-3. Audio Synthesizer AG (RTC-4011B)
Parts Location Diagram



Figure 12-3. Audio Synthesizer A6 (RTC-40118)
Parts Location Diagram

Find Qty. Part No, Momenciature Part value
No. Req.
A 626 1 BSI24AGT AESISTOR 10DK-5- 14
A o2 1 BS124ADT AESISTOR 100K-5-174
R 328 1 85124A70 ASSISTOR 7515174
A a2 t B5124A89 RESISTOR BAK-5-174
RG30 1 610621048 RESISTOR 35.3K1-1/8
7031 1 610621850 RESISTOR 230.1-1/8
R 032 1 610621605 RESISTOR 1TH-1-1/8
H 033 ¥ BS124A62 RESISTOR 18K.5-124
1] 034 H 63124453 RESISTOR 1 EK-5174
Q35 ¥ §8124A85 RESISTOR 4.7K-5-1/4
#0356 H §5124A68 RESISTOR B AK-5-14
]oW H §T129A53 RESISTOR 1505-5-174
#0318 3 5124443 RESISTOR SB0-B.174
A 039 3 §5124A99 RESISTOR 120K-5-1/4
040 1 B5124A73 HESISTOR A0K-5.1/8
R 041 1 65124491 RESISTOR HEH-5-174
£ 042 1 6S124ASE RESISTOR BIK-5-1/4
R 043 1 55124091 RESISTOR 58K-5-1/4
A 045 1 6S124A97 RESISTOR KB4
A 046 1 65125425 AESISTOR 100-5-1/4
7047 1 55124A25 AESISTOR 100-5-1/4
H D48 1 G5 124A72 RESISTOR EIOK—SAM
R 048 1 S5124A73 RESISTOR 1OK-5-1/4
050 1 83124425 RESISTOR HOB-5-1/4
R 051 1 65124A25 RESISTOR 400-5-1/4
n o2 : £5124A28 RESISTOR 150-5-1/4
R 053 1 B5124A73 RESISTOR KBt/
R 084 3 A5124A73 RESISTOR 10K-5-1/4
R 055 1 85124425 AESISTOR AG0-51i4
R 056 1 BS124A25 AEGISTOR AG0-5-1/4
£ 057 1 68124448 RESISTOR 1514
R 058 1 65124A85 RESISTOR 5.1K-5-174
R 058 1 63124A73 AESISTOR AOKB174
R 060 1 8512AATS RESISTOR '1OK-5-1/4
R 081 1 45324838 RESISTOR 4.TM-5-104
R 063 1 B51R4AG7 RESISTOR 5.5K-51/4
¥ 064 1 BS124AG8T AESISTOR 5.0K-5-1/4
0685 1 B5124AT7T7 AESISTOR %15%(-5*%;‘4
TR0t 1 09-80131A88 TEST POINT :
TPOOZ 1 09-80331ABE TEST POINT
TPGI3 1 09-80331A82 TEST POINT
TPOB4 1 09-80331A88 TEST POINT
TPOOS 1 08-B0331AGE TEST POINT
TPOOS t 09-B0331 A8 TEST POINT
TPOG? 1 09-80331A88 TEST POINT
TROGH H 09-80331A88 TESY POINT
TROO 1 03-80331A88 TEST FOINT
U 00 1 51-80345A04 INTEGRATED CIRCUIY CAJZAVESCREENED
U 507 1 51.30345A04 INTEGRATED CIRCUIT | CA3240E SCREENED
U 603 1 51-80345A20 INTEGRATED GIRCUIT  MG140BPE SCREENED
U co4 1 51-8D368A4G INTEGRATED CIRCUIT MCI417SBCP SCAEENED
U 0o5 1 51-80368A45 INTEGRATED GIRCUIT  : MC141758CP SCREENED
[§31:4:3] 1 51-80368A28 INTEGRATED CIRCUIT SNTALSIONS SCREEMED
ucor 1 51-80358A11 INTEGRATED CIRGUIT . SMT4LSOANS SCABENED
14 D08 1 51-80368A564 INTEGRATED CIRCUIT LM324N BCREENEDR
U009 1 51-80368A42 INTEGRATED CIRCUIT $4C14070BCH SCHEENED

Find Qty. Part No, Momenclature Part Value

No. Heq.

U oio 1 51-80368A42 INTEGRATED CIRCUIT  MO14870BCP SCREENED
o 1 51-80368A02 INTEGRATED CIRCUIT

o2 1 51-80368A42 INTEGRATED CIACUIT  M{14070BOP SCAEENED
U 013 1 51-0368A42 INTEGRATED CIRCUIT MO H4070BCP SCREENED
U014 1 51-BO3EBAIG INTEGRATED CIHCUIT  MCI4175BCP SCREENED
U015 1 51-BR3GBALE INTEGRATED CIACUIT  MC14175BCP SCREENED
uois 1 S1-BO3BHALE INTEGRATED CIAGUIT  MC1417SBCP SCREENED
uetr 1 51-B0368A48 INTEGRATED CIRCUIT  MC141758CP SCREENED
1 918 3 51-60368A46 INTEGRATED CIRCUT  MC14175BCP SCREENED
U 619 1 53-B0I6BALD INTEGRATED CIRGUIT  MC14066BCP SCREENED
U020 1 51-80368A30 INTEGRATED CIRCUIT  MC14008BCP SCREENED
o2t 1 51-80368A64 INTEGRATED CEIRCUIT  LMI24NSCREENED
02 1 53-B0JEBAG4 INTEGRATED CIRCUIT  LMI24MN SCREENED
13023 1 53-80068A40 WTEGHATED CIRCUIT  MCIL085BCP SCAZENED
oz 1 51-8036BA40 INTEGRATED CIRCUIT MC14066BCP SCREENED
U a5 1 51.80358A64 INTEGRATED CIRCUIT  LM324NSCREENED
U026 1 §1-80368A31 INTEGRATED CIRCUIT  MCHADDBSCE SCREENED
U7 1 51-80368A31 INTEGRATED GIRCUIT  MC14008BCP SCREENED
U gz8 1 51.80368A1 INTEGRATED CIRCUIT  MC140088CP SCREENED
U 29 1 53-80368A31 INTEGRATED CIRCUIT  MCI4008BCP SCREENED
U 030 1 51-80388A31 INTEGHATED GIRCUST  MC140088CP SCREENED
U 031 1 51-50345A0% HTEGRATED CIRCUIT  CAJ4DESCREENED
U032 1 51-80368A32 INTEGRATED CIRCUIT  MC14011BCP SCREENED
U 033 1 51-B0I68AID INTEGRATED GIRCUIT  MC14006BCP SCREENED
U 034 1 51-B0I68AI2 INTEGRATED CIRCUIT  MCI14DVIBCP SCREENED
4035 1 51-B0345A16 INTEGRATED CIRCUIT  MC14028BCP SCREENED
U0 1 51-80368A32 INTEGRATED GIRCUIT  3C14011BCP SCREENED
uo37 1 51-80388A58 INTEGRATED CIRCUIT  #4C140428 SCREENED
4038 3 5180345404 INTEGRATED CIRCUIT  GAJZ49E SCREENED
U639 1 51-80368A58 INTEGRATED CIRCUIT  MC140428 SCREENED

U 840 1 51-80368A58 INTEGRATED CIRGUIT  MC140428 SCREENED
1081 i £1-BDIBBASH INTEGBATED CIRCUIT  MGT4042B SCREENED

) 0a2 1 51-80368A38 INTEGRATED CIRCUIT  MCI4042B SCREENED
U043 1 51-80368A358 INTEGRATED CIRCUIT  MC14042BSCREENED

U 044 1 51-80368A58 INTEGRATED CIRCUIT  MG14042B SCREENED
U045 1 1-807 14864 INTEGRATED CIRCUIT

L 036 1 51-B0345A04 INYEGRATED CIRGUIT  CA3240E SCREENED

U 047 1 $1-80345A04 INTEGRATED GIRGIAT  CA3240E SCREENED

¥ 901 t 48-80346A07 CRYSTAL 1.048576MHZ
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Bmnidutes




SECTION 13
PROCESSOR I/0 MODULE (A7)

13-1. General. Frequency Counter and DVM functions with their processor interface as well as the
processor interface for the two system control buses are contained on this moduie. Additionally, circuitry to
complete the 10.245 MHz phase locked loop, and to zero beat the incoming carrier are alsg on this board. A
block diagram of the processor /0 module is shown in figure 13-1 with its schematic shown in figure 13-2.

13-2. 10.245 MHz Phase Locked Loop. Only part of the circuitry for the second local oscillator loop is
contained on this module. The 10.245 MHz VCO and the loop lilter are on the received module. Asample of the
10.245 MHz second local oscillator is mixed with the SYNTH 10 MHz signal. A divide by fourty nine following
the mixer divides the 245 kiz signal from the mixer to 5 kHz. A phase comparison between the 5 kHz from the
divider and the SYNTH 5 kHz signal results in the 10.245 MHz VCG TV signal. The VCO TV signal is an error
signal which is fitered by the loop filter on the receiver to correct the VC O frequency and maintain phase lock.

13-3. System Control Bus Interface. interface between the processor buses and the system is through
Peripheral interface Adapters (P1A). The PlAis a single integrated circuit that provides 18 input/output tatches
which may either be read from or written into by the processor. Two additional inputs on the PIA provide for
processor interrupt capability. The two system control buses utilize a single PIA.

13-4. Each system control bus consists of eight lines split into four data lines and four address lines. The
address lines define the particular latch into which the data is 1o be stored, or the buffer from which dataisto be
obtained. One additional address line, the bus enableline, is required to enable the address decoding circuitry.
Thus each control bus can have as many latches at one address as there are bus enable iines. The system
utilizes one AF bus enabie and two AF bus enables for a total control bus capability of 192 bits. The second bus
enable for the AF control bus is on the processor card.

13-5. Forinternal timing on tone sequences, the processoris interrupted every 10 msec. When interrupted by
the timing input the processor stops it current process, acknowledges the interrupt, increments its time
counter and then combines as normal. The timing interrupt is the SYNTH 100 Hz input o the Bus PIA.

13-6. DVAM. Inpuls onthe DVM to A/D signal line are digitized into a 10-bit digital word plus a sign bit and
then input to the processor through the DVM PiA. An Absolute Value circuit converts the £1 volt bipolar input
signal to a 0-1 volt unipolar positive level with a separate digital output to indicate the sign of the inpul. An
Analog te Digiial Converter {A/D) converts the unipolar input into a 10-bitword under processorcommand. A
pulse on the START line from the processor starts the A/D. When conversion is complete the A/D signals the
processor on the END tine. The processor in turn enables the output drivers on the A/D, sets the DVM/CNTR
Butfer to the DVM mode, and inputs the 10bit word plus the signal bit.

13-7. For AC measurements a filter is switched on in the Absolute Value circuit so that its outputis a DC level
proportional to the average value of the input sinewave. Gonversion to BMS is made in the processor by
multiplying the average level by 1.11 to obtain the RMS level.

13-8. Frequency Counter. Three possible signal sources are available to the frequency counter for
frequency determination. For exlernal inputs the EXT FREQ CTR line from the Front Pane! Interface module
provides the input. Determination of the duplex frequency is accomplished by measuring the frequency of the
offset oscillator on the OFFSET FREQ line. Monitor frequency error is determined fromthe IF/BFOFREQ line
by comparing that frequency to 455 kHz. The desired signal is selected to the counter control by the Select
Switch under processor control.

13-1



13-9. The Counter Control circuitry responds to a START pulse from the processor to gate the output of the
Select Switch to the Accumulator for a time period determined by the Gate Time Generator. When the gate
time has ended, or if the accumulator overfiows, the Counter Control signals the processor on the END line
that the count is complete. The processor in turn disables the A/D output drivers, switches the DVM/CNTR
Buffer to the counter mode, and inputs the 16-bit accumulator information.

13-10. Gate times from 0.001 sec o 10 sec are generated by the Gate Time Generator. The SYNTH 1 kHz
signal is the reference inpul for the generator. Selection of the gate time is by processor control to give a five
digit or 0.1 Hz resolution frequency display.

13-11. Zero Beat. A zero beat with the incoming carrier is oblained by successively mixing the 455 kHz
tF/BFO FREQ with 500 kHz, 50 kHz, and 5 kHz. The beat signal that results from the mixing drives the ground
return circuit for the signal presence indicator.

13-12. Moduile Control. Control of this module is ifrom the processor on the AF control bus. A four bit
address (AF ADRS BUS0-3) is decoded by the Address Decode circuitry to determine which Control Latch the
control data is to be stored. The four data bits (AF DATA BUS 0-3) are then stored into the selected Control-
Latch by a pulse on the AF BUS EN 2 signal line.

13-2
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Figure 13-1. Processor I/O A7
Block Diagram



Figure 13-3. Processor /O A7 {RTC-40128)
Parts Location Diagram
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Find Qty. Part No. Nomenclature Part Value
No, Req.

ATC-40120 PROCESSORA KO
001 1 84-B0335A18 PWB, PROCESSOR 10
003 AR SNEIWRPI SOLDER
004 AR 11-14167A01 INK BLACK
005 ¥ 7-88335A63 BRACKET PWE MTG
006 4 MEZ04T0ADS-5  RIVET 1/8X.312
007 3 5C84500803 BYELET
008 z 42084284801 RETAINER
0039 2 MSI5206-214 SEREW.PH 4-40X.312
oo AR WIRE.INSULATED 26 WHITE
© 002 1 21-80369A82 CAPACITOR AUF-20-108
c oo 1 21-80369A82 CAPACITOR UF-20-108
€004 1 21.80268A82 CAPACITOR AUF-20-100
€005 1 21082428859 CAPACITOR D1UF-2080-200
© o6 1 21084484804 CAPACITOR 100PF-5-500
< 007 1 23083441818 CAPACITOR 4.7UF-25-20
coog 1 21004454834 CAPACITOR 6OPF-5-500
coe 1 21082187804 CAPACLTOR 270PF-10-500
con 1 21082428859 CAPACITOR G1UE- 2088200
cez 1 21082426859 CAPACITOR Q1UF-2080-200
coz 1 #1-80360482 CAPACITOR AUF-20-100
C o4 1 Z3IDB4665F01 CAPACITOR 10UF-25V
Cos 1 21082428858 CAPACITOR LTUR2080-200
co6 1 21082420859 CAPACITOR DIUF-2080-200
can? 1 21282428859 CAPACITOR B1UF-2080-200
cois 1 23084665801 CAPACITOR TOUE- 28V
G 1 21082426856 CAPACITOR DIUF-2080-200
cozo 1 21082420859 CAPACITQR {0¥JF-2080-200
c o021 1 21082428859 CAPACITOR DTUF-2080-200
c oz ¥ 21082428850 CAPACITOR .OTLUF-2080-200
coz 1 21-80369482 CAPACITOR AUF-20-100
cos t 21082426859 CAPACITOR OIUF-2080-200
c oz t 21082428859 CAPACITOR OTUF-2080-200
C o027 ¥ 21-80369A82 CAPACITOR AUF-20-100
C 030 ¥ 21-50362A82 CAPACITOR L1UF-20-100
€031 t 23084665F01 CAPACITOR 0UF-25Y
co3 t 21084434538 CAPACITOR 15PF-5-500
€033 t 21084494828 CAPAGITOR 15PF-5-500
Co34 t 21D84434842 CAPACITOR 27PF-5-500
€035 : 210BL42BBEY CAPACITOR OHIF-2080-200
C 036 ¥ 21-80369482 CAPACITOR AUF-20-100
G937 ¥ 21DB2428B59 CAPACITOR DIUF-2080-200
cosa 3 21084454848 CAPAGITOR 180PF.3.500
Cuodt 1 23DB4BESFOL CAPACITOR 10UF-25V
co4z 1 ZIVBAGESFO CAPACITOR TGUF-25V
co4a 1 21084494824 CAPACHTOR 39PF-5-500
CROGY 1 48-83878K44 DIDDE, ZENER 2.4V-10-4
CRE02 ' 4884463152 DIODE
CROO3 1 43-84453K02 DIODE
CRDO4 1 48-B4463K02 BiOnE
J oot 1 09-80331A88 JACK,TIF WHITE
Joae 1 03-80331A88 JACK,TIP WHITE
3003 1 09-80331A88 JACK.TiP WHITE
4004 1 09-80331A88 JACK.TIP WHITE
J 005 1 09-80331A88 JACK,TIP WHITE

Figure 13-3. Processor /0 A7 {(RTC-40128)

Parts Location Diagram

Find Qty. Part No. Nomenclature Part Value

No. Rey,

Q005 1 4B-80268A THRANSISTOR MPSBS20 SCREENED
Q002 1 4B-80368A92 THANSISTOR MPSES19 SCREENED
Q003 H 48-80368A91 TRANSISTOR MPSES20 SCREENED
004 b 48-B0368A02 TRANSISTOR MPS6519 SCREENED
Q005 H 49-80368A92 TRANSISTCGR MPSS519GCREENED
<008 H 43-B0366AT2 TRANSISTCR MPSHS19 SCREENED
G oer $ 48.80368A92 TRANSISTOR MPSE5 19 SCREENED
(930,413 $ 48-88368A92 TRANSISTOR RSG5 49 SCREENED
G 009 1 48-B0368AT2 TRANSISTOR $4PSE519SCREENED
G 010 1 48-86345A41 TRANSISTOH

£ 00t 1 65124435 RESISTOR 2A10-5.1/4

R 002 1 BS124A35 HESISTCR 270-5-1/4

A 004 H 65124442 AESISTOR 510-5-1/4

A oo 3 6S124A42 AESISTON 515144

R Go6 1 65124041 RESISTOR AF0-541/4

R 497 1 65124443 RESISTOR 5608174

Ro08 1 65124A36 RESISTOR 206-5-1/4

B 09 1 B5129A42 RESISTOR 51054144

A M0N0 1 65124442 AESISTOR 510-5+1/4

ROt 1 B5124A41 RESISTOR ATD-5-1/74

RO2 t 65124A43 AESISTOR BE0-6-174

R O3 t 65124406 RESISTOR 290-5-174

R Ot4 H 85124442 RESISTOR 510-5.1/4

R O35 1 85124442 RESISTOR S10-8-1/4

"oy 1 BSI124A57 RESISTOR 2.2K-5-174

RO8 1 6512443 RESISTOR 560-3-1/4

R019 1 BSI24A5 RESISTOR 1.5K-5-1/4

R 020 1 65124A73 RESISTOR 1GK-5-144

B o021 1 63124473 RESISTOR 1GK-5-174

R 022 1 B5124A8% RESISTOR 4715174

RO23 1 B8S124A73 RESISTOR 1GK-541/4

Ro24 1 B5124A73° HESISTOR 1GK-5-174

R 025 1 65124A88 . RESISTOR 47K-5-1/4

R 026 1 65134473 AESISTQR 1GK5174

H QR 1 BS124A85 . RESISTOR 4. TK-5-1/4

" O28 1 06083175072 RESISTOR TEK-1-1/4

7029 1 BOBIISCT2 RESISTOR T5K-1-1/4

R 030 1 06083375072 AESISTOR THK-1-1/4

A 03t t 85124485 RESISTOR 3IR-5-1/4

A 032 ¥ C6DEI1TELEE RAESISTOR 37 4K-3-1/4

A 033 1 180B352F0 RESISTORVARIABLE 2K

R 034 1 960&31?56?2 AESISTOR 75K-1-1/4

R 035 1 S 124AB5° AESISTOR JIK-5-¥/4

231 1 $-10821088 AESISTOR 100K« 118

RO 1 B-10621A87 RESISTOR 100-%-1/8

fio38 1 §-10621088 RESISYOR 100K-1-1/8

R 039 1 810621C27 HAESISTOR 2150-1-1/8

R 040 1 §-10621088 RESISTOR 100K-1-1/8

7o 1 18083452F13 RESISTORVARIABLE 10K

R 042 1 OBDB4444ATS RESISTOR 11DK-1-1/4

i1 644 1 B083452F13 RESISTORVARIABLE 10K

A 048 1 510821081 RESISTOR 10K-1-1/8

R4S 1 810621083 AESISTOR 511K-1-1/B

A 047 1 £ 10621061 RESISTOR 10K-1-1/8

R G485 1 85124815 RESISTOR SEOK-5-1/4

Find Gy, Part No. Nomenclature Part Value

No. Req.

