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 WARRANTY

1. CT Systems warrents all instruments against defects in
material and workmanship for a period of one yeer sfter
shipment. CT Systems agrees to repair or replace any assembly
or component (except batteries) found to be defective under
normal use during this period. CT Systems’ obligation under this
werranty is limited solely to repairing any such instrument
which, in CT Systems' sole opinion, proves 1o be defective within
the scope of the warranty when returned to the factory or to an
euthorized service center. This warranty may, at CT Systems’
sole discretion, be void if the instrument ownership is chenged
during the warranty period.

~ CT Systems will assume all responsibility for UPS surface
shipping charges for any warranty claims during the first thirty
days from shipment dete. After the first thirty deys, CT Systems
will assume responsibility for one way shipping cherges, UPS .
surface, FOB customer's destination, during the warranty period.
Should the customer desire an alternate method of shipping, he
will be responsible for the difference between the UPS surface
rate and the higher rate.

This warranty does not apply to any products repaired or sltered
by persons not suthorized by CT Systems , or not in accordence
with instructions furnished by CT Systems. If the instrument is
defective as a result of misuse, improper repair, sbnormal
conditions or operations, repairs will be billed as per the CT
Systems non-warranty program.

CT Systems assumes no responsibility for it's products being used
in 8 hazerdous or dangerous manner either slone or in
conjunction with other equipment. CT Systems sssumes no
lisbility for secondery charges or consequential damages and, in
any event, CT Systems’ liability for breach of warranty shall not
exceed the purchase price of the specific instrument shipped and
against which a claim is made.

This warranty is in lieu of all other warranties, expressed or
implied, and no representstive or person is suthorized fo

t or assume for CT Systems any liability in connection
with the sale of our products other then set forth herein.
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~ WARRANTY PROGRAM

CT Systems further warrants each new instrument for an
additional one year period at a subassembly level. This additional
year warranty is limited to board replacement, exchange or
repair at the sole discretion of CT Systems. The following
specific steps must be followed to implement a subassembly
replacement, exchange,repair or instrument return.

A.  The customer MUST obtain a RETURN AUTHORIZATION
NUMBER from the Customer Service Department. CT Systems
accepts no lability for any instrument or subassembly returned
to the factory without that number. Any correspondence
regarding that instrument or subassembly should be referenced
to that number.

B. A tagwill be attached to any replacement subassembly sent
by CT Systems. This tag will be clearly marked that it MUST be
returned with the customer's subassembly being sent to CT
Systems.

C. At the time a used replacement subassembly is sent by CT
Systems, an invoice will be suspence-issued in the amount of
SO% of new subassembly price, but held for no more then thirty
days, pending return of the customer's subassembly. If the
subassembly WITH TAG ATTACHED has not been returned within
approximately twenty days, Customer Service will call to remind
the customer that sn invoice is pending. If the board, WITH TAG
ATTACHED, 1s not returned, the invoice will be issued.

NON-WARRANTY

1. Subassembly replacement will be provided to the customer
at 25% of the used subsssembly price, pending the return of the
item to be repaired. If necessary, a new subassembly may be
provided at 75% of the new price, with an additionsl 25%
suspence invoiced, pending return of the used subassembly.

2. Instrument repairs will be estimated and Customer Service
wili call prior to beginning work.

3. Any instrument repaired under non-warranty will be
completely recalibrated and will be afforded an additional 45 day
parts and labor warranty.

4 I the customer elects not to opt for the complete
recalibration and extended 45 day warranty, then the repairs
will be billed at an hourly rate, plus perts to fix the specific
problem. Under these circumstances, a 45 day warranty will be
extended to caver only those specific items repaired. If, in the
process of repairing the instrument, other problems are
discovered by Customer Service, the customer will be notified
prior to any additional work being performed.
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SECTION 1

GENERAL INFORMATION

1.1 INTRODUCTION

The COMTEST SYSTEMS, Inc. Model 3100 is a compact,
microprocessor controlled Service Monitor for testing FM, AM,
and SSB transceivers. Its microprocessor provides it with
-extreme versatility and user friendliness. Its low weight and
optional D.C. powered version permit convenient field use, from
either internal battery or external 12 VDC sources.

The Model 3100 will generate and receive from 400 KHz to
1000 MHz in 100 Hz steps, but with a usable range from 100
KHz. Internal modulation sources provide a variety of choices
covering most industry standard coded squelch formats. The
generator output is continuously variable from 0.03 uVRMS to
316 mVRMS.

-An internal CRT display shows modulation waveforms or a
spectrum analyzer display, and may also be used as an
oscilloscope. A meter reads Modulation, A.C. RMS volts, SINAD,
or RF. power.

in receive mode, the LCD display shows carrier frequency error,

modulation frequency and decoded sub tones or digital coded
squelich.

Paqe
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1.2 SPECIFICATIONS
1.2.1 GENERATE MODE
1.2.1.1 FREQUENCY

Range*

Resolution

Delta Frequency
Generator Offset
Sweep Generator

Accuracy
1.2.1.2 RF. OUTPUT

Range

Impedance

Level Accuracy

Spectral Purity

Residual FM

400 KHz to 999.9999 MHz
*Usable range from 100 KHz

100 Hz steps

Varies frequency in 100 Hz
steps to + 10 KHz

Otox 12MHz in 10 KHz steps
or + 45 MHz

Variable 500 KHz to 10 MHz
around center frequency

See Time Base

0.03 uvto3iemv

50 Q
0.2 uv + 1.5dB
0.2to 30 uVv + 2dB

30 uVto224mVv = 3dB

Non-harmonic <-50dBc within 30
KHz of carrier (all 1and mobile
bands). Others: 2 signals, F1 and
F2,F1 =Fc+21.5MHz, <SmV. F2
= Fc + 43 MHz, same level as Fc

<50 Hz (300-3000 Hz BW)
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1.2.1.3 MODULATION

FM
Deviation
Frequency
Accuracy @ 1 KHz
External Input

AM
Depth
Frequency
Accuracy @ 1KHz
External Input

PM
Deviation
Frequency
Accuracy @ | KHz
External Input
. MIC INPUT

1.2.2 RECEIVE MODE

1.2.2.1 FREQUENCY
Range
Resolution

Sensitivity

Bandwidth

Accuracy

+ 18 KHz peak

10Hz to 10 KHz

t 4% @ S KHz

Variable, 600 mV for 5 KHz
nominal

- 80%, <5% distortion

SO Hz to 10 KHz

+4% @ 5 KHz

Variable, 1V for 100%
nominal

t 18 radians _

300 Hz to 10 KHz

+ 5% of full scale
Variable, 600 mV for 5 rad
nominal ‘

S KHz 1imiting in FM mode

100 KHz to 999.9999 MHz
100 Hz steps
2 uV for 12 dB SINAD typical

Narrow 7 KHz
Wide 100 KHz

See Time Base
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1.2.2.2 MODULATION MEASUREMENT MODE

FM -
Deviation +18 KHz peak
Frequency 10 Hz to 10 KHz
Accuracy @ 1 Khz +4% of full scale
FM Markers 600 Hz and +5 KHz

5% accuracy

AM
Depth 0 to 90%
Freguency S0 Hz to 10 KHz

Accuracy @ 1 KHz

PM
Deviation
Frequency
Accuracy @ 1 KHz

SSB

1.2.2.3 SPECTRUM ANALYZER MODE

+5% of full scale

+18 Radians
300 Hz to 5 KHz
+5% of full scale

Provides BFO

FREQUENCY: 1 MHz to 999.9999 MHz,
SPAN 500 KHz to 10 MHz
continuously variable
RANGE +10 dBm to -100 dBm,
40 dB internal RF pads
70 dB log display
BANDWIDTH Narrow 15 KHz
Wide 80 KHz
LOG SCALE ACCURACY +2 dB (0 to -60 dB ref)
MARKER Positioned directly on the display

where the RF center frequency is
tuned
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1.23  INSTRUMENT FUNCTIONS

1.2.3.1 FREQUENCY COUNTER/DECODER MODES

Display 4-digit LCD

Accuracy Time Base 1 count

MODES \ , RANGE RESOLUTION
Bar Graph Freq. Error 0 to + 9999 Hz 1 Hz, 10' Hz
Modulation 10 to 9999 Hz | Hz
Subtone 50 to 270 Hz 0.1 Hz
External Counter * 10 to 9999 Hz 1 Hz

*Usable frequency range to 19,999 KHz

DIGITAL SQUELCH DECODE
Automatic display of normal and inverted codes

1.2.3.2 POWER METER

Range 0 to 15 watts
0 to 150 watts

Accuracy 7% of reading + 3% FS to 600 MHz
20% of reading + 3% FS to | GHz

Maximum Power 150 Watts until the overtemp
indicator lights and the audible
alarm sounds (= 1 minute)

1.2.3.3 SINAD
Frequency 1 KHz
Range 0 to 30 dB True RMS, Linear Scale
Accuracy , +05dBei12dB
Input Range 200 mVRMS to 6 VRMS

Page 5



1.2.3.4 TRUE RMS AC VOLTMETER

Frequency 10.Hz to 100 KHz
Range 0 to 10 VRMS
Accuracy + 5% of full scale
Input Impedance 100 KQ nominal

1.2.3.5 OSCILLOSCOPE

Freguency DC to 100 KHz

Range 0tozx14Vpeak

Accuracy ~ + 5% of full deflection

input Impedance 100 KQ nominal

Horizontal Sweep Range 001, 0.1, 1, and 10 ms/div, +10%

External and automatic lissajous
1.2.3.6 INTERNAL MODULATION SOURCES

Fixed 1 KHz <1% distortion, 1.5 VRMS

Audio Synthesizer

Range 10.00 to 9999 Hz, step size
to .01 HZ
Resolution 4 Digits
Distortion 1%
Modes Continuous, or Burst
Two-tone Sequential
S5/6 Tone
Digital Squelch all normal and inverted codes
DTMF Full 16-key touchpad, with

1 1-digit group storage
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1.2.3.7 TIME BASE
Standard TCXO
Temperature Stability
Aging

1.2.3.8 SPECIAL FUNCTIONS

+0.5 ppm, 0°C to 50°C

+] ppm per year

Programable step size for RF/Audio frequencies

20 complete sets of non-volatile storage reglsters for all

keyboard settmgs

Self-diagnostics monitors major instrument parameters

1.24 GENERAL
Operating Temperat'ure
Storage Temperature

Power
Mechanical

1.3 ACCESSORIES

Protective Front Cover-

Operator's Manual

Telescoping Antenna

0°C to 50°C
-40°C to 85°C

103/117/220/240 VAC
+10%, *60VA

34 1bs, 15"W by 7-3/16"H
by 17-1/2°D

'Page
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1.4 OPTIONS

3108 Cellular Radio Testing

External Keyboard

‘Microphone

High Stability Time Base
Protective Soft Cover
DC Operation‘*

Battery Operation *
(must order DC option also)

Accessory Kit (includes microphone, antenna
“N" to BNC adapter, scope probe, RF cables
and SINAD test cable)

* Specify 117V or 230V Operation
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SECTION 2

INSTALLATION

2.1 INTRODUCTION

The CT SYSTEMS, Inc. Model 3100 is a rugged piece of precision
test equipment designed for portability. Although it is guite
commonly used as a laboratory instrument, it is also well
suited for field use.

2.2 UNPACKING AND INSPECTION

when unpacking the instrument, inspect the shipping container
and instrument for shipping damage. Save the shipping carton
and packing materials for possible future use.

WARNING
INSTRUMENT CONTAINS LITHIUM BATTERY

The microprocessor uses a lithium battery to retain memory
when power is off. Lithium batteries are classified as
hazardous materials. The lithium metal in the battery is a very
active material which burns in the presence of water or high
humidity. Do not incinerate, attempt to charge, or solder
directly to the case. Do not dispose of the battery in ordinary
trash. Consult state and local codes for disposal.

The instrument was inspected, given final operational and
quality control tests, then carefully packaged for shipment, and
should operate in accordance with the information contained in
this manual.

If the instrument received has been damaged in transit, notify
the carrier and vour CT SYSTEMS, Inc. Customer OService
representative. The representative will immediately arrange
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for either replacement or repair of your instrument without
waiting for damage claim settiements.

FOR CUSTOMER SERVICE call:

CT SYSTEMS, INC.
5245 HORNET AVENUE
P.O. Box 470

Beech Grove, IN 46107
317-787-5721

(or toll free outside Indiana)
1-800-245-6356

Ask for the TWO-WAY SERVICE DEPT.

2.3 WARRANTY INFORMATION

The Model 3100 is covered by a first year parts and labor
warranty, and a second year module exchange program.

2.4 PREPARATION FOR USE

Before line power is applied, the meter should read zero, when
placed in a normal operating position on a bench. If it does not
read zero, insert a blade screwdriver into the opening below
the meter and mechanically adjust it to zero.

2.5 POWER REQUIREMENTS

The instrument can operate from various sources of primary
power selectable by the operator. The options for AC power
are: 103 / 117/ 220 / 240 VAC 50/60 Hz at 60 VA, The
three-conductor power cord provides a ground connection when
it is connected to a properly grounded outlet.

Page
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With the optional D.C. powered instrument, it can also be
operated from external D.C. power or the internal battery. On
external D.C. power the instrument requires 10.8 to 145 VDC.
Allow 16 hours of charging before using the instrument on
internal battery power. For further details see Section 2.8.

For use with other primary power sources, please consult your
Customer Service Representative.

26 ENVIRONMENTAL CONSIDERATIONS

The instrument comes equipped with bottom and rear panel
feet. The rear panel feet also serve as cord wraps. It is also
equipped with a carrying handle which can be used as a stand
for the instrument. These features, as well as its small size
and light weight, permit easy access in confined working
spaces.

The instrument is designed to operate between 0°C. and 50°C,,
and should be used in areas where air flow around the
instrument is not restricted. Do not permit the ventilation
ports to be blocked or restricted, and NEVER operate the unit
within its protective cloth cover.

NOTE

Exceeding the upper or lower temperature limits for extended
periods, may not result in damage to the instrument but may
cause degraded performance.

2.7 ENERGIZING THE INSTRUMENT

After careful visual inspection, you may proceed to connect the
monitor to a primary power source and depress the ON/OFF
switch. Initially, the monitor will energize all segments of the
LCD display for a few seconds. Then it will enter a diagnostic
mode during which it will check various critical points within
the instrument. If a problem is found, the instrument will

Page
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display”an error message on the LCD display, which will
indicate an abnormal condition.

The instrument diagnostics continue to monitor the critical
points as long as the monitor is in use. If an error message is
displayed, you should contact vyour Customer Service
Representative and describe the message on the LCD. If the
instrument displtays A8 UNCAL or A6 UNCAL check your line
voltage and adjust the line voltage switches on the rear panel.

SWITCH | LINE YOLTAGE FUSE
q i 103 + 10%
5 1.254
2 117+ 10%
g 220 + 10%
o 0.6 A
0 240 £ 10%

-
— 1

If no problems are found by the diagnostic program, the
instrument will establish the conditions last entered on the
keyboard. If the LCD displays #CL FA/L, and then 162.4000
Mhz, check the contacts on the lithium battery on the processor
board. The Model 3100 Service Monitor is now ready for use.
See Section 4 for operating instructions.

Page
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2.8 INTERNAL DC POWER OPTION

The Model 3100 may be ordered with an External DC option
which allows operation from either AC, or a DC source of 10.8
to 145 Volts at = 6 amps. The DC-powered units have a switch
on the rear panel labeled INT/EXT. When the switch is in the
EXTernal position, the instrument will be operated from a DC
source connected to the RED and BLACK banana jacks on the rear
panel. The red connector is for the positive and the black is for
the negative. The instrument will operate on AC if the switch
is.set to the INTernal position and the AC power cord is plugged
into an appropriate 117 Volt power source.

The DC-powered unit may also be provided with an optional
internal battery. To access the battery compartment, the
bottom cover must be removed. If the internal battery is
installed and the rear-panel switch is set to INT, the
instrument will operate when connected to AC power, or from
the battery when not plugged in to an AC source. The battery
will provide approximately 30 minutes of operation when the
battery is new, and fully charged. The battery will charge to
90% of capacity in 1 hour with the instrument plugged in to AC
and the power switch off. If the instrument is in use, it may
take 8 to 10 hours to obtain a full charge on the battery.

I I B T
o DC RECHARGEABLE BATTERY PACK

Page
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INSTALLING A DC BATTERY PACK:

r ‘;"'

|
,J

.'.

BOTTOM SIDE

Remove the bottom cover of the unit.

Remove the battery compartment cover.

Install the battery pack and plug in the connector.
Replace covers.

Read Section 2.7 before energizing the unit.

U b W -~

BATTERY PACK CONDITIONING:

The usable life of the battery pack depends upon the frequency
of use. After many repeated charge/discharge cycles, lead-acid
battery cells become unequal, reducing the available charge.
When the battery will only operate the instrument for = 20
minutes, some increase in capacity may be gained by
re-conditioning the battery pack.

To re-condition the battery pack, first float-charge at 14.2
Volts until the current drops to zero (approximately 8 hours).
Then overcharge at 0.5 Amps for 30 hours. This over-charging
procedure does reduce the longevity of the battery, so it should
only be done when the capacity of the battery has reached a
state of being almost unusable. Re-conditioning may be
performed two or three times in the lifetime of the battery
pack. When this procedure will no longer return the battery to
a condition which will operate the instrument for = 25
minutes, a new battery pack is indicated.