R 049 1 §5124A49 RESISTOR 1K-5-1/4

R 050 1 65124A25 RESISTOR $00-5-174

R 051 1 55124497 RESISTOR 0BK-5-1/4

A 052 1 6-82526F55 RESISTOR GATK-1-1/8 NOMINAL

A 052 s01 WIRE,SOLID BUS 2

7653 1 S5124A29 RESISTOR 150-5-1/4

A 054 1 55124429 RESISTOR 150-5-1/4

035 1 65124429 RESISTCOR 150-5-174

A 056 1 £5124A14 RESISTOR 36-5-1/4

R 057 1 65124A14 RESISTOR 36+541/4

R 058 1 65124A14 RESISTOR 36-5+/4

R 059 1 BS124A73 RESISTOR I0K-3-1/4

/060 1 §5124A72 RESISTOR 10K-5-174

R 053 1 §5124A56 RESISTOR 2050144

R 052 1 65124473 RESISTOR 10K-5-1/4

R 063 1 6S124A61 AESISTOR 3AR5-144

5084 1 65124439 RESISTOR 280-5-174

R 055 1 65125499 RESISTOR 12GH-5114

A 056 1 65124822 RESISTOR A-5-174

R 067 S0 65124838 RESISTOR 4TM-5-1/4

R 067 s 65124820 AESISTOR 22M5174

£ 058 50 65124838 RESISTOR 4.7M-5-174

£ 058 03 65124830 AESISTOR 2.2M-5-174

£ 001 1 51-80268AT2 INTEGRATED CIACUHT  MGESPSCREENED
802 1 51-BOISEATZ INTEGRATED CIACUIT  MCGE1P SCREENED
2003 1 §1-B0323A60 INTEGRATED CIRCUIT  MC10118P SCREENED

£3 005 1 54-B0368A44 INTEGRATED CIACUIT  MC14073BCP SCREENED
tF 006 1 51-B0I6BASE INFEGRATED CIACUIT  MO140428 SCREENED

2 007 1 51-8036BASE INTEGHRATED CIACUIT  MC140428 SCREENED

£ 008 1 51-BOI6BADS INTEGRATED CIRCUIT  SN74LSOONS SCREENED
009 1 54-B036BAS0 INTEGRATED CIACINT  MC145188CP SCREENED
010 1 51-B0IGBASO INTEGHATED CIRCUIT  MC1451880CP SCHEENED
L0 1 51-B0368A45 INTEGHATED CIRCUIT  MC140818CP SCREENED
012 1 51-BDIGBALS INTEGRATED CIRCUIT  MC14081BCPSCREENED
£ 013 1 51-80368A48 INTEGRATED GIACUST  MC145128CP SCREENED
034 1 51-8036BA08 INTEGHATED CIRCUIT  SN74LSDONS SCREENED
U015 1 51-B006BAZ4 INTEGRATED CIRCUST  SN74LSTANS SCREENED
U ot8 1 51-B026BA34 INTEGRATED CIRCUIT  MC140378CP SCREENED
Uo7 1 §3-BO34GASE INTEGRATED CIRCUIT  SN74LSTINSCREENED
135! 1 51-80368A75 INTEQRATED CIRCUIT SNTALS197NS SCREENED
uoe t 51-B0366A35 INTEGRATED CIRGLHT MC140408CP SCREENED
goe t 51-80388A47 INTEGRATED CIRCUIT MC14503BCP SCREENED
ezt ' 51-B0368A47 INTEGRATED CIRGUIT  MC145038CR SCREENED
1oz ' 51-80368A47 INTEGRATED CIRCUIT  MC14503BCF SCREENED
vz 1 51-80268A25 INTEGRATED CIAGUIT  SN74LSHENS SCREENED
1024 1 51-80766A54 INTEGRATED CIACUIT  MC14568BCP SCREENED
1025 ' 51-80345A1% RITEGRATED CIACUIT  MC1404BBCP SCREENED
026 ¥ 51-B0345A17 INTEQRATED CIAGUIT  MC14D16BCP SCREENED
uoe? 1 54-B036BA82 INTEGRATED GIACUIT  LM308AN SCREENED
1028 1 53-B038BAE2 INTEGRATED CIACUIT  LM3DBAM SCREENED
029 1 51-B0345A26 INTEGRATED CIRCUIT

th 030 1 51-BO36EA62 INTEGHATED CIACUIT  LM30SAN SCREENED

th 034 1 53-BOI6BAB6 INTEGRATED CIACUIT  MC1403U SCREENED

L} 032 1 51-BOIGBA4Z INTEGRATED GIACUST  MC14070BCP SCREENED
£ 033 1 51-8026BA41 INTEGRATED CIRCUIT  MC140638CP SCAEENED




SECTION 14
IEEE INTERFACE MODULE (A8)

14-1. General. Remote control of the system is possible using a |EEE-488 bus and the IEEE Interface
Module. The Interface Module provides the interface for the 488 bus and provides for processor control of most
of the functions normally controlied from the front panel. A block diagram of the tEEE interface Module is
shown in figure 14-1 with its schematic shown in figure 14-2, See section 22 for information on the use of the
IEEE Bus for system control.

14-2. 1EEE Bus Interface. Bus buffering and interface protocol as defined by the IEEE-488 specification is
provided for by the IEEE Bus Interface circuit. The system processor accesses the interface directly throughiits
address, data, and control buses for reading from or writing to the IEEE bus.

14-3. RF Level Control. The RF Levei Conirol circuitry selects between the 5 VDC + AM MOD or the AM
MOD + DC REF (1} input for remote or local control respectively. For remote control the 5 VDC + AM MOD input
is electronically attenuated to provide the requested RF output level. For local control the attenuator is
programmed for unity gain so that the AMMOD + DC REF (1) signal from the front panel RF level potentiometer
controls the RF output level.

14-4. For the IEEE control option, a electronically programmable RF step attenpuator is installed in the
system. Control of the attenuator is then from the processor through the Address Decode and Control Latch
circuitry on the Interface Module.

14-5. Modulation Control. Each of the three modulation sources are individually controltable by the IEEE
Bus Interface module. For remote conirol the respective modulation input (INT MOD (1), EXT MOD (), and
1 kHMz SINE) is switched {0 a programmabie attenuator. The system processor selecis the level of attenuation
necessary to provide the reguested level of modulation. For local control the attenuators are programmed for
unity gain and the respaclive modulation signal from the front panel level control (INT MOD RTN (1), EXT MOD
BTN {1}, and 1 kHz SINE RTN {1}) is selected to the attenuator to provide modulation level control.

14-6. Address Decode and Conirol Latches. The system processor has direct control over the
programmable attenuators on the module with the Address Decode and Control Latch circuitry, Control data
on the data bus (D0-D7¥) is latched at the Contro} Latch indicated by the address bus (A0-A15).

14-1
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Figure 14-1. 1EEE Interface Module A8
Block Diagram
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Figure 14-3,

IEEE interface Module A8
{RTC-40138) Parts Location

Diagram
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Find Qty. Part Mo. Nemenclature Part Value
Na. Heq.

RTC-40138 {EEE INTERFACE
01 1 84-FO0Z0ANDDS PWEBIEEE INTERFACE
ooz AR SNEIWAMAPS SOLDER
003 AR H1-1418TADY HET BLACK
004 1 7-80335A63 BRACKET.PWE MTG
005 4 MS20470ADS-5 RIVET 128X.042
006 2 SCB4500B03 EYELET
o7 2 42084284801 AETAINER
008 2 MSI5206-214 SCREW 4-4G%.312
009 AR WIRE 26
G oot 1 21082187649 CAPACITOR 150PF-10-500
€ 0oz 1 21DB2187849 GAPAGITOR 1508F-10-500
G 003 1 21082187048 CAPAGITOR 150PF < 10-500
C 004 1 210621876349 CAPACITOR 150FF - 10-500
G 005 t 21082167608 CAPACITOR 220PF-10-500
€ 005 t 21082187808 CARACITOR 2208F-10-560
< 0a7 t 21D887B0S CAPACITOR 220PF-10-50D
G008 t 21082187608 CAPACITOR 220PF-10-560
C 010 1 21DB2428853 CAPACITOR AUF-2080-208
G oM 1 21082428859 CAPACITOR BIUF-2080-200
Cor 1 21082428859 CAPAGITOR BIUF2680.206
con t 21082428859 CAPACITOR OUF-ZB80-200
con 1 21082428859 CAPACITOR HIUF-2080-200
co15 t 21062420859 CAPAGITOR OWIF2080:200
¢ 016 t 21082428839 CAPACITOR B1UF-2080-200
C o7 H 21082428853 CAPACITOR DIUF-2000-200
cow % 21062428859 CAPACITOR SIUF-2080-200
C 019 H 21DB2428859 CAPACITOR O1UF-2080-200
Gow H 21082428859 CAPACITOR BIUF.2080-208
cooy E 2103624288359 CARACITOR BIF-2080-200
co2 H 21082428059 CAPACITOR _BIUF-2080-200
G o4 i 21082428859 CAPACITOR BIIF-2080-200
ot 1 210624258859 CAPACITOR BIUF.2000-200
cozs H 21362428859 CaPACITOR UF-E080-200
(o cx 1V t 21582428859 CAPACITGA BIUF-2080-200
Coso H 230B4665F01 CAPACITOR 10UF-25¥
C 651 H 23DB4EB5F01 CAPACITOR 10UF-25V
Cos2 t 230B4GE5F0T CAPAGITOR 10UF-25Y
€gs3 H 23DB4EBSFOT CAPAGITOR 10UE-25Y
CRO0 E 28-8446IKG2 DIODE
CRpo2 $ 48-84453K02 FHODE
CRDA3 H 49-84463K02 DIODE
CROG4 ¥ 43-B44BIKO2 DHODE
CHO0S H 49-84463K02 HODE
J 001 t 09-80313A89 SOCKET 14 PIN
J 002 1 09-B031 AEE SOCKET 24 PIN
R o0 1 784-1-R470 RESISTOR NETWORK HEX $IP 470 OHM
ROD2 H 51-BO368ATT AESISTOR NETWORK HEX SiP
R 004 H 51-B0368A78 RESISTOR NETWORK QUAD SIP
R 005 1 51-80368A78 BESISTOR NETWORK Guan SIP

Find Qty. Part N, Nomenciature Par! Yalue

Mo. Req.

£ 006 1 51-80368A78 RESISTOR NETWORK QUAD SIP

8 007 1 51:60388A78 AESISTOR NETWORK QUAD SIP

7008 1 51:80368A78 RESISTOR NETWORK QUAD 1

RO ¥ 6-10621025 RESISTOR 22.14-1-1/8

R0 1 6-10621025 RESISTOR 22.1K-3- 18

U0t 1 SEPOTHAIVO0T INTEGRATED CIRCUIT  MCE8486P SCREENED
Uow 3 51-BI346A63 ITEGRATED CIRCUIT

U ot $ 5180345431 INTEGRATED CIRGUIT  SN74LS365N SOREENED
uo2 1 A0-B0369A07 SWITCH, 6 STATION

1013 1 5480346457 INTEGRATED GIROLIT  SNTALS1I8N SCREENED
Uot4 3 51-B0346A57 INTEGRATED CIRCUIT  SN7ALS138N SCREENED
1015 1 51-80345A51 INTEGRATED CHICUIT  MO3448SCREENED

U 16 1 51-B0346A51 INTEGRATED GIRCUIT M348 SCAEENED
Uo7 1 S1-BU346AE INTEGRATED CIRCUIT 3403448 STREENED
uote 1 51-B0346A51 INTEGRATED CIRCUIT  MC3448 SCREENED
wo21 1 51-BD346AS0 INTEGRATED GIRCUIT  MC14174BCP SCREENED
U024 1 51-80346A50 INTEGRATED CIACUIT  MGCI3174BCR SCREENED
U025 1 51-80346A50 INTEGRATED GIACUIT  MOC14174BCP SCREENED
4 026 3 B1-BU4GALH INTEGRATED CIACUIT  MC14174BCP SCREENED
uox 1 $1.80346A50 INTEGRATED GIRCUIT  MC141748CP SCREENED
v a3 1 51-80346AS0 INTEGRATED CIRCUIT  MC141740CF SCREENED
U o34 1 51-80346A50 INTEGRATED GIHCUTT  MG141748GP SCREENED
U 035 1 51-8046A50 INTEGRATED CIRCUIT  MO14174BCP SCREENED
U0 1 51-80346A50 INTEGRATED CIRCUIT  MC14174BCPSCREENED
U o 1 51-8034BA50 INTEGRATED GIRCUIT  MO14174BCP SCREENED
U Gad 1 51-B0045A96 INTEGRATED GIRCUIT  ADTS31JPNSCREENED
UM 1 S1-B0345A58 INTEGRATED CIRCUIT  AD7531JPH SCREENED
U s 1 S51-B0345A08 INTEGRATED CIRCUIT  ADT531JPNSCHEENED
U047 1 54-80345A98 INTEGRATED CIRCUIT  ADZSI1IPN SCREENED
U 048 1 S1-BIIMEALE INTEGRATED CIRCHHT  SNTALS1INSCREENED
U 48 1 51-8835BA20 INTEGRATED CINCUIT  SNTALSSNS SCAEENED
L 651 4 51-80358A19 INTEGRATED CIRCUIT  MC14053BCP SCREENED
U gs2 1 S1-B0368A09 INTEGRATED CIRCUIT  MC140530CP SCAEENED
uos3 3 51-80368A11 INTEGRATED GIRCIHT  SN74LS04N SCREENED
U 054 3 51-80346A55 INTEGRATED CIRCUIT  SNTALSION SCREENED
U 054 1 51-80045A04 INTEGRATED CIRCUIT  CAJ240E SCREENED

U 085 1 §1-80345A04 INTEGRATED CIACUIT  CA3240E SCAEENED

U 056 1 51-80345A04 INTEGRATED CIRCUIT  CA22408 SCREENED

U 067 1 $1-80345A04 INTEGRATED GIAGUIT  CA3240E SCREENED

Figure 14-3.
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SECTION 15
PROCESSOR MODULE (A9)

15-1. GENERAL. The processor module provides primary contro!l and data manipulations for the system.
This module contains a processor and buffer, a program memory (ROM), a nonvolative memory (NVM), a
random access memory (RAM), a peripheral interface adapter {PIA), a timing generator, and a character
generator. Input and output information is via the peripheral interface adapter and the address, data, and
control buses. A block diagram and a schematic diagram of the module is shown in figure 15-1 and figure 15-2,
respectively.

15.2 PROCESSOR AND BUFFER. The processor is a Motorola microprocessor MC6802P, operating atal
MHz clock rate. This microprocessor controls the processor module via the three signal buses. The address
bus provides access to the selected device for data transfers (read/write) from the data bus. Synchronization of
the data transfer and specialized processor functions are provided through the control bus.

15-3. PROGRAM MEMORY (ROM). The series of commands (program instructions} that direct
microprocessor action are contained in the ROM (Read Only Memory}. This ROM is comprised ofthree 4096 x
8-bit read only memories. An additional 4086 x 8-bit read only mamory is provided with the 1EEE option.

15-4. NONVOLATILE MEMORY (NVM). The nonvolatile memory provides storage for 84 eight-bit words,
Data that is to be held during power off is heid in the NVM. When the power is turned on, the microprocessor
reads the NVM contents to obtain its start up mode, the RF and tone memory presets, and the remainder of the
preset data. lf the operator changes a preset, the microprocessor changes the data in the NVM so that the new
preset will be remembered.

15-5. RANDOM ACCESS MEMORY (RAM). The random access memory provides temporary storage for
koth the processorand the CRT alphanumeric display. The RAM has provision to store 1024 eight-bit words, of
which 512 are used for the CRT display data. Data is written in a read out of the RAM by the microprocessor.

15-6, PERIPHERAL INTERFACE ADAPTER {PIA). The peripheral interface adapter provides input and
output latches for external data from/to the processor module. Thers are nine inputs from the keyboard, four
column inputs (KYBD COL 0-3), and five row inputs (KYBD ROW (-4). A single input (IEEE OPT DET) signals
the processor that the IEEE option is installed. The AF BUS EN 1 outpu! sighal synchronizes the transfer of
data on the system AF control bus.

15-7. TIMING GENERATOR. The timing generator provides the timing signals for the character generator.
Al of the timing signals are synchronized to the 1 MHz master clock signal from the processor. A x2 multiplier
provides a 2 MHz clock to the B-bit shift register, which in turn provides the dot clock. Additionally, the 2 MHz is
successively divided through a divide-by-eight circuit then through a 12-bit binary counter to provide the
remaining ciock requirements.

15-8. CHARACTER GENERATOR. The character generator sequentially accesses that part of the RAM
where character information is stored and causes the respective characters to be displayed on the screen,
Since both the character generator and the processor share the same RAM, the two must be synchronized so
they access the AAM during alternate half cycles of the master clock. The 1 MHz master clock signal, from the
processor is used to synchronize the 2 MHz dot clock.

15-1



15-8. Characters are displayed on the CRT as eight-by-eight dot matrices. Thirty-two dot matrices, of which
the last two are always blank, make one character line, Sixteen lines, of which the last line is always blank,
complete the display area. Therefare, the total number of matrices available for character display is 30 x 15 or
450 matrices. The blank matrices and the blank line is used for horizontal and verticai retrace bianking,
respectively. The display is generated by dot rows. As the CRT sweeps the first dot row of a character line, the
character generator outputs a serial bit pattern of 1's and O's that turn the crtintensity on and off. Theresultisa
row of dots that when combined with the next seven rows form a character.

15-10. A select switch, on the data and address buses to the RAM, toggles at the master clock rate of 1 MHz.
This results in the processor and the character generator having access 10 the RAM alternately every other 0.5
microseconds. The processor stores in the RAM an 8-bit word that represents the character to be displayed.
The character generator scans the RAM in sequence with the CRT display scan. Aseach locationinthe RAMis
addressed, the 8-bit word stored at that location is latched by the 8-bit latch. Seven of the bits in the latch are
applied to the character ROM, the eighth bitis not used. The timing generator provides 3 bits which indicates
which row of dots are being scanned. The 10 bits applied to the character ROM, define a specific dot row of a
particular character. An 8-bit pattern, defining that row of the character, is parallel-loaded into the 8-bit shift
register. These 8 bits are serially shifted out of the register, ata 2 MHz rate, as the CHAR GEN Z-AX15 output
signal.

15-2
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Figure 15-1. Processor Module A8 Block Diagram



£E3 &4
oW
[i"_‘_”, Ci?
[TR— < o
: [8I B
uld
uis Uuls 1i7
(RS At N Y
R Ri=ivir)
] o |
(€24 ]
= B RIS
5 el =)l
(g2) Lo 25 e
Cf O ae
Ty -
Ej @Q) | BCEY
o X
e o ] u26
U3y uzz
. u33
5 —
R (£30] BTS
L~ g
DS

NOTES

|

uig

u1g

]

AEIN,

I

1

7

@
U0
g
%5 10 ] H
. ”
5] v
£2 £l
U20 @]
[c25]
53
Uuz7
I oy
Lt
H
LA
U6
3y

A.s‘m.p(g* CRYSTAL Vi TO P
USING ADHESIVE Ff/ND AO. &

Figure 15-3. Processor Module Ag (RTC-4019B)

Parts Location Diagram

:

uge

ueg

usg

i
[Eig]
(—xr—
Uiz U3
i
o
yz3a uza

—
fu29 R
"
0
2
T
U3g
13
m
K>




JU—

MNOTES:

1. PARTIAL REFERENCE DESIGNATION ARE
SHOWN. FDR  COMPLETE  DESIGNATION
PREFIX WiTH A2,

7, FOR REFERENCE DRAWINGS REFER 10

4, UNLESS OTHERWISE SPECIFIED:
ALL  RESISTORS ARE IN OWMS,
+ 5 PCT, 1/4 WATT,

& UIS 15 USED FOR IEEE  CONFIGURATION

OMLY, FOR REFERENMCE DRAWING SEE
Of= POTS24AVOO0L. EPRCOM THSMZ5LAZ
MUST BE PROGRAMIAED WITH DATA PER
IEEE  PROGRAM 98- POIGY.

A RiG, RiT AND RIS ARE NOT ULRED 1N

MOBULES S/N 1250, TWESE RESISTERS
ARE USED OHRLIY M MODULES USING PRinTER
WIRINEG BOARD 44-POTRIEVOOl REV™ L™

AND WIGHER.
ALL  CAPALITORS ARE 1IN OF.
ALL  VOLTAGES ARE Do
4, DEVICE TYFE AND COMNECTIONS NOTY
SHOWR ON  SYMBOL  ARE LISTED N
TABLE 1. LUNDERLINED PORTION OF
TYPE WUMBER 16 USED AS A CODE TP
T IDENTIFY  DEVICES  ON DIAGRAM.
TABLE | | T
REF |DEVICE TYPE VCL PING < ;
OES [SEE NOTE 4 GND COMR [VOLTS NO  CONN 47 Py 53 END (............
Ot 14L504 “t 14 485V | 2,406 ] :
07 45128 B G | +57 | 513 -5V {481 w5y WV &2 _—try Y & l - 12V oo |
v3 | 79LS08 7 14l +5v |3 Leae Y g & cas
Us | 74LS8G 1 TR 45 L sy AL 18y L 25v
Ut T4LS0C 7 14 + BV L5y (ﬁ;\ -
U7 74L9734 7 14 Fsv <
08 | TLS260 7 14| 48V lolelelelooloalelodla laola Lerlosleulos e
09 REETA e 16 | +Ev o) “Tot "ot Tot “To.tTol Tod O.|-T0.l 0.1 To.t Tm To.l TO-I TO—* T
o 44567 1z 4 5V T T T T T T T T T
Uil 74LS105 =) 1 45V | 3.6 1014,15 =
w7z 741504 7 ] +EV Y]
ul3 1415195 8 &6 | +5V | 3,6,11,14,13 __|_ .L: _L J_ _[_ _L _lj
78 A 2G hectp -3 —A-£32 g3y = 035
Q ui4 TALS13D 2 o +5Y | 90,12 o T ol o1 "0 PO Tc" 10
s TMSLEL 37 V2 14 45V T T T T T o
Ut SEMIIGH ¥4 %4 + 5y ne
a7 BCM2 617 17 24 | +sv SPARES -
) LEAVEYTATLY 12 24 +5V
e =T i1t 835] 4sv [ 7 | 2 ! 3
TG0 FAL5%45 ) 70 | +8V —-@‘*—-—“ﬁ 2 @_”C NG NC
UL TALELD 7 14 +sy | 3.1l UlA
u22 14L9393 1 14 + BV = Ls IM
Uz3 | JaL518t 8 e | *sv |13 ____{3 >o_4 NG RIC ¢
wia | ALsTL 8 e | +5V 1 34, 12-15 . LB t 13
uzs | MCI4B5 8 r—q A QT NC
Ul | MCG82 i 0 | 45V AN “?:"a“i‘*
uz T4LS3eS B 1o +8BY —@So-mmm C \E ) _ls
U8 L5365 B 1o + 5y " B Q NE
ui9 T4L5365 8 1% +5V 113 =
036 | 7315365 B & | 45V |13 —s@oi- NE A e LY = CLR
031 | 1033 7 15y 4 YU " UBaD T3
U3z | nNcio3d T ) i NC
e ML 14055 7.8 16 +5V
U3d T4L5244 o yie) + BV
435 74157244 o) 20 1 45
U3 FALDIZE I2E 14 +5Y | 14,¥3
U3l 45745 1o 20 | +8Y
U3s MEMLIL I el =) 45V
L33 MCMZIL 1 9 18 +8Y

Figure 15-2. Processor Module A9
Schematic Dlagram
{(Sheet 1 of 7)



» -3
+5Y
|
<R RS
4148 EELS
U334
o §i2?> §24 t e NI
EESET 1D SH4 OO BI00 Iao ue £l
12634 ] e 23V P 191 g, .,
3 pesET soi2 71y Wi ‘; o
BT A2 24e &} i
EAbrrvec a2 1L Blir 7L 2> Az
a3l Lig g |2 2 a3
$EY ER QW a4 P2 b o % LERAY
Pl pe as B 2l c B2 a5
] o bs 4ls g e 25 e
= e 3N a e % a7
321 ewra )
J_qu i B o o ?,\ PR,
~ 2T PR =3 oM 3
i = e AL ey 10 SH &
= }' A2 TO SH S
_ E 2%
i
T KTAL Y
213 _ » .
T z7ef e b 3G
= 244 Al
LiE A7
I3 =
oy ) . 2iEg .
\‘{;’7‘&3?_‘39 AB 17 3: b e
P i Bie iz
iz syo 12 i =17
e Y o= e =19
; A £
FROM  SH 4, 476 ~ 38 —Ee FRrRrLs Bip plZ
213 2 e c P
A48 15 e B e
215 il 5 7 15
F I B AL ,f 1R A5 A A i
FIOS o [l e . ] &
’ 27 gi TEs . ; A8 A
o iy
i 3:’; 3% ? f‘*? kT
: E NI ' A0 T
2 é = 27 2%"‘ : 1 o
ezl N LA ; i R
2lipz 1 - LE e
mwwww:ég—” ol = E 4
32 po AR 2 :
Ll
uuuuuuuu TET WA TR SR an - .
P a7l
w0 H 'j PR
/a7 124 i & a5 .
U3
i)
g 92 on
Lion 245 ac il %5 0o
23E Al R 215 o
a0 a2 243 o
11 A3 1R 935 on
e lay FOR 25 ps
5183 as 12 255 s
) B4 & 2 225 ne
Blps a7 12 215 p7
e 5
187 2o T T ws .
: ol - TO M4 :
o) TO SHD
D2
D4
Ve
Dt I
b7