Page
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SECTION 3

CONTROLS

3.1 Oscilloscope/ Spectrum Analyzer

MMM M M e A

1. Controls the vef;tical position of the trace on the oscilloscope.
[t is not active in the Analyzer mode. Pull the knob to AC couple
the oscilloscope (Volts mode only).

2. Varies the vertical gain of the oscilloscope. The full C% detent
position provides calibrated levels which match the CRT graticule
and the meter.

3. Provides variable control of the horizontal sweep speed of the
oscilioscope. The full CW detent position provides calibrated

- sweep speeds. The control is not active in Lissajous, External or
Scan modes. »

4. Controls the horizontal position of the CRT trace. For Lissajous

mode, pull the knob and set the Audio Generator for the desired X
axis input and frequency.
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5. The four buttons select 10msec, Imsec, .Imsec or .01msec/div
sweep speeds. They are not active in External Horizontal or Scan
modes.

6. Selects the External Horizontal mode when depressed. it is not
active in Scan mode.

7. The buttons select electronic calibration lines on the
oscilloscops for FM deviations of 25 KHz or 2600 Hz. The
calibration lines are accurate regardless of the position of the
Yertical Gain control. These calibration lines are available only in
RCY or DPLX/RCY FM MOD mode.

8. The buttons select 0, 20, or 40 dB of RF input attenuation
(£10dBm, -10,-30 dBm top scale reference) for the Spectrum
Analyzer. They are active only in the Analyzer mode.
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9. Enables an “intensified spot” video marker at the selected RCY
frequency. It eliminates the need for accurate harizontal position
when in Scan mode. 1t is active only in SCAN rode.

10. Selects Spectrum Analyzer mode in RCY, or Sweep made in
GEN.

11. Controls the Analyzer "window” width in RCV, ar the Sweep
width in GEN mode. Minimum S50 KHz/div (CCW), or maximum

1MHz/div (CW).

12. ON/OFF control energizes the instrument. it does not need to
be on"to charge the battery in the optional DC powered instrument.

13. External Horizontal oscilloscope input. Active only when EXT
HORIZ (*6 above) has been selected.

14. External Vertical input for the osmnoswpe voltmeter, and
SINAD meter.

15. LED indicates adequate amplitude to operate the SINAD meter.

3.2 MODULATION/AUDIO

1. EXT LVL controls the level of external modulation sources
applied to the EXT MOD connector.

2. MODULATION buttons select modulation types of &AM, 556,

Cw (none), FM, or BM for generate or receive mades. In the generate
mode, SSB produces standard AM modulation.
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3. AUDIO/CODE LYL controls the level of the AUDIO GEN, and the
special signaling functions 2 TONE, 5/6 TONE, DTMF, and DIG.

4. CONT & BURST buttons select continious or burst modes of the
AUDIO GENM, and the 2 TONE, 5/6 TOME, and DIG signaling functions.
fn the AUDIO GEN mode, the signal remains on as long as the BURST
button is held depressed. In 2 TONE, 5/6 TONE, or DIG modes, one
DTMF sequence of signals is generated each time the button is
depressed.

9. 1 KHz button selects a fixed 1 KHz tone.

6,7 The large knob controls the level of the fixed | KHz tone, and
the small knob controls the speaker volume.

8. EXT MOD connector is the input connector for external
modulation sources.

9. DEMOD 0OUT connector is the output connector for the
de-modulated received signal. :

10. MOD OUT is the output connector for the composite modulation
from all internal and external sources.
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3.3 KEYBOARD
&, Function

STO . function stores s complete set of keyboard entries
(Frequency, Audio Tone, Generate Mode. etc.) about the current
setup in one of twenty selectable memory locations. Locations are
designated O thru 9 and .0 thru 9.

RCL  function recalls complete setups from one of twenty
selectable memaory tocations. ‘

STEP SIZE function allows programming of RF FREQ, GEN OFFST, or
AUDIO GEN step sizes.

AF function allows the RF frequency to be "rocked” around the
selected center frequency, 10 KHz, with the up/down controls in
100Hz steps.

]

'n

N

o

L

RF FREQ function allows entry of a new RF frequency setting.

GEN OFFSET function allows entry of an amount by which the
generate frequency may be offset from the receive frequency. This
function is enabled only in the DFLX/RCY mode.

AUDIO GEN function allows entrg of a selected audio frequency.
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SQUELCH CODE function allows the choice of special signaling
function (blue lettered keys in the data section).

B. DATA

The DATA key section consists of twelve keys arranged like &
standard calculator keyboard for the digits 0 thru 9, decimal and
CHS {change sign). These are fallowed by three "de-limiter” keys;
MHz/sec, KHz/msec, and Hz/ENCODE. All numerical datas entries

must be followed by an appropriate de-limiter before the data will
be accepted.

E.g. RF FREQ 461.375 MHz, or AUDIO GEN 136.4 Hz

CHS |

Also, UP and DOWN keys are provided, for stepping data (by a
desired step size) such as RF frequsency, GEN OFFST frequency, and
AUDIO GEN frequency. A single push of the button produces a
single increment in the indicated direction, while holding the
button down will produce consecutive steps at 8 ten step per
second rate. Data keys marked in blue are associated with special
signaling functions, and are used after selecting the function
SQUELCH CODE. when the display prompts FORMAT-, select one of
the choices marked in blue (DTMF, 5 TNE, 2 TNE, DIG), then enter
data.
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C. MODE

GEN mode selects the generate function. The Mod meter and the
ascilloscope display the audio waveform applied to the modulator
when MOD has been selected in the meter section.

SCAN produces an RF Sweep when in GEN mode.

RCY mode selects the receive, or monitor function. In this mode,
the RF output is turned off. The Mod meter and the oscillascope
display the de-modulated audio signal. SCAN produces & spectrum
analyzer display.

DPLX/RCY mode selects a simultaneous generate-and-receive
made of operation. In this mode the generate frequency may be
offset from the displayed receive frequency. The Mod meter and
oscilloscope display the received, de-modulated signal.

D. DSPL

FREQ ERROR displays the difference between the received signal
frequency and the selected receive frequency. SHIFT, FREQ ERRCOR
displays a bar-graph analog display of frequency error. If the
frequency error is less than 100 Hz for five seconds, the counter
automatically shifts from 10 Hz resolution to 1 Hz resolution.

MOD FREQ displays the frequency of any tone modulation from 10
Hz to 9999 KHz, 1 Hz resolution, with a usable range to 13.999
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KHz. If the frequency is aver {or equal to) 10 KHz you won't see
the “1" but there will be an "0%FL" indication on the display.

SUB TONE displays a count, to .1 Hz resolution, of any modu}éting
frequency between 50 Hz and 270 Hz, regardless of whether or not
any other modulation, including voice, is present on the received
signal.

SHIFT SUB TONE displays decoded digital squelch codes. It will
automatically display both the normal and inverted code.

3.4 METER

1. The meter measures peak modulation or True RMS volts on the
top two-scales, watts of RF power on the third scale, and dB's of
SINAD on the bottom scale. In the MOD, SINAD, and YOLTS maodes,
the meter and the oscilloscope display the same information.

2. Annunciator LED's on the left side of the meter indicate which
parameter has been selected.

- N\
2.KHZ 1

Prao

.%xl 0 M

§s

L I

L'

\ J
——RANGE

MOD SINAD VOLT WATTS— 18 6 18
(PEAK) (1 KHz) (RMS) 15—150

LB
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3. The MOD button selects modulation to be metered. In.GEN made,

the meter measures the audio signal which is being applied to the

modulator. In RCY mode, or DPLX/RCY mode, the meter measures
- the de-modulated audio from the received signal.

4. The SINAD button selects SINAD information to be displayed,
and is active in all modes with audio from a receiver applied to
the EXT VERT connector.

5. The YOLTS button selects True RMS voltage to be displayed. It
is active in all modes. The VYOLTS mode measures the signal
applied to the EXT VERT connector.

6. The WATTS button selects measurment of RF power applied to
the RF IN/OUT connector. The RYS PwWR/pY indicator illuminates
when greater than 100 my has been applied to the connector.

7. The button selects a full scale of 1.8 (top scale) for Mod or
Yolts, or a full scale of 13 for Watts. The range selections do not
affect the SINAD scale.

8. The button selects a full scale of 6 {second scale) for Mod or
Volts, or a full scale of 150 for Watts.

8. The button selects a full scale of 18 (top scale) for Mod or
Yolts.

3.5 QUTPUT LEVEL

1. The variable level control {vernier) adjusts the RF output over a
23 dB range. It is calibrated in Yolts {outer scale) and dB (inner
scale).

2. The RF OFF button shuts off the RF output. The LED above the
button indicates NO RF OUT when it is lighted. The RF is always
off during RCV mode. When in ire GEN or DRLE/RCY mades,
selecting KF OFF will allew keying the KF Trom &
micraphane connecled e the rear penel M0 jeck.
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3.” The button selects mv or uv multiplied by 0.1.

4. The button selects my or yv multiplied by 1.

QUTPUT LEVEL

YOLT
F XO.1 ®1 X10 X100 gy my |

!BBBB ol

Lrm anD ¥ oney)

5. The button selects mv or pv multiplied by 10
6. The button selects my or pv multiplied by 100.
7. The button selects uv output levels.

8. The button selects my output levels.

NOTE
when keying power into the RF IN/OUT connector, RF output power
is limited to the pv ranges regardless of whether or not mv is
selected.

3.6 IN/OUT

1. ANT connector is the input to the monitor for "off the air’
signals. CAUTION: 100 mw max!
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2. SIG LEY indicates that the receiver is unsquelched when the
LED is lighted.

ANT
&
SIG LYL

L B
SQUELCH

O

RCYR
NORM
4
RVS
3. SQUELCH control sets the receiver squelch level.

4. RCYR button selects NORMal or RYS (REVERSE) L.O. injection.
It is used to identify images in Spectrum Analyzer operation.

5. BW button selects either WIDE (100 KHz), or NAR (7 KHz)
bandwidths for the receiver IF.

BY

MAR
S

WIDE

RVWS PWR/WV
. 6

LOAD
OYERTEMP

8-

RF INJOUT
3
6. RVS PWR/uY indicates that RF is being applied to the RF

IN/OUT connector (generator output is limited to uv ranges).
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7. LOAD OVERTEMP indicates that the internal load has reached a
temperature of 100°C, accompanied by an sudible alarm.
Immediately disconnect the source when this occurs and
allow the internal load to cool down.

8. RF IN/OUT is the connector for the generator output and for
transmitter testing. |

LCD DISPLAY

The LCD display is organized in four sections: the upper section,
the center section, the lower left section and the lower right
section.

The upper section is used to display the RF frequency to which the
generator is tuned in GEM mode, or the RF frequency to which the
receiver is tuned in RCY or DPLX/RCY modes. It is also used to
show  STO/RCL information, diagnostic messages and tone
signaling information.

The thin center section is used to display mode annunciators such
as RCY, DPLX/RCY and GEN on the left side, and AF or GEN OFFST on
the right side. 7@ AF end GEN OFFST ennunciglors &re
remingers that the genersle RF 1reguenty does nal maich
the rreguency gisplsyed in the lap sectian.
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e Frca 1 62.4000 n.

DPLX GEN OFFST

AUD GEN 136.4 w

The lower left section is used to describe the data displayed in the
lower right section. The descriptions include: AUDIO GN, AUD
STEP, RF STEP, GEN OFST, AF, FREQ ERR, MDD FREQ, SUBTOME, DIG
RCY, and tone signaling information such as TOME A, DUR A, DELAY
A, TONE B, etc. (for TWO TONE), the presently stored DTMF number,
or the presently entered code for 5/6 TONE. It may also display a
bar graph of FREQ ERR.

The lower right section displays data for the functions described
in the lower left section.

2 TONE

DPLX || RCY GEN OFFST

TONE A 1.080
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SECTION 4
OPERATION

4.1 USING THE KEYBOARD

The keyboard is arranged in four sections. Reading from left
to right they are: FUNCTIOM, DATA, MODE, and DISPLAY.
Generally, an entry will be made in the same fashion: first
selecting a function, then entering data or selecting a mode or
8 display. The DATA section is arranged in the manner of a
standard calculator keyboard, with data keys, decimal, and
de-limiter keys. Entry of numerical data must be followed by a
de-limiter so that the processor knows that the sequence of
humbers is complete, and may be acted upon.

With the use of de-limiters to tell the processor when the entry
is complete, there is no need to enter leading or trailing zeros.
Also, since the data is not acted upon until it is complete,
incorrect entrys may be erased by simply re-selecting the
function, and re-entering the data.
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The fallowing examples of typical operations will explain the
general use of the keyboard. First select the function you want,
then enter the data, andlast, enter the delimiter.

To set the RF Frequency to 162.4 MHz,
perform the following keystrokes:

FUNCTION

The RF Frequency may be programed to be stepped in increments
of your choice  channel spacings, for example).

To set the RF Frequency Step Size,
perform the following keystrokes:

2 TNEI!S TNE ™

Now the up/down keys may be used to step the RF Frequency in
25 KHz increments. A single depression of the key will move the
frequency 25 KHz. Holding the key down will produce consecutive
25 KHz increments at a rate of 10 per second.

e
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In the same manner, the AUDIO GEN function mag be programmed
for a selected gudio frequency.

To set the AUDIO GEN to a frequency of 1.5 KHz,
perform the following keystrokes:

- The AUDIO GEN function may also be programmed for steps of
~ change in audio frequency.

To set an audio step size of 100 Hz,
perform these keystrokes:

N/

R x
1 .

7N

LY 4
1)L 0

Note that if the last item entered was an audio frequency, the
step size entry need not be preceeded by the AUDIO GEN
keystroke. The same is true of RF STEP SIZE, or any other data
entry. The microprocessor will recognize the data as belonging
to the 1ast selected FUNCTION.

ASs with the RF steps now the Audio Frequency may be
incremented with the up/down keys in 100 Hz steps.

e
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To “Fine tune™ The RF frequency by + 100 Hz steps,
use the following keys:

e

After the AF key is pressed, the up key and the down key can used
alternately to "rock™ the RF frequency about the selected center
frequency. Noale thel & smell ennuncislar &5t 1he
right-ceniar af ing GIspiey shows the aparelor whan lhe
fraguanciy is lunad off ceépler -- aven 1/ enelner
function #8s bean c&lied up,

Holding either the up key or the down key depressed will provide
continuous tuning, in 10 KHz steps.

To quickly return to the center frequency, enter:

The STO and RCL functions will store or recall an entire
keyboard setup. For-example, in one memory location, the user
can store an RF Frequency, an RF STEP SIZE, an AUDIO Frequency,
an AUDIO STEP SIZE, a MODE selection (GEN, RCY, DPLX/RCY), and
a DSPL selection (FREQ ERR, etc.). The twenty memory locations
are numbered O thru 9, and .0 thru 8.

To store the current setup in memory location 8,
perform the following keystrokes:

Deamm T4



To Recall the setup stored in location .0,
perform the following keystrokes:

e

Some keys have a second function. In order to access the
second function press the SHIFT key in the lower
right hartd corner of the keyboard, then press the desired key.

To obtain a display of Frequency Error,
press the FREQ ERR key.

To obtain a bar graph display of Frequency Error,
press SHIFT, FREQ ERR.

Another example of a Shift-Function: SHIFT-SUB-TONE
automatically displays decoded digital squeich codes, baoth
normal and inverted.
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42 KEYBUOARD FUNCTIONS

GEN OFFST sets the generator offset freguency for duplex
operation. NOTE: To set an offset fregquency, the mstrument
must be in DPLX/RCY mode.

First set the receive frequency, 110 MHz for example, than select
DPLX/RCY, GEN OFFST, and enter, for instance, 5 MHz.

when an offset other than O Hz has been entered, a small GEN
OFFST annunciator at the right center of the display will indicate
that the generate frequency is offset even though another
function may have been called up in the lower left portion of the
display.

To set the generator for a -5 MHz offset, use the CHS’(change
sign) key after entering the offset.

1] 5 THE
il 5

X #
CHS
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SAQLCH CODE selects a menu of special signaling functions; 2
TONE, 5/6 TOME, DTMF, or DIG. ‘when the SOLCH CODE key is
pressed, the LCD display will prompt "FORMAT-". Select a
format by pressing the appropriate biue-lettered key in the
data section.

To use the DIG mode select SQLCH CODE, DIG, enter the code,
and press EMCODE. To enter an inverted code, press CHS
after entering the code. |If the AUDIO/CODE LVL is set on
CONT, the generator will continously repeat the code. |If
BURST is used, each push of the button will send the code
once. NOTE: 772e micropracessor will anly sccept yslid
gigrisl cages. /1 will ignare 877 nan-yslid cadas.

For a digital code of 125:

L

5 TNE X #
5 || cHs
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To set up a Two Tone Sequential signal,
press the SOQLCH CODE button, then select the Format desired.

2 THE

For example, Tone. Suppose that you want ta set up a signal of
539 Hz (Tone A) for 2 seconds, followed after a delay of 3
milliseconds by 832.5 Hz {Tone B) for 1 second, followed by &
delay of 1 second. Proceed as follows:

Enter the frequencg'for the first tone (Tone A) of 539 Hz}

888

The up/down keys are used to scroll thru the entries for
review or editing. By hitting the Up Key you can scroll to the
next entry for review or editing. The next entry is for Duration
so enter 2 seconds and scroll to the next entry:

2 TRE
2 L

Mow enter the Delay of 3 msec. following Tone A:

DIG
3

Next, enter the Frequency of the second tone (Tone B), 832.5 Hz:

BEENES




Enter the Duration of 1 second for Tone B:

Enter the Delay of 1 second following Tone B:

Now set the AUDIO/CODE LVL to CONT or BURST with the
buttons in the modulation section belaw the keyboard.
CONT will produce a repeating sequence of the tones, while

BURST will produce a single sequence of the tones each time
" it is pressed.

To send a 5-TONE signal code of 77324,
select SOLCH CODE and the S-TNE Format. Then enter the data
and press Encode.

LA

The microprocessor will determine by the number of data
digits entered whether or not a preamble, or special
postamble tone, is to be sent. If five digits are entered, it
will send a standard five tone signal.




If six digits are entered, it will send a five tone signal with the
preamble, with the first digit entered being the preamble. The
display will show P + 5. :

If seven digits are entered, it will send a five tone signal with
preamble and postamble. The first digit entered will be the
preamble and the seventh digit will be the postamble. The
display will show P + 6.

For a 5-Tone Preamble of 9 and an address of 77324,
perform the following keystrokes:

For a 5-Tone Preamble of 9, a Postamble of X, and an
address of 77324, perform the following keystrokes:

BaEH

There is no need to insert an "R" after repeated tones. If the
AUDIO/CODE LVL control is set on CONT, the five tone code
will be repeated continuously. If the BURST button is used,
one sequence of the code will be generated for each push of
the button. ”




~ksgLchi| DTMF | | |
o) 4 |

To use the DTMF mode, select SQLCH CODE, DTMF. The
display will prompt DTMF. Simply press the keys for the
desired number to be sent, finishing with encode. Select CONT
for a repeating sequence of numbers, or BURST for a single
transmission of the numbers. To provide a full sixteen-key
keypad, the processor uses the following keys: MHz = A, KHz =
B, Down =C, Up = D. '

To use a DTMF code of 4523ACD9,
press the following keys:

SQLCH CODE, DTMF, 4, 5, 2, 3, MHz, Down, Up, 9, ENCDE.

The MOD FREQ mode selects a frequency count of
modulation tones between 10 Hz and 19.999 KHz. It operates
only in RCV or DPLX/RCV modes. The counter displays
frequencies to 1 Hz resolution. To use this function, press
the MOD FREQ button.
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The VOLTS mode allows the meter (true RMS) and the
CRTto measure signals at the external input. The display will
show the modulation frequency and the speaker allows the
audible sound to be monitored.

The SUB-TONE mode allows counting of sub-audible tones
to 0.1 Hz resolution. It {s filtered to count only frequencies
between 50 Hz and 270 Hz. Therefore, it will accurately
count the sub-audible tones in the presence of voice or other
modulation. It operates only in RCV or DPLX/RCV modes. To
use the function press SUB-TONE.

To decode DIG squelch codes, use SHIFT, SUB-TONE. The
monitor will automatically display both a received normal
code, and its inverted code complement. DIG squelch decode
operates only in the RCV or DPLX/RCV modes.
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4.3 USING THE MONITOR

4.3.1 USING THE SPECTRUM ANALYZER

1., 2., 3. To operate the Spectrum Analyzer, connect the
antenna to the antenna input at the upper right corner of
the monitor, select RCV, and depress the SCAN ON
button in the oscilloscope section. The oscilloscope will
show a spectrum display.

4. The size of the window being observed is controlied by
the FREQ SPAN control (4), just to the right of the SCAN
mode ON button (3). The minimum window is = 500 KHz, or
50 KHz/div, and the maximum window is =10 MHz, or |
MHz/div.
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1.

To eliminate the need of an exact centering of the
horizontal position control to determine the frequency of
observed signals, the MARKER function (1) will produce an
intensified spot on the display at the selected RF
Frequency.

3. To determine the frequency of any observed signal,
use the RF FREQ (2), STEP SIZE (3) and UP/DOWN buttons
scan the frequency until the marker rides on top of
the signal of interest. Then read the center frequency
from the LCD display.

The Spectrum Analyzer display has a 70 dB log range, and
two 20 dB attenuators (d4), to provide 110 dB of usable
dynamic range. The maximum signal amplitude is
+10 dBm, with the REF LVL "10 dBm" selected, and the
minimum signal amplitude is -100 dBm with the REF LVL
"-30 dBm" selected. A signal amplitude of -40 dBm would
be on the -10 line with REF LVL -30 dBm selected, on the
-30 line with REF LVL -10 dBm selected or on the -50
line with REF LVL 10 dBm selected.
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4.3.2 MAKING USE OF THE PROCESSOR

1.

& 2. The processor provides several versatile
capabilities which can ease test operations. One of
these is the STEP SIZE function. The RF steps may be
used to calibrate the Spectrum Analyzer display
to any desired horizontal dispersion. Set the RF
STEP SIZE to the desired dispersion per division, locate a
signal on the display, step the frequency and adjust the
FREQ SPAN control until one step equals one division (or
4 steps = 4 divisions for greater accuracy).

3. To check harmonics on a signal, a step size equivalent

to the transmitter frequency may be set. The display
would then show the second harmonic with one step and
the third harmonic with an additional step.

4. The AUDIO GEN may be used as an audio sweep gener-

ator by programming a small AUDIO GEN STEP SIZE such
as 20 Hz, and pressing the up or down button to produce

~rapid consecutive steps. The small steps at ten per

second will appear as an audio sweep.

~
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4.3.3 STORE and RECALL

1. 5TO. The non-volatile memory allows storage of various

configurations used on the monitor. For example, you
could store customer configurations: a frequency, a
generator offset, a channel spacing (RF STEP SIZE), and a
sub-audible tone used by a particular customer. For
example, if you had these parameters punched in:

Fr frequency: 153.62 MHz; Generator offset: S MHz; Step
- size: 30KHz; (channel spacing); Sub-tone: 136.4 Hz,

you could press STO, and then 8. That wbuld put all this
information in memory location 8.

2. RCL. Then you can recall the whole set of parameters at

the touch of a button. In this manner, up to twenty
separate customer configurations could be available at
the touch of a button. For example, you could retrieve
the setup shown above by pressing RCL, and then 8.

Dana
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4.3.4 SENDING A PHONE NUMBER

1. You can send a phone number (up to 11 digits) by using the
DTMF format. Press the SQLCH CODE button. The LCD
display will prompt: "FORMAT-".

2. Answer the prompt by pressing the DTMF button.

3. Enter the DTMF code and then press the “Encode”
button. Since the number of digits is greater than 8, the
first three digits will show at the top right of the LCD
panel, and the following digits will display at the bottom
left. Enter the DTMF code without gaps or dashes and
press ENCDE. The number: 1-408-737-5828 would
display as shown:

4. Pressing the BURST button will send the code sequence
once, each time you press it.

5. If you press the CONT button, the code sequence will be
sent continuously, with about a 2-second pause after the
number.



4.4 APPLICATIONS

F

0000, ;

00090000 /@3

0000020 9 JE%‘:-@P

(e, 000@ A G ;ff) f%}é\/ﬁﬂuﬂﬂ d o
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FM RECEIVER SENSITIVITY

. Select GEN.

Select RF FREQ.

Enter the frequency of the receiver under test (e.g. 153.72
MHz).

When the digits of the frequency have been entered, select
the delimiter (in this case MHz).

Select the fixed 1 KHz by depressing the button in the
modulation section below the keyboard.

and 7. Select MOD, and RANGE 6 in the meter section.

Select FM in the MOD section, and adjust the level of the
1KHz tone to 3 KHz deviation as read on the meter.

Connect the RF IN/OUT connector to the antenna connector
of the receiver under test.
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1. Connect the audio output (across speaker terminals) to the
EXT VERT connector below the oscilloscope section.

2. & 3. Using the pV and X10 buttons and the vernier control,
set the RF output level to= 10 pV.

4. Make sure the RF OFF LED is extinguished.

5. Unsquelch the receiver and adjust the receiver volume control
until the SINAD LED next to the EXT VERT connector is
lighted.

6. Now select SINAD in the meter section and, using the RF
control and the attenuators, reduce the RF level until the
meter needle comes up to the 12 dB mark. Read the
sensitivity in uV using the outer scale of the vernier control
along with the attenuator scale factors ( X0.1, X1, etc.).
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4.42 MODULATION ACCEPTANCE BANDWIDTH

1. From the SINAD sensitivity point (see section 44.1), increase
the RF level by 6 dB. Increase the modulation deviation until
the SINAD meter again reads 12 dB.

2. Select MOD in the meter section and read the Minimum
Acceptance Bandwidth in KHz from the meter. Select
RANGE X18 if necessary.
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443 TRANSMITTER OUTPUT POWER

1.

Connect the tranciever antenna connector directly to the
RF IN/OUT connector of the monitor. ‘

2. Select WATTS, and an appropriate range (15 or 150) in the

meter section. Key the transmitter, and read the power
output directly on the meter.

'CAUTION: 150 W MAXIMUM!

The monitor will absorb 150 Watts for = one minute or
100 Watts for = three minutes. When the load reaches a
temperature of 100°C, the LOAD OVERTEMP indicator will
light, and an audible alarm will sound. Unkey the
transmitter and allow the load to cool for a few minutes.
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4.4.4. TRANSMITTER MODULATION

1.

& 2. & 3. To monitor the transmitter modulation, the
monitor must be set to the transmitter frequency. Set the
frequency by pressing RCV, RF FREQ, and enter the data
(eg. 158.72MH2).

& 5. Select MOD in the meter section, and FM in the
modulation section, and key the transmitter. // lhe
transmitter under test has an oulput power of /é5s
than 10 wattls, an antenna should be connected to the
antenna input to ensure adequate received Jlevel The
meter will display deviation, and the oscilloscope will
display the audio signal. Note that the oscilloscope is also a
peak-reading indicator, and modulation may be read directly
from the graticule markings if the VERT VAR control is in
its CAL (fully CW) position.

6. To aid in testing, built in FM CAL markers for 5 khz or +600

Hz may be added to the oscilloscope display in FM
mode. The accuracy of the FM CAL markers will not be
affected by the VERT VAR control. Reading the frequency of
any modulation tone, or decode of DIG squelch may be
accomplished by selecting the appropriate DSPL mode as
described in Section 42.
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445 TRANSMITTER FREQUENCY ADJUSTMENT

1. To read the transmitter frequency error, select FREQ ERR in
the DSPL section of the keyboard. The display will show the
difference between the transmitter frequency and that of
the monitor.

2. If a bar graph display of frequency error is desired, select
SHIFT, FREQ ERR. The lower left section of the display
will show a figure eight with an horizontal line extending
from it. It's length and direction are proportional to the
frequency error.

"™ ™~



SHIFT, FREQ ERR will produce a display like this:

-~ - 1.2 K

In the above example, the transnitter frequency is below the
desired frequency. Whether or not the bar graph is selected,
the frequency error will initially be displayed to 10 Hz
resolution. If the error is less than 100 Hz for five seconds,
the counter will auto range to the 1 Hz resolution mode.

If an audible indication of frequency error is desired,
the SSB mode in the modulation section may be selected
to produce a Zero Beat.



446 REPEATER DE-SENSE

1.

to 3. To test a repeater's receiver de-sense, first set
up the monitor to receive the transmitter's frequency. Select
RCV, RF FREQ, and enter the data (e.g. 158.7 2MHz).

to 8. Then set up the generator for the proper
offset (e.g. -SMHz) by selecting DUPLX/RCV, GEN OFFST,
then entering the offset: (e.g. 5 MHz CHS).



1.

If tone or digital codes are required to break the receiver's
squelch, select GEN.

2. Select the required tone function, and then using the

AUDIO/CODE LVL and CONT controls, set the deviation.

Then return to DUPLX/RCV ,

And connect the RF IN/OUT connector to the repeater
antenna connector. Start with a low RF level out of the
generator, increasing it gradually until the repeater keys up.
Note the RF level in dB. If the repeater receiver is
being de-sensed, the transmitter will key. on and
off. Gradually increase the RF level until the repeater
transmitter stays on. Read the vernier dial in dB to
determine how much the repeater receiver was de-
sensing.

NOTE When the repeater keys up, the red RVS PWR Vv

indicator will illuminate to indicate that RF output is limited
to the pVolt ranges regardless of where the mV/uVv
buttons are set.
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4.47 TUNING A BAND REJECT FILTER
1. Set the desired frequency.
2. Set the monitor for DPLX/RCV , 0 MHz GENERATOR OFFSET.
!

3. Set the RF LEVEL to O dBm (mV x100)

4. Set the scope display for SCAN ON, MARKER .

Nara
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5. Connect a BANDPASS filter between the RF IN/OUT and the
antenna connector.

6. Tune the bandpass filter for a maximum levél at the desired
frequency (MARKER). Use the RF LVL attenuators as necessary.

] O
" “.-“’iﬂ

-----

7. Narrow the scan width and use the RF LEVEL to set a Convem‘ent
reference on the scope display.




B. Insert the band reject filter in series with the bandpass filter
and tune for a minimum amplitude at the marker.

Band |
REJECT

..............................

PASS
Filter

= -70 dB
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OPERATION

MODEL 3100 QUICK REFERENCE GUIDE version13

KEYSTROKES

RISPLAY

1of2

SPECIAL NOTES

To set RF Frequency

Freg

162.,4000 MHz

to 162.4000MHz e 2L

[a](*Hz]
To set RF Frequency RF |{Step ' 162.,4000 MHz
Step Size to 25 kHz Freq||Size|[2] [5][kHz] [RF STEP 25kHz
NOTE: Use the[¥] [a] keys tochange the RF Frequency
To set the Gen Offset** [Gen 162.4000 MHz

to +5Mhz

Offst

5] [MHz]

NOTE: To change setting to -5,00 MMz, press|CHS

GEN OFST SMHz

162.4000 MHz
GEN OFST SMHz

162.4000 MMz

AUDIO GN 1.5K

162.4000 MHz

AUDIO GN 1.5K

To set the Gen Offset #* [Gean

Step Size offsY [sizef [1] (O]

to 10kHz «

NOTE: Use the[7][a] keys to change the Gen Offset by the Offset
step

To set the Audio Audio )

Generator to 1.5 kHz Gen | T11E] [kHz]

To set the Audio Audio| | Step E] @ @

Step Size to 100 Hz Gen || Size| [Hz]

NOTE: Use the [¥][2] keys to change the audio generator by the

audio step size

To “Fine Tune™ the *#
RF Frequency by

410.00kHz
To set-up a 2-Tone

® [

to tune dIWn . QI tune up

162.4000 MHz

AF  1.5kHz

2 TONE

signal with: Sqich (i) [kHz] |DELAY B 1SEC
Tone A: 1.000kHz Code 7y

Duration A: 1.0 sec fed [2)

Delay A: 3 msec 3] [msec]

Tone B: 2.000kHz kHz] [A)

Duration B: 2.0 sec [sec] [a]

Delay B: 1.0 sec [1] [sec

To encode a Digital Sqlch 0zEE DIGITAL
Code of 125 Code ENCODE 125
NOTE: To change code to 125 inverted, press[CHS]

To activate the DTMF Sqlchl CTFIO]EIMEZ] [ DTMF-
signals: 12 ABCD Code | [KHz)[9}[al[Encde] | 12ABCD
To send a 5-Tone signal  [Sqich [a][4] P+6 TONE
with Preamble and 6th Code [Z] 2] 447732X
Tone of 4 47732 X [Encde]

Preamble 6th-Tone

*  Must be in the RCY or DUPLX/RCY mode.

*% Must be in the DUPLX/RCY

mode.

It is not necessary to press the key
before the key if the previous entry

was an RF Freq entry.

Must be in the{DUPLEX/RCY|mode.

It is not necessary to press the{Gen Offstikey

before the(Step Sizejkey if the previous entry
was a Gen Offset entry.

Keeping the [¥] or [4] key depressed will
allow continuous tuning.

To review or edit entries, use the [¥] (2]
keys to "scroll” the entries.

There is no need to insert an "R” after a
repeated tone ® (ie. "77").



MODEL 3100 QUICK REFERENCE GUIDE  version 1.3 2 of 2

OPERATION KEYSTROKES DISPLAY SPECIAL NOTES
To send a 5-Tone signal  [Sqich] [5 Tne] @ @ P+5S TONE There is no need to insert an "R"” after a
with Preamble only of  |Code 447732 repeated tone ® (ie. "77").

447732
Preamble/
To send a 5-Tone signal [Sqlch] [5 Tne] [4] 5 TONE There is no need to insert an "R™ after a
only of 47732 Code | Encde] (47732 repeated tone ® (ie. “77").
To Measure Frequency* [Freq [162.4000 MHz] Must be in the[RCY|or [DUPLEX /RCY]mode.
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SECTION 5

THEORY OF OPERATION

5.1

OVERALL

The RF phase-lock loop on the A3 High Frequency Synthesizer board generates a frequency
from 22 to 1022 MHz in 1MHz steps. In generate mode this is mixed with a9 to 67 MHz
(100 MHz steps) low frequency PLL on the A4 board to provide an output frequency of

4000 10 999.9999 MHz in 100 Hz steps.