Figure 15-2. Processor Module AS

Schematic Diagram
{(Sheet 2 of 7) i



‘ FROM SH 2, U36B-G ~im— S ¢
A g 0 0 4 'G5 TO SM 4, U26-173 I -
FROM SH?2 s >° M OSHZ
At
s w2 . 291,62 /851
Iyz e AO U 81 a0
7 A
B4 3 ) M Al A g
A
R Y by ]ENBL e — Al A2
26 F— a3 24 AB 5
14 e A4 41 a4 Do = o)
2A AS 3:as D! o
228 - Al 21 A pzHi— b2
= ] [P . —— A7 Ll a7 p3pd— 03—
Az 1 L Ag 13| a8 papid D4
A3 248 o A9 22| pg p5 HE e D5
o AO 21 a0 peHe— e
L Al 181 a1y o7 oy —
‘gm@— ¢l /ES1
4.7'{:
=W raq /650
Biao
1 At Uit
) ) 95l
Sia3
41a4 po 12 5O
3ias Dt o DY
? A pz H )
A7 Y L I, —
3 AB B4 14 D4
22| xa o5 |5 b5
24 Ao Do e Dle
-1V p7 L 07—
Zil e /25T
Bl er/757
210
Thas g
@l an AR
X N
4ipna patt— DO ]
2158 o) Lo, 7
LirG o2 p D2
AT a3 53—
23! a8 D pd . p4 —
ZLing o5 13 DS
12 1 a0 Ty L YA
18 f any o7 e b7 ——
_ELL. s /BT
2 Wlresi7as
8 a0
4 L5
Al 25L3L
&1a2
e A b
A D0 | 0o ——f
218 py {2 Dt
‘f A o2 %-———  R—
At 03 i —
LN vl (TR R—
2 a9 p5 e D8
B 1a0 e e oo el
151 an p7 2 7
P SV— % Y2 NY 72

i ' Figure 15-2, Processor Module AS
Schematic Diagram
{Sheet 3 of 7)



Figure 15-2. Processor Module A9

Schematic Diagram
{Sheet 4 of 7)

AF BLS .18 39

BN L

FROM SHZ, Pi-gg SEEl 34

FROM SH3, U3B-6
A AD

FROM S 2 Al
Al o B
A R— 3

FROM SH 2, UseA-3 £ 22
FROM SH 2, Uee g BOY 2]

L

B 23
N s g‘f 32
e D7 e a b
R ' S (o1
s D s
s D5 B
e 21
e D7 e
Pxir] 40
224 18
~

Ul

B2 e

oAt

RESET
52
RSO
RS1
€51
€50

£

R/W

[s]e]
[a]]

B2
D3
D4
D5
Dé
D7

CAl
B

1RQ A
A
PAG
PAl
PAZ
PAS
PA4
PAS
PAG
PAT
PEY7

PBe

PBS
PB4

PBO
PBzZ

FBI
CBZ
PE3

L{.E.@...TO SHzZ, UIS-4 o
: 3¢ \Q
3 o
4<
3 5 o |COLUMN
4 rd
: L84
18 KEYBOARD
3 30N
7 85
5 9$ 2 {row
10§ 3
: [EX4
¥t ¢ 2
13
A5V
e s [2 & EEE
7 OPT DET
oy R
v
10K +5 BY
Pk
o) U3l
:: fl’ INHIBIT  XO ;2 : ! g u3
1A YO s .
';’j a]com 202 — : 3—: ¢l
b -
12 iy ‘i'?;* RIN 1Y)
12 5]y -1V i ¢ qmoox T 0
4 ] Lol
:; |z w23 vRZ R8 ] eRr? I
] B |
3 &l & THRESHOLD . INT53A 200 | ci ‘Pidool
us3 ez LZlTee  pscu ‘ .
Hos2 )| : oo INACO
ol o RESET | i ey
L] s 12
- 1455 _ : ;
= 3 U3z
—12 =033
ve .
X 8h/o ci 4]
Y 3¢
i 2 p s




A e BTagd
FROM A':’
&M 2 9
) Lo i=] B El
——Am-—-@c
e 1 @3—‘2}

3
FROM suca.uauua.—.r—— Ve w2t
FROM SHZ, UBbA-3 [Cele, 363
A0 2ia a2 5100 3
4 =) o
Al B B Al 24
L A2 ele el ALY
A3 Qi pi2 4lps
Ad [ir4 £ £ i 3 Ad
—— A5 —Hr FI2 Elas TPB o
e -
I
Herw  vso L
Lis 365
E? a \ ol
i Ao 2 A A Al " 2 E
— AT 1B B2 a1 101 Lo
L. A8 ele c b 37N 1/o2 :2 A
—— A9 104y D2 21 a9 1/03 1 e
+ 5y ::E E..!...L..... IOW— . |/O4.‘ _A':B
2 It I S
, = mii3-5 u37
VLH?.D G1a-12 TC SH 7Y 246
® ] 178 U313
Ei ] 3
RN A 3 Siin
E:i-i g g 5 ] 21 ;| use g Do B lao
7 1 24 FROM SHZ o 7] gy
FROM | U22-5 =lc crd Lisa | 2
s Uz 19 p D A3 L o2 2482
u2z-1t e g4 3iad L D3 183
v23-3 —F F 2 2s | - 04 —4p4
' b D5 85
g — Do :? BG
I—g D 81
! g ug L
_______ Ho o
crom (U232 z A A 2 Il, A
UT3-6 8 B A7
SHT {uz3-7 c Py i AN /ol :: 2 "
+5V D D2 5lag - 7oz {2 Tias
2le g L] 05 /o3 M 51Ae
%F /o4 | 2447
] DR
= g Ul1-4 10
] e 3] = %
G7aB -ui-rz) 57
Blg 272) 4
A
c 5 5
Lear Q i HZIA)3_—____—C°
Réa T}OOPF - > 20
+5BV A R/
5no ._m...«qg A CAR 3._______.__.#............”
¥°10)‘/8W
48V
FROM SH2, Lsec -8 W
Figure 15-2. Processor Module A9
Schematic Diagram

{Sheet 5 of 7)



Figure 15-2. Processor Module AQ
Schematic Diagram
(Sheet 6 of 7)

FROM sSH 2
U36A -3

£

3

= TG SK 7, US-7

z veDp
[ {uea)3 L1 vy
00

+5v

Ri7
SA4TK

45V

B}, e k]
=R ) ey 8
Le] Y2y

L

+ 5V

SET

TP4

D@
e
K B8

FO SH7T

T w22

L
I

i@oa e TO SHS, UZIB-12
BID TO SHT. Ul-9

P

[rr—

i




FROM SHG, UID-8 —
i
+5V 9« e
13g -i4 4 1oy
RI6 FROM SH 5 | U3B-13 ——21p2 o ” oo ]
S 4.K U8 -1z —— =03 @3 Y A 44562
A 45y ——12i04 Qzf 2ine |
Llele Q A7 =
13/g) ok
18! preng FROM SHE, USD-H — ek
9 13 _J__ch_s/wg +5V wil c.u; )
ciLK 175 = {SER §
U39 -4 —3ip) 5 . CLX INHB
U39 = 13— 4 Ala 3=
FROM SHS | o0~ 2] I 3 |ne 3 20y CHAR GEN
U3g -2 D3 Qs A ol 21y
U39 -1t —131p4 Qth 4 1na Z- AXIS
AN 2 5 o7 T 14 H
R Qi 71A3 o =
-5y 53 pe P &
re ey 191e o5 115 T}
: o ol
077 D3 )
I FROM SH G, UTB -9 ——tlZp] 393 gq 112 Blao p2HL $le
THAR_ZEW (22 13 i 2] s 22 710 o 1o 3la
RESET wF I ey 2418 & ln2 po 2 Zdp
o] = M—— 1 3 )
QN M e 78-4
" 1 -imm—um-e 1o SH5
(A= FRS st LB = 1O
2ot l - L2812
1P3
073
! 8] Bl 191 gal LR
e as 12 )
iy AN qc 1@ m@c‘” '%&cz 44 5 TTRGE
Lig b g DA
[=} M 12 ) 4
5 ; MAX /MK 2814 ....L——‘)
e U292 =
?« 1 oAD bo-4 | 7O SHS
——gG-ENABLE & e U729 G
DOWN / LIP | d A UZA
= E"""‘L“4 c 123
R2 = !
00 _
+ 5V AR 5l ere sl
1OK A 8 CLR
Y3 L
+ By H yis]
= @—9 HORIZ
CHAR SYNC
9 Jx B AR SYMN
=5 G e 123 o .
R - v3e Lk 23 vert
+5V P P =L B 72 B e 2 00) >
TOK 1] 8 .
eL
"
+Z\z Figure 15-2. Processor Module A9
Schematic Diagram
{Sheet7 of 7)




Find Gy, Part Mo, Momencialure Part Value
HNo. Req.

RTC-40104 HCHO PAROC CHAR GEN
001 t 840301440 PWB, MICHO PROC CHAR
002 AR ATVI145 ADMESHVE SIL AUB
603 AR SHEIWRPS SOLDER
004 AR $1-14167A0 N BLACK
005 1 "7-80335A63 BRACKET,PWS MTG
006 4 MSZ04T0ADE-E  FIVET 1/8X.312
ooy 2 5CB4500B03 EYELET
008 2 $0B4284801 RETAINER
009 2 MS35206-214 SCREW,FH 4.40X,312
coo 1 2180369482 CAPACITOR AUF-20-100
G oo2 1 21082187814 CAPACITOR 1008PF-10-100
coo 1 21-80369A82 CAPACITOR 204100
Cos 1 21-80363A82 CAPAGITOR LTUF-20-100
€ 605 1 21-80359A82 CAFACITOR UF-20-100
006 1 21-80363A82 CAPACITGA AUE-20-10D
¢ 007 1 21-80368A82 CAPACITOR AUF20.100
C 008 1 21-00369A82 CAPACITOR AUF-20-300
Coos 1 21-B034BARD CAPACITOR AUF-20-18
c o1 1 21-80368A82 CAPACITOR (HJF-20-100
con 1 21-B0365AB2 CAPAGITOR UF-20-100
cor 1 21-80169A82 CAPACITOR LMJF-20-100
Cota 1 CMO4ED270J03  CAPACITOR 27PE-5-500
Cot4 1 CMOEDZIOIS  CAPACITOR 27PF-5-500
cots 1 2308466501 CAPACITOR GUE-26Y
Cot6 1 21-80369A82 CARACITOR AUF-20-100
coir 1 21-BOIBIAE2 CAPACITOR F-20.100
coi 1 21-BUBGIABZ GAPACITGR SUF-20-100
co19 1 23DB3441B15 CAPACITCR 1.0UF-20-35
€020 1 23083441815 CAPACITOR 1.0UF-20-35
oo 1 21052420859 CAPACITOR D1UF-2080-200
G022 t 21-B0389A82 CAPACITOR UF20- 100
com: 1 21-B0369A82 CAPACITOR SUF-20-103
C 024 1 21-80369A82 CAPAGITOR UF-20-100
oS 1 21-80360A82 CAPACITOR 20100
c oz 1 21-B3360AB2 CAPACITOR UE-20-108
cear 1 21-80360A80 CAPACITOR 100PF-5-500
¢ o 1 21-80360AB2 CARACITOR AUF-20-100
C 028 1 N-BOIEIABY CAPACITOR UE-20-100
G 30 1 21-80368A82 CAPACITOR AUF-20-100
3t 1 21-B03BIABY CAPACITOR 200300
C 032 1 21-BO3GIAB2 CAPACITOR UF-20-500
C 033 1 21-B0368ABY CAPAGITOR AUF-20-100
C 034 1 23D84665F01 CAPACITOR 10UF-25Y
C U 1 23DB4665F01 CAPAGITOR 10UF-25Y
¢ 036 1 2BOBSGE5F0 CAPAGITOR IR-HY
C 037 1 23084665F01 CAPACITOR 10UR-25V
CRO9Y 1 46-B4493K02 DICDE
GRO02 1 AB-35B50C47 DIODE
CAS03 ' A5-G5B50047 DIQUE

Figure 15-3. Processor Module A8 (RTC-40188)

Parts L.ocation Diagram

Find Gty. Pari No. Nomenclature Part Value

Mo. feq.

Qoot t 48-B026BAD2 THANSISTOR MPSE510 SCREENED
1002 1 4B-BOIEBADS TRANSISTOR MPS6520 SCREENED

A 001 t 63124480 RESISTOR 20H5-1/4

A 002 ¥ 6S124A72 RESISTOR 1K-5-1/4

A 003 ' 63124481 AESISTOR 3.3K-5-1/4

8 004 t 85124A51 RESISTOR 3.3K-5-1/4

7005 1 §5124A85 RESISTOR FIK-5-1/4

8 008 ¥ 6-10621C83 RESISTOA 5310-1-148

R 007 1 63124A57 AESISTOR 2.2K-5-1/4

A o ¥ 85124A57 AESISTOR 2.2K-5-174

] 009 1 £3124R67 RESISTOR 56K-5.1/4

A 010 1 B5124A87 AESISTOR 5 6K-5-1/4

RO 3 65124A97 RESISTOR 100K-5-124

a0z 1 85124473 AESISTOR 10K-5-174

RO13 1 65124A73 RESISTOR HIK5-1/4

ROt4 1 BSIZIATS RESISTOR 1OK-5-174

R 035 1 BS124A61 RESISTOR 2.3K-5-1/4

R OB 1 63124A85 RESISTOR ATK-5-174

R 017 1 85124A85 RESISTOR 4.7K-5-174

R 018 1 B51I4A6S RESISTOR 4, 7K-He 108

TPOO1 1 3-582115-9 JACK TP WHITE

TPoaz 1 3-582118-9 - JACKTIP WHITE

TPOO3 1 2.582118.9 JACK.TIP WHITE

TPOO4 1 3-582118-9 JAGKTIP WHITE

TPOOS 1 3-582118-9 JAGK TP WHITE

TPODS 1 3.582418-9 JACK. TP WHITE

TPOOT 1 3EBITIEG JACK,TIP WHITE

TROGS 1 35821189 JACK,TIP WHITE

00 1 51-B0268A 11 INTEGRATED CIRCUIT  SNT4LSS4NS SCREENED
oo 1 51-B0358A12 INTEGRATED CIRCUIT  SN74LS123 SCREENED
w0 1 51-B038BA09 INTEGRATED CIRCUIT  SNTALSOONS SCREENED
U004 t 51-60368AT1 INTEGRATED CIACUIT  SNTALSO4NS SCREENED
U0 H $1-BO3GAAZS INTEGRATED CIRCUIT  SNTALSBENS SCREENED
U oos 1 51-80368A73 INTEGRATED CIRCIHT  SNTAS00MN SCREENED
uea? 1 51-B0388A24 INTEGRATED CIACUIT  SNTALSTANS SCREENED
L o8 1 51-B0368A29 INTEGRATED CIACUIT  SN74L.S260N SCREEMED
U 009 1 $1-80368A15 INTEGRATED CIRCLIT SN74L5166NS SCREENED
U010 1 5§1-80345A12 INTEGRATED CIACUFT

uon 1 51-B02ERA1E INTEGRATED CIRCUIT SN74LS175NS SCAEENED
Uiz 1 51-80368A11 INTEGRATED CIRCUIT SN74LS04NS SCAEENED
U 1 51.80068A15 INTEGRATED CIRCUIT SN7ALS175NS SCREENED
U ot 1 51-80368A14 INTEGRATED CIRCUIT SHZ4LS139NS SCREENED
U016 1 S1-80368A03 INTEGRATED CIRCUIT

yot7 1 51-B0068A04 INTEGRATED CIRCUIT

uts 1 51-B0368A04 HTEGRATED CIRGUIT

U9 1 51-BO3EBATI INTEGRATED CIRCUAT  MCBR0ZP SCREENED
w20 ¥ 51-BOIBBAZ0 INTEGRATED CIRCUIT  SNT4LSP45NS SCHEENED
L2t t S1-B0368A17 INTEGRATED CIHGUIT  SN74LSIGNS SCHEENED
22 t 59-80368A22 INTEGRATED CIACUIT  $N74LS39INS SCRAEENED
23 ¥ 51-80268A74 INTEGRATED CIRCINT  SNF4LS12INS SCREENED

Find Qty. Part Mo. Nemenclaiure Part Valus

Ho. Req.

ue24 1 51-80368A28 INTEGRATED CIACUIT  SHIALSZ2INSCREENED
U 625 ' 51-80168A89 INTEGRATED CIRCUIT  MC1455F1 SCREENED

U 626 L 51-8036BA72 INTEGRATED CIRCUIT  MCBB21P SCAEENED
uer 1 51-BO345A31 INTEGRATED CIRCUIT  SNTALSISSANS SCAN
Uz % 51-B0345AT INTEGRATED CIRCUIT  SN74LSIS5AMS SCRY

U a28 t 51-80345A31 INTEGRATED CIRCUIT  SN74LSI85ANSSCRN

U 630 1 §1-B0345431 INTEGRATED CIRCUIT  SNTALSISSANS SCRN

U 03t 3 5§1-80368A08 INTEGRATED CIRCUIT

U g3z 1 51-80368A08 INTEGRATED CIRCUIT

[FRk! 1 §1-80368A38 INTEGRATED CIRCUIT  MC34053BCP SCREENED
U634 1 51-30188A19 INTEGRATED CIRCUIT  SN7ALS244MS SCREENED
uess 3 £1-G0366A19 INTEGRATED CIRCUIT  SN7ALS244HS SCREENED
U 03 H 51-B00BA13 INTEGRATED CIRCUIT  SHTALS1Z5ANSSCRN

4 037 3 51-80368A20 INTEGRATED CIRCUIT  SN7ALS245NS SCREENED
o3 t 51-B0345A 11 INTEGRATED CIRCUIT

4038 H 5160245411 INTEGRATED CIRGUIT

YRDO1 H 4B-B4302A09 DIODE ZENER 6.2V-5-.4

VRDDZ 3 4B-BAID2A0Y DIODE,ZENER B.2V-5-4

¥ 801 1 48-B0346A06 CRYSTAL $0MHZ

o0t 3 84-88331A40 PWE, MICRO PROC CHAR




SECTION 16
HIGH VOLTAGE POWER SUPPLY (A10)

16-1, GENERAL. CRT bias and drive voltages are provided by the high voltage power supply. The power
supply converts a nominal 15 VDC input to output voitages of +4 kVand a -2 kY. In addition, control circuits for
the CRT focus and intensity grids are contained in this power supply. The high voliage power supply block and
schematic diagrams are shown in figures 16-1 and 18-2, respectively.

16-2. HIGH VOLTAGE SUPPLY. An 8 VDC at the center tap of the high voitage transformer is switched,
through the transformer primary winding by the chopper, at a 20 kHz rate. The chopper drive signals originate
in the low voltage power suppty. One transformer secondary winding provides a 6.3 VAC CRT heater voltage.
The other transformer secondary winding provides a 1 kV to a X4 multiplier and a X2 multiplier. The output of
the X4 multiplier, a nominal +4 kV is the CRT anode voitage. A nominal -2 kV output of the X2 multiplier is
applied to the intensity and focus modulators. The -2 kV is reguiated by comparing a sample of the -2 kVio a
6.3V reference signal. The resultant signal conirols the level of the DC input at the center tap of the high voltage
transformer. A bias divider, on the transformer center tap, provides the HV CHOPPER BIAS signal to the fow

voltage power supply.

16-3. INTENSITY AND FOGUS CONTROL. An B7V zener diode and a resistive divider circuit provide the
intensity and focus voltages. Each modulator provides variable output voltages, within their bias range, under
the control of the low voltage INTENSITY TV and FOCUS TV input signals. The grid and focus voltages are
stabilized by using DC controlloops. The INTENSITY SAMPLE signal and the HV REF signal are compared, on
the scope amplifier module, to an input control signal. The result of this comparison is the INTENSITY TV
signal, In a simitar manner, the FOCUS SAMPLE signal is compared, on the scope amplifier module, to the
input control signal. This results in the FOCUS TV signal.

16-1
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Figure 16-1.

High Voltage Power Supply A10 Block Diagram
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Figure 16-2. High Voltage Power Supply
A10 Schematic Diagram




Find Cty. Part No. Nomenclature Parl Value
No. Reg,

AlB RTP-1006A HIGH YOLT PWR SUPPLY

(i) 1 RTR-3015A HIGH VOLTAGE BWE ASSY

02 1 15-PO7858VH0L HOLUSING.H ¥ PWR SUPPL

03 2 821-5-2 SCREW CAPTIVE 44l
004 10 M535206-215 SCHEW.PH _1120-48X 375
0a5 it ME27183-3 WASMERFLAT 125
0o6 W MS35338-45 WASHERLOCK 412
007 3] 2634-180331-M 14D WASHER SHOULDER

058 3 14-15141AD¢ INSULATORMICA

ooe AR GrBal COMPOUND, THERMAL

410 AR FO1AOTD WIREHIGH YOLTAGE

01 AR WIRE 24 WHY
o12 AR SHEIWRMAPY SOLDER

G132 AR 1E14167AN WK - BLACK
014 1 1-60304A6D TRAMSIENT PROTECTOR

05 1 M535489-6 GROMMET

01§ 1 1480370447 INSULATOR

o1y 1 3016-A-2-A-9 SPACER

P 002 1 9-80231A82 CONNECTOR,CRY

P 004 1 540448-5 CONNECTOR,S PN

G 03 3 2h5a8t TRANSISTCR

O o4 1 INEBEY TRANSISTCR

O 05 1 48-889302 TRANSISTOR

Figure 16-3. High Voltage Power Supply
A10 (RTP-1006A) Parts Location
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Find Qty. Part No. Nomenciature Part Value
No. Req.

00t 1 84-P01332V007 PRINTED WIRING BOARD  TRANSIENT PROTECTOR
002 AR WIRE 22 WHT

003 AR WIRE 16 WHT

004 1 BOTSL TEBMINAL LUG

005 AR SNEIWRP3 SOLDER

P04 1 640440-5 CONNECTOR.S PiN 5PIN

R 40t 1 B-125A4% RESISTOR 1000-5-142

R 402 1 B-125A40 RESISTOR WO0-5-142

R 403 1 §-125A48 RESISTOR 1000-5-1/2

£ 404 1 G-125A49 AESISTOR 1000-5-172
VR401 1 48-80363A85 DIODE ZENER 20V

VA402 1 48-80360A95 DIODE.ZENER 120v

V403 1 48-80360A95 DIODE.ZENER 120

VR404 1 48-80358A95 DIODE,ZENEA 20V

YR405 1 49-80368A35 DIODE.ZENER 120V

VRA0G 1 48-80368A95 OIODE.ZENEA 120V

VHAOT 1 A8-BOIBEAGS HODEZENEA 120V

VR408 1 49-BOIBBADS DIODE ZENER 120V

N

P4-
Pa-2 —, °
A

1-80304A60

Figure 16-4. Communications System Analyzer
Transient Protector Assembly Parts
Location Diagram
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Find Qty. fart No. Nomenclature Part Value Find Qty, Part No. Nomenciature Part Value

No. Req. No. Req.
RTP.40154 HY PWR PWE ASSY G ! 48-BUMIALS TRANSISTOR
Q01 1 B4-POTETIVEO PRINTED WIRING BOARD G 002 3 48-80341A45 TRANSISTOR MPS-D51 SCREENED
. 002 a B1534-8-1/8-5 SPACER.SWAGE LG 0 006 1 MJE240 TRANSISTOR P S5510 SCREEN
. o003 6 B1514.B-3532-5  SPAGER SWAGE 08385 gggz : 22;5;3;3::\92 ;:ggi'g;ﬂﬂ 1.2M-5—11.!2 ED
004 8 £40206-1 JAGK.PRINTED CiRGUIT ho ! Siaseas REsisTon L
007 1 M$35206-217 SCREW.PH 1£20-40%.508
008 ; HMSI5648-242 NUT HEX 12040 A oo3 ! 65125024 RESISTOR LM 5172
010 ; MS35206-329 SCREW AB80-32K1.375 A aos ! B5124A29 RESISTOR 150-5-344
o1 1 MS27183-5 WASHER.EL 6 A oos 1 65124818 - RESISTOR BBOK-5-1/4
012 ] KES-32 NUT.CLINCH 632 R 006 1 65124822 RESISTOR 514
o014 1 42-15031A60 CLAMPLOOP NYLON RoB7 1 65124822 AESISTOR 5174
015 1 MS37183-3 WASHER.FL 125 R 068 3 680331437 | BESISTOR 20M-1-1
016 1 M$35338-40 WASHER LOCK 112 R 0e8 ! 63124487 RESISTOR H00K-5-1/4
17 1 MSI5480-4 GROMMET RUBBER R0W ' 63124489 RESISTOR 47514
o8 AR O—— SOLOER A o1 1 65124A28 RESISTOR 150-5-1/4
019 AR -1418PATT K BLACK Ro12 1 65124497 RESISTOR 100K-5-1/4
020 AR WIRE BOLID 26 WY 8013 1 68124287 BESISTOR 100K-5-1/4
021 AR RTY3MO COATING.SILICONE RO14 3 68124816 |  RESISTOR 560K-5-1/4
€ 001 1 21-BDIBEAB2 CAPACITOR UF-20-108 8015 ! 6812¢4A07 - ©  RESISTOR 100K-5-144
002 1 21DR2428859 CAPACITOR DIUFA2080-200 8018 K 65124822 RESISTOR ih-5-1/4
€ 003 1 21083535E 18 CAPACITOR QIUFE0-20-3KY RO ; ¢-80331A37  RESISTOR 20M-1-3
c o4 1 21DBISLEE19 CAPACTIOH DIUFED-20-0KV Ao ! 51062148 . RESISTOR A12K-1-1/6
© ops 1 21083505819 CAPACITOR GIUFBH-20-3KV R 020 ! 65324822  : RESISTOR 512
C ok 1 21DBISHEETY CAPACITOR QIUFB0-20-3KY re2t ! fa01062 1 AESISTOR 42.2K-1-178
C o7 1 21083596E19 CAPACITOR BIUFB3-26-3KY R 1 85124a73  :  RESISTOR T0K-51/4
C 508 1 21-BO3GIABD CAPACITOR QU4T-6000 R oz ! 65125622 RESISTOR 5342
C 008 i 21D8355E19 CAPACITOR S1UFBE-20-3RY A 624 ! 85124870 . RESISTOR 10H-5-344
¢ o0 1 21D82596E19 CAPACITOR B1UFBE-20-3KY A2l t 68128A73 RESISTOR OK-5-1/4
eon 1 21D83596E19 CAPACITCR D1UFB0-20-3KY A 626 K 880331437 RESISTOR 20M-1-374
coiz 1 21083506819 CAPACITGR DIUFS0-20-3KY A G2 t BS126425 ¢ RESISTOR 10651
cota . A AR CAPACITOR AIPE.AKY Aoz 1 65124801 RESISTOR 40-5-1/4
¢ oa 1 2108218714 CAPACITOR VOBIPE-104100 029 k BS124A71 HESISTOR 8.2K-5-114
C o018 1 23-B0369ATE CAPACITOR 47UF-50V R0 t 6-10621A81 RESISTOR 681118
G o6 1 21082426835 CAPACITOR 2000PF-10-200 RG34 ; §10621081  RESISTOR 10K-1-1/8
coy 1 23DB46E5FD1 CAPACITOR 10UE-25Y 7 035 ! §10623073 1 RESISTOR 16.5¢-1-3/8
I co 1 21082428818 CAPACITOR O3UF-20-500 R O35 ! 6-10621E85 RESISTOR M-1-178
‘ c oo ) SLECIGHALD CAPACITOR JUF-20-100 # 037 1 1A08345IFI3 ,  RESISTORVARIABLE 20K
C 00 1 21-80369A82 CAPACITOR HUF-20-100 R o38 1 ANSSDA422F RESISTOR 44 2K-1-1/8
cog 1 23-80388AT3 CAPACITOR 180UF-35V R oa3g 1 B5124A49 RESISTORA THuS 174
C 023 t 210BI586E1D CAPACHTOR DIMF-3KY T oM 1 25-80368A13 TRANSFORMER
:g GROG? 1 $8.84463K02 DIODE U oo 1 51-80348A81 INTEGRATED CIRGUST  CMY17-1SCREENED
! CRE0Z H AB-BA463K02 DIODE b 062 1 51-B034BASE INTEGRATER CIRCLAY CNYI7-1 SCREENED
CROG s HVDMX30 HOBE U 0o 1 51-BORS5ADR INTEGRATED GIRGUIT  CADI60E SCREENED
CRp 1 HYDMX30 DIODE VEG01 1 45-B0345A86 DIDDE.ZENER 07V-5-5
CRODS H HYDMX30 DICDE VAG02 1 48-B0345A87 DHIDE.ZENER 150V-5-.5
-------- : CRODS 1 HVYDMXE0 DIODE vAeo3 1 46-B0368A98 DIODE ZENER
GRoo? ; HVDMX30 SIODE VARO4 1 48-B3461E13 DIGDE ZENER
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J 001 1 09-80351A85 SOCKETSOLDERDIP B PIN
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Figure 16-5 High Volitage Power Supply
A10 PWB Parts Location
Diagram {(Sheet 2 of 2)




SECTION 17
RF INPUT MODULE (A11)

17-1. General. The RF Input Module is subdivided into three isolate circuits; input protection and power
meter, wideband amplifier and frequency converter and duplex generator. A block diagram of the RF Input
Module is shown in figure 17-1 with its schematic shown in figure 17-2,

17-2. Input Protection and Power Meter. RF power to and from the system pass through this section to a
common input/output RF connector (R In/Out) attached to the module. Inthe ganerate or monitor operating
modes the input protection relay is switched so that a low-loss 50-ohm path exists through the module. When
the power monitor mode is selected, the WATT MTR EN line switches the refay so that the input is connected
to a 50 ohm power termination. A detector across a portion of the load provides a DC level proportional to the
input RF level. This level is amplified and made available to the system processor for the determination of input
power. A thermal sensor monitors the load lemperature and signals the processor when safe operating limits
are exceeded. The processor in turn warns the operator that the RF input to the unit must be removed to
prevertt permanent damage.

17-3.  If power in excess of 200 mW is applied to the system while operating in the 50 ohmload, protecting the
system. A signat line (INPUT PROTECT ACT} to the processor resultsin an audiable and visual warning to the
operator that the unit is in a protected mode, The warning ceases and normal operation resumes if the RF input
is removed or if the power monitor mode is selected.

17-4. Wideband Amplifier and Frequency Converter. The wideband ampiifier provides a leveled RF output
from -3dBm to +13dBm in the generate mode and a +7dBm LO drive in the monitor modes overthe 10 KHz to |
GHz frequency range. Primary components of the leveling loop are; the input VCA (Voitage Controlled
Attenuator), the output level detector, and the level comparator. A level control voltage, proportional to the
desired output fevel, is compared to the actual output leve! as determined by the level detector. The result of
the comparison steers the VCA maintaining the detected output level equal to the requested outputlevel. In the
generate mode the control voltage is obtained from the front panel RF level control {AM Mod + DC REF). For
generate AM, the modulation signal is summed with the DC control level, causing the RF output level to foliow
the modulation signal. Also, in the generate mode the signal from the output level detector{(CARRIER + MOD
LVL}is made available for the determination of RF output power and percent of AM. A fixed reference voltage is
switched .to the level control input in the monitor modes giving a leveled +7dBm {ocal oscillator drive.

17-5. The VCA on the wideband amplifier board covers the frequency range from 1 MHz to 1 GHz, For
frequencies below 1 MMz, the VCA select circuit clamps the VCA in the minimum attenuation position and
enables a low frequency VCA in the RF Synthesizer. Coincident with the enabling of the low frequency VCA,
the lime constant of the output RF level detector is increased assuring proper operation down to 10 kHz.

17-6. The wideband amplifier output is relay switched between the local oscillator port of the input mixer for
the monitor and generate DSBSC modes, and the RF attenuator for the generate mode. An RF sample from the
mixer tocal oscillator output terminal, at a nominal level of -20dBm, is provided to the duplex generator.

17-7.  The frequency converter section consisis of the input mixer, the {irst IF amplifier, and IF filters. In the
monitor mode the desired signal is converted to 10.7 MMz by the input mixer. A two-pole input filter, IF
amptifier, and a four-pole output filter select the 10.7 MHz component at the mixer output. The 10.7 MMz IF
output of the converier is applied to the receiver module.
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17-8. For DSBSC generation the modulation audio is applied to the IF port of the input mixer through an
isolation network. With the output of the wideband amplifier switched to the local oscillator port, a DSBSC
signal is present at the RF port. Switching the Step Attenuator to the RF output port makes the DSBSC signal
available at the RF outpul,

17-9. Duplex Generalor. The Duplex Generator output is a frequency component that is offset from the
system monitor frequency by 0 to 10 MHz or by 45 MHz. The offset is obtained by mixing the -20dBm local
oscillator signal from the wideband amp, which is already offset by 10.7 MHz, with a signal frequency from 10.7
MHz to 0.7 MHz or 34.3 MHz.

17-10. For the 34.3 MHz mixing signal, a single VCO is used. Tuning of the VCO is with the OFFSET FINE
TUNE line from the front panel. Frequency modulation of the VCO is implemented by suming the OFFSET
MOD signal with the tuning voltage.

17-11. For the 0.7 MHz to 10.7 MHz mixing signat a VCO with a frequency range from 35 MHz to 45 MHz is
mixed with the 34.3 MHz VCO. The 35-45 MHz VCO is tuned by the OFFSET COARSE TUNE line from the tront
panel.

17-12.  Asample of the offset frequency is made available to the frequency counteron the OFFSET FREQ line,
The processor uses the frequency information to calculate and display the actual duplex frequency.
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Figure 17-1.

RF input Module
A1l Block Diagram
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Figure 17-6. RF Input/Wattmeter A11A1
(RTL-40618) Parts Location
Diagram
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Find Qty. Part No. Nomencialure Part Value
No. Req.
RTC-10028 AF INPUT MODULE
o0 1 27-80335A30 HOUSING,HF FRONTEND
w2 1 15-8D34EAB2 COVERMODULE OFFSET GENERATOR
003 1 15-80331A83 COVERMOD,WIDE-BAND A
004 1 15-80335A33 COVERMODULE-RF PROTECTION-WATTMETER
005 8 MG515206-213 SCREW.PH 4-30X.250
006 23 03-POTIBIVOZE  SCRAEWMACH.SEMS PH EX 4-40X.312
036 8 03-15013G11 SCREW.&H 2-56X.312
oae 2 #4535338-40 WASHERLOGK NO.4
mo 12 MSPTIE3-3 WASHER.FLAT NOL4
ot 4 MSI5338-29 WASHERLOCK NO.2
2 n NASBZOG" WASHERFLAT NO2
013 AR SNEIWRMAPS SOLDER
014 AR H-14167A01 K BLACK
015 AR 30-B4421F 13 CABLEAF WHITE
018 AR WIRE 22 WHT
017 1 07-PO32BVO0T  BRACKET.FRONT ATT
018 1 07-PODZ0BNOO1  BHACKET.REAR ATT
019 2 2053-440-85-20  SPACER
020 2 M524693-51 SCREW.FH 4-40X3/16
024 4 M$35206-226 SCREW 6-32X.250
026 4 M535338-41 WASHER.LDCK NO.6
Q21 AR 62 EROXY.ABELSTIK
928 1 1-B0304A45 CABLE ASSEMBLY
o208 1 07-POOIIENDDY  BRACKET.CHUKE MNTG
030 4 28-14070A81 TERMINAL
o3 1 43.POSB40R001  SPACER.CONNECTOR
032 2 42-POSBAGR00T  STRAP.CLAMP.CABLE
033 1 29-15122A05 TERMINALLUG
034 1 20-POEASOACOY  TERMINALSOLDER
035 AR G-642 COMPOUND, THERMAL
036 4 MSI5205-215 SCREW 4.40%.375
037 AR M2I053/5-103-8  INSULATION SLEEVING 083 WHT
03 AR TAPE NATURAL
040 2 813 TERMINAL LUG.NO 12 DIBBRASSHOT TIN
042 AR WARE,BUS 24
043 AR INSULATION SLEEVING 22 WHT
44 1 26-POOJ4BNOOT  SHIELD.ATZ GHEM MiILL
047 AR SNB2WRMAPY SOLDER
048 AR COMPOUND, THD LKG.BLUETYPE ILGR N242
048 2 03-15013G09 SCREW 2-56X.187
052 a0 MS24693-52 SCREW 4-4DX1/4
0523 4 5610-21-31 WASHER n3.4
55 AR MSIIH7-4-9 STRAP HATURAL
057 1 B4-PDIBZTVO0N  PLATEFRONT ATTENUATO
058 AR TL-PL4386AG0E  ADHESIVEEPOXY CHEMLOK 305
051 3 1214-5 WASHERINT LOGK 14
A 0D 1 RTL-36618 AF PROTECTION & PWA M
A 002 1 ATC-40158 AF CONV/WE AMPL PWE A
ALO3 1 ATC-40160 GFFSET GENERATOR

Find Qty. Part No. Nomenclature Part Value
No. Req,

ATOOY i 58-80335A47 ATTENUATOR

AT002 1 58-8034BABG TERMINATION.RF SO0HM

G o I 8-B0331A29 CAPACITOR SOODPF-GMV-500
C ooz 1 B-80331A29 CAPACITOR SOODPF-GMV-530
[ e 1 8-BA331AZY CAPACITOR S000PF.GMV.500
Coos 1 8-80331A29 CAPACITOR SD00PF-GMY-500
G o5 1 8-B0331A29 CAPACITOR SDO0PF-GMV-500
C s 1 8-80331A28 CAPACITOR SDODPE-GMV-500
cor 1 8-BO3T0AIB CAPACITOR 1DDOPF.20-500
cote 1 §-80331A29 CAPAGITOR S000RF-GMV-500
cot9 1 8-80331A29 CAPACITOR SHO0PF-(IMV-500
C 020 1 8-80331A29 CAPACITOR SDO0PF-GMY-500
c oz ¥ 8-B8321A29 CARACITOR S000PF-GMV-500
co22 ¥ 8-80331A29 CAPAGITOR SDOOPF-GMV-500
C 023 1 8-80331A29 CAPACITOR SO0DRF.GRV-500
c oy ¥ 2$-80370A08 CAPACITOR 2200PF-20- 100
CR105 1 48.-BO345ASS DICDE

FLOOB 3 91-80346A12 FILTER

FLoa? i1 91.B034BA12 FILTER

£L008 i F1-BO3ABAI2 FILTER

FLOG ‘1 21-80346A12 FILTER

FLOTT 1 $1-80346A12 FILTER

FLO12 1 FLB034BA12 FILTER

FLEM3 1 91-80346A 12 FILTER

FLOM4 1 91-8D346A12 FILTER

FLO1S 1 $1-B0346A12 FILTER

400 1 5033168 CONNECTOR,AF TYPEN

J 0oz 1 §-B03MIATE CONNECTORRF

J005 a1 9CB4135B802 JACK PHOND

Joor 1 SCBA135B02 JACK PHONO

L 001 1 24-80348A83 coiL 47DUH

Loga 1 24-80348A83 Coun. 4TOUH

L 003 1 25-83127G81 CHOKE

L 605 ) 24-80369A25 couL .22UH

L 608 3| 24-80369A23 con ASUR-1D

L 607 1 23-80369A23 ol 15UH-10

L 008 " 24-80369422 ol 15UH-10

L 003 1 24-80369423 con I5UH-10

Low t 24-80369A20 COolL ASUH-10

L o1s i 24-50369A23 [wallN EUMH10

P oot t 1-80304A53 CABLE ASSEMBLY 24PIN-181N-5EDE
P 002 1 1-60304A54 CABLE ASSEMBLY 16PIN-1G1N-END
ATO0t 1 DECBIBUDKDS THEAMISTOR

§013 t 40-80335A74 WAFER.SWITCH

Figure 17-4. RF input Module A11

{RTC-10028} Parts Location

Diagram (Sheet 2 of 2)



Find CHy. Part No, MNomenclature Part Value
No. Req.

RTL-40618 RF INAMATT MTR PROT
00t 1 84-80335A18 PWB, RF PROT & PWA ME
002 AR SNEIWRMAPS SOLDER
003 AR SNBIWAPI SOLDER
004 AR SNEIWRMAPD SOLDER
o0s AR 111436740 INK BLACK
007 1 26-PO034TNOD SHIELD RF FENCE CHEM-
008 AR WiRE 24 WHT
009 AR MOBO53/5-108-9  INSULATION SLEEVING 250 WHT
010 AR 01-P002GOND1G  STRAPALLOY 110 COPPE 002 THICK,QQ-C-576
ot 2 39-P00249NOO1 SLEEVE
C Wt 1 21DBI596ER2 CAPACITOR 1100PF-5-200
C 102 1 21-80370A24 CAPACITOR 2200PF 200100
C 103 1 24-80365A82 CAPACITOR HUF-20-100
C 104 1 21-80368A82 CAPACITOR JAUF20-100
C 1086 1 24-BD34BAT6 CAPACITOR 10PE10-200
QLT 1 21-80370A14 CAPACITOR 22PF.5-100
C 109 1 21-80370A24 CAPACITOR 2200PF-20-100
C 10 1 21-80370A14 CAPACITOR 22PF.5100
cin 1 23DB4762H14 CAPACITOR 4TUF-20-50
cnz 1 21-80370A14 CAPACITOR 22PF-5-100
c 113 1 21-B0I48AT6 CAPACITOR 10PF-10-200
s 1 21.80348A96 CAPACITOR HOPF-18-200
C 16 1 21-80370A14 CAPACITOR ¢ 22PE5-100
cuy 1 2.80348A96 CAPACITOR 10PF-10-200
G 1t 1 21-80248A96 CAPACITOR $OPE-10-200
G 19 1 21-8037GA14 CAPACITOR 22PF-5.100
C 120 1 21-80376A14 CAPACITOR CEPF.5-100
cn 1 21082187814 CAPACITOR 1050PF-10-400
ci22 1 21-80370A14 CAPAGITOR 22PF-5-100
c 123 1 24-30370AZ6 CAPACITOR O 20:50
C 124 1 21DE2187614 CAPACITOR $000PF-10-1G0
cus 1 20D64762H14 CAPACITOR 47UF-20-50
CRI 1 48-B0345A64 DICDE
CR103 1 48-B44BIK02 DICDE
CR104 1 4B-B4463K02 DICDE
cRO7 1 48-B0345A64 DICDE
CA108 1 48-B44BIKO2 DICDE
CA109 1 48-BD345A64 pIoDg
CAt10 1 48-B026BATE DIODE SCREENED
cAt 1 48-BOIBBAGE DIODE SCAEENED
CA112 1 4B-80368A93 DIODE
CA113 1 48-B4483K02 DIODE
CA134 1 SB-B4463KO2 DIODE
L 0% 1 24C83961801 CHOKE
L 02 i 24063061 B0 CHOKE
L 103 1 240B3361B01 CHOKE
t, 104 1 24-80360A45 COILRELAY
L WS 1 24-80369A45 COILRELAY
€ 103 1 4860368491 TRANSISTOR MPSE520 SCREENED

Figure 17-6. RF Input/Wattmeter A11A1
(RTL.-40618) Parts Location

Diagram

Find Qty. Part No. Momenclalure Part Value
No. Req.