In normal receive mode, the output of the A3 high frequency synthesizer is 22 MHz above
the MHz digit on the frequency readout. It is mixed with the antenna input in the Al
receiver board and the 22 MHz product is then mixed witha 17.1 to 18.1 MHz phase-lock
to generate a 3.9 MHz 2nd IF output. In reverse receive mode the A3 high frequency
synthesizer shifts to 22 MHz below the MHz digit on the frequency readout and the Al
phase-lock shifts up toa 24.9 to 25.9 MHz range.

The 3.9 MHz 2nd IF is mixed with & 3.2 MH2z reference in the A2 to yield 700 KHz. The
700 KHz signal drives the demodulation detection and circuits in the A2,

A detatled description of how sach individual board functions follows.



5.2 A10BOARD

The purpose of the A10 board is to control all the basic functions of the 3100 and to route
the various signals in their respective paths. Almost all switching is done at board levels
by solid-state analog switches. The front panel switches are used to control the
solid-state switches.

in the generate mode, the A10 card has five input paths to modulate audio. The AS audio
synthesizer enters board pin 4, and goes to analog switch U14D. The A11 card sends
digital squelch information in via board pin 18 to U14A. The chosen audio goes to the front
panel "Code LVL" control, and returns via board pin 20 to one of the inputs of sum
amplifier U2B. Other A10 board inputs to the sum amp are 1 KHz (pin 21) external mic
in (pin 41), and external modulation in (pin 13). After passing through summing amp
U2B, the audio is split four ways. It goes out to the front panel mod out jack (pin 12). If
the MOD switch is activated, audio passes through switch U1A and goes to the front panel
volume control via U1 1B. It also goes to buffer 12A and on to range switch U10 and buffer
U3A to drive the scope and meter. The scope audio is sent off the board via buffer U48B.
The meter path goes through lowpass filter U6, buffer U3B, and switch U8B to "meter in"
board pin 33. The meter audio is processed on the A8 board, and returns to the A10 via
"meter out” pin 38, passes through switch U9C, and goes to the meter protect circuit (Q3,
4). This circuit sinks current when the signal exceeds 1.5 times meter full scale. The
meter signal goes on to the meter via board pin 23. When the unit is in AM generate, the
audio leaving summing amp U2B is routed via switch U1SD to the AM generate output
(board pin 26). For FM or 8Mod, audio goes through amp U2A. Since the modulator in
the 3100 is a @ modulator, U2 is basically a 1:1 amplifier in the @ Mod position with
switch U1B closed. ‘When FM is chesen, U1C closes, and audio is given a 6 dB per octave
roll-off to integrate the audio for FM. The audio passes through switch U1SC to FM (+)
pin 12 on the board. RF generate output level switching is done by S11 and S12. Other
controls used in generate are microphone PTT (S10), scope sweep rate (S1, U16), and
tone (cont/burst) (U1S, 16).

In the receive mode, receive audio enters the board via pins 28 (AM/SSB) and 31
(FM/8M). Switch U1SA, and U15B choose which path is passed. the sudio enters the
#Mod filter (U11A) and switch U16C, or is by-passed through switch U16B. Audio is
sent off the board to the F.P. volume control via U1 1B, and to buffer U12A,

Audio level is selected by range switch U10, buffered by U3A, and sent to the scope and
meter circuits. Scope audio goes through the F.P. D.C./A.C. switch, is buffered by U4B,
then leaves the board (pin 16). Meter audio goes through L.P. filter U6 which removes
the marker chopping pulses from the receive audio. This is buffered by U3B, goes through
switch U8B and leaves the board (pin 33). The audio is sent to the A8, and comes back to
this board as it does in the generate mode. "Audio” and SINAD signals enter the A10 board
via buffer U4A. Audio is sent out to the AS SINAD circuitry by board pin 29. It also goes
to switch U10C, which sends audio to the front panel volume control via U11B, and to
buffer U12A. In the audio mode, audio goes through range switch U10 and then goes to the
scope via U3A and U4B, while going to the meter via U3A, USB, the A8 meter circuitry,
U9C and out board pin 23. In the SINAD mode all range switches are open, and the audio



leaving board pin 29 goes through SINAD circuitry on the AS and reenters the board via
pin 30. This goes to the meter via USC, while going to the scope via USA, 3A and 4B.
When the WATTS button is pushed, and the 3100 is being transmitted into, the D.C.
voltages from the power detector circuit on the A4 generator board enter via A10 board
pins 16 and 19. The range switch selects U9A or 9D, and routes this through U9B to the
meter.

Other circuits used in the audio and receive modes are the marker circuit (52, USC, 8D),
spectrum analyzer (S3-5, 13), receive bandwidth (S14), ext/lissajous (S1E, U16A,
16D), scope sweep rate (S1A-D), and tone control (S15, 16). The keypad is organized in
a matrix of four rows and eight columns, and is scanned by the A11 processor board to
detect any depresssed keys. When it does, it decodes the key and executes the needed
functions.



5.3 ALl PROCESSOR BOARD

The A11 processor board accepts input from the front panel keypad, external keyboard
connector, fault indication lines and other lines that monitor conditions in the instrument.
This data is then processed and sent back to modules in the unit as control data, status
indicators and display information.

The A11 board contains a real time counter used to determine frequency error, identify
subtones and perform other similar functions. Besides these digitally based functions, the
A11 contains a subtone multiplier, a low-pass digital filter and a battery back-up circuit
for the RAM memory.

The digital circuitry is designed around a Motorola 68809 microprocessor, which is an 8
bit micro with 16 address lines. The initial programming instructions are in a 16K ROM
and user programmed settings and other selected data generated during the use of the
instrument are stored in a 2K RAM chip.

The microprocessor communicates with other digital chips via multiple line "busses”. An
eight line data bus with lines marked DO through D7 provides the microprocessor with
instruction codes and data. The microprocessor also transmits over the lines to send data
to RAM, latches and other chips. Transceiver chip U17 allows information to pass one
direction into or out of the microprocessor data lines according to a high or low bit
presented at the direction line (U17 pin 1). The transceiver may also be gated off (U17
pin 19) preventing any information from entering or leaving the microprocessor.

To prevent more than one chip from using the data bus at a time, all chips on the data bus
are inhibited until they are selected or gated by a signal from the microprocessor via the
Programmable Array Logic (PAL) chip (U1) or by chip select U33. Address lines AQ
through A15 from the microprocessor spell out codes that enable RAM, ROM or specific
170 chips.

Latches U22 through U26 gate information out from the data bus to various indicators and
control lines for programming level, band, frequency and other microprocessor controlled
functions of the unit. Octal buffers U18, 19 and 20 input monitor fault lines from each
module in the unit and some miscllaneous control lines.

The microprocessor reads this information at regular intervals in order to determine if a
fault has occured. .

The LCD BUSY line on U19 prevents the microprocessor from sending data to the AS LCD
driver ship if for any reason the A9 is not ready to receive data. A Peripheral Interface
Adapter (P1A) U13 exists solely for the purpese of monitoring the A10 keypad and
interrupting the microprocessor with updated settings as required. A sequential thres bit
code from U13 pins 10, 11 and 12 is converted into an eight line output by matrix chip
US. The eight lines go low one at a time scanning the columns on the keyped. At the same
time, the PIA monitors each A10 keyboard row. The rows are all normally pulled high by
resistors in RP2. If a button is pressed on the A10 keyboard matrix, it connects a row to



a column. As the column lines are being sequentially scanned by the matrix chip, it is
only a matter of microseconds before a column line will scan the row line being
intersected. Since the column number is indicated by the three bit code from U13
PBO-PB2 and the row number is indicated by a low at one of the lines U13 PB3-PB6, the
identity of the bottom pressed can be determined when the microprocessor interrogates
the PIA data bus.

{nformation being sent to the A9 display is presented on the data bus and gated through
latch U2S. The A9 display driver accepts serial data through the Si line (J2 pin 6). The
data is synchronized via the SCK line (U2 pin S).

U12 isareal time counter. Its frequency inputs are marked S1, 2 and 3. S3 is the input
for counting modulation, S2 is for the subtone counting and S1 accepts accepts the 700
KHz IF for determining frequency error. A 1 MHz reference frequency for the counter is
supplied by U8 which divides the 8 MHz reference from J4 by 8. When the selected input
is counted, it is transformed into a eight bit word that is written onto the data bus when
the write line (pin 9) is pulled low.

A subtone multiplier composed of U29 and U28 greatly reduces the time required to read
low frequency subtones accurately, A subtone on J1 pin 22 between SO and 270 Hz is
converted toa TTL level by U30. U31 buffers the waveform and drives one input of phase
locked loop U29. The output of the phase-lock is divided by ten by U28. The output of the
divide by ten then feeds the other input of the phase-lock. As a result, the output of the
phase-lock will always be ten times the frequency of the subtone. Moving the decimal
point to the left one place now allows tenths of a Hertz to be read out in one second.

DPL codes that are read or generated by the microprocessor are clocked through flip flops
Uti4, 15and 16. The DPL code coming out of U14 pin 9 is not suitable for modulating the
carrier because its sharp edges would cause unacceptable odd harmonics to be generated. A
two pole lowpas filter consisting of U32 and associated circuitry rounds off the sharp
edges and creates an acceptable waveform.

A battery backup circuit is composed of US, 6, BT 1 and associated circuitry. Comparator
U6A monitors the five volt line and compares it to the voltage acrass C7 which is isolated
from drops in the five volt line due to CR2. If the five volt line suddently goes low for any
reason, UGA pin 1 goes low and privents the selection of the RAM. It also triggers
comparator U6B low which ressts the microprocessor. In the meantime, the contents of
RAM are preserved due to backup battery BT1 which holds up the RAM supply voltage
through CR4.

During powerup, capacitor C9 holds the rest line low until it eventually charges up
through R6. The inputs to comparator U6B during this time are irrevelant because the
output at pin 1 is open collector.

Regulator U27, L1 and associsted parts are fed from the unregulated five volt supply line
of the unit to isolate digital noise from the RF circuitry in the unit.

U3 is a gate that is read during powerup only. It signals the microprocessor over the data
lines that fault indicators selected by switch S1 are to be ignored. This is done primarily
to keep the unit operational during trouble-shooting.



9.4 A3 HIGH FREQUENCY SYNTHESIZER

The A3 high frequency synthesizer board generates a frequency that ranges from 18 MHz
to 1022 MHz. While it is phase-locked in 1 MHz increments it may also be swept up to 8
10 MHz sweep width via an analog ramp voltage.

The heart of the high frequency synthesizer is a voltage controlled oscillstor (VCO)

adjustable between 240 MHz and 520 MHz. This frequency ts divided or multiplied to

obtain the programmed output. The YCO consists of Q2 and 3. Emitter coupling is through

the series resonance of voltage variable capacitors CR1 and 2 and L7. U1 buffers the
- output.

The oscillator output then goes through divide-by-2 circuits U9 and 10 resulting in a 60
MHz to 130 MHz range presented at the input pin 9 of digital phase-locked loop
synthesizer U16.

When the incoming frequency at this pin does not match the divide-by frequency, the
output of U16 (pin 16) sinks or sources current and steers the VCO through loop filter
U15 until the two frequencies match. When this occurs pin 16 stabilizes at 2.5 volts and
the output of U15 is at ground.

This resuits in 2.5 volts at pin 4 and 7 of the lock comparator U20 which in turn switches
control of the YCO loop over to a low noise sampling bridge via U14.

The sampling bridge consisting of diodes CR24, 25, 26 and 27 s used because it is quieter
than the phase-locked synthesizer. The bridge is sempled by & 500 MHz squarewave
through U8. Any imbalance in the bridge rectifies and charges C68. Buffer U7 then keeps
the oscillator on frequency. Offsst pot R91 is used to sst the DC balance of the bridge. If
the loop should start to unlock for any reason, U16 will sense the error in frequency and
again take control of the loop until lock is achieved again.

A shaping circuit consisting of U12, diodes CR20-23 and associated circuitry corrects the
oscillator drive voltage to accommodete the non-lineer characteristics of the verisble
capacator diodes of the oscillator. Diode CR20-23 are biased so they change the feedback
resistors of U12 according to the amplitude of the voltage pin 7. Two Zener diodes CR31
and 32 prevent the control voltage from ever exceeding the specified range of the
oscillator diodes and causing damage or out-of-band oscillations to occur.

When the fundamental frequency of the oscillator (240 to 520 MHz) is required at the
output of the module, the signal travels through RF amplifier U2 and 3 and then through
pin diodes CR 10 and 17 to the output connectors of the module J1.

When frequencies lower than 240 MHz ere required, four divide-by-two circuits
consisting of U9, 10 and 17 are used. In these cases CR3 and S are switched open by Q6
and S which in turn prevent the primary oscillator frequency from leaving the module.
The appropriate divide-by circuit output is then switched through U1 1. The actual divide
to be switched on is determined by control lines marked bands 1-6 which are controlied
by the A1 | processor board.



The divided output selected through U11 1is then directed back to the RF output path of the
module through CR8.

Inorder to cover the 520 to 1022 MHz range above the fundamental oscillator frequency,
doubling is used. The doubler consists of T1,CR12-16, L13 and RF buffer amps U4 and
S. Pin diode CR10 and 17 shut off and the output of RF amplifier U3 is directed through
CR11 to the doubler and back through CR 18 to the RF output connector J1.

J2 1s a second RF output used by the A4 module. It is padded by 14 dB. A level detection
circuit is formed by CR 19 and comparator U20. A loss of output from the A3 results ina
high signal at Pin F.

When the instrument is in Scan, an analog ramp at module pin S drives smplifier U238
and its amplitude is adjusted by scan pot R164. Inorder to maintain a constant scanwidth
in different bands, U21, 22 and 24 switch in an appropriate input resistor to amplifier
U23. ‘

The scan control line { module pin 3) serves two purposes. It switches the properly scaled
scan voltage through U21 and it is also used to stop the scan ramp at mid-point to cause 8
short wait time on the ramp. This wait time is necessary to sync the oscillator to the
“intensified spot” video marker used on the Comtest 3100 enalyzer display. Precise
positioning of this marker is adjusted by marker pot R106.

When the scan mode is deactivated, U6 switches in filter capacitor C60 to keep residual
FMof the oscillator at a minimum.



5.5 A1 RECEIVER BOARD

The primary purpose of the A1 Receiver Board is to mix the antenna input with the output
of the A3 RF synthesizer. The resulting 3.9 MHz IF signal is fed to the A2 IF amplifier
board. The A1 also provides the 100 Hz frequency resolution steps not available from the
A3 module, and sends a 238 KHz lock signal to the A4 generator board.

Diodes CR7, 8, 9 and 10 at JS (antenna in) form an input limiter to provide some
protection against the accidental application of high power levels of RF into this port. The
signal then travels through two 20 dB attenuators (R131-136) that are selected on the
front panel via U8, 9 and CR11-16. The attenuators are used in the scan mode to select
the spectrum analyzer reference level. In other modes of operation the asttenuators are
automatically switched out of operation by the A10 module.

The output of the attenuator section is switched to a set of filters. Programmable output
bits on phase-lock chip U3 (pins 17, 18 and 19) control comparators U14 and U1S
which in turn switch diodes CR24-CR30. This selects the appropriate filter or bypasses
the filters altogether to improve harmonic rejection of the receiver.

A lowpass filter consistingof C131, 132, 133 and L29, 30 and 31 is used below 60 MHz.
A 200 MHz filter consisting of C128, 129, 130, L33 and L6 is used from 60 MHz to 200
MHz. Above 200 MHz the bypass is switched in through CR28 and30. After the filter
network, the signal enters a port of the mixer M4

The A3 RF from J4, goes through a 3 dB pad to improve flatness and then through RF
amplifier U16. The output of U16 drives mixer M4 as well as a level comparator circuit
formed by U12 and its relsted circuitry. The detector output serves as a diagnostics flag
to signal the A11 processor board in the event thet the A1 module does not have sufficient
RF input to operate.

When the RF from the A3 module and the sntenna signal are mixed together, the result at
M4 pin 2 is a 21 to 22 MHz IF frequency. This signal passes through an AGC limiter
composed of pin diodes CR2, 3 and inductor L15. When the input to the A1 is greater than
55 dBm, a threshold AGC voltage from the A2 module exerts control over this limiting
circuit to prevent later stages from being overdriven. After the limiter, the signal
entersa 21 to 22 MH2z bendpass amplifier consisting of 3, 4, 5, 8, and related circuitry.
This bandpass filter has 3 dB corners at 20.5 and 22.5 MHz and is designed for maximum
flatness in this renge. The output of the bandpass amplifier is mixed by M3 with local
oscillator frequency LO3 which produces a 3.9 MHz second IF signal at J3. This local
oscillator frequency is a product of two phase-locked loops that are controlled by serial
deta from the A1 1 module.