Q13 1 48-80345A51 TRANGISTOR

Q104 1 48-80368A91 TRANSISTOR MPSE520 SCREENED
Q105 1 48-B0J45A51 TRANSISTOR

Q106 1 48-8123A22 THRANSISTOR

[1R 0] 1 §5124A81 AESISTOA 22K-5-144
] 102 1 65124A86 AESISTOR 5.1K-5.174
103 f 65124A65 RESISTOR 5.1K-5-14
7104 1 65124822 BESISTOR 1M-5-144
105 50 5-16621D44 HESISTOR J4.8K-1-18
R 105 501 8-18621032 RESISTOR 26.1K-1-1/8
A 105 501 6-10621036 RESISTOR 28.9K-1-18
105 ! 610621040 RESISTOR A1.6K-1- 1B NQMINAL
! 105 80t 6-15621048 AESISTCR 28.3K-1-1/8
A 105 50t 8-10621052 RESISTOR 42.2K-1-1/8
A 106 801t BS124A23 RESISTOR B2-8-1/4

R 06 a0 £S124421 RESISTOR £B-5-1/4

A 106 01 65124422 RESISTOR 755174

A 106 s01 §5124A24 RESISTOR 81-5-1/4

A 166 1 BE124A25 RESISTOR H0G-5-174 NOMINAL
A 106 801 85124426 RESISTOR 1G4
A 106 501 6912427 RESISTOR 120-5-174
A 7 1 65124006 AESISTOR 226K-5-1:4
R 138 1 65124A49 AESISTOR 1K-5.1/4

A 109 1 B5124A57 AESISTOR 2aK-5104
A 110 1 65124488 RESISTOR 4.7K-5-1/4
H 151 1 BS124AT3 H_&SISTOB 19K-5-1/4
112 1 G5124AR3 HESISYOR F7K-5-1/4
R 113 1 6S124A88 ATSISTOR ATH-5-1/4
R 134 1 6512475 AESISTOR 12K-5-144
7?18 1 65124A01 RESISTOR 10-5-144

R 110 1 BB124ATS RESISTOR 12K-5-14
R 120 1 BS124A87 RESISTOR JOK-5-1/4
R 3 6S124AT1 AESISTOR 8.2K-5-1/4
122 1 18083452703 RESISTOA,VARIABLE 1K

7122 1 06083175090 RESISTOA 8.06K-1-1/4
7124 1 6-20621C18 RgSISTUﬂ 1780-3- /8
CRELS t 6-20621C19 RESISTOR 1780-5-1/8
R 126 1 06D83175C03 RESISTOR 10K 3174
A7 1 06UB31TSC03 RESISTOR H0K-1-174
" 126 H 06DB3175003 RESESTOR HOK-$-1/4
7120 1 06DB31T5C03 RESISTOR HK-1-1i4
7132 t 6S125A83 RESISTOR 27K-5-12
133 1 §5124A51 RESISTOR 1.2K-5-1/4
134 H £5124A85 RESISTOR 4. TR-5-1/4
R135 3 G5124ATS RESISTOR 10K-5-174
R 137 ] HS124A49 RESISTOR 1K-5-174

A 138 1 £5124A41 RESISTOR 470-5-1/4
A 139 1 £5124A41 RESISTOR 470-5-1/4
R 140 1 65124A49 RESISTOR 1K-5-1/4

R 141 1 65124472 RESISTOR 10K-5-174

Find Qty. Part No. Namenclature Part Value
No. Req.

R 142 H £6083175C5! RESISTOR 37.4K-1-1/4
143 3 18083452700 FESISTOR VARIABLE 1%

A 144 1 £S5 174880 AESISTOR STH-5-1/4

A 145 1 S5 124A53 HESISTOR 1.5K-5-1/4

R 146 1 65124441 AESISTOR 470-5-4/4

R 147 1 65124A45 AESISTOR 115444

R 148 1 £5124R43 RESISTOR 460-5-3/4

R 143 1 65124A73 HESISTOA 10K-5-144

7 150 1 £5124A40 AESISTCA 1%-5-1/4

R 151 1 6512447 AESISTOR 47.8174

R 152 1 63124473 RESISTOR 10K-5-1/4

R 153 1 GEDBTT5CE8 RESISTOR

RT 101 1 O5CHIGUTKOS THERMISTOR

S 101 1 45-84200802 SWITCH.RF

3 102 1 40-84200802 SWITCH.RF

U 1 51-80368A64 INTEGRATED CIRCUIT LM324N SCREENED
U102 1 5-80345A01 INTEGRATED CIRCUIT CAB140F SCREENED
VA101 1 48-B0345A84 DIODE,ZENER

VA2 1 48-86850C13 DIGDE ZENER 5,1¥-5-4
vA1e3 1 48-86B50C13 DIGDE.ZENER 6,1V 4
VR104 1 46-86850C13 DICDE ZENER 5,1V-5.4

L —

it




Qly,

Find Qly, Part No, Nomenclature Part Vatue
No. Reg.

U ¥ B84-80335A17 PwE, AF CONV/WEB AMPL

002 AR SNG2WRMAPA SOLOER

003 AR 11-14167AD1 K BLAGK

004 AR SHEIWRPY SQLDER

005 AR SNEIWRMAP3 SOLDER

06 1 26-POOZINGIY  SHIELD.CAN

807 1 26-PDO2ISNODT  SHMIELDFILTER

o08 AR ATV3145 ADMESIVE SILICONE

009 1 26-POBESSROO1 SHIELD

010 AR M23053/5-105-8  INSULATING SLEEVING 187 WHT

0% AR 30-84421F13 CABLE.RF WHITE

012 AR WIRE BUS 22

013 AR INSULATION SLEEVING 20 WHT

014 AR INSULATION SLEEVING 24 WHT

615 3 26-POSTAITOG SHIELD

431+ AR INSULATION SLEEVING W2WHT

o17 AR M23053/6-103-C  INSULATION SLEEVING 093 CLR

C 201 1 21-80370A28 CAPACITOR AGOPFR0-50
Cug 1 21-80370A24 CARACITCR 2200RF-20-100
¢ 203 1 21-80370A28 GAPACITOR 190PF-20-50
€ 204 t 21-80370424 CAPACITCR 2200PF-20-100
C 205 3 21-80370A29 CAPACITOR BEOPF.20-50
C 208 1 23083441815 CAPAGITOR 1.0UF-20-35

C eov 1 23DB3MIBIS CAPACITOR 1.0UF-20-35

G 208 1 23083441815 CAPACGITOR 1.0UE-20-35

C 209 1 21-80370A24 CAPACITOR QEOOPF20- 1K
C 21 1 23083441815 CAPACITOR 1.0UF-20-35

c a2t 1 23083441815 CAPACITOR 1.OUF-20-35
c212 1 23083441815 CAPACITOR 104F-20-35
213 1 23D8I41B815 CAPAGITOR $.0UF-20:35
G234 1 21-B037DAZ4 CAPACITOR 2200PF-20-100
c 215 ¥ 21-80370A29 CAPACITOR 6B0PF-20-50
Cne 1 21-80370A27 CAPACITOR 270PF-20-50
(of-a ) 1 21-80370A24 CAPACITOR 2200PF-28-100
G 218 1 21-80370A29 CAPACITOR SBOPF-20-50
C 219 1 21-80370A24 CARACITOR 22G0PF. 20100
c 220 1 21-80370A28 CAPACITOR ABOPF.20-50
G2 1 24-B0370AZD CAPACITOR §BOPF-20-50

G 222 1 21-80369481 CARACITOR 10C0PF 100-0-500V
c 223 1 23D83441B15 CAPACITOR 1 0iiF-20-35

C 224 t 21082428859 CAPACITOR OTUF-2080-269
c 225 t 21-80363A82 CAPACITOR .1UF-20-100

G 226 i 21082157808 CAPAGITOR 220PF-10-500
cu 1 21084454842 CAPACITOR 27PF-5-500

C 228 1 21-8U36IA92 CAPACITOR J30PF-5-300
c 229 1 21084484840 CAPACITOA 21PF-5.500

c 230 1 25082187808 CAPACITOR 220PF-10-500
ok 43} 1 21082426062 CAPACITOR 1UFBD-20-200
C 23 1 CV31D3s0 CAFACITOR ¢ TQ 35PF-200
c 233 1 21064494840 CAPACITOR 21PE-5-500

Find fart No. Momenclature Part Value
No. Heg,

C 234 1 21082428858 CAPACITCR 01UF-2080-200
& 235 1 21DB4404B24 CAPACITGR 3IPF-5-500

C 236 ¥ 21084454808 CAFACITOR 120PF-5-500

c 237 i 23084665F0 CARACITOR 10UF-25V

G 8 3 21.80362A82 CAPAGITOR VUE-20-100

C 239 1 23083441815 CAPACITOR 1.0UF-20-35

¢ 240 i 21082426859 CAPACITOR OTLF-2080-200
G 241 1 21062426850 CAPACITOR OTUF-2060-200
G242 1 21-803G9AB2 CAPACITOR UE-20.100

G 243 1 21-60360A82 CAPACITOR AUF-20-100

C 244 1 21-60369A98 CAPACITOR GBOPF-10-200
C 245 1 21-80369A82 CAPACITOR AUF-20-100
€246 1 23DB4665F01 CAPACITOR 1OUF-25V

c 247 B! 23084665F01 CAPACITOR 1DUF-25V
€248 t 21-B0370A24 CAPACITOR 2200PF-20-100
C 249 t 23DB4665F02 CAPAGITOR 15UF-25Y

C 250 t 23084685802 CAPACITOR 15LIF-25V

C 251 H 23083441815 CAPACITOR 1.0UF.20-35

C 253 1 21-50370A15 CAPAGITOR 2R0PF-2 100

C 253 1 23083441815 CAPACITOR 1.0UF-20-35
G254 1 23-80359A63 CAPACITOR 10UF-10-20

C 255 1 23DB4665FI CAPACITCR JOUF-10100-25
C 256 1 2380369458 CAPACITGR ABUF-10-50
CRI0 1 4B-B4463K02 DIODE

CRZD2 1 4B-B4463K02 DIGRE

CRZ03 1 48-84463K02 DIODE

CR204 t 48-BAAGIKOZ DICDE

CR205 1 48-B4463K02 BIODE

CR206 1 48-80345462 DIODE

CR207 1 48-80345A52 DIODE

GR208 1 48-B0345A52 DIODE

CR2eY 1 48-BAABIKOR DIODE

CR210 1 4B-B4463Ka2 follotal

CR211 1 4B-B4483KA2 DIODE

CR217 1 48.-80310AT4 DIODE FH-1100 SCREENED
CR221 t 48-80310A74 DIODE FH-1100 SCREENED
CR222 1 48-B44B3K02 DIODE

CR223 1 4B-844B3K02 DIODE

CR224 1 48-B44B3K02 DICDE

€R225 1 48-84463K02 DICDE

CR226 1 4B-84483K02 DICDE

crazy 1 48-344B3K02 DIODE

CcRa28 1 48-B4463K02 BIQDE

Fleot 1 48-80346A10 FILTER

FL20Z t 48-80348A10 FILTER

J 083 1 9BUIIIATIOR CONMNECTORRF

J 04 § 9.80331A72-02 CONNECTOR AF

K 201 1 80-80346A63 RELAY

K 202 1 80-B0348A92 RELAY

K 203 1 B85-80348A02 RELAY

Figure 17-8. RF Converter/Wideband

Amplifier A11A2 (RTC-40158) Parts

Location Diagram




Figure 17-8. RF Converter/Wideband
Amplifier A11A2 (RTC-4015B) Paris
Location Diagram

Find Qty. Part No, Nomenciature Part Value
No. Req.

L 204 1 24063881801 CHOXE BF

L 202 1 24C03981B0: CHOKE. RF

L 203 1 24G8396180 CHOKERF

L 204 1 24C8396 1001 CHOKE.RF

L35 t 2483961801 CHOKE,RF

L 208 1 24083951801 CHOKE RF

L 207 1 24083565803 CHOKE AF

L 208 1 240830961801 CHOKE.AF

L 209 H 74C83961801 CHOKE, RF

L 210 ¥ 24C83961801 CHOKE,RF

Lan 1 24-80369A28 COILAF §.8LiH
L2z 1 24EB3679G10 CHOKE VASIABLE

L213 1 24-80369A44 COn ATOOUH
L2314 1 24CHI961B01 CHOKE,RF

L 215 H 24-80369A44 Col. ATOGUH

L 216 1 24-B0369444 COL 4700UH

L 217 1 24-80268A47 CHOKE SEDOLH
L8 1 24-BOIBIALT CHOKE SOHOUH
L2919 1 24-80369A191 COols, £aUH

L 220 i 24C82961801 CHOKE

L 221 1 24-BOIBIALS coi 1,0UH-5
L2 1 24-B0369A32 colL 2.20H

M 201 1 §1-80346A05 MIXER

G 201 1 45-80368A91 TRANSISTOR MP56520 SCREENED
aszan t 48-B0368A82 TRANSISTOR MPS6519 SCREENED
Q212 t 48-80368A81 TRANSISTOR MPSE520 SCREENED
ana 1 $AFES1 TRANSISTOR

R 201 1 63124A01 RESISTOR 10.5-324

A 202 1 BS124ASS RESISTOR 1.8K-5-1/4
A203 1 65124403 RESISTGH 12-5-1/4
/204 t B5124A25 RESISTOR 100-5-144
R 205 1 65124a41 RESISTOR 4705174
f 206 1 68125007 RESISTOR 330-5-1/4
F 208 1 B5124A85 RESISTOR A3K-5-1/4
R 269 1 BS124A73 AESISTOR 16K-5+174
a210 1 £3124A48 RESISTOR 1K-5-144

A 21y 1 65124802 RESISTOR 150K-5-1/4
A 212 1 65129461 AESISTOR 3.3K-5-144
R 213 1 5185425 AESISTOR 100-5-1/8
Rzi4 1 65124822 AESISTOR -5-1/4
7215 t 85124A72 RESISTOR 9.1K-5-1/4
A 216 1 65124806 RESISTOR 220K-5.1/4
A 217 1 65124806 RESISTOR 230K-51/2
R 218 1 63124488 RESISTOR 47K5e 154
R 219 1 §5124A07 RESISTOR 100K-5-1/4
! 220 1 GS124ATS AESISTOR 1OK-5-174
8 em 1 85124473 RESISTOR WK-5-1/4
R 222 1 65124425 RESISTOR 100-5-1/4
R 223 1 65124409 RESISTOR 22-5-1/4

R 234 1 63124849 RESISTOR 185174

Find Gty. Part No. Momenclature Part Value
No. Req.

7225 H 651247489 RESISTOR 1K-5-144

f 226 % 63124867 RESISTOR 56K 5.1/4

R 227 1 63124A97 RESISTQR 100K-5-374

A 231 1 £$124A00 RESISTOR 22-5-1/4

A 232 1 65124A03 RESISTOR 12454174

R 233 H 55124403 HESISTOR 12-5-1/4

A 239 1 65124481 RESISTOR 22K-5174

R 241 1 65124A71 RESISTOR B.2K-51/4

R 243 1 6S185A45 AESISTOR £650-5-1/8

R 245 1 £5188A49 RESISTOR 1K-5-1/8

A 250 1 65124814 RESISTOR APIK-5-174

R 25t 1 £5124A89 RESISTOR ATK-64174

252 1 18082452F 17 AESISTOR VARIABLE 50K

R 256 1 63124418 RESISTOR 51-5-1/4

R287 t 65124810 RESISTOR 330K-5.1/4

A 256 ¥ 18-80370437 RESISTORVARIABLE 5K

R 258 1 63124822 RESISTOR 1M-5-1/4

R 260 1 63124481 RESISTOR 3.3K-5-1/4

A 261 1 65124A25 RESISTOR 160-5-1/4

262 1 65124485 RESISTOR 47K5.14

R 265 ' 6812425 RESISTOR 10045124

R 268 1 6512467 RESISTOR 5 6K-5-1/4

R 268 1 65124489 HESISTOR 47K-5-1/4

R 269 1 65124816 RESISTOR 560K-5.1/4

/27 1 65124446 AESISTOR 756-5-1/4

A2tz 1 610621878 RESISTOR 881-1-1/8

R 273 1 5-10621063 RESISTOR 5.11K-1-1/8

R 274 1 6512445 AESISTOR B40-5-1/4

" 275 1 85124A85 BESISTOR 47K-5-1/4

R 276 t 1800B3452F09 RESISTOR VARIABLE K

Rz77 1 6S1B3A07 RESISTOR 18-5-1/8

R 278 1 85185435 RESISTOR 270-5-1/8

A2 1 65185435 RESISTOR 270-8-1/8

R 280 t 8S124A17 RESISTOR ATGetrd

R 28t 1 65185401 RESISTOR 10-5-1/8

R 262 1 65124449 AESISTOR 1K-6-14

R 283 1 6$185A43 AESISTOR 560-5-1/9

U 20 1 51-8036A06 INTEGRATED CIRCUFT  SWAIOOSCREENED
U202 1 §1-80360A06 INTEGRATED CIRCUIT  SWAT0OSCREENED
U203 1 51-8036BA06 INTEGRATED GIRCIHT  SWAID0SCREENED
U 204 1 51-80368A07 INTEGAATED CIRCINT  SWA1D1 SCEREENED
U 208 1 51-B0368A07 INTEGRATED CIRCUIT  SWA101 SCREENED
L 208 t 51-BO345ADA INTEGRATED CIACUIT  CA32408 SCREENED
U 207 1 51-80345A02 INTEGRATED CIACUIT  CA31B0ESCREENED
U 208 1 51-8036BA40 INTEGRATED CIRCUIT  MC14066BCF SCHEENED
U 208 1 51-8D368A64 INTEGRATED CIRCUIT  {M324N SCREENED
VR20} 1 48-B3463E13 BIODE.ZENER

VR202 1 4B-B0345A824 DIODE. ZENER 6.8Y-5..4

VR203 1 48-83624E52 DICDE, ZENERA

VA204 1 48-83824E52 DICDE.ZENER

;"’:
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Find Gy, Part No. Nomenclalure Part Value Find Qty. Part No. Nomencialure Part Value ::lind Qty. ?art No. Nomengclature Part Value
Na. Req. No. Req. o. Req.
! K514
RTC-40168 OFFSET GENERATOR Casr 1 2IDB46E5FD1 CAPAGITOR BUF-25% 2 2:; : g:g:ﬁ;z 2@:?:3: LO0K-5e 18
o3 1 B4-B0305A3S PWB OFFSET GENERATOR 348 1 23D84665F02 CAPAGITOR TSUF-25V At ) 1Stasars AESISTON K614
oe2 AR SNEIWRMAPS  SOLDEA C 348 1 2308968501 CAPACITOR 10UF-25v A 1 deraangs AESETOR ATH-5-504
o83 AR 11-13157401 K BLACK C 350 1 21082187834 CAPACITOR 1000PF-10-100 A 922 X dsr2engs SiSTOR ATHE-174
004 AR SNEIWRPS SOLDER C 251 1 21082187814 CAPACITOR 1000PE-10-100 R ars ; S124nss RESISTOR 805174
065 % 26-POD34SNDDT  SHIELD GR30Y 1 46-55483K02 DICDE P . {s12an07 RESISTOR 100K-5-1/4
006 AR M2I063/5-105-8  INSULATING SLEEVING 187 WHT CRI03 1 45-54463K52 DIODE @ 425 . ds1oana7 RESISTOR 00K-5-1/4
§ o AR 20-8aa21F13 CABLERP ' HriTE CR3os ! 45-834b3Kaz DIoDE R 328 1 e5124A81 RESISTOR 251 14
""" € 201 1 21-80368A82 CAPACITOR UF-200100 CR305 1 48-B3463IK02 IODE R 32y 1 53124440 RESISTOR TR-5-174
c 303 1 21002420858 GAPAGITOR DIUF-2080-200 CcRace 1 AB-8146IK02 | DIODE R a2 X fs12eA1s AESISTOR 470-5-1/4
© aos 1 21-80369A62 CAPACITOR AUF-20-360 CR3eT 1 48-83463K02 DIODE 2 520 . iS1oanar AESISTOR B20-5-44
¢ 305 1 21062423859 CAPACITOR SIUF-2080-200 CR308 ] 45-B3453K02 DIODE N 1 N AESISTOR | 2Kt
C 306 1 CVITADE0 CAPACITORMARIABLE 2 TO 8PF-350 CR309 1 45-BAIEIKOR DIODE 22 X istzanns ABSISTOR U
C 307 1 2IKEI0B11 CAPACITOR 10PE.NATE cRatw 1 4B-84463K02 DIODE o . is1zan71 AEsITOR 02K 18
C 208 ! 21084434830 GAPAGITOR PRSS cAIn ! 48-04463K02 plong #5120A01 RESISTOR 4705104
C 309 1 CYITAGRD CAPACITORVARIABLE 2 TO BPF.350 D 301 1 48-80345A74 VARACTOR R 53¢ ! L voansy RESISTOR P
c 5w ! 21064393037 CAPAGITOR 1PFEEE b 302 ! 188033572 VARAGTOR 2 iii 1 65124A57 RESISTOR 226514
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SECTION 18
FRONT PANEL INTERFACE MODULE (A12)

18-1. GENERAL. The front panel interface module centains the input buffers for front panel control fo the
processor. In addition, buffering and ranging circuits for external scope vertical/horizontal, SINAD, DVM, and
frequency counter inputs are in this module. A biock diagram and schematic diagram of the Front Panel
interface Module is shown in figures 18-1 and 18-2, respectively.

18-2. Input Couplingand Ranging. Scopeinputstothe Range Attenuator are from the front panel jack {(EXT
IN) or from the internal modulation sources (INT SCOPE TO RNG SW). An INT/EXT relay selects the input
path. The external path may be AC or DC coupled and is also the path for external DVM, Frequency Counter,.
and SINAD inputs.

18-3. Four decades of attenuation from 1.0 to 0.001 are provided by the Range Aftenuator. The input
impedance of the attenuator is 1.0 megohm compensated for a bandwidth of 1 MHz. A unity gain butfer amp
following the attenuator provides the drive for the DVM, Frequency Counter, and Scope Vertical Preamp
circuits.

18-4. DVM Buffer. For DC measurements the DVM Buffer provides a 2-pole low pass filter with a minimum
of 30 dB attenuation at 50 Hz. For AC measurements the bandwidth of the buffer is switched so that the
attenuation at 10 kHz is less than 0.5 dB.

18-5. Frequency Counter Preamp. The Frequency Counter Preamp has sufficient gain for 30 mV rms
sansitivity and provides hystersis for noise immunity.

18-6, Scope Verllcal Preamp. A calibrated gain of 50 or a variable gain from 5 to 50 is provided by the
Vertical Preamp. The gain is controlled from the front panel. From vertical scope positioning the DC bias point
of the preamp is controllied by the front panel position control. Deflection sensitivity at the VERT FROM BANG
SW output is 0.5 voit per division.

18-7. Scope Horlzontal Preamp. A fixed gain of 5 in the Horizontal Preamp gives a horizontal input
sansitivity of 0.1 volt per division. Horizontal vernier gain is implemented on the front panel, and horizontal
positioning on the Scope Ampiifier modute. Deflection sensiivity at the HORIZ TO SCOPE AMPL. is 0.5 volt
par division,

18-8. Control and Dispiay Intertace. Front panel control information is input to the processor in 4-bit
groups through the AF control bus. Priority encoders convert the multiposition swilch positions (scope
horizontai, frequency scan, and RF step attenuator) to 4-bit codes. The processor sequentially addresses each
input buffer (AF ADRS BUS 0-3) through the Address Decoder. Data in the selected bufferis then transfered {o
the processor on the AF DATA BUS 0-3 lines while the AF BUS EN 2 signal is low. Two additional latches
provide the processor control interface for the Range Attenuator, input switching, and DVM Buffer control,

18-9. AF BUS. The AF Bus consists of 4-bit tri-state bus AF DATA BUS 0-3. individual input/output bus
locations are addressed by AF ADD BUSO0-3. When AF BUS EN 2 is low, the function ofthe AF DATA BUSHines
are determined by the address present on the AF ADD BUS lines.

18-10. LED CONTROL. Control output to the display, function, and modwlation mode LEDs is by the AF
BUS addressed 0, 1, and 2, respectively. Latch select outpuis £50,LS1,and LS2 are lowto latch data presenton
the AF DATA BUS when the corresponding address is enabled on the AF ADD BUS. These latch select outputs
and the AF DATA BUS are connected io the LED display board A14A1,

18-1
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Figure 18-1. Front Pane! interface Module
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Figure 18-2. Front Panel Interface

Module A12 Schematic
Diagram (Sheet 1 of 2)
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Figure 18-3. Front Panel Interface Module
A12 (RTL-4086A) Parts Location
Diagram {Sheet 1 of 2)
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Find Qty. Part No. Nomenclature Part Value
No. Req.

RTL-4086A F/P INTERFACE
801 1 84-PDTS47V00Y PWB, FRONT PANEL INTR
003 AR SHEIWRMAPY SOLDER
004 AR 11-14167AQ INK BLACK
C o 1 21K00401029 CAPACITOR Q2UFBO-20-600
coo? 1 23DB46E5FO CAPACITOR 10UF-25
C 003 1 23083441815 CAPAGITOR 1.0UF-20-35
C 004 t 23084665701 CAPACITOR 10UF-25
C 005 t 23082387023 GAPACITOR 6.4LIF-20-20
c 006 t 23062387023 CAPACITOR 6.8UF-20-20
G 007 t 21-B03E8ARZ CAPACITOR AUE-20-100
€010 t 21paz4zaE1e CAPACITOR DGAUF-20-500
cont 3 20-80370A22 CAPACITOR 1.7-G6PF. 250V
comz t 21082167814 CAPAGITOR 1D0OPF-10-100
ca 1 21-B0I69A0 CAPACITOR 33PF-5-500
G014 1 1054424818 CAPACITOR 470PF-5-560
cms g 21-80369A35 CAPACITOR 4700PF~5-500
co 1 21-80763A82 CAPACITOR JUF-20-100
co? 3 21-80369A82 CAPACITOR L1UF-20-100
cot 1 21-80369A52 CAPACITOR ALF-20-500
co 1 21382428850 CAPACITOR O1UF-2980-200
c 020 1 21-80363A97 CAPACITOR SE0PF-5-500
¢ 02 1 21-80363A88 CAPACITOR 2ZPF-5-500
C o2 1 21082428859 CAPACITOR D1UF-2080-200
co 1 21DB2434B34 CAPACITOR GAPF.5.500
C 024 i 2380385487 CAPAGITOR 15PF-5-500
co2s 1 21-80360A62 CAPACITOR AUF-20-100
oo 1 21CB2IT2C05 CAPACITOR 2UFBO-20-25
c o7 1 21062187807 CAPACITOR ATOPF-10-500
o2 1 21082428836 CAPACITOR 2000PF-10-200
C 029 1 21C82372C10 CAPACITOR (GSLIF-20-25
C 030 1 21-80389A52 CAPACITOR AUF-20-100
C o3 1 21-80369482 CAPACITOR AUR.26-100
c o3z 1 21-80369A82 CAPACITOR UF-20-100
itk 1 23084762H1B CAPAGITOR 47LF-20-10
€03t 1 23DB4TB2H18 CAPACITOR ATUF-20.10
€035 % 21082187028 CAPACITOR 38GPF-18-500
¢ 038 § 21082187828 CAPACITOR 390PF-10-500
CHDO3 1 48-8446IK02 DIODE
GRODZ 1 48-84463K02 DIODE
CROO3 1 48-D4463K02 DIODE
CRO04 1 44-84453K02 DIODE
CRO0S 1 48-84463K02 DICDE
CRO0G 1 48-84463K02 DIchE
cRog7 1 48-04463K02 DICDE
CR008 1 48-84463K02 DICDE
CARO09 1 48-BA4BIKOZ DI0DE
GRO1D 1 48-B4463K02 DIGhE
CRO% 1 48-B4453K02 DIBDE
Jom 1 09-80231A97 SOCKET,SOLDER DiF 16 PIN
J 002 1 09-80331A97 SOCKET.SOLDER DHP 16 PIN
K 051 1 80-80346AD1 RELAY,REED 1A-500V
K 002 1 BO-80348A01 AELAY.REED 1A-500V
K 063 1 BO-80345AD) RELAY.REED 1A-500V
K 004 1 80-8034BA00 RELAY.REED - 1A-500V
K 005 1 B0-80345A01 AELAY.REED 1A-500V
K 006 1 80084 15TBM REED RELAY 1A

Find Qty. Part No. Nomenclature Part Value

Mo. Ren.

K 007 1 BODBA 157601 AEED RELAY 14

K 003 1 80DB4157501 REED RELAY 1A

£ 051 1 24.80360A43 Col. 2200UH

Q060 1 A6-B0368491 FRANSISTOR MP$E520 SCHEENED
Qo2 3 46-80368A91 TRANSISTOR tAPSE520 SCREENED
Q003 3 46-B0368A91 TRANSISTOR MPSBE520 SCREENED
Q004 1 4B-80368AF1 TRANSISTOR MPSBS20 SCREENED
£ 005 3 AB-B0368AT1 TRANSISTOR MESE520 SCHEENED
€ 606 1 4B-BO368AH TRANSISTOR MPSE520 SCREENED
Qoo 3 4B-B0308A91 TRANSISTOR MPSE520 SCREENED
Q606 3 48-80368AB1 TRANSISTOR MPSE520 SCREENED
Q 608 3 4B-80368A92 TRANSISTOR HAPSE519 SCAEENED
Qaio 1 4B-50345A41 TRANSISTOA

aen 3 4B-BUIGEAY0 TRANSISTOR

Qo 3 4B-80345A41 TRANSISTOR

Qo 3 AB-BOIBATT TRANSISTOR MPS6520 SCAEENED
Qe 1 AB-B0368AN TRANSISTOR MPSE520 SCREENED
A 001 ' 8512465 AESISTOR ATK-5-144

A 005 t 65124465 RESISTOR 4765174

A 008 1 65124465 RESISTOR 4TKB1/4

B 007 t 85124A97 AESISTOR T00K-5-1/4

£ voa 3 85124A73 RESISTOR 10K-5-1/4

A 009 3 65124465 NESISTOR 4.7K-5-172

RO 3 §3 124465 RESISTOR 4TKB1/4

fan 3 5-80370A43 RESISTOR BOBK-.5-1W-500V

A 012 3 5-80370A41. RESISTO 80.8K-.5-1/4

RO 1 §-833T0A42RESISTO G0B0- 5174

Ao 3 65124A97 RESISTOR 160K-5-1/4

A0 3 CMF1/10-1020-.5-T1 RESISTOR 1020- 5-1/4

A 016 3 65124485 RESISTOR 4.7K-5-1/4

A0 3 BST24A65 RESISTOR 47KE/4

Aomw 3 SS124AB5 RESISTOR 4.7-5-1/4

ROt 3 18DB3452F07 AESISTOR,VARIABLE 500

A 020 1 5-10821055 RESISTOR 42201118

A 021 1 £5124A18 RESISTOR 51-5-474

#1022 1 55124418 RESISTOR 51-5-144

A 023 : EST24A67 RESISTOR H6K-5-1/4

A 024 : £5124A67 RESISTOR 56K-5-1/4

R 025 3 1B0B3452F01 RESISTOR, VARIABLE K

R 026 3 £-10621C51 RESISTOR 28IK1-1/8

A2t 3 §-106210H RESISTOR 1470-1-1/8

A 028 1 815421666 RESISTOR 51141148

A 029 : §-10621826 BESISTOR 196-1-1/8

R 830 ¥ 6-10621C55 RESISTOR 4.22K-1-1/8

A 831 t §.10621856 RESISTOR 511-1-3/8

R 032 : 6- 10621850 RESISTOR 909-1.1/8

£ 033 ¥ 6-10521838 RESISTOR 261-1-1/8

7034 3 65124A73 RESISTOR 10K-5- 14

R 035 3 65124493 RESISTOR B8HK-5-1/4

A 038 3 65124451 RESISTCR 22K-5-14

R 037 % 85124812 RESISTOR IGOK-5-148

A 036 t 55124497 AESISTOR 160K-51/4

G 1 65124814 RESISTOR ATOK-5- 144

A 540 3 65124814 AESISTOR 470K-5-144

A 041 1 1BDB3S2F 1T AESISTOR VARIABLE 50K

R 042 3 65124807 RESISTOA 240K-5-174

A 043 : 65124838 AESISTOR £TH-5-144

Find Gty. Part No, Nomenclature Part Value

No. Req.

A 0a4 t 65124838 RESISTOR 4TM-5-1/4

RO ¥ 55124806 RESISTOR 226K-5-1/4

R 046 1 HB12Z4A85 RESISTOR 33K-5-574

R 047 1 §5124A18 RESISTOR 51.5-1/4

£ 048 3 §5124822 RESISTOR 114-5-1/4

R 049 1 §5124A29 RESISTOR 180-5-4/4

f1650 1 £5124A41 RESISTOR &70:5-174

R 051 1 B5124A13 AESISTOR 33-5-3/4

R Q52 1 BSI124A15 AESISTOR 39-5-1/4

A 653 1 55124441 AESISTOR 47053/

RO54 1 18D83452F03 RESISTOR VARIABLE 100

1055 1 1BDB3A52FES REBISTOR.VARIABLE 160

R 056 t 65124A47 RESISTOR #20-5-1/4

R 057 3 §5124A35 RESISTOR 270-5-174

H 058 1 BS124A41 RESISTOR 470-5-1/4

R 059 1 BS1R4A4 RESISTOR 470-5-14

R 060 1 B5124A41 RESISTOR 470-5-144

£ 061 1 B5124A41 RESISTOR a5t

A os2 1 65124441 RESISTOR 470-5-1/4

R 063 1 §5124A41 RESISTOR 470-5-1/4

A 064 1 65124441 AESISTOR 470-5-1/4

8 065 1 65124445 HESISTOR 470-5-1/4

B 066 1 51-30363A80 AESISTOA 19K

A 067 3 $1-B036BAB0 RESISTOR 10%

A 083 1 51-80760A80 RESISTOR 10K

R 069 1 51-80368A80 RESISTOR 10K

RO70 1 51-80368A00 RESISTOR 10K

ROT 1 51-80308AE0 RESISTOR 0K

Raore 1 51-80365A80 HESISTOR 10K

A o738 1 65185A33 AESISTOR 220-5-1/8

R474 1 58124459 RESISTOR 2100-5-1/4

RG75 t 6S124A58 RESISTOR 2700-5-1/4

B 676 1 65124A73 RESISTOR 1DK-5-14

TPOO1 : 3-582118-9 JAGK. T WHITE

U oot 1 51-B0345A08 INTEGRATED CIACUIT  LM341P-8.0 SCREENED
U 602 1 51-BO345AD7 INTEGRATED CIRCUIT  LM3ZOMP-8,0 SCREENED
U003 H 51-803-:;‘5&03 INTEGRATED CIRCLHT CAJMBIE SCREENED

U 004 1 51-B0345A04 INTEGRATED CIICUIT  CA3240E SCREENED
yoos 1 §1-B025BAGZ INTEGAATED CIACUIT  LMIOBAN SCREENED
U008 3 51-B0I60A40 INTEGRATED GIACURT  MC14058BCP SCREENED
1J 007 H 51-80323A60 INTEGRATED CIRCU MC10116P SCREENED
uoos 1 S1-B0369A%3 INTEGRATED CIRCUF  MG140428 SCREENED
1003 s 51-B0268AS3 INTEGAATED CIACUIT  MG140428 SCREENED

u oo 1 51-80365A5) INTEGRATED CIRCLHT  MC14532BCP SCREENED
U o1 1 51-80366A5) INTEGRATED CIACUIT  MC14532BCP SCREENED
Uiz 1 51-80363A43 INTEGRATED CIRCUIT MEC1407IBCP SCREENED
U0 1 51-B03E8A47 INTEGRATED CIACUIT  MC14503BCP SCAEENED
U014 1 51-B0366A5 INTEGRATED GIAGUIT  MC145328CP SCREENED
ums 1 51-80368A51 INTEGAATED CIRCUIT  MC145328CP SCREENED
uUols 1 51-80356443 INTEGRATED CIRCUIT  MC140718CP SCREENED
usi? 1 51-80358A47 INTEGRATED CIACUNT  MC145038CP SCREENED
U os 1 S1-80386A51 INTEGRATED CIRCUT  MC145328CP SCREENED
yors ; 51-80368A47 INTEGRATED CIRCUIT  MC145038CP SCREENED
w0z t 53-BO3GBAAT INTEGHATED CIRGUIT  MC14503BCP SCREENED
4 021 1 5180345422 INTEGRATED CIRGIHT  MC14515B0P SCREENED
VAG0Y 1 4882255038 DIODE, ZENER 9.v

Figure 18-3. Front Panel interface Module
A12 (RTL-4086A) Parts Location
Diagram {Sheet 2 of 2)



SECTION 18
10 MHz FREQUENCY STANDARD MODULE {A13)

18-1. General. The frequency Standard Module provides a stable 10 MHz source and the interface for an
external 10 MHz input. A block diagram of the Frequency Standard Module is shown in figure 19-1 with its
schematic shown in figure 18-2,

19-2. 10 MHz Oscillator and Control.  The internal 10 MHz source is either a temperature compensated
crystal oscillator (TCXO) or an optional ovenized crystal osciltator {OVXO), Avoltage regutator on the modute
supplies the voltage 1o the oscillator and monitors the supply current. For the ovenized option, at power on the
oven draws high current. As the oven warms up the current decreases, reaching some low vaive when the
operating temperature has been reached. A current detector illuminates the oven ready indicator when the
current has decreased to the stabilized valve. The indicator is continuously iHuminated with the TCXO.

19-3. Internal/External Switchover. With no signati at the external 10 MMz input jack, the internal oscillator
is gated to the SYNTH 10 MHz and the external 10 MHz OUT signai paths. When an exiernal 10 MHz input is
applied the switchover circuitry detects its presence, removes the power from the internal oscillator, and gates
the external input to the SYNTH 10 MHz and external 10 MHz QUY signal paths. The oven ready indicator is
extinguished when the system is operating from an external standard.

19-1
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Figure 19-4. Frequency Standard Module
A13 PWB Parts Location
Biagram
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NOTES:

1 FOR REFERENCE DOCUMENTS REFER TO:

63-POSISRY SCHEMATIC DIAG. A2

RTL-10712A ONLY (HSO)

ADJUSTMENT

2 PARTIAL REFERENCE DESEGHATIURS ARE SHOWN.
FOR COMPLETE DESIGNATION PREFIX WITH At3 .

3. SOLOER ALL ELECTRICAL C(;\NNECTEMS i ACCORDANCE WITH
REQUE RENENT 5 OF MiL-STD-454 USING FIND NO, 14.

INSTALL FIND NO, 16 BETWEEN TRANS JSTOR ON
Al AND BRACKET FIND NG 3,
A £ TERMINATION LOCATldNS ARE SHOWN FOR REFERERCE
ONLY AND ARE NOT T0 BE MARKED ON THE ASSEMBLY,

SOLDER GOAX CABLE SHIELDS TG P.W. B. AND CONNECTORS
USENG FIND NO. M4 AND 20,

.i:’ﬁ MARK SERIAL NUMBER, Ai3, AND PART BUMBER
G1-POTHISV TN ACCORDANCE ¥ ITH MIL-5TD-18
IN .12 MIN, HIGH GOTHIC CHARACTERS USING FIND ND. 15,

Find Giy. Part No. Nomenclalure Part Value

No. Raq.

AL3 ATL-1011A FREQUENCY STANDARD -
003 1 07-P07885V00 BRACKET.05C H
004 7 AB15208-214 SCREW.PH 4-40%.312 i
005 7 453533840 WASHER LOGK MO 4

006 4 FS27183-3 WASHER FLAT N4

009 AR 30-15068A34 CABLERF WHITE

010 2 1807-4-A-7 SPACER

011 1 64-POGRIIR0ONT PLATE, CONNECTOR MTG

013 t 29-15122417 TERMINALLUG

013 AR WIRE 24 WHT E
014 AR SNEIWAMARD SOLDER i
015 AR H13I67AM INK BLACK -
0ta 1 14-15$40A08 IHSULATOR MICA Ag

017 AR WIRE 22 WHT /RTL-“]OﬂA ONLY

018 3 NASS20CAL WASHER NO.4

019 AR M23053/5-205-C  INSULATION SLEEVING 187 CLR

020 AR VARE 24

A 0D 1 RTL-40450 1GMHZ STANDARD INTERE
A002 1 01-80207A98 REF QSC, 10 MHZ. TCXO
J 017 1 9-B0331A69 CONNEGTOR,RF A
Jota 1 980331769 CONNECTOR,AF

G2 1 RTL-1006A QOSC, HE STABILITY

-}

“THIS QSCILLATOR USED WITH HIGH STABILITY
OPTION A3 MODULE THL-1012A,

§’
Figure 19-3. Frequency Standard Module §
A13 (RTL-1011A) Parls

Location Diagram é :



SR

Find Gty. Part No. Momenciature Part Value
No. Heq.

RTL-40468 HOMHZ INTERFACE
003 1 84-BOIIBAZS PWE, 10 MHT INTERFACE
002 AR SHNEIWARP SOLDER
003 AR 11-14167A01 1K BLAGK
004 AR SNIBWRMAPD SOLDER
C oo 1 21082428859 CAPAGITOR UF-2080-260
G002 1 21-BOIGIABZ CAPACITOR AUF-20-190
C 003 1 2108454946342 CAPACITOR 2TPF-5.500
C 004 3 21082425859 CAPACITOR DVUF-2080-200
C s 3 23083441815 CAPACITOR 1.OUF-20-35
C 006 3 21082420859 CAPACITOR SUF-2080-200
C 007 H 21082428059 CAPACITOR SUE-2080-200
C 00B 1 21082428859 CAPACITOR B1UF-2080-260
G009 1 23D84665F1 CAPACITOR 1GUF-R8Y
c oo s 2180369482 CAPACITOR AUF-20-180
G ot 3 230B4665F02 CAPACITOR 15UF-25V
C Mz 1 23D04665F92 CAPACITOR 15UF-25Y
C 013 t 23DB4EESFO2 CARACITOR 1EUF.25Y
o P! 3 23DB4665F0 CaPACITOR 15UF-25Y
G015 t 230BAGHSFER CAPAGITOR 15UF-25V
co16 H 23DB4B55F1 CAPACITOR 1OUF-25Y
coir 1 21062187814 CAPACITOR HOR0PF 14300
CRO01 E 48-B44BIK02 DIODE
CROO2 s 48-B4463K02 DIODE
CRO04 H 4B-B4302A00 DIODE,ZENER 6.2V5..4
4001 1 901 CONRECTOR PHONE JACK
L oo 1 2480385442 oI 1H0UH
L 002 3 24-B0389A16 CHOKE, RF 6.8UH
o oot 1 48-B0321A06 TRANSISTOR
oo 1 48-80366A91 TRANSISTOR KEPSE520 SCREENED

Find Oy, Pari Mo. Momenciature Pari Value
No. Req.

A0t 1 B2124A21 AEBISTOR 68-5-1/4

R 502 1 58124442 HESISTOR 518-5-1/4

A 003 1 65124442 AESISTOR 510-5-144

A 004 H B5124A42 RESISTOR 510-8-1/4

A 405 3 63124488 HESISTOR ATH-5-1/4
#0056 1 £S124A83 AESISTOR 5378
#4807 i B5124A49 RESISTOR TK-5-174

A008 1 5S124A42 HESISTOR 510-5-1/4
7009 1 55124A42 AESISTOR S10-5-144
M0 1 55124442 RESISTOR F10-5-104
f011 1 510621058 RESISTOR 46451178
2012 1 §-10621081 RESISTOR 10K-1-1/8
RO H 85124449 RESISTOR 1K-6-1/4

RO H 68124A42 RESISTOR 3108474

R ois ' 55124482 RESISTOR 62K-5-144

AR OB 1 1BDBIAS2F 14 RESISTORNABIABLE 19K

ao17 H 55124851 RESISTOR 20K 54108
RO t 55124481 RESISTOR 22K-5-1/4
ROt H 65125870 RESISTOA 145-4/2

B 000 H 85124435 RESISTOR 270-5-4/4
Ron ! 6512490 RESISTOR SK-5-144

R 022 i B5124A58 RESISTOR 27K-5-1/4

R 023 ' 85125870 RESISTOR 1-5-12

R0 H $5124A81 RESISTOR 22K-5-1/4
AR5 t 58124481 RESISTOR 2IK-5-144

A e ' 65124459 RESISTOR 2K-514

v oM 1 51-80323A60 INTEGRATED CIACAHT MC10116P SCREENED
U 00 H 51-80368A64 INTEGRATED CIRCUIT LM324MN SCREENED

F}gure 18-4. Frequency Standard Module

A13 PWB Parts Location
Diagram



SECTION 20
FRONT PANEL (A14)

20-1. GENERAL. The front panel assembly consists of a display board module and the analyzer operating
switches and controls. A schematic diagram of the front panei assembly is shown in figure 20-1.

20-2. DISPLAY BOARD. The display board holds and decodes LED data. A display of 27 LEDs is driven by
24 drivers and three inputs from external sources. The keyboard is a 5-row X4-column matrix of momentary
contact switches. Jumper connections on the board are used to route signals between connectors. The display
board consists of three latch/decoders, 24 LED drivers, and a 27 LED dispiay. A display board block diagram is
shown in figure 20-2,

20-3. The three latch/decoders hold and decode input data from the AF DATA BUS 0-3. Signals LS50 -152 are
latch selects that transfer data from the AF DATA BUS 0-3 to the corresponding latch, Only one LED at atime
can be turned on by any of the three latch selects. Each driver is an open-coliector device which sinks current
through its respective LED.

20-1
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Find Qty. Part No. Nomenciature Part Value
No. Redq.