One of the loops is an 80 MHz synthesized phase-lock consistsing of U3, 13, Q9, 6 and
other associated components. The synthesizer chip internally divides 8 3.2 MHz signal
from the A6 module down to a 10 KHz reference. Lowpass filter U13 removes the 10 KHz
noise from the phase detector output. The correction voltege is then applied to oscillator
Q9. Output buffer 06 feeds one port of mixer M2 and also completes the phase-lock path
back to U3. The 80 MHz oscillator is programmable in 10 KHz steps. :



A second phase-locked oscillator centered around 61 MHz is composed of U1, 2, Q12, 7
andM1. |t generstes 8 238 KHz reference for the A4 module by dividing by 256 in U7
and is used in the AM mode because it allows 100 Hz resolution steps . Phase-lock U1
drives notch filter U2 which removes the 100 Hz component to prevent it from
modulating the YCO. The remaining correction voltage keeps oscillator Q12 on frequency
while Q7 buffers the output. The YCO frequency is then mixed with a 60 MHz reference
from the A6 module by mixer M1. The output of the mixer goes though a lowpass filter
composed of L25 and C119 that removes the 60 MHz component and furnishes the
phase-lock (U1) with an AM reference frequency thru buffer amp Q10. The second input
to the phase-lock is an internal reference that is derived from the 800 KHz reference
from the A6 module.

The outputs of the 61 MHz and 80 MHz loops are mixed at M2 to produce 2{9 - 25.9 MHz
(RCYRRYS) or 17.1 - 18.1 MHz (RCVR NOM). A lowpass filter composed of C2-4, L1-3
and related circuitry, filters out unwanted harmonics. Q1 and 2 then amplify the signal 1o
cresate LO3.

The output of each phase- locked loop 1s 8lso monitored by window detectors in U1 1. If one
of the YCO's are out of lock, U12 and 10 are tripped as a fault indication for the A1 1 board.



5.6 A2 RECEIVER IF BOARD

The A2 Receiver IF Board develops the third IF signal for AM, FM and SSB demodulation. It
performs squelching functions, AGC control, supplies calibration markers and contains a
log amplifier used in the spectrum analyzer mode.

A 3.9 MHz second IF signal from the A1 module is applied to a fixed gain filter amp
composed of Q1 and 2. This stege has a 100 KHz bandwidth and is tuned for maximum
output via L3 and 4. The signal is then mixed by U1 with a 3.2 MHz local oscillator signal
from the A6 board to produce a 700 KHz third IF.

The 700 KHz signal is sent to a third IF amplifier composed of Q6 and 7. The signal is
boosted at this stage to provide an optimum signal to noise ratio before other processing of
the IF occurs.

Transistor Q8 grounds the emitter of Q6 except when the scan mode is activated. In the
- scan mode Q8 opens and allows the resistors on the emitter of Q6 to set a higher gain.
Thermistor RT1 is for temperature compensation,

Analog switches U2 and 3 act together to direct the IF through a wide or narrow bandpass
filter. The narrow bandpass filter is tuned for maximum output by L6, 7 and 8. The
output of the wide (lowpass) filter is matched to the narrow filter using wide pot RS7.
The selected bandpass filter output is then directed into a log amplifier composed of U4, 5,
6, 7 and Q3 and 4.

The outputs of eight successive amplifiers are summed together at a virtual ground created
st the emitter of Q3 and buffered by Q4. At low input levels each susccessive amplifier
has a greater significance in the amount of signal it contributes to this summing node. As
the input signal increases, however, the dynamic range of the most significant amplifier
(starting with U7 pin 7) is exceeded and the amplifier saturates. This means it is no
longer able to further contribute to the node and the next amplifier closer to the input
becomes the most significant and so forth down the line until all amplifiers would be
saturated. The logamp has a dynamic range of approximately 70 dB witha 1 dB accuracy.
Amplitude pot R74 1is used to calibrate the output level.

Diodes CR16 and 17 are used to detect the RF signal and U8 buffers it so the A7 module can
use it for the spectrum analyzer display. When the scan mode is not activated, QS turns
off the supply voltage to the log amp chips to conserve energy and to prevent unnecessary
RF radiation.

For the AM, FM and SSB maodes, the output of the selected bandwidth filter from U3 is split
off and sent to linear third IF amplifier U16. This amplifier is gain controlled by U1S
through a 60 dB dynamic range. When the signal strength exceeds this rangs, further gain
reduction is performed by the A1 module via pin 7 of U1S. This prevents the Al from
overdriving. The point at which this changeover occurs is set by AGC pot R3. When in
SSB, the switch across Q10 is opened to slow down the gain decay tims.

in the AM mode, AM detector U17 supplies an sudio output that is switched through U14 to
the buffer amps in U12. AM pot R166 sets the gain to calibrate the AM output. AM
detector U17 also supplies a squelch voltage used by the FM limiter in U19.



Op amp U13 performs the squeich function for AM and SSB by comparing a DC squelch
voltage from the units front panel to the AGC voltage from U15 and turning on or off the
appropriate switch in U14. When a signal is present, Q9 turns on and activates the signal
LED on the unit front panel.

For SSB operation, dual gate MOSFET Q11 acts as a product detector by beating the IF
output of U16 against a 700 KHz local oscillator signal from U18. The detected audio is
sent to U14 which switches between the detected SSB and AM audio. The audio passes on to
U12 and U13A to be filtered and amplified. ‘

The 700 KHz local oscillator consists of U20, 21, 24 and associated components. The VCO
that determines the frequency is internal to phase-lock U21. The 700 KHz signal at U21
pin 4 is divided by seven by U20 in order to generate a 100 KHz input for phase-locking
purposes at U21 pin 3. The 100 KHz master reference for the phase-lock comes from the
A6 and enteres U21 at pin 14. The phase detector output is passed through low pass filter
R183, 186 and C122. The control voltage is then buffered by U24 before switch U14
directs it to the YCO control input at U21 pin 9.

For FM operétion, detected audio from FM IF system U19 pin 6 is buffered by Q14 and
sent to amplifier/filter U10 where R159 sets the amplitude, 1t is then switched to the FM
output via U26.

FM calibrate lines are produced when U9 is turned on through CR10 and 11. The timer
output is used as the Z-mod blanking in the A7. The timer output also splits off to a divide
by two circuit (flip-flop U11), which causes switch U25 to toggle between the
calibration voltages at pins 6 and 7. The output (pin 4) is sent to a buffer U24 and then to
U26 whase output alternates between the FM signal and the two calibrate lines at a rate
one fourth that of the 555 timer.



5.7 AS AUDIO BOARD

The AS Audio Board is a microprocessor controlled programmable audio generator, a
precision 1 KHz tone generator, and a programmable multiple frequency tone generator.
It also contains the distortion analyzer and the RF output level correction circuitry.

Serial data from the A11 module is clocked through flip flop U3B, nand gate U7C and into
microprocessor U4 via flag input EF1 (U3 pin 24). The seriel data describes the type of
tone or tones, and all frequency, duration and spacing information.

The microprocessor with the aid of PROM U6 sets up latchesU11, 13, 16, 18,20 and 23
for BCD output rate settings.

Tones generated by the audio generator section are based on pulses from a rate multiplier
circuit, Cascaded rate multipliersU12, 15, 17 and 19 are programmed for the rates by
the BCD latch outputs. The rate multipliers are strobed by a 2 MHz clock from module pin
C. The pulses from the last rate multiplier (U19 pin 6) are inputted to dual
divide-by-ten U24 and then sent to range selector switch U27. This allows the rate
output to be divided by one, ten or one hundred. The rate from U27 pin 3 drives up/down
counters U28 and U29. The purpose of the up/down counters is to sequentially scan
addresses in PROM U30. Address lines to U30 are held high by RP2 and the counters pull
them low through diodes CR4-11. PROM U30 contains a digitized approximation of a pure
sine wave. As the address lines are scanned, an eight bit word is outputted on the PROM's
data lines D1 through D8.

An analog to digital converter consisting of resistors R28 through R46 and U31 then
converts the eight bit words back into an analog sine wave at a rate determined by the
freguency of pulses coming from U27. This analog output is then buffered by U31 and
directed to the audio output.

Dual Tone Multiple Frequency (DTMF) generstor chip U14 outputs the proper tones as
directed by data from the A11 processor board via latch U13. A tone disable (pin 2) on
the DTMF allows pin 10 of latch U23 to gate the tones on and off to generate the proper
spacing. A 3.579 MHz crystal Y1 serves as a frequency reference for this chip. Its
output (pin 16) is filtered and buffered by U21 and associated circuitry to smooth the
digitally produced waveform. It is then summed to the audio output by U31.

The 1 KHz reference tone is derived from the 200 KHz reference at module pin D. Dual
BCD counter U1 and Nip flop U26 divide the 200 KHz referencs by 200 to yield 1 KHz
The 1 KHz square wave is then processed by bandpess filter USA and directed to the 1 KHz
output (module pin 17).

Audio for measuring SINAD enters the distortion input at module pin 20 and goes to
leveling amplifier U38A. The signal then goes to amplifier U38B which drives RMS
detector U41 and notch filter U42. The RMS detector sets the gain of U38A through
op-amp U39A and FET Q2. The RMS detector output from U39A also drives a window
comparator (U40) which lights the "signal level” lamp on the front panel through Q1
when SINAD levels are in proper range.



The output of U38B which contains the waveform of interest, passes through a 1 KHz notch
filter consisting of U42 and related circuitry. The output at U42 pin 7 is identical to the
input except it lacks the 1 KHz sine wave. It is therefore by definition a representation of
distortion in the input sine wave.

The level correction circuitry accepts the AM input from module pin F. The amplitude and
DC offsst are then set by U32A. A series of programmable switches adjust the output level
of U32 and 35. The switches are activated by output bits from the data bus outputs of
PROM U4S (pins 1-5). The address lines of the PROM are controlled by the
microprocessor in the A11 module. Lines F100 to F1000 toggle to indicate what
particular range of frequency the unit is programmed for. This in turn programs the
level PROM for that particular range.



5.8 A4 GENERATOR BOARD

The A4 Gegerator Board provides the instrument with RF output in the generator mode. It
has circuitry that allows the generator to be AM, FM or phase modulated. The A4 board
provides level control as set by the front panel level vernier. It also supplies a 52 ochm
non-inductive dummy load for transmitters under test via the RF in/out connector and
supplies the power detection circuitry for the front panel power meter.

FM and phase modulation are generated by the same circuit in the A4. When FM generation
is required, the audio modulation for the A4 is integrated on the A10 board. The
appropriate audio enters through the module via pin 6 and is buffered and/or inverted by
switch U27 and op-amp U26. Inverting the signal is a function controlled by a
programmable bit on phase-lock U11 via serial data from the A1 1 processor board. The
audio output of U26 (pin 7) is then summed to one input of loop amplifier U4. The loop
amplifier is a part of a phase-locked loop that uses the audio to generate phase modulation.
The output of the loop amplifier (pin 1) drives 61 MHz VCO U3, CR1 and related
components. US divides the output of the loop amplifier by 256 to get 238 KHz. This is
compared to the 238 KHz reference from the A1 module by phase comparator Ul. The
phase comparator output is filtered by C18-20 and related circuitry and also drives the
loop amplifier. As the audio to the loop amplifier changes in amplitude, the phase-locked
loop must shift the frequency of the YCO in order to maintain a virtual ground at pin 2 of
the lo;Jp amplifier (U4A). This results in linear phase modulation at the YCO output (U3
pin 3).

The YCO drives IF amplifier U6. The IF amplifier is gain controllable over a wide dynamic
range via a control voltage at pin S.

An AM and level audio signal enters the module via pin 2. Amplifier U4B and related
circuitry adjust the offset and amplitude of the audio before it is sent to integrator U7A.
The integrator then modulates the gain of the IF amplifier for AM generation. The output
of the IF amp is buffered by Q1 and goes through two resistive pads before reaching mixer
M1. One leg of the first pad splits off to a virtual ground at the emitter of common base
amplifier Q2. Q2 drives CR3 to create an AM audio feedback path back to the U7A to
minimize AM distortion. The signal from Q2 is also detected by CR4 which allows AGC amp
U7B to maintain a constant AM amplitude in the feedback path. If the detected AM does not
match the DC level from U4B, integrator U7 adjusts the gain of the IF amp to maintain the
virtual ground at U7 pin 2. The AS module programs DC offsets on the AM/level line to
maintain level A4 output across the frequency band.

The second input to mixer M1 is a programmable 70- 125 MHz phase-locked loop whose
purpose is to serve as an offset generator,

Programmable phase-lock U1 1 recives serial data from the A11 processor board that
reflects the user programmed generate offsst. The control voltage from U11 pin 16 goes
through a 10 KHz notch filter and drives voltage controlled oscillator CR9, 11, L 11,05,
6 and related circuitry. The output of the oscillator returns to phase-lock chip pin 9 to
serve as one of the references. The other reference is a 3.2 MHz reference from the A6
module. The locked YC@ output goes through a matching pad, buffer Q7, and drives mixer
M1.



The output of M1 is 20-21 MHz with no offset programmed. The output of M1 can be
attenuatedywith two front panel selectable 20 dB attenuators. The A11 processor bosrd
selects an appropriste lowpass or bandpass filter via a programmable bit from U11 pin
18. 1fa 12 MHz or less offset is chosen on the front panel, 09 turns on and the IF goes
through a 33 MHz lowpass filter/amplifier consisting of Q12, 13, L14, 15 and related
circuitry. If the 45 MHz offset is chosen, Q8 turns on and the IF goes through a 66 to 67
MHz bandpass filter amp. The output of the chosen filter is then summed into mixer M2
via matching transformer T1. The other input to M2 is the A3 board output frequency.

The -7 dBm output of the A3 RF module enters the A4 module through J2. It goes through
a 3 dB matching pad and then through an RF amplifier composed of U17, 18, and 19. This
RF signal becomes the carrier frequency used by mixer M2.

The output of M2 goes through a selectable 20 dB pad (R176-178) and then goes in one of
two directions dependent on what output range the generator is operating in. In the
millivolt mode, & high on the mV line (module pin ¥) turns on Q15 which in turn causes
Q17 to turn on. Q17 supplies power to RF amp U23, 24, 25 and biases off CR37. Q15
also turns on Q18 which closes relay K2 and opens relay K1 directing the RF to in/out
connector J3. Diodes CR31-34 provide reverse power protection in the event that power
is reflected back through J3. The in/out connector J3 has a wattmeter power detection
circuit consisting of CR27, 28, C126-127 and related circuitry. The detected RF is
buffered by U20B and sent to the 15 and 150 wattmeter drive outputs and drives the
cellular watts output through amplifier U21B. The buffer also feeds comparator U20
which is set to trip when more than 100 mw of power is transmitted back into the in/out
jack.

When the comparator trips, it turns off Q1S which in turn shuts off the RF smplifier
through Q17 and allows CR37 to turn on again. The RF from mixer M2 goes through trim
pad R136, 137 and 172. The adjusted output is then attenuated by a 150 watt, 30 dB
attenuator. Since Q1S is off, Q18 is also turned off and normally closed relay K1 is closed
while K2 is open. This provides the RF output path when the generator is in the microvoit

range output mode. The microvolt range is also manually selected from the front panel
when the mY line is pulled low thus bypassing the function of the comperator for this

purpgase.

The 150 watt 30 dB sttenuator (AT4), serves as a load for transmitters under test.
Temperature sensing diode CR23 is mounted on the heat sink of the attenuator. When the
temperature of the heat sink exceeds 100 degrees C, the voltage across diode CR23 lowers
causing the output of comparator U21 to go high. This turns on the Load Overtemperature
LED on the front panel via module pin 22. It also allows the audio alarm (U22) to turnon
as pin 7 of the alerm is no longer pulled low. When no power is applies to J3, the output
of comparator U20A goes high and the alarm is shut off via Q19. The RVS power/uV LED is
also triggered by the comparator through Q16.



5.9 A7 DEFLECTION BOARD

The A7 deflection board provides the horizontal and vertical deflection voltages for the
front panel CRT. It contains the sweep generator used to scan the CRT and sweep the A3
board RF oscillator. it also signals the A3 phase lock circuit to lock and hold before each
sweep in the scan mode. The A7 board controls the CRT beam blanking. Other functions
include an audio power amplifier and an audio low pass filter for subtone detection.

In the scope mode (scen off), the input from the front panel vertical input goes through
switch U7D to vertical amp U6A and 6B. This low level drive is shifted to a high level
drive voltage by transistors Q3-6. The output from the low level drive also splits off to
an audio low pass filter consisting of U1, 2 and related parts. This five pole filter
eliminates the voice range of frequencies on the vertical input and allows the subtones to
pass through for detection by the A1 1 processor board.

The horizontal circuitry is similar to the vertical section. Switch U10 determines if the
input comes from an external source or from the A7 time base generator. The selected
signal is amplified by low level amp U9B and converted to a high level by transistors
Q7-12.

The internal time base is created via a constant current source that charges a capacitor to
generate a linesr ramp voltage. The constant current source in this circuit isQ14. Inthe
time base (scan off) mode, switches U16 and 20 both connect their pins 4 to 6. This
current from Q14 charges a timing capacitor (one of C46, 47, 51, 52) as selected by
switches U21 or 22. The resultant ramp voltage at pin 4 of U20 is buffered by U17A
which also offsets the ramp voltage in a negative direction due to the reference voltage
established by R102 and 118. The output at U17A pin 1 goes from epproximately -10
volts to +10 volts. When the ramp voltage starts to go over the reference set at
comparator U17B pin 6, the output (U17B pin 7) goes high and triggers a dual one-shot
monostable circuit.

A sweep hold off period is set by one shot U15SA. The horizontal time pushbuttons of the
front panel that select the sweeptime capacitor also select the hold-off time capacitor for
U15A in conjunction with logic gates in U18 and switches in U19. When U15 is in the
hold off state Q goes low which presets sweep gate U14A so that Q of U14A goes high and
turns on transistors Q15 and 16. These two transistors dump current from the selected
sweep time capacitor to ground and thus return the ramp to its negative most point. This
corresponds to the horizontal sweep retracing and holding at the left screen. When U15A
times out, Qmes high and JK flip flop U14A is free to toggle with the next trigger input at
U14A pin 1.

In the event that no trigger signal is present, an auto trigger is incorporated to guarantee
a base line in the absence of & input. The same pulse that clocks the sweep hold off time
(U11 pin 8) also clocks suto reset U1SB. If no trigger input occurs before the time
constant set by C60 and R113, then Q output of U1SB clears sweep gate U14A and the

sweep generator begins the remp again.



The scan sweep operates in similar fashion but it requires some additonal pulses for
marker and reset functions. In scen mode, switches U16 and 20 connect C44 as the sweep
time capacitor. This capacitor optimizes the horizontsl rate for scan viewing and the
horizontal time pushbuttons become inoperative. The'scen line also causes Q17 to turn on
Q18 which disables the front panel sweep variable (horizontal gain) pot. |f the marker
button on the front panel is pressed, Q13 turns on enabling marker period one-shot USA.
Since switch U7C is closed due to a high from U13A, the ramp voltage from the generator
(TP7) is allowed to trigger marker comparator USA. The marker comparator goes high
when the ramp at pin 3 crosses approximately O voits. The exact crossoverpoint is
determined by marker calibrate pot R42. When comparator U9A goes high, it trips
marker period one-shot UBA which toggles U16 off the scan capacitor for about 20
milliseconds thus temporarily stopping the ramp which causes a bright dot to appear on
the display. It also freezes the vertical input voltage via a track and hold circuit by
opening switch U7A.

The video output of A2 receiver board goes through amplifier USB and A. As long as switch
U7A is clesed, the video voltage appears acrass tracking capacitor C11, is buffered by U4,
goes through switch U7C and is amplified by the vertical electronics. When the marker
period one shot apens U7A however, the voltage acress C11 at the time of the opening is
held and remains until U7A closes again.

After the marker period times out, U7A closes again and switches U16 and 20 reconnect
the current source to C44. The remp voltage then continues to increese from the point at
which it stopped until it exceeds the reference set on pin 6 of upper limit comparator
U17A. Theoutput of U178 (pin 7) then triggers the sweep hold-off period one shot U15A
through U1 1C. When this occurs the Q output of U15A goes high and triggers reset period
one-shot U8B. The low Q line of U8B turns on Q19 through U23C. Q19 in turn shuts off
switch U26 which causes the spectrum analyzer sweep line (U27 pin 6) to go to O volts.
U8B also disables the trigger input by satting and cleering sweep gete one-shot U14B.

When the reset period times out, the input trigger is again ensbled, U26 closes the sweep
ramp path to the A3 module and a new ramp cycle begins.

The A7 board contains a single chip audio power amplifier (U3) which is used to drive the
speaker on the instrument. The sudio from the volume control is summed with the
overtemperature alarm at the input (U3 pin 2) and pin 8 is the low impedance speaker
drive.



5.10 A6 LOW VOLTAGE POWER SUPPLY BOARD

The A6 low voltage power supply board regulates the positive and negative 15 volt and +5
volt supply lines and provides over-current protection. Window comparators send a fault
signal to the A11 processor board in the event that the positive or negative 15 volt lines
are out of calibration. The A6 boerd provides a 10 MHz TCXO reference and divides or
multiplies this reference to generate other reference frequencies. A separate 3.2 MHz
oscillator is phaselocked to the TCX0. The A6 board also contains a microphone sudic
limiter/filter.

The pass transistors Q1-3, transformer and 5 volt rectifier diodes (CRS snd 6) are
located external to the A6 board. )

AC currents from the power transformer are rectified and charge filter capacitors CS, 6,
and 7. C7 is ina fullwave center tap supply. The + and - 15 voit supplies are both fed off
the same 32V C.T. winding. Each supply has its own pair of diodes for a fullwave center
tapped supply (CS and C6). The filter capacitors are connected to pass transistors that
gre in series with their loads. Regulator IC's U6-8 compare the voltage on their
respective transistor with an internal reference. The output of each regulator then adjust
the on resistance of its respective pass transistor to maintain a constant voltage.

Transistors Q4 and 5 sense the voitage drop across low ohmage resistors in series with the
pass transistors in their respective supplies and limit the amount of current each
transistor can pass. Q5 sends over-current voltage to the internal current limiter in U7,
while Q4 and 10 current limit - 15 volt pass transistor Q3, which is located on the
chassis. The two pasitive supplies interact and thus a problem in one supply will affect
the other. If the + 15 volt supply goes out of regulation it affects the +5 voit requlator v+
and Yc supplies (U8 pins 11 and 12). If the +5 supply changes, the +5 volts to Yout (U7,
pin 10) on the + 15 volt regulator changes. This relationally changes the output voltage of
the + 15 volt supply. Thus the 5 and + 15 volt supply interact.

The mosFET for the +5 volt supply uses U9 for current limiting. The current sense
resistor for U9 is actually a land on the A13 mother board going from A6 pin 1 to pin 25.
The derived voitage is sent to U8 pin 2 and actuates the internal current limiting circuit
(U8, pin 2).

The plus snd minus 15 volt lines are monitored by comparators in U10. If one or both
lines are outside the established voltage windows, then the output of U10 (pin 1) drops
low as a fault signal to the A1 1 processor board.

The TCXO0 supply voltage needs to be noise free to prevent unwsnted modulation of the 10
MHz oscillator, thus the unregulated 5 volt supply is used to supply voltage to a three pin
S volt regulator for the sole purpose of powering the 10 MHz TCXO.

The 10 MHz sinewave output of the TCXO is converted into a squarewave by inverters in
Ul1l and used to drive the divide-by asnd multiplication circuits thet generste the
reference standards used throughout the instrument. References genersted by the A6
boerd include 60, 10, 8, 4 and 3.2 MHz. Also generated are 800, 500, 200 and 100 KHz
references.



The 10 MHz squarewave from U11E pin 10 drives a tuned multiplier circuit. The first
stage (Q7, L3, C33 and related components) is tuned to 30 MHz. The second and third
stages (using Q8 and 9) are tuned to 60 MHz.

A 10 MHz squarewave from U11 pin 2 drives binary counter US. A 1 MHz signal
generated at pin 12 goes to counter U2B when it is divided by 5 to generate a 200 KHz
reference and divided by 2 to generse 8 100 KHz reference.

When the instrument is not in the scan mode, the 1 MHz signal from US toggles fip flop
U4 to creste a switchable 500 KHz sampling drive for the A3 board.

in addition to the 1 MHz output, US also divides the 10 MHz TCXO squarewave by 5 to
generate a 2 MHz reference at US pin 14. This drives multivibrator U3 which acts asa
doubler by outputting two pulses at its pin 13 for every pulse arriving at its pins 1 and 9.
The 4 MHz output is doubled in the same way by multivibrator U1. The 8 MHz output at
U1 pin 13 is sent to output J2 and to pin 11 of flip flop U4B . The 4 MHz output of U4B is
switched on by the A3 board whenever the A3 board phase lock chip is operational.

A separate oscillator circuit (CR9, C55, L7, U13C, 13D) generates a 3.2 MHz signal.
This is fed to a 4 stage binary counter U14 which divides the signal by 2, 4,and 16. The -
divide-by 4 sends an 800 KHz reference out bosrd pin 30. The divide by 2 and divide by
16 outputs go to phase detector U13 aleng with the 200 KHz reference from U2, pin 14.
These go to loop filter U15 which sends a DC voltage to varicap CR9 to steer the VCO.

The A6 board contains a microphone limiter and filter. The microphone input is amplitude
- limited by Q3 and 4 and filtered by 3 KHz bandpass filter consisting of U9 and related

components.



5.11 A8 HIGH VOLTAGE POWER SUPPLY BOARD/

The A8 high voltage power supply board provides regulated - 1200 volt and +200 volt
outputs. A fault detector signals the A1l processor board if a supply goes out of
calibration. The A8 board contains meter circuitry for detecting pesk, true RMS and
SINAD. It also routes the cellular watts voltage and the selected meter circuit output to the
rear panel cellular meter output. The A8 board has provisions for an optional PSOF filter.

In order to generate the - 1200 volt supply, high voltage AC from the main transformer
(external to the A8 board) is rectified by CR 9-12. The D.C. current charges C9. The
resulting high voltage is divided across R12-21. Voltages fo the front panel CRT are taken
from thess points. Capacitors C7 and 8 are located across the resistor network to prevent
blanking pulses from feeding back into the network. Comparator U3 holds its output (pin
6) at the reference set at pin 3 using H.V. adjustment R4. If the high voltage supply starts
to lose regulation it is proportionally reflected at pin 3 of the comparator causing Q4 to
compensate the output voltage. Resistors R22-26 are bleed resistors that drain C9 when
the instrument is shut off.

To generate the +200 volt supply; high voltage A.C. from the main transformer (external
to the A8 board) is rectified by CR1-4. The resulting D.C. current charges CS. Pass
transistor Q1 is in series with the output load. Q2 senses voltae as a function of current
through R27 and limits current by lowering the bias on the base of Q1. Op-amp U1
compares the output voltage (TP 1) to a reference set on pin 3 by R33 and 34. It regulates
the output voltage via Q3 which biases Q1. '

A voitage divider consisting of R3, 6 and S allows correction of sstigmatism on the front
panel CRT.

The output voltages of the -1200 volt and the +200 voit supplies are compared to
reference voltages by fault detector U2. If either supply goes out of calibration, the
output of the fault detector goes low to alert the A1 1 processor board of an error condition.

The A8 board drives the front panel meter and contains all the detection circuitry with
the exception of the power detectors which are found on the A4 board. The modulation
signal on module pin ¥ of the board is detected by U11,CR17, 18 and related parts. It is
also directed through amp US to RMS detector U7 which sends out a corresponding linear
voltage on pin 10 and a log scaled voltage on pin 8. If 8 PSOF filter option is installed, a
jumper is connected from module pin R to ground. This causes U10 to switch the output of
the filter into the input path of the RMS detector. After going through buffers in US the
two signals are presented at the inputs on switch U8. Switch U8 selects the input to meter
drive USC. The output of USC drives the front panel meter and also switches through U10
to the rear panel meter out line (module pin 16) except in the watts mode. In the watts
mode, U10 pins 11 and 10 open and pins 7 and 6 close. This directs the cellular watts
input (module pin 17) to the rear panel cellular meter output (module pin 16).



5.12 ASL CDBOARD

The A9 LCD board is an intelligent alphanumeric controller/driver system that includes
an LCD for visual monitoring of a majority of the instrument'’s settings and measurements.

The 300 segment, 4 back plane multiplexed display is controlled by the A11 processor
board via three alphanumeric LCD controller/driver chips. Each chip handles a maximum
of 128 segments, thus one chip is in control a3 a master and the remaining two chips are
slaved to it.

The A11 processor board serially enters 8 bit words on the SI line while clocking the SCK
line. AC/D line tells the A9 board if the incoming information is a command or data. Each
controller/driver chip is inhibited until selected via lines CS1 -CS3.

The AS board drops the BUSY line low to indicate it is busy and cannot accept new data.

The LCD display is connected to the printed circuit board through an elostomeric connector
on each side of the LCD plane. 1t should only be removed if absolutely necessary because it
is difficult to align properly and small bits of dust or other contaminates can insulate the
connections resulting in LCD malfunctions.

The display contrast can be adjusted according to personal preference via R4. The
optimum viewing angle is about 30 degrees below the level of the display.
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2.13 Al2 l'NVERTER BOARD

The primary function of the A12 board is to convert approximately 12 volts D.C .to the
needed A.C. voltages necessary for the A6 and A8 power supplies. External to this card is
the 12 volt switching power supply, power transformer, and a power source switch that
allows the unit to be used on the internal power supply and optional sealed lead-acid D.C.
battery pack, or external 12 volt power source. This board is not needed on A.C. unitsas a
different power transformer is used that has tapped 110/220 primary windings. The
battery has almost identical characteristics to the lead-acid battery that is commonly used
in automobiles.

Inearly units U1, a 555 timer, is used as an oscillator to drive a dual JK flip-flop (U2).
An inverter drives one section of U2 and the outputs are nor'ed together by U3C, D. Either
output U4A or UA4C is high, with a slight amount of dead time when both outputs are low.
These two outputs ultimately drive the two halves of the power transformer.

On latter units, a small P.C. board containing a TL594 pulse-width modulator control IC
(U1) is mounted sbove the main board. Internal to the chip is the oscillator, voltage
regulator, dead-time contact and push-pull output circuit that provides two outputs that
are 180 degrees out of phase. The five volt unregulated supply at E1 controls the level
sensingof U1 via R8., 11-13. When a freshly charged battery is being used, the voitage
is high, and U1 outputs narrow pulses. As the battery voltage drops, U1 widens the
pulse-width to maintain the same voltage level at E1. Controlling the duty cycle in this
way conserves battery potential resulting in extended battery life. It also optimizes pass
transistor currents allowing them to operate cooler. U6A-D selects which pair of
transistors will be driven. Yoltage comparator U8 is high at pin 6 when the battery
voltage is above 11.5 volts. This enables U6A and C which drives buffers Q4 and 10 and
output transistors Q3 and 9. When battery voltage drops below 11.5 volts, the output of
U8 goes low which enables U6B and D which drive output transistors Q5 and 7 through
buffers Q6 and 8. This second pair of drivers and output transistors are operating on
different taps of the transformer primary. When battery voltage drops down to about
11.1 volts, voltage comparator USA activates, and turns on the low battery LED via U9 and
Q1. When battery voltage drops further to approximately 10.5 volts, comparator USB
activates, and turns the unit off via RS flip-flop U7C, D and Q2.



5.14 A13MOTHER BOARD

The A13 Mother Board provides the majority of interconnections between boards via edge
card connectors, ribbon cables and hard wire. For heat sinking purposes, it contains CRS,
6 and Q1-3. These parts are all used by the A6 low voitage power supply. The A13
Mother Board also contains level adjustment pot RS, twelve volt regulator U1 and a few
other miscellaneous resistors.



5.1S AC/DC OPTION

The 3100 Servica Monitor is available with AC/DC operation (*optional). The AC to DC
switching power supply serves to supply DC voitage for battery pack (*optional) charging
and unit operation.

The switching power supply is internally mounted to the Rear Penel asembly. A
protective shield is mounted directly above the cricuit boerd to guard against electrical
shock. High voitages are present on the exposed circuits. The AC line voltage input is
located at the slots in the bottom of the chassis. WARNING The power On/Off
switch does not disconnect AC line voitage from the power supply
terminals. The line cord should be unplugged befors servicing the unit.

The DC power supply is a standard switching power supply manufactured by Compower.
AC power i3 converted into high voltage DC (apprax. 200V OC). The DC power is switched
by Q103 at 130 kHz to 145 kHz through a step-down transformer. The low voitage AC
output is rectified by CR112 and CR114 and filtered to producs DC power. Each board is
modified to allow room-temperaturs control of the DC output voitage. This is necessary to
provide protection for the 12Y battry pack in high ambient temperatures. As the room
temperaturse incresses, the voitage across CR118 decreeses, which causes the DC power
supply voitage to decresse.

To improve voitage regulation, Q107 has been added as a shunt regulator which continues
to hold the power supply voitage during periods of little or no lcad. The DC output is
supplied directly to the 12Y battery pack and through the 10 amp fuse to S1 (INT/EXT)
switch, then to £1 and E2 of the A12 Inveter board.

The DC power system of the 3100 is not connected to chassis ground. This ailows
operation from either positive or negative ground power systems without worry of
short-circuits. Do not attempt to change this wiring system.



SECTION 6

MAINTENANCE

6.1 INTRODUCTION TO PERFORMANCE TEST -

The information in Section 6.2 provides a systematic test procedure for the Model 3100
Service Monitor. This performance test can be used whenever the 3100 specifications
require verification. This test can be helpful as an “incoming inspection™ test. It is
recommended that the user or servicing technician read Sections 2 and 3, Installation and
Operation, in this manual. In Table 6.1 there is a list of reommended test equlpment Test
equipment with equivalent accuracy and resolution may be substituted. It is critical that
the test instruments be calibrated to laboratory standards. Table 6.2 of this section is 8
check 1ist that follows each step of the performance test. The check 1ist should be saved
for future reference.

6.1.1 TURN ON

Set up the 3100 with the necessary power supplies and test equipment. Press the
“Power” button "in".

During the power up there will be a short delay while the microprocessor initializes the
unit perameters. Any diagnostic messages seen an the display at this time should be noted
and refer to Section 6.3 on Diagnostic Messages.