Atd 1-BO30SAG4 FAONT PANEL

001 1 64-PO7888VO01 PANEL FRONT

003 7 131958 NUT COMPONENT 37822

D04 E] 1245 N COMPONENT 1442

05 7 1220-02 WASHER,LOCK 38

006 8 1214-05 WASHERLOCK 144

o08 4 3-80342060 SCRAEW,FL HD 82 DEGREE 3-86X1/4

009 11 03-PO7SEIVO24 SCREW,MACH SEMS PH EX 4-40X.012
oo 1 18-80345417 AESISTORVARIABLE/SWE BFO

Bt 1 40-80335A78 SWITCH RESISTOR YARIA SCOPE TRIG
812 1 40-80335AT7 SWITCH,RESISTOR VARIA SCOPE VERT.
813 1 40-80335ATE SWITCH/OUAL RESISTOR, SCOPE HORIZ
a14 1 18-80346A 13 AESISTCR VAR DUAL 8GO

@15 1 t68-80346A19 RESISTOR VAR, DUAL OFF

018 1 18-80346A13 AESISTCR VAR DUAL FOC

017 1 18-80346A18 RESISTORVARIADLE/SWI  $KHZ LEVEL
018 3 18-80346A 0 RESISTORVARIABLE/SWI  EXT LEVEL
019 t 64-BOTHOSVO0 FH PANEL OVERLAY

420 1 43-15059402 BUSHING

a21 ¥ 1-80305A55 SWITCH PWA ASSY

nzz t 18-80331A49 PUSHBUTTONSWITCH-0

023 1 38-80331A50 PUSHBUTTON, SWITCH-1

024 1 18-B0331AS1 PUSHBUTTON. SWITCH-2

028 1 38-80321A52 PUSHBUTTON, SWITCH-3

026 1 2880331453 PUSHBUTTON, SWITCH-4

uz? 1 36-80331A54 PUSHBUTTON, SWITCH-5

28 1 3B-80331A55 PUSHBUTTON, SWITCH-6

023 1 35-BD331AS6 PUSHBUTTON, SWITCH-7

030 1 35-BOITIAST PUSHBUTTON, SWITCH-2

031 1 38-B0231A5E PUSHBUTTON, $WITCH-g

032 8 33-80331A48 PUSHBUTTON,SWITCH,DEL

035 2 9-80331A67 CONNECTOR BOPINW/C BARS
036 1 004-5011 HOLDERLED

037 1 1-BO304A44 CABLE ASSEMBLY,OFFSET FRONT PANEL/AN
038 1 84-80331A39 PWB,FLEX LEFTSIDE.DIS

03 1 84.80348A95 PWELFLEX BIGHTSIDE SC

040 1t 04-14154B12 INSULATOR NO4

o041 1 2-482670 NUT.COMP

042 1 4.7699 WASHER.COMP

043 8 36-B0335A84 KNOB 1/8 SHAFT
044 1 36-80335A85 KNOB 174 SHAFT
045 5 36-80355A87 KNOB,DUAL 178-1/4 SHA

o4 AR SNEIWAMAPI SOLDER

p48 AR 13-14167A0T INK BLACK

049 AR WIRE 22 WHT

950 AR 30-15088A34 CABLERF WHITE

851 1 HAS1745.3 FEARULE SOLDER

452 AR MEZ3053/5-105-9  INSULATING SLEEVING .18 wWHY
053 AR M21053/5-102-0  INSULATION BLEEVING 083 WHT
054 AR EMCAPSULANT SILICONE

Find Qty. Part No, Nomenclature Part Value
No. Regq.

085 1 75-B0335A50 ISCLATOR.CRT FRONT

056 1 13-80331489 BEZEL

057 1 36-80335A86 KNOB.DUAL 1/8-1/4 SHA

058 AR WIRE 24 WHT

039 AR SNBAIWRPI SCLDER

£80 1 2515122817 TEAMINAL LUG

o613 1 1-80305A60 CABLE ASSEMBLY FIBBON

o74 2 36-80346A23 KNOB DUAL $/8-1/4 SHAFT
o716 AR ATV3145 ADHESIVE

a8 AR COMPOUND THD LKG,PUAPTYRE I, GR 1,222
081 1 MS35206-214 SCREW,PH A-80%.312

o082 45 MS35338.40 WASHER,LOCK NOLY

083 45 M327183.3 WASHER FLAT NOL4

084 45 A-201-6 COUPLING FLEX

085 1 $-80331A45 SHAFTEXTENSION

086 2 1-BOI0BAST CABLE ASSY.BIBDBON

oa? 2 76-B0348A09 STUDHANDLE

088 2 MS16596-5 SCERW (190-32X.375
089 2 MS24690-G26 SCREW 138-32X.375
090 2 §4-P04145T00% PLATE.DOUBLE

09t 2 MS35338-138 WASHER 50

092 AR 30-B0370A49 WHRE MESHKNITTED 316 DIA

A TH 1 1-B0305AE3 DISPLAY BOARD ASSY

D003 t 480B4404E03 LED

J oot 1 9-830418 CONNECTORMIC

J 008 H 9-80331 AGY CONNECTORRF

Jez ¥ 9-80331A69 CONNECTOR,AF

Jg2z ¥ 9-80331 AT COMNECTOR,AF

Jozd t 9-H0331 ASS CONNEGTORAF

Jozs 1 9-80331ASY CONNECTOR, RF

Joz27 1 9-B033IATH CONNECTOR,PHONE JAGK

£ o1 1 1-B0304A54 CABLE ASSEMBLY 16PIN-10 1N-END
A 001 1 18-80346A15 RESISTOR.VAR DISPR/ASW  10K-10-1/4

R 002 1 06- RESISTOR PART OF £N 18
A 003 ) 06- RESISTOR PART QF /N 18
£ o4 3 05- RESISTOR PART OF F/N 18
R 005 1 16-B0348A15 RESISTORVARINTMOD,  SK

R 008 1 1880346414 RESISTORVARAUDIO LE 5K

007 1 18:B0346A14 RESISTOR VAR SQUELCH 5K

RO08 1 08- AESISTOR PARAT OF £/N 13
foog 1 06- RESISTOR PART OF F/N 13
A 010 1 06- RESISTOR PARAT OF FiN 13
A O 1 06+ RESISTOR PARAT OF F/M 12
A Ot2 | 12-80346A14 RESISTOR VAR RF LEVEL 5K

R 013 3 06- HESISTOR PART OF F/N 17
ROt4 1 5. RESISTOR PART OF F/N 14
R 015 1 05- RESISTOR PARAT OF £/N 14
R 018 1 06- HESISTOR PAAT OF F/N 15
A7 1 06 BESISTOR PART OF $/H 15
Rota t o5- RESISTOR PAAT OF F/N 18
a o019 ¥ 65124A57 AESISTOR 22K-5-174

Find Qty. Part No, Nomenclature Part Value
Mo, Heq.

Hpz20 1 ES124A57 RESISTOR 2.2K-5-1/4

Ho1 1 6512457 RESISTOR 22K-5-1/4

R 022 t 85124487 RESISTOR 2.2K-5-1/4

Rap 1. 65124435 RESISTOR 270-5-174

R 025 1 G5124A44 AESISTOR 620-5-1/4

# 027 1 ) 65124448 AESISTOR HA5-1/4

R 028 1 BS125A69 HESISTOR £.8K-5-172

S 00 1] 40-B0335ATS SWITGH ROTARY 1POL, 11 POS,RFSCAN
5 009 1] 41~ SWITCH PART OFF/N 18
S 910 1 40- SWITCH PAST OF F/N 13
$01t 1 40- SWITCH PART OF F/N 11
$012 1 40- SWITCH PART OF FiN 12
5014 11 A0-BO335A81 SWITCH.TOGGLE SPIT.QFFSET
5015 1] 40- SWITCH PART OF F/N 1T
S0t5 i 40-80335A80 SWITCH,TOGGLE SPST,WB/NB
s017 1) A5-B0II5AE0 SWITCH,TOGGLE SPAT.IMAGE
S018 14 4p- SWITCH PAAT GF F/14 10
VARG 1 48-80345A95 DIGDE 15V-20-.4
VA2 X 48-80345A92A MGRE 6.8V-5-4

Figure 20-2. Front Panel A14 {01-B0305A64) Paris

Location Diagram



Find Oty. Part Nomenclature Value —I r :
No. Req. Number nnain ] \

)

; 100 oo 38 4 TiZrt ; lEJ

o 1 84-POTBA2VHM PWEB Switch Interconne
S 1 iC1-083-5-T Socke!, Solder Gip 8 pin
5001 1 MTF-106H Switch. Toggle SPDT
5002 1 MTF-106E Swilch, Toggle SPDY
$002 1 MTR 1088 Switch, Toggle SPOT
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Find Qty. Part No. Nomenclature Part Value
Mo, Req.

051 1 84-FOTEAAVID PWB, DISPLAY

803 AR 11-1418TAD1Y 1NK BLACK

0g4 2z 5837734 SOCKET,12 PIN

035 AR SNEIWRMAP] SOLDER

008 ¥ 1-583773-3 SOCHET. 6 PIN

ou? z 43-POGSE3IBOOT  SPACER

008 4 43POBS63BOIZ SPACER

Q11 2 B1524-8- /8.8 SPACER SWAGE

012 2 MS25206-214 SCREW 420-40X.312
013 2 MSI5338-40 WASHERLK RE:

014 2 MS27183-3 WASHER,FL. 125

015 1 2-583773-0 SOCKET,24 PIN

DSe01 1 48-80368A97 LED

Dse0? 1 45-8D368A97 LED

D$003 1 48-80368A97 LED

DS004 1 48-803I68AG7 LED

DS005 1 18-8036BA87 LED

05006 1 48-80368A87 LED

PElY 1 48-80368A97 LED

05008 1 48-20368A97 LED

Dseo9 1 48-B036BAGT LED

63010 1 48-8036BAF7 LED

05011 + 28-80366A97 LED

os012 1 48-BDABBATT LED

085013 1 48-B0368A87 LED

D50 3 48-B0368AB7 LED

DUt 1 48-B0368A87 LED

DS0t6 1 AB-BU3BBALY LED

Jexiiy 1 48-80368A07 LED

DS018 1 48-80368R97 LED

D509 1 48-80368A57 LED

Dse2e 1 48-B036BALT LED

03021 1 48-5D368AB7 LED

nso22 1 48-80368A97 LED

D323 1 45-8036BA07 LED

035024 1 48-80368A97 LED

D$a2s 1 4B-80368A97 LED

o028 1 4B-803608A97 LED

Ds027 1 48-80368A97 LED

J 061 1 09-80331A97 SGCKETSOLDER DIP 16 PN

Joap 1 09-80331A97 SOCKET,SOLDER DIP B AN

3053 1 09-BOLITAGS SOCKET.SOLDER DIF 8 PN

R o0t 1 68124428 RESISTOR 180-5-1/4

R 802 1 BS124AZ8 AESISTOR 150-5-1/4

A 003 ¥ 65124428 RESISTOR 150-5-1/4

S 001 1 40-80335A54 SWITCHPUSHBUTTON 12 POS
5002 t 4D-80359A09 SWITCHPUSHBUTTON 2 POS

S 003 t 40-BOISBAGD SWITCHPUSHBUTTON  2R08

S 004 t 40-60380A09 SWITCHPUSHBUTTON 2 POS

U 00t 1 51-80345A21 INTEGRATED CIRGUIT  MC1413P

U ooz 1 51-80345A23 INTEGRATED CIRCUIT  MC14139
(] 1 51-80345A21 INYEGRATED CIRCUIT  MC1413P

L 004 1 51-80345A21 INTEGRATED CIRCUIT  MO14139

U 006 1 51-8036BA4D INTEGRATED CIRCUIT  MC14514BCP SCREENED
U ooy t 51-B0368A4D INTEGRATED CIRCUIT  MC14514BCP SCREENED
U ooy ¥ 51-80368A48 INTEGRATED CIRGUIT  MC14514BCP SCREENED
uon t §1-B036BA41 INTEGRATED CIRCUIT  MCT4D698CP SCREENED
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21-15. Command Structure. Each command consists of a two ietter definition prefix {followed by a numeric
data field. The data field will vary in length and structure according to the definition prefix as shown In table
21-3. Spaces may be inserted anywhere in the command but are not required. Each letler or number of a
command is transferred from the bus controlier to the analyzer in ASClI format. ASCHi defines a 7-bit digital
code for each letter, number, and symbol commonty used in computer programming.

21-18, The first letter of the two letter prefix identifies a command category with the second letter identifying
a particular command within that category. A listing of the command categories and the corresponding first
letter is provided in table 21-2. A complete list of commands is shown in table 21-3.

Table 21-2. Command Categories

Audio Synthesizer
Control

Frequency Counter
Generate/Monitor Control
Keyboard

todulation

Oscilliscope

Receiver

Voltmeter

Watimeter

SE<TDOETXROTMOP

21-17. The data field is comprised of live sub-fields as shown:

x n.n = * n \
DATA SIGN / EXPONENT \ EXPONENT MAGNITUDE
DATA VALUE EXPONENT SIGN

Data limits and accompanying units are given in table 21-3. The data field is optional or not allowed for certain
comimands.

21-18. Data Sign. The data sign is a single +' or *~' character indicating the sign of the data value. The sign
may be omitted for positive value data.

21-19. DataValue. The data value field is restricted to the numbers ‘0’ through '8’ and *.". A maximum of five
digits to the right and to the left of the decimal point are allowed. The decimal point can be omitted for integer
values. If the value field is omitted, it is assumed to be zero.

21-20. Exponent. The presence of the “E” character in the exponent field indicates that the data valueis lo
be multiplied by 10 raised to the power following the “E” character. If the “E" is omitled the exponent is
assumed to be 10° or 1.

21-21. Exponent Sign. The exponent sign is a single + or - character and can be omitted for positive
exponent values.

21-22. Exponent Magnitude. The exponent magnitude is a single character 0 through 9. If the exponent
magnitude is omitted, it is assumed to be zero.

21-4

SECTION 21
IEEE — 488 BUS CONTROL

21-1. INTRODUCTION

21-2. The |EEE Interface Option enables the use of the Communications System Analyzer as a
programmable measurement instrument. When combined with a suitable programmable controller and
applications software, the major functions of the analyzer can be controlled or monitored via an 1EEE-488
standard digital interface. Thus, repetitive test routines can be performed and the data recorded quickiy and
accurately with little operator interaction.

21-3. The interface characteristics conform to the specifications of the |EEE Standard Digital Interface for
Programmable Instrumentation (IEEE Standard 488) which defines both the electrical and the mechanical
interface. Control protocol is also defined by the specification. Control commands which are unique to the
analyzer are described in detail in the following paragraphs of this section,

21-4. The controlier for this application should be capable of reading and writing ASClI and control
characters from and to the bus in accordance with the 488 specification. Application software is the user's
responsibility as dictated by the controlier selected, although interface and application assistanceis available
from Motorola.

21-5. The IEEE option package consists of an IEEE Interface module (A8} with a rear panel connector, an
electrically programmable RF attenuator in place of the step attenuator on the RF Input Module (A11), a
fourteen position rotary switch on the front panel in place of the step attenuator shaft, and one additional ROM
memory 1C on the Processor module (A9).

21-6. While in the local mode the IEEE-488 equiped system operates and performs the same as a standard
systemn, except the maximum RF outputlevel is reduced to +11 dBm from +13 dBm. However, when the Remote
Enable (REN) line on the IEEE Bus is activated many of the front panel controls are disabled and their functions
placed under bus control. Hefer to table 21-1 for a listing of those functions which can be controlled or
monitored via the 488 Bus.,

21-1



Table 21-1. IEEE-488 Interface Controllable Functions

21.7. IEEE-488 BUS STRUCTURE

Contral/Measurement  Gomment Control/Measurement  Comment H 21-8. The foliowing descus§ion briefly descnb.es the 45.38 Bus operation. it is not a complete definition C%f the
E o B GonaraterPowor Momtor RE Frequency total bus structure or capability. For complete information a copy of IEEE Standard 488 should be obtained.
sonitor PL Froguency | Frecuency eniry to be & &
upplied by ara : . + s P
Modutation Contrel _ Continuous/OFF/BURST DPL Code f:j;é’i';;fogs‘jjgf’;j’a"“am ' 21-9. Bus Signals. The IEEE-488 Bus consists of 186 parallel lines. The lines are divided into thres groups.
Wideband/Narrowhand Swilch :2:: : f:iiiili:ﬁ’; from memory table Lines DIG1-D108, Data Input Output, form the 8-bit data bus for the bidirectional transfer of controtand ASC H
| High/Low Swiich i i
mage High/Law Swic T ano Gelost  Somrcos 3 Gwouah “1 characters. Three handshake lines, Dala Valid (DAV), Not Ready for Data (NRFD), and Not Data Acceptled
Dupler Oscillator Swilch  §-10 MHZAOFEMAS MH2 Baque 2848 8 4 . o
Kovbond Do ooy 09 5 anly {Note: 24 (NDAC), control the transfer of data on the data bus. The remaining five lines can be termed the bus
Can be transmitted 1o the Waltmeter Blemant Seiect management lines with functions as follows:
bus External Modulation  Modulalion settable to any o

maasurable lavel

Display Mode  Generate/Monitor s
Metering iNote: 1} Code Synihesizer Modulalion  [5-20 Kz deviation i W Hz F Attention (ATN) — When true the data bus carries an address or
Modutation sleps) {Mota. 3)

Spactrum Analyzer
Duplex Goneralor
RF Memary

Tone Memory
Freguency Counter

i0-20% AMY in 0.4 steps)

AF level

RF tavel settable to any

displayabie level {-140 10

=11 g8Bmoin 0.1 gBm steps
{MNole: 3 (Note &)

a comand when false it carries data.

— When true all devices on the bus are placed
in a known qulescent state.

— Indicates a device on the bus needs service.

Interface Clear {IFC)

Service Request (SRQ)

(A ]

Extarnal Wattmeter Diiset Oscifiator Adjus! gaamex Genesator Frequency B A Remote Enable (REN) — Enables the remote control feature of the devices onthe bus.,
I Settabie from ig to Ig 210 : ; . : i H

Seope AC BAFiz 30 1 KMz steps {Switoh) i End or Indentify {EOI) — ndicates the end of a multiple byte transiire.

Seope DO placed i £-10 MHz pasition)

Remple Terminal Mods

Unit can aiso display g subsel
of ASCH chargcisrs (humerais
0-8. upper case alpha fetlers
An2 phus other symbols —ASCH
characters 20 thry 5F Hexa-
decimat) enabies display of
sreratas messages on ORT
display in a yansparent ter-
minal mode

{Hotg 3t

Scope Vertical Step Allenualor

G0, G, 10 wois

Haorizontal Scope Sweep

13 1080 meltiseconds
10,100 rmcroseconds
Extornal

Input Power Meter

Frequency Efror

Beviation - or «

21-10. Data Transfer. Each byte of data that is transferred across the data bus is synchronized with a
handshaking procedure. This procedure allows devices with different data transfer rates to share the same
bus. The handshake cycle starts when the source device which has data to transfer checks for a false condition
an the NRFD fine. When NRFD is false, all devices on the bus are ready to accept data. The source then puts the
data onto the data bus and sets the DAV toits true state. The acceptor devices input the data, set the NRFD line
to its true state, and when ready sets the NDAG line to its false state. Because the NRFD and NDAC lines are

o AN - or -
Function Mode é’;} ilote: 1) SINAD -:j;:;‘;{{;ﬁ):’;’(i‘égj ot 1 wire-ORed the line will not go to the false state until all devices on the bus have released the line. Thus the
Ay External DVM (AC or DC) g ¥ slowest device on the bus determines the transfer rate. When the NDAC line goes faise the source devices sels
558058 Exlernal Frequency Count i -

SWP 110 Mz
SWE 001-F MMz

Exlernal Fower Meter FWD/REV

the DAV false which in turn causes the acceptor devices to set the NDAC line true. When the acceptor devices
have compieted processing the data byte just received they allow the NRFD line to go to the faise state

Code Symihesizer Made o vent s e i 4 pracammania undet JEEE bus contol £ y completing the handshake. As the data transfer continues the cycle repeats for each data byte.
Tone & {3) As reading is displayed. LED cotresponding 10 appropnate
aones (1) e TEEE B aption, v 1o 4 shangs in e B siep atcauator 7 21-11. Bus Address. Each device on the bus is assigned a four bit address by the programer. The address

Tone Femate

restricls e muximem BF oulput to 31 dbm

assigned to the device is set by an address switch within the device. On the analyzer the address switch ison
the |EEE interface Module. Only the top four switches are used to set the address. The fifth switch is unused.
To set the address use the binary equivalent of the address number and set the switches to the ON position for
a logic 1. The least significant bit is the top switch.

NON-CONTROLLABLE FUNCTIONS
21-12. Programming

Since control and monitor functions of the inter- not implemented in the interface due to their :
face are implemented to obtain remote measure- local operalor orientation. A list of these oper-
meni capability, certain front panel controls are  ator oriented controls are as follows:

21-13. Programing the system analyzer consists of first addressing the unit as a listener, transferring the
control commands to the unit, and then sending a command termination sequence. To obtain data from the
system, the pertinent control commands are first transferred to the unit and then the unit is addressed as a
: talker. As a talker the system outputs onto the bus the data requested by the control commands.