Table 6.1

Equipment

Signal Generator

DDYM

Audio analyzer

Frequency Counter

Spectrum Analyzer

Pre-Amplifier

Modulation Analyzer

Transmitter

RF Watt Meter
450MHz Filter
BNC to BNC cable
Clip to BNC cable
Extender Card
Extender Card
DC Power Supply

RECOMMENDED TEST EQUIPMENT

Critical Requirement

.1 10 1000 MHz
Maximum output >10dBm

4 1/2 Digit Display
dB (relative)

20 Hz to 100kHz
Maximum Output > 6Yrms

60MHz with 1Hz resolution
Time Base £.5ppm
Traceable to WWY

1 to 1000MH2
Display: 1dB, 2dB, 10dB

.1 10 1300MHz
20dB Gsin; 50 Ohms

Tuneable 1 to 1000MHz

Selectable Bandpass .3 to 3kHz

YHF or UHF
10W and 100W

YHF and UHF

Bandpass <10MHz

.1 1o 1000MH2

DC to S00kH2

44 pin

72 pin

Adjustable 10 to 15VDC

Conttnuous Current>6 amps

Recommended

HP8642A

Fluke 8050A

HP8903A

HPS383A

HP8568

HP8447D

HP8901

Uniden Force APU44
Uniden Force ARU24 1

Bird/Thru-Line
Wavetek

Comtest Systems
Comtest Systems
Comtest Systems
Comtest Systems

HP6263B
Power Supply



6.2.

6.2.1.

6.2.2.

6.2.3.

6.2.4.

Performance Test

The performance test basically follows this procedure:
Audio Ouputs, Audio Inputs, RF Outputs, RF Inputs,
Special Functions

MOD OUT

Set-up the 3100 with power "on", 1 kHz |,

turn AUDIO/CODE LEVEL full clockwise, CONT button "in", 1kHz button
“out”. Connect a cable from MOD OUT to a DVM or (Audio Analyzer).
Measured value approx. 1.5Vrms. * Distortion measurement < 1%.
Press 1kHz button "in", CONT button "out”, turn 1kHz full clockwise.
Measured value approx. 1.5vVrms. * Distortion measurement < 1%.

DEMOD OUT

' MOD 6
Set-up the 3100 to . D . D , Squelch“open”.

Connect a cable from DEMOD OUT to a DVM. Audio or white noise
should produce a measurement > OVrms.

EXT VYERT (| VOLT

YOLT
Set-up the 3100 to . D D squelch "closed”.

Connect a cable from an audio source (Audio Analyzer) set to 5vrms,
at IkHz, to the EXT VERT jack. The 3100 meter should read SV.
Readjust the audio source to 4.243Vrms. Make sure that the

VERT VAR Knob 1s 1n the "cal” position. The 3100 oscilloscope
should show +/- 6V peaks.

EXT YERT || SINAD

1.8
Set-up the 3100 to D , connect a cable from MOD OUT to EXT VERT.

Press the 1kHz button "in". Adjust the level to 1vVrms on the meter.
SINAD

Press the D button, the meter should read < 28dB and SINAD LED

sould be “on".



6.2.4. cont. VOLT
Press the 1kHz button "out". Press the D button.

Set-up the 3100 3 @ , press the CONT button “in".

Adjust the AUDIO/CODE LEVEL to .25Vrms on the meter. Press the

SINAD
D button, the meter should read approx. OdB. Press the tkHz button

"in", the meter should read approx. 12dB.

6.2.5. |EXT MOD MOD 6 FM

Set-up the 3100 for , D, DD press CONT “out”, and 1kHz "out".

Adjust the EXT MOD pot to mid-range, connect a cable from the EXT MOD
jack the audio source set to .6vrms, at 1kHz. The meter should read
approx. SkHz deviation.

6.2.6. |EXT HORZ

Connect a cable from the EXT HORZ jack to the audio sorce set to 1vVrms.
EXT

Push the D button, the oscilloscope should show a horizontal line.

GEN| |{FM )
1.0 (mS/div)
Set-up the 3100 for Aggzo 1 ,and push the D button in the

HORZ section. Disconnect all cables from the front panel. Push the CONT
button "in", and adjust the FM modulation for SkHz on the meter and scope.

Set-up the 3100 to 450.3
100 my

Push the D . D buttons, and adjust the OUTPUT LEVEL knob to 200mV.

Connect a cable from the RF IN/OUT jack to (Modulation Analyzer*) set
for FM avg. at 450.3MHz. Set the bandwidth at 300Hz to 3kHz. The
modulation analyzer should read approx. 3.54kHz avg.=5kHz peak.
*|f a tuneable modulation analyzer is not used it will be necessary
to connect a bandpass filter in line to the modulation analyzer.

6.2.7.




6.2.8.

6.2.9.

6.2.10.

6.2.11.

6.2.12.

GEN| |OM

™M

Push the D button, and set the (Modulation Analyzer*) to M.

The measurement should be approx. 3.54rad avg.= Srad peak.
* At 1kHz audio SkHz FM = Srad aM.

GEN| | AM

AM 10 (mY)
Push the D D buttons, set the (Modulation Analyzer) to AM.

The measurement should be approx. 35.4% avg.= 50% peak.

FREQ ERR '

: FM MOD NAR
Set-up the 3100 to [RCV), '}220), D D D and connect a cable

from the ANT jack to a (Signal Generator*) set to 450.3MHz with no
modulation. The LCD will display frequency error in the lower right
corner. *The frequency error should be less than +/-60Hz if the
signal generator is locked to a WwWV reference. If the generator has
more than 1kHz err, adjust it near zero for the the following tests.
*|f the generator is locked and the err is > 1kHz, see the TIME BASE
section of the Calibration Procedure. '

RCY|IFM .
' M NAR and connect a cable from the ANT
Set-up the 3100 to | RCV D D

jack to a (Signal Generator*) set to 450.3MHz with SkHz FM at 1kHz.

The 3100 meter and scope should read approx. SkHz peak. To check the
+/-5
FM CAL markers, push the D button and two horizontal lines should

be touching the top and bottom peaks of the audio signal on the scope.
Push FM CAL "off". *Verify the FM level with the modulation analyzer.

RCY| | 9M

M
Push the D button, and set the (Signal Generator*) to Srad. The

meter and scope should read approx. Srad peak. ¥At 1kHz audio
SkHz FM = Srad @M.



6.2.13.

6.2.14.

6.2.15.

6.2.16.

RCY| | AM

AM
Push the D button, and set the (Signal Generator) to 30% AM, set

the generator output level to -50dBm. The 3100 meter and scope
should read approx. S0% AM.

RCY|| SSB

SSB 18
Push the D D buttons, set the (Signal Generator) to CW, and offset

the generator frequency by 1kHz. The 3100 meter should read approx.
80 to 100%, = 1kHz tone should be detected. Reset(Sig. Gen.) to 450.3MHz.

(REF LVL dBm)

-30 MARKER

Push the D D . and D buttons in the [SCAN MODE] section and

adjust the FREQ SCAN knob to "nar®. Adjust the analyzer display to
center with the <POS> knob. The peak of the -50dB signal should be
approx. -20dB below the REF LVL line. Step the (Signal Generator) level
in 10dB steps down to -100dB the peak should drop approx.10dB/div.
Push the [-10]dB button, set the signal to -30dB. The peak should be on
the -20dB line. Push the [+10]dB button, set the signal to -10dB. The
peak should be on the -20dB line. Turn the FREQ SCAN knob to the "wide”
position, the dot MARKER should remain on the center of the peak.

Step the signal generator +/-1MHz, the peak should move about +/-1div
Turn the FREQ SCAN knob to "nar”, and step the signal generator +/-30kHz
the peak should move about +/-1div. Press the ON button "out”.

WATTS

WATTS 1S
Set-up the 3100 forD , D and connect a cable from the RF IN/OUT

jack to a 10W VHF rf source. Verify the RF level with a (watt Meter).

The 3100 meter should read within 7%+/-3% of full scale.
150

Push the button and connect a 100W UHF rf source. Verify the

RF level with the (watt Meter). The 3100 meter should read within
7%+/-3% of full scale.



6.2.17. |OUTPUT LEVEL

Set-up the 3100 for 152.34 [MHZ] (U"‘-] @Eg)
Cw Xi10

my
D , D , D set the OUTPUT LEVEL dial to 3.0. Connect a cable from the

~RF IN/OUT jack to a (Spectrum Analyzer); adjust the analyzer to 152.34MHz,
and set up the display to show a 20dB drop. Turn the OUTPUT LEVEL dial
to 0.3, and check that the signal peak drops approx. 20dB.
X100 my

Set-up the 3100 to D , Dset the OUTPUT LEVEL dial to 0dB, and push the
ON
D button "in",and connect a cable from the RF IN/OUT jack to the ANT jack.

The 3100 should display a horizontal line approx. -10dB from the REF LVL.
Step the OUTPUT LEVEL down 20dB [X10] [x1]... ; the horizontal line should
drop 20dB for each step,*X0.1mV = X100uV. Use the [-10] &[-30] REF LVL

steps to follow the RF level down. The last output step will be below the
analyzer range.

6.2.18. | 2 TONE

X100 mY
Set up the 3100 to D , Dset the OUTPUT LEVEL dial to OdB, and push the

button "out”, connect a cable from the RF IN/OUT jack to the ANT jack.

3T FM MOD 6 |
Enter CODE and push D , D , D press the CONT button “in", and

adjust the AUDIO/CODE LVL for about 2kHz deviation. The 2 TONE will

continue until the CONT button is "out”. The BURST button will send one
(call) when pressed.

6.2.19. | S TONE

SQLCH | (® “‘E
Enter CODE and press CONT or BURST. The 3100 will send the

last 5,6, or 7 TONE group that was ENCODEed.

6.2.20. | DTMF

SQLCH DT"F
Enter | oope and press CONT or BURST. The 3100 will send the
last DTMF group ENCODEed.




6.2.21.

6.2.22.

6.2.23.

6.2.24.

6.2.25.

SUBTONE

- AUDIO SUB- |  and push
Set-up the 3100 for 123 , select p

the CONT button "in". The LCD should display the audio frequency 123Hz
in the lower right hand corner.

MOD FREQ ,
- AUDIO ] MOD | | and push

Set upthe3100forl.23 , Sé ect p
the CONT button "in". The LCD should display the audio frequency 1.23kHz
in the lower right hand corner.

Di6
Enter [SC%&?) (lge) , check the DIG code displayed on the LCD and
note it. Now set-up the 3100 to [S»HIFT] ?ggg) the LCD should display
the decoded DIG code followed by a -DIG code, which is the decode value
for an audio signal that is 180° out of phase.* DIG modulation must be
less than 2kHz FM deviation.

LISSAJOUS

AUDIO g o

Enter , and pull the <POS> knob "out”. The 3100 scope should
display a one cycle lissajous pattern.

If your 3100 Service Monitor fails to perform any of these test, please
refer to Section (6.4.) on Service and Calibration in this manual.



Table 6-2 Performance Test Record
Section Test Min. Spec. | measured | measured | measured | Max. Spec. ki
6.2.1. | Audio Synth. Max. | >1.4vVrms 1.6Vrms
Fixed 1kHzMax. | >1.4Vrms 1.6Vrms
6.2.2 Demod Qut >0V J
6.2.3. | Volt, Meter RMS 4.7Vrms 5.3Vrms
Yolt, Scope PEAK | 5.7Vpeak 6.3Vpeak
6.2.4. Sinad, -30dB <-28dB -30dB
Sinad, LED J »
Sinad, 0dB -1dB 0dB
Sinad, - 12dB -11.5dB -12.5dB
6.2.5. Ext Mod 3vrms Qvrms
6.2.6. Ext Horz' +/- 3div +/-5div
6.2.7. Gen, FM 2.4kHz avg 3.7kHz avg
6.2.8. Gen, M 3.3Rad avg 3.7Rad avg
6.2.9. Gen, AM 34% avg 37% avg
6.2.10. FreqErr OHz <+/-60Hz
6.2.11. Rev, FM 4. 75kHz 5.25kHz
FM CAL markers 4.75kHz 5.25kHz
6.2.12. Rey, 6M 4,75SRad 5.25kHz
6.2.13. Rev, AM 473 S3%
6.2.14 Rey, SSB 708 10038
6.2.15. }-50dBm(-30dB ref V1] - 18dB -22dB
10dB /div 0dB +/-2dB
- 10dB ref vl - 18dB -22dB
+ 10dB ref lvl - 18dB -22dB
6.2.16. Watts, 15 reading+/-7% +/-3% fs
‘ Watts, 150 reading+/-7% +/-3% fs
6.2.17.] Output Level dial -18dB -22dB
Output Level steps 0dB +/-2dB
6.2.18. 2 Tone (Cont) N
2 Tone (Burst) v
6.2.16, S Tone v
6.2.20. DTMF N
6.2.21 Subtone J
6.2.22. Mod Freq v
6.2.23. Dig J
6.2.24. Lissajous v
DATE DATE DATE




6.3 DIAGNOSTIC MESSAGES

The 3100 Service Monitor features an internal seif-test system which allows the
microprocessor to monitor major unit functions. During normal operation the processor
routinely checks error lines. Any error encountered causes the processor to immediately
display a diagnostic message on the LCD.

Some messages only appear briefly during power-up. This condition is usually not a
problem, but could indicate a line voltage or power supply limitation is being reached. If
the unit continually displays a diagnostic message after power—-up, it may be necessary to
turn the unit off and on to clear a latched condition. If the diagnostic message will not
clear, contact the Comtest System Customer Service Department for help ( see Section 2).

Whenever an error condition causes a diagnostic message, the keyboard functions are
automatically locked out. Maost error conditions are serious enough to cause the overall
operation of the unit to be unreliable. It will be helpful to turn the unit off and note if
more than one message is being displayed when turned on. Each effected message will be
displayed and replaced by a message with higher priority. The messages are ranked in the
following order:

Al Low Drive

A1 Unlock

A3 Low Output

A3 Unlock

A4 Over Mod (A4 unlock)
A6 £15 Y (uncal)

A8 Uncal (hi-voits)

Only the messsage with highest priority will be displayed continuously.

it is possible that no display will be present on the LCD. This can be caused by several
conditions.

1. SY Power Supply Overload (unit) (A11).
2. Secondary processor failure (AS) (A9).
3. Primary processor failure (A11).

4. Loss of 8 MHz clock signal from (A6).

S. AC or DC Supply voltage too low.

The diagnostic system may be temporerily disabled by pushing DIP switch S1 to the
“closed” position and turning the unit “off and on” to recycle the microprocessor. This
will not fix the error, but will allow further troubleshooting.



6.4 SERVICE & CALIBRATION

6.5

The 3100 Service Monitor is a highly accurate measurement instrument. Should it
become necessary toadjust or repair your 3100, contact the Comtest Systems' Customer
Service Department for assistance (refer to Section 2). The following sections will guide
you through dissssembly, repair, and reassembly of your unit. The 3100 Service
Monitor features modular, P.C. board construction for convenient servicing.

DISASSEMBLY

WARNING!

THIS INSTRUMENT USES HIOH VOLTAGES WHICH CAN BE LETHAL.
ONLY EXPERIENCED SERYVICE PERSONNEL SHOULD BE ALLOWED
TO DISASSEMBLY OR CALIBRATE THIS INSTRUMENT.
-1200 YDC! ON A8 CIRCUITS
200 YDC! ON A7 CIRCUITS

Before disassembly, disconnect AC power (DC units - make sure the power switch is
“off"t) from the unit. Disassembly will be essier when the unit is standing on its rear
panel. To remove the instrument top cover, remove the six [#6] screws (three on each
side) and four [*4] screws (two on top front - two on top rear), and lift the cover.

To remove the instrument bottom cover, remove the five [#6] screws (twoon left side -
three on right side) and four [*4] screws (two on bottom front - two on bottom resr),
and 1ift the cover.

If it is necessary to remove the High Yoltage cover, remove the seven [ #4)] screws, and
carefully remove the cover.

To remove the Front Panel assembly, the top and bottom covers must be removed. Now
disconnect the three ribbon cables on the bottom side of the unit, and disconnect the Power
Switch harness connector. Disconnect the three coaxial cables from the top of the unit J3
on the A4, JS on the A1, and J4 on the A10. Remove the four [*4] screws (two on each
side) securing the front panel brackets to the chassis. Carefully lift the front panel
assembly straight up from the instrument.

Disassemble the unit only as necessery to adjust or repair each section. Refer to the unit
diagrams for cable and hardware orientation when reassembling. The unit is reassembled
by reversing the above procedure.

6.5.1 CIRCUIT BOARD REMOVAL & SERVICING

The Comtest Customer Service Department can help you troubleshoot most problems down
toone P.C. Board or circuit. A replacement board can be shipped immediately.

To remove the R.F. boards (A1 through A4), remove the instrument top cover. Set the
unit in its normal operating position. Disconnect the related coaxisl cables. Remove the
two [ #* 4] philips screws which hold the assembly (one at each end), and pull the board
assembly straight up using the knurled knobs. When removing a board, check the
condition of the gold edge connector. Remove any oxidation by carefully rubbing the gold



pins with a standard pencil eraser. Reinstall these boards by reversing the above
procedure. (NOTE: HARNESS CABLES ARE NOT KEYED. NOTE ORIENTATION
BEFORE REMOVING AND REFER TO UNIT DIAGRAM BEFORE APPLYING
POWER.) The boards under the High Yoltage cover can be removed by disconnecting any
related cables and pulling straight up on the plastic tabs on each end of the board. When
removing a board, check the gold edge connector for oxidation. Reinstall the board by
pushing it down into its slot and reconecting its cables.