)

Deviation Limit ;
Battery Voltage Reading 2 E
Deviation Limit Alarm (Disabled

Under Remaote Controd)
Attenuator 0 indicator
Battery Betow Limit Warning
BFO Frequency Adjust

Power On/Qff

Power Mode Indicators

Display Focus

Display intensity
Dispersion/Sweep

Scope/DVM Vertical Vernier
Scope Trigger Level

Scope Trigger Slope

3eope Horizontal Sweep Verner

Scope Vertical Position

Scope Horizontal Position

Receiver Squelch

Receiver Volume

Zero SBea! Indicator

RF Scan

RE Memory Table

Tone Sequences, 8. 7. and 8 i
Entries 3|

21-14. The bus controlier is the central part of the automatic system. The program, consisting of sequences
of analyzer control commands and sequences of controller instructions for handling the return data, is
contained within the controller. The user must initially write the program so that the desired test sequences
-y and data outputs will be obtained. The foliowing paragraphs define the instruction set and data formats that
can be used to contrel or will be returned from the system analyzer. The user must insure that the controlleris
compatible with the 1EEE-488 Standard bus and that its program is correct for the instruments on the bus.
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Tabie 21-3.  Programming Commands

Table 21-3.  programming Commands {Cony)

Table 21-3. Programming Commands (Cony

] Changes To ; Changes To Changes To
Prefix Data Units | Type; Function Display  Function Mode] |[Prefix Data Units | Type Function Disptay  Function Mode] |Prefix Pata Units [ Type Function Display  Funclion Mode
AUDIO GENERATOR K5 | O2? - D | Mode Up Key Data Aar  low - O  Signal Presence Indication MON
K6 0-127 - D Maode Down Key Data 0 No signal
1 Signal present
AA G-9999.9 HZ D Tone A Frequency
AB | 0-9909.9 HZ | D | TomeB Frequency MODULATION R 10-99.99 kHz | O |Minus Deviation 4 FM  MON
AP 0-899.9 HZ 3] PL Fregquency _ - .
AD 0-777 - D | oPL Code MB C | Moduiation Burst R+ 0-59.99 kHz G |Pius Deviation 4 FM MON
AS g-5 —_ B | Audio Sequence Select MC wn - G | Moduiation Continuous "
.89, 4 Al
aw | o099 stc | O | AON. User Seq. (AS:5} _ R |009s8 %] O [Minus AM M MON
AX | 0-D.08 SEC | D | AOFF, User Seq. (AS=5) MO - - C | Moduation Oft R |0-99.99 o% o Ipius % AM 4 AM MON
AY j 0989 SEC [n) B ON, User Seq. (AS=5} .
N Mht | OB — C i Medulation Mode
AZ 0-9.99 SEC D B OFF, User Seq. (AS=5) 0 PL/OPL VOLTMETER
1 PL/DPL dly VA |0-300 VOLTS | © | DVMAC 5
CONTROL 2 Tone A :
3 Tone B vk 0-300 VOLTS DvM DC 5
4 A/B :
oo 0-12 i c Display Select 1 5 Tons Hemote Vs 0-40.0 d8 - Sinad Reading 4 54 GEN
0 Gen-Moan Mir
! Modulation ME | 0998 . s;r-: € | External Mod Level 3 GEN WATTMETER
2 Spect Analyzer %i A:A WE 1-9 — o] Wattmeter element number
3 Duplex Gen (AM) 11 25w
4 AF Mam MK | 0-95.9 KMz C | 1 kMz Mod Level 3 GEN | 23w
5 Tone Mem (FM) 3 WHOwW
6 Fret Counler % (AM) 4 25W
7 DVM 5 50W
8 Ext Wattmeler MS | 0-998 kHz IFMY) G | Code Synihesizer - 3 GEN B 100W
g IF % (AM} Muod Level 7 250w
10 Scope AC 8 S00W
11 Scope DG OSCILOSCOPE g 1000W
12 Terminal . ] .
OH 06 - c Hortzcn!ai.Swaep Se.iect Wi 0-132.0 IWATTS| O | Internal Wattmeter 4 PWR
CF |05 - C | Funclion Select 1 G 1 micro sec/div reading MON
0 FM 1 10 micro sec/div :
1 CW 2 10 micro sec/div WF 0Q-1000 WATTS s Forward External 7
2 AM 3 1 milli sec/div ) Wattmeter Reading
1 $8B/DSBSC 4 10 milli sec/dlv ‘
4 SWP 1-10 MHz 5 100 milli see/div WR 0-3008 ] WATT?S (8] wﬁ?:ers;e E;la:;;al 7
5 SWP 0.01-1 MHz 6 External atimetar Reading
. Noles
cG | — — Generate Mode GEN oV 103 - c Vg“':;‘ G‘:};‘d?@"’c‘ 1. Bisplay is defined by the data
v .
2. Exterral Frequency Counter Display
CM — — Monitor Modse MON ;- 191 3;31\, 3 EM if not AM
cP i - e Fower Manitor Mode PWA 3 901 WG;: |4 Gen/Mon Mir Display
MON . 5 ©DVM Display
FREQUENCY COUNTER 7. External Wattmeter Display
=18 — - [ High image
FGC | 0-35000 kHz [ 0 l External freq count 2
RL B — [ Low Image
GENERATE/MONITOR
: AN — — c Narrow band
GF | 0-999.9959 MHz 2 Generate/Monilar Frequency
AW | — — C i Widehand
GL «130.0 to DamMm Geunerate RF Level GEN
+13.0 RA  10-13 WsdB | © | Receive Modes Step
Allenuator Setling
KEYBOARD 0 0d8
. 1 1048
K1 0127 s o Dispiay Up Key Data
spiay Up ey 1 1048
K2 g-127 — [ »] Display Down Key Data 1 10d8
13 1304dB
K3 G-127 - 0 Function Up Key Dala .
RE 0-160 - O jReceive trequency error 4 MON
K4 0-127 — F tion ey Dat .
2 O | Function Gown Rey Data Programming Commands




21-43. The format of the error message is:
ERROR nn (CR){LF)

The two digit number nn defines the error condition as listed in table 22-5. The carriage return (CR) and line
feed (LF) characters are the termination sequence used by analyzer whenever it transmitts information. All
characters are ASC H coded.

Table 21-5. Error Messages

Error Code Condition
a0 Data requested without trigger
¢1 involid mnemonic prefix
02 One character mnemonic (not T)
03 Invalid mnemonic suffix
04 Exponent overflow
05 Data underfiow
06 Data overfiow
o7 Data transmitted, not allowed
08 invalid data
09 - RF input power exceeded
10 Level or mod control error

21-44. To effactively utilize the error message capability of the analyzer it is necessary to address the unitasa
tatker after the transmission of each command string. The bus controller must then be programmed to
‘recognize the error message and to decode the error number. A successful data transmission will send back an
error code 00 when addressed as a talker. The controlier shouid be programmed to ignore error 00 and to
dispiay any other error to the operator. Of course if a valid output command foliowed by the trigger command
was sent, the talker address will result in the requested data being output to the controlier.

21-45, Service Requests. There are only two conditions that will cause the analyzer to generate a service
request (SRQ) on the bus. f a SRQ is generated it must be cleared by a serial poll of the analyzer. The serial poli
is a bus command which resulls in a data byte being sent to the controller from the analyzer. The data byte
indicates the cause of the SRQ. Table 22-6 lists the SRQ causes and the corresponding serial poll data.

TFabie 21-6. SRQ Data

Return Data
Condition Binary HEX DEC
Depressing Cursor 01000001 41 65
Down Key
RF lpad over 01000010 42 £8
Temperature
21-10

21-23. The following are examples of correct data tields for the value 12.34:

0.1234 E+2 +0.1234 £2 1234 E-2 1234, E-2
+12.34 1234 E +1234 E-2 12.34 EO

21-24. Command Strings. A command string consists of either a single command or muitipie commands in
succession with or without embedded spaces. A command string must be terminated with a carriage return
and a line feed character.

21-25. Command Types. Each command is one of three basic types, conirol selects (C), dataentry (D}, and
output requests (O). Type information for each command is listed in table 21-3.

21-26. Control Selects. Control select commands select front panel switch settings. Some of these
commands do not require accompanying data, such as toggle switch commands.

21-27. Data Entry. Data entry commands replace manual entry of data through the keyboard. All of these
commands require data in the data field.

21-28. Output Requests. Output request commands allow data that is normally displayed onthe CBT to be
transferred to the controller. Accompanying data is not required with output requests. The data limits and units
fisted in table 21-3 for these commands refer to the return data. Output request commands cause the analyzer
1o go to the proper display, function, and mode to acquire the designated reading. These states are listed in
controller. The trigger command causes the measurement to be made and the data held for transmission to the
controller. Then when the controlier addresses the analyzer as a talker the data is output to the controlier. A
reading can be retaken for any number of triggers without repeating the culput request. The request is lost
however, when any command changing the display, function_,\ or mode is sent.

21-29. Trigger Command. The trigger command is the exception to the two character command prefix.

This command is simply the letter 'T" usually sent immediately following the output request command. if no

output request is pending, the trigger command is ignored.

21-30. HReturn Data. The data returned from the anaiyzer is formatted similar to the control data as shown:
* n B ~n

DATA SIGN  DATA VALUE EXPONENT SIGN EXPONENT MAGNITUDE

The data is always returned in this format with a single exception. Data for the “"RP”, signal present, command
is returned as a single digit having a value of “0" or “1”,

21-31. Data Sign. A + or - characier indicates the sign of the return data.

21-32. Data Value. The data value is 1 to 5 digits in length with |eading zero supression and no decimal
point.

21-33. Exponent and Exponent Sign. The letter ‘'E' followed by a ‘-’ character is always fransmitted with
return data.
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21-34. Exponent Magnitude. The exponent magnitude is a single digit with a value from 0 to 8. The digit
indicates the negative power of ten that is to be multiplied with the data value to obtain the units listed in table
21-3.

21-35. Programming Commands. Table 21-3 lists the programming commands available for the system
analyzer. The table identifies the category and type of command, the data limits and units, the command
function, and any display, function, or mode change that would occur.

21-36. Terminal Mode. When the command ‘CD12' is used, the system terminal mode is enabled. The
terminal mode allows the analyzer’s CRT display and keyboard to perform as a limited function I/0 terminal.
Possibte uses for the terminal mode would be to provide test instructions to a test operator at an auto test
station,

21-37. Display Format. Once the ‘CD12' command has been sent the terminal mode has been entered. All
further ASCH valid characters sent from the controller will appear qr;,’th.e CHT dispiay. The total display area
on the CRT is 15 lines of 30 characters each. Character entry on the CRT is on the bottom line. Each line feed
character causes the bottom line to move up one place. If more than 30 lines are entered, the top lines are Jost
off the top of the display. A list of valid ASCHI characters for the display is provided in table 21-4 All invalid

characters are ignored in the terminal mode.

21-38. Keyboard Entry. In the terminal mode the keyboards on the analyzer may be usedto input datato the
bus controller. The ten numeric keys and the left cursor key have predefined ASC {l characters. The character
corresponds to the number on the key for the numeric keys. For the left cursor key, carriage return and line
feed characters are sent. The down cursor key causes a bus service request to be generated regardiess of the
operating mode. Thus this key couid be used to halt an automatic test sequence. '

21-39. The remaining pushbuttons are defined, prior to entering the terminal mode, with the use of the
keyboard control commands listed in table 21-3. Each key Is assigned an ASCII character by following the Kn
command prefix with the decimal equivalent of the binary ASCIl code for that character. A list of valid ASCIl
characters and their binary and decimal equivalents are listed in table 21-4.

21-40. Data that is entered from the keyboard is stored in a 9 character buffer until addressed by the bus
controller. If more than 9 keypresses occur before the controiler accesses the analyzer, the excess inputs are
lost. Once the controller has addressed the analyzer, the analyzer transmits the character data to the
controller. The analyzer will continue to transmit, or hold up the bus handshake if no keys have been pressed,
until the left cursor key is pressed. Thus every data string entry from the keyboard must terminate with the left
cursor key. As the data is transmitted to the controller it is also entered onto the CRT display.

21-41. Terminal Mode Exit. An ASCH end of transmission character (EOT) sent from the controller wiil
terminate the terminal mode. When the mode is terminated the analyzer returns to the Gen/Mon Mtr display,
and is ready to accept new command inputs.

21-42. Error Messages. Errormessages are generated by the analyzertc help the programmer troubleshoot
his program. As control commands are received by the analyzer, they are decoded to determine the command
sent. If the analyzer is unable to decode the command it generates an error message and ignores all
succeeding commands. To clear the error condition the bus controller mustaddress the analyzerasa tatkerso
that the error message will be transferred to the controller.

21-8
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Table 21-4. Terminal Mode ASC il Characters
Printable Characters

Equivalent Eguivalent
ASCH ASCH
Char. Binary Hex Dec Char, Binary Hex Pac
spP 001006000 20 32 @ 01000000 40 64
! 00100001 21 33 A 01000001 41 65
" 00100010 22 34 B 01000010 42 66
# 001006011 23 35 C 81000011 43 67
$ 00100100 24 36 D 01000100 44 68
% 00100101 25 37 E 01000101 45 69
& 00100110 26 38 F 01000110 46 70
' 00100111 27 39 G 010006111 47 71
{ 00101000 28 40 H 01001000 48 72
) 00101001 29 41 | 01001001 49 73
* 00101010 2A 42 J 01001010 4A 74
+ 00101011 2B 43 K 01001011 4B 75
) 00101100 2C 44 L 01001100 4C 76
- 00101101 2D 45 M 01001101 4D 77
. 00101110 2E 46 N 01001110 4E 78
/ 20101111 aF 47 O 01001111 4F 79
0 00110000 30 48 p 01010000 50 80
1 00110001 3 49 Q 01010001 51 81
2 00110010 32 50 R 01010010 52 82
3 00110011 33 51 S 01010011 53 83
4 00110100 34 52 T 01010100 54 84
5 00110101 35 53 u 01010101 55 a5
6 00110110 36 54 v 01010110 56 86
7 o101t 37 55 w 01010111 57 a7
8 00111000 as 56 X 01011000 58 a8
g 00111001 39 57 Y 01011001 59 a9
: 00111010 3A 58 Z 01011010 5A a0
: 0011101 3B 59 f 01011011 5B 91
00111100 3C 60 01011100 5C 92
= 00111101 3D 61 01011101 5D 93
00111110 3E 62 c1011110 5E 94
? 00111111 3F 63 - 01011111 5F 95
NON-PRINTING CHARACTERS
Equivalent
ASCII
Char. Binary Hex Dec

EOT" 00000100 04 4

BELL 00000111 07 7

BSP 00001000 08 8

LF 00001010 0A 10

CR 00001101 oD 13

*causes exit from terminal mode
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21-46. Programming Conslderations. The flexibility of the IEEE-488 option is reflected in the number of
programming commands. To use these effectively and efficiently, certaln programming practices should bs
followed. The following paragraphs present the major considerations for effective programming.

21-47. Generate Mode. For accurate level control it is best to specify the generate freguency priortothe RF
output level. For example, the command string:

CGGFIOOGLS
sets the generate mode, a frequency of 100 MHz and an output level of +5 dBm.

21-48. Code Synthesizer. Before enabling the output of the code synthesizer with an MS, ME, or MK
command, all the necessary parameters must first be defined. Table 21-7 lists the modes and their controlled
parameters that need to be defined. it should be noted that these parameters do not need to be defined each
time a mode is selected, only whan they are to be changed for that mode.

Table 21-7. Code Synthesizer Programming Considerations

Qutput Command String Effect
DPL Code CFCAD131MMOMS3 FM, DPL Code 131, 3 kHz FM
DPL tnverted Code CFAD313MM1IMSS FM, DPL Code 313, § kHz FM
PL Code CF2APB0.SMMMS30 AM, PL-60.5 Hz, 30% AM
Tone A CFAAZE3MM2MS3 FM, 2000 Hz, 3 kHz FM
Tone B CFABZ000MM3MS3 FM, 2000 Hz, 3 kHz FM .
Tone Remote CFAA1.5E3AB300MMSMS3 FM, A = 1500 Hz, B = 300 Hz, 3 kHz FM
A/B Standard Sequence | CFAS4AATE3SABZEIMMAMS3 | FM, Sequence 4, A=1kHMz, B = 2kHz, 3kHzFM
A/B User Sequence CFAS5AA1E3ABZE3AWT FM, Sequence 5, A =1kHz, B =2 kHz
AXTAY1AZTMMAMS3 1 sec on/off times, 3 kHz FM

21-48. Modulation. The system analyzer is capable of modulating with three simultaneous sources. The
commands ME, MK, and MS only aftect their individual portion of the total output. Thus to aveid inadvertently
having an unwanted modulation source enabled it is recommended that all three source values be defined
together. For example;

CFMKMSMEZ20
selects the FM mode, disables the 1 kiHz and code synthesizer modulation, and set 20 kHz deviation from the
external input. The external input must be applied to the analyzer prior to sending this command.

21-50. For the generate AM mode the frequency and output level must be defined prior to selecting the
modulation level, The foliowing command string is of the proper sequence to obtain 30% AM at 100 Mz with a
tevel of ~100 dBm:

CGGF100GL-100MEMSMK30

21-51. The bandwidth control commands, BN and RW, range the generate FM modulator sensitivity. For
greater resclution and faster set up time for deviations less than 20 kHz use the narrowband ‘RN’ command.
Above 20 kHz deviation the wideband 'RW’ command must be used.
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21.52. Measurements. To obtain correct monitor mode data it is necessary to first set the frequency,
handwidth, and image prior to making the reading. Thus, it is a good practice to always place the requestfora
reading as the last command in the string. For example the command string:

CMRMNRHGF35.5RET
selects the monitor mode, narrowband, high image, and 95.5 MHz center frequency. The 'RET command asks
for a frequency error reading and triggers the analyzer so that the reading will be made.

21-53. General. Overall, programming the analyzer involves the same steps as are involved when using it
manually. A program can be fairly easily obtained by first performing the desired test sequence manuaily
noting each time a setting is changed and a reading made. The program is then simply a duplication of the
manual steps with control commands substituted.

21-54. R20028 Analyzer Configuration
The R2002B analyzer differs in configuration from the standard R2001B in the following manner:

A11 Module: The manual attenuator AT1 is replaced with a programmable version {P/N RTL-4084A) A
new ribbon cable assembly connected o the A8 module provides control signals for the attenuator. The
module is reidentified for ordering purposes as RTC-1003B,

A9 Module: Additional memory for the IEEE program is added by adding U36 {E-PROM TMS 25L32).

Front Panel Assembly A14: Rotary switch $19is added for controf of the RF Input/Output level. The switch
P/N is 40-P04127T001.

Module A8 is added to the analyzer (see Section 14 for details). Ribbon cable assembly 30-P04147T001 is
added from the A8 module to the rear panel of the analyzer to provide I/O signals.
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MOTOROLA INC.

Communications
Group

1. DESCRIPTION

The RTP-1002A is a battery pack and charger
designed to be mounted o the back of the R-2001 Com-
munications System Analyzer. The unit contains battery
capacity to operate the R-2001 for approximately one
hour. A constant current charging system is capable of
recharging the batteries in 16 hours,

2. OPERATION

2.1 The RTP-1002A Battery Pack is automatically

engaged when no ac power is present, and the
power switch is either in the ON or STANDBY posi-
tions. When ac power is applied, the R-2001 auto-
matically switches the RTP-1002A Battery Pack out of
the circuit and draws its power from the ac power
sourge.

2.2 When the power switch is in the QFF or STAND-

BY position and ac power is applied to the
R-2001, the RTP-1002A Battery Pack draws de current
from the R-200) to activate the charging circuit, The
charging circuit delivers approximaiely 750 mA of cur-
rent until the battery voltage reaches 14 volts. As the

MOTOROLA BATTERY PACK
MODEL RTP-1002A

battery voltage reaches 14 volis, the current drops to ap-
proximately 25 mA and the high-charge indicator LED
extinguishes.

2.3  When the R-2001 systems analyzer is used with the

RTP-1002A Battery Pack, it is recommended to
keep the power switch in the STANDBY position
whenever possible. This extends the time the battery is
able to operate the R-2001 Communications System
Analyzer. The low trickle charge rate enables the bat-
teries 1o be feft on charge indefinitely without damage
due to overcharging.

CAUTION

Do NOT permit battery discharge below
16.4 V de as indicated on CRT in DVM
display mode; immediately turn unit
“OFF’. Allowing batiery discharge
betow this level may result in permanent
damage to the battery. The R-2001 should
be plugged into ac power (117/234 V ac)
with the power switch in “OFF’ or
“STANDBY” position to recharge the
batteries.

\

ATP~10024
BATTERY FACK

HiGH CHARGE
INBICATOR LED

CONMUNICATIONS
SYSTEM ANALYZER

FALPS-TB8T2-0
105341

RTP-1002A Battery Pack Mounting Detail

® Motorola, Inc. 1981
All Rights Reserved
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1

v
s o1
BT2
LOCATION 4
FALPS-T96T3-0
R}
RTP-1002A Battery Pack Parts Location Detail
*
parts list
RYP-1002A Baltery Pack PL-GE16-A
REFERENCE  MOYOROLA REFERENCE  MOTOROLA
SYMBOL PART KO. DESCRIPTION SYMEOL PART NO. DESCRIPTION
battery, 12V: nan-relerenced tems
8112 60-80340AB8 Gl 1.80304AT1 BATTERY CASE Inchudas:
R 27.80335A41 CASE, battery
od] 8-82096.18 ?P;ci' :3;13;;6 \ 380340485 SCHEW, captive: 637 x 232", 2 used
] FLBI0BE10  RRORF 4 20%: 500V 4180042452 SPRING, clip
R * 15-80340A92 COVER, baltery case
R 1-80304A72 CIRGUIT BOARD ASSEMBLY inciudes:
oy BOZ525601 "}“;“""” note) 42-82690A01 CUIP, useholder: 2 used
sillcon 43865080 STANDOFF, threaded: 4 usad
" $-80304A73 LEAD ASSEMBLY, baltery {red) includes:
BS1 1582019105 Eg'g #mitting diods: 30-10010A26 WIRE, No. 16 stranded: 4 12" used
29859118 CONTALT, receplacle
tuse: +-B0304AT4 LEAD ASSEMBLY, battery {black) inciudes:
- 10:334301 WIRE, No, 16 siranded: 4-1/12" usad
1 B5-BO4505 154 slow tifow 29.859118 CONTACT, receptacls
3120938 SCREW, machina: 4-40 x 5/16™; 4 used
arg 8869302 ::;’&‘_':“’”;:;;U';’“? 47687 WASHER, Icok: No. 4 external toolh; 4 usest
' viypa 64-80042A54 PLATE, haalsink
. . . 1-80303A891 CABLE ASSEMBLY includes:
Lgi:;:z;é::ﬁ";ﬁ:ﬂ’ééu Wi 15-10811A08 HOUSING, connectorn 4-pin
1 17-BO344 50 10: 10W 9.83741F CONTACT, receptacie: 4 used
A2 Sy2e0a7 230 4260340490 CLAMP, ¢able
A3 198045 80 1W 22888 NUT, bex: 5/8:-24
A5 6125870 1 £ 5%: U2 W 27005 NUF, hex: 632, 4 used
Re' 178034471 088 = 5% 2 W 4-7666 WASHER, lock: No. 6 external 1ooth; 4 used
a7 BAZEAT ok a5 14-B0340A91 INSULATOR BOARD
A8 10-B0342A10 rlable: 2K + 20%: H2W 7582566801 FOOT, jubbes: d used
i & 10472 Mot it “ 380342046 SCREW, machine: 5-32 x #12”; 4 used
-HR = 9T 3138774 SCREW, machine: 4-40x #4"; Sused
. 3-132840 SCREW, machine: 8.32 x 518", Jusad
1 51.80342A50 ugf;;;'c‘:_dm""'u“ note) 47667 WASHER, lock: No. 4 extzinal tooth; 5 uaed
42-850925 CLAMP

nota: For optimum performance, replacement diodes, iransisters and inegrated
chrculis must be crdered by Motorgla parnt numbars,

RTP-10024 Battery Pack
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Parts Location Detail, and Parts List
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