If the 3100 has experienced a major failure, it will be essier and faster to return the
defective assembly for repair. If the unit fails to meet one or more of the published
specifications, after a long period of use in the field, recalibration can be performed by
the user.

6.6 CALIBRATION

The following sections detail the procedure used to calibrate the 3100 Service Monitor. A
list of recommended test equipment is given in Table 6-1. While it is not necessary that
this exact equipment be used, it is critical that the equipment be calibrated to an accuracy
equal to or better than 3100 specifications.

DUE TO THE HIGH YOLTAGES USED INSIDE THIS INSTRUMENT,
ONLY EXPERIENCED SERVICE PERSONNEL SHOULD BE ALLOWED
TO MAKE MEASUREMENTS AND/OR ADJUSTMENTS ON THE
INTERNAL CIRCUITRY.

It is recommended that anyone servicing this instrument first reed end understand
Sections 2, 3, & 5 of this manual. This manual contains schematics and component layouts
for each P.C. board. The test points and adjustment controls are marked on each circuit
board by etching. On later versions the locations are silk-screened onto the board.

The following calibration procedure will allow you to work through each section

step-by-step. Since most of the circuit systems are interrelsted, it is necessary to start

at the beginning of the procedure and follow each step to the section requiring calibration.
6.7 CALIBRATION PROCEDURE

Set up the 3100 in its normal operating position with the necessary power supplies and
test equipment for the calibration procedure.

6.7.1 METER ZERO ADJUST

With the unit power off, adjust the meter to the zero position by carefully turning the
screwdriver adjustment below the meter.

6.7.2 LOW VYOLTAGE POWER SUPPLIES
Remove the high voltage shield. Set the DYM to measure a 20 YDC range. Connect the

negative lead to chassis ground, and with the positive probe measure the voltages at the
following points on the A6 circuit board.

Adjustment Control
- TestPoint1  S5VYDC+/- .01Y R14
Test Point 2 15VYDC +/- .02y R10

Test Point 3 -15VDC +/- .02V R6



Any voltages not within normal limits may be adjusted by the listed control. Record the
measurements.

6.7.3 HIGH YOLTAGE POWER SUPPLIES

Set the DYM to measure in a 200 VYDC range. With the positive probe, CAREFULLY
measure the following points on the A8 circuit board.

Test Point 1 200 VYDC +/- 4V (not adjustable)
Test Point 2 <135 VDC +/- 1Y R4

6.7.4 LINE YOLTAGE REGULATION
Connect the 3100 AC 1ine cord to the variac power source. Set the line voltage to 108 VAC.
Set the DYM the 200mY AC range. With the positive probe, measure the ripple voltage on
Test Point 1 of the A6, it should remain less than SmV RMS. Check the ripple on Test
Point 2 of the A8, it should remain less than 400mVY rms.
Return the AC power supply to 117 VAC.

6.7.5 FRONT PANEL INDICATORS

Press the following push switches, and check for proper operation of the front pane!

LED's:
Selected Switches Active LED
WATTS W
YOLTS \
SINAD a8
MOD and 6M RAD
MOD and FM kHz
MOD and CW None
MOD and 53B None
MOD and AM Ex10
ON [SCAN) ON
OFF [OUTPUT LEVEL] OFF

On the keyboard enter the following setting:

RF FREQ, 152.35, MHz, RCV, AUDIO GEN, 1, kHz, aF, 0, Hz
Press the following buttons:

Yolt, 6, 1 kHz “in", CONT "out”, FM

Turn the Squelch control to the closed position "full clockwise”, the Squelch LED should be
“off".



6.6.1 CALIBRATION PROCEDURE INDEX

6.7.1 Meter Zero
6.7.2 ‘ A6 Voltage
6.7.3 A8 Yoltage
6.7.4 Line Yoitage Yariation vs. Regulation
6.7.5 L.E.D. Functions
6.7.6 Fixed 1 kHz
6.7.7 Audio Synthesizer
6.7.8 Meter, RMS
6.7.9 Scopse AC/DC Coupling
6.7.10 : Scope Conrols (Astig)
6.7.11 Scope Gain
6.7.12 Meter /Scope Bandwidth
6.7.13 Range Switches
6.7.14 Horizontal Sweep
6.7.15 Ext Horizontal
6.7.16 Audio Frequency Counters
6.7.17 SINAD
6.7.18 Modulation Gain, Peak
6.7.19 Time Base
6.7.20 FM Recy
6.7.21 #M Recy
6.7.22 ’ AM Recy
- 6.7.23 SSB Recy
6.7.24 Scan, Dot Marker
6.7.25 Log Amp/Analyzer Gain
6.7.26 Scan/Ref Level Steps
6.7.27 Scan Width
6.7.28 Freq Response
6.7.29 Squelch
6.7.30 RF Level Dial
6.7.31 RF Level
6.7.32 FM Gen
6.7.33 #M Gen
6.7.34 AM Gen
6.7.35 2 Tone
6.7.36 5,6,7 Tone
6.7.37 DTMF
6.7.38 Digital Code
6.7.39 Wattmeter

6.7.40 DC and Battery Option



6.7.6 FIXED 1 kHz TONE

Turn the 1 kHz knob to the “full clockwise” position. Connect a cable from the Mod Out
jack to the (Audio Analyzer). Set the analyzer to Volts mode. The audio level should
measure greater than 1.4 Yrms. Adjust R4 [1 kHz] for 1.5 Yrms. Set the analyzer to
Distortion mode. The audio distortion should measure less than 1%.

6.7.7 AUDIO SYNTHESIZER

Press the 1 kHz button “out”, and push the CONT button “in®. Turn the Audio/Code level
knob “full clockwise". Reset the analyzer to Yolts mode. The measured audio level should
be greater than 1.4 Vrms. If not, adjust R26 [CH-A LEVEL] for 1.5 Vrms. Set the
analyzer to the Distortion mode. The audio distortion should be less than 13. Reset to
Volts. R46 [DAC-ADJ] controls distortion level, adjust for minimum.

6.7.8 METER, RMS

Set the (audio analyzer) tooutput 1 kHz at S Yrms. Connect the analyzer to the 3100 Ext
Yert jack, and check that the Volt and “6" buttons are pushed in. Check the 3100 meter
for a reading of SY +.1V, if it does not fall within this range, connect a (clip lead - BNC)
cable from chassis ground and Test Point 3 on the A8 to the analyzer input jack. The
voltage at this test point should be 150m Yrms + 3mY (143 mV on earlier units). Set
the analyzer to DC Volts and connect the clip lead to Test Point 6. The voltage at this point
shouldbe 2.5V DC +.02 V; RS3 [rms] adjusts this voltage. Adjust RS6 [MTR ADJ] for a
meter reading of SY +0.1V. Disconnect the (clip 1ead ~ BNC) cable.

6.7.9 SCOPE, AC/DC COUPLING

Connect the cable from Ext/Vert jack to a function generator set to 4 YP-P at 1 kHz
Adjust the function generator DC offset +, and note that the sine wave display moves up and
down in relation to this action. Pull "outward” on the Yert position knob, and vary the DC
offset again +. Note that the sine wave should now tend to remain centered on the scope.
Push the Yert position knob "in", and reset the function generator to zero DC offset.

6.7.10 SCOPE, FRONT PANEL CONTROLS

Vert Position (clockwise) = upwards

Vert Yariation (cal to C. C. W.) = decreases 3to 1
Horz variation (cal to C.C.W.) = slower 9to 1
Horz position (clockwise) = right

The scope display should perform as shown. If not, this indicates an internal wiring
problem.

6.7.11 SCOPE, GAIN

Center the scope display and return the knobs to their calibrated positions. Reconnect the
cable from the Ext/Vert jack to the (audio analyzer) and set the analyzer to output 4.243
Yrms at | kHz. The scope should display a sine wave with + 6V peaks +0.2V. If itis
necessary to adjust the gain, first make sure that te display is focused by adjusting the
brightness and focus controls located on the rear panel. Also adjust R3 [ASTIO] on the A8,
then adjust R34 [VERT GAIN] on the A7.



6.7.12 METER & SCOPE BANDWIDTH

Program the audio analyzer frequency from 20 Hz to 100 kHz and check that the sCope
display remains within + 1V of 6V pesk and the meter remains within £ 0.7V of 4.24
YRMS. No adjustment.

6.7.13 METER & SCOPE RANGE SWITCHES

Reset the audio analyzer to 6Vrms at 1 kHz. Push the " 18" button on the 3100. Read the
meter and check that it shows 6V £ 0.1V, Set the audio level to 2 Yrms, and push the "6"
button. The meter should read 2V + 0.1 V. Set the audio level to .6 Yrms and push the
"1.8" button. The meter should read .6V + 0.1V, No adjustment.

6.7.14 HORIZONTAL SWEEP
Set the audio analyzer to output 1 Yrms at 100 Hz. Push the 10mS/div button in the

scope section. Count the total number of cycles displayed. The scope should show = 10
cycles ( 1 cycle/div). Check the following frequencies and ranges:

1 kHz 1 mS/div
10 kHz 0.1 mS/div
100 kHz .01 mS/div

All ranges should be within ¢ 1 cycle of 10 cycles total. The sweep rate is adjusted by
R98 [sweep] on the A7 board.

6.7.15 EXT HORIZONTAL

Reset the audio analyzer frequency to | kHz and connect the cable from the analyzer to the

Ext Horz jack. Press the "EXT" button and check that the scope display shows a horizontal

line =13 divisions. This display is controlled by a factory select value for R122 on the A7
‘board, with a range of 10 to 10K ohms.

6.7.16 AUDIO FREQUENCY COUNTERS

Disconnect the cable from the audio anaiyzer, and reconnect it from Ext/Vert to Mod Out on
the 3100. Check that the LCD shows Audio Gen 1 kHz. If not, enter Audio Gen 1 kHz on the
keyboard. The fixed 1 kHz should be off. Push the Cont button "in" and adjust the Audio
Code knob for a reading 0.4 Yrms. Check that the SINAD LED is lit. Enter Mod Fregon the
keyboard, and check that the LCD displays Mod Freq 1.00 kHz. Now enter Audio Gen, 123,
Hz, on the keyboard, then enter Subtone. Check that the LCD displays Subtone 123 Hz.
Mis-counts more than + 1 Hz indicate internal problems.

6.7.17 SINAD

A) Enter Audio Gen, 3, kHz on the keyboard, and sst audio level to 0.25 Vrms on the
meter. Push the SINAD button and check that the meter reads 0 dB + 1dB. If not, connect
the (clip 1ead-BNC) cable from Test Point 3 on the A8 to the audio analyzer, end check
that the voltage on this point is 180mYrms £ 2mV. This level is set by R96 on the AS
[DIST. ADJ]. Disconnect the clip lead cable.



B) Temporarily turn off the 3kHz tone by pressing the Cont button “out”, and return the
meter to Volt function. Push the fixed 1 kHz button “in", and adjust the knob for a reading
of 1 Yrms on the meter. Push the SINAD button “in", and check that the meter reads <
-28 dB. If not, adjust R91 [NOTCH] and R94 [NOTCH] alternately to obtain the lowest
possible meter reading.

C) Connect a BNC tee-adapter to the Ext/Yert jack so that cables are connected from Mod
Out to Ext/Vert and Ext/Vert to the analyzer input. Set the sudio analyzer for SINAD,
Freq, 1 kHz. Push the Cont button “in" to add 3 kHz,and check that analyzer and 3100
meter both read - 12 dB. If not, slightly adjust the 3 kHz audio knob for a reading of - 12
dB on the analyzer, then check that the 3100 meter reads - 12dB +0.5dB. Set the audio
level knob for -5dB and -20dB readings on the audio analyzer, and check that the 3100
measurement falls within +1dB at each setting. If the 3100 requires adjustment repeat
steps 1 and 2 below until the SINAD readings meet specifications.

1) Set the 3 kHz audio kob for a reading of -5dB on the audio analyzer
and adjust RS2 [dB GAIN] on the A8 for -5 dB meter reading.

. 2) Set the 3 kHz audio knob for a reading of -20 dB on the analyzer,
and adjust RS [0 dB] on the A8 for -20 dB meter reading.

6.7.18 EXT MODULATION

Disconnect all cables, and reconnect the (clip lead-BNC) cable from Test Point 3 on the A8
to the analyzer input. Set up the analyzer for Yolts, 1 kHz at 1 Yrms, and connect a cable
from the output to the Ext Mod jack. Enter Gen, on the 3100 keyboard and push the FM,
Mod, and “6" buttons. Turn off both internal modulation tones. Adjust the Ext Mod knob
for a reading of 106m Yrms on the analyzer. The meter should show S £0.2 kHz. With
106m Yrms at Test Point 3, adjust RSS [PEAK] for 5 kHz. Disconnect all cables.

[END OF AUDIO TESTS)

6.7.19 TIME BASE

Enter 952.35 MHz, Rev, on the 3100 keyboard. Set up the ( Signal Generator) to 952.35
MHz with no modulation. The generator should be locked to a8 WWY standard. Connect a
cable from the generator to the Ant jack on the 3100, and enter Freq Err on the keyboard.
The LCD should display a frequency error less than +50 Hz.

Alternate method, connect a cable from the Rear Panel 10 MHz jack to a (Frequency
Counter) set to 1 Hz resolution range. The counter should have 8 time base accuracy of
+.5p.p.m. The 10 MHz frequency should be within £+ 1 Hz, The TCX0 (0XCO) located on
the A6 board can be adjusted with a non-metallic tool. (The OCXO adjustment hole is
covered by a protective screw.) Adjust for lowest possible frequency error. (Replace
protective screw.)



6.7.20 FM RECEIVE

Enter 152.35 MHz on the 3100 keyboerd, and push the Bandwidth button in for “Nar"
mode. Set the signal generator to 152.34 MHz with S kHz FM (1 kHz tone). Set the
generator RF level to -20 dB, and connect it to the (Modulation Analyzer) to verify that
the modulation level is S kHz = 3.54 avg. Now connect the generator to the 3100 Ant jack
and check the squelch is “open” and the squelch LED is "on”. The 3100 meter should read
S kHz £0.2. To adjust this setting, it will be necessary to reach R159 [FM] on the A2
through its module cover, or use the (44 pin Card Extender) to operate the A2 in a raised
position. ‘

6.7.21 BM RECEIVE

Push the @ button, and verify that the generator is set at S Rad = 5 kHz FM (at 1 kHz
only). Check the 3100 meter for a S Rad reading. This reading is dependent on the A2 FM
setting. The adjustment for 8M Rcv is R58 on the A10 board,

6.7.22 AM RECEIVE

Push the AM button, and set the generator to SO8 AM (1 kHz). Verify this level with the
modulation analyzer. Reconnect the generator to the 3100 and lower the RF level to -S0
dBm. The meter should read 508 + 3%. The AM adjustment is R166 on the A2 board
(also controls SSB reading). 1t can only be adjusted with the circuit board extended from
its slot while in operation.

6.7.23 SSB RECEIVE

Push the SSB and 18" buttons. Move the generator carrier frequency up or down 1 kHz,
and turn off the modulation. Then check that a | kHz tone is audible, and the 3100 meter
reads approximately 70 to 1008. This meter reading is related to the AM adjustment and
is not critical.

6.7.24 SCAN, DOT MARKER

Enter RF freq, 52.34, MHz on the 3100 keyboard. Set the signal generator to 52.34 MHz
without modulation. The RF level should be -50 dBm. Push the -30 [REF LYL dBm]
button, and turn the Scan Width knob to the "Ner* position. Connect the generator to the
Ant jack. Enter Freq Err on the keyboard and check thet freq, error is less than 1 kH. If
not, readjust the generator frequency. Press the ON [SCAN MODE] button "in”. The scan
display should appeor on the 3100 oscilloscope and the signal peak should touch the -20
dB line + 2dB which indicates a -50 dBm signal level. Now press the Marker button "in".
The dot marker should appsar on the peak of the tuned signal. Adjust the Scan Width knob
clockwise to the "Wide" position. The dot should remain atop the signal peek. If not,
carefully adjust R42 [Marker Calib] on the A7 to center the dot.

Press the On [SCAN MODE] button “out”. Return the Scan Width knob to the "Nar”
position. Enter 952.34 MHz on the keyboard and set the generator to 952.34 MHz. The
frequency error should be less than 1 kHz. If not, readjust the generator frequency.
Press the On button “in" and check that the dot marker appears atop the tuned signal peak.
To move the dot to the peak, adjust R106 [MKR] on the A3 board. This is located on the top
of the A3 toward the rear of the unit.



6.7.25 SCAN, LOG AMP CAIN

Enter 152.34 MHz on the keyboard, and press the Marker button "out”. Set the generator

~ 1052.34 MHz. Verify that the generator output level can make accurate 10 dB steps from
-100 dBm to + 10 dBm with the ( Spectrum Analyzer). Set the generator output level to
-90 dBm and connect to the Ant jack. The signal peak should touch the -60 dB line +2dB.
Increase the generator level to -40 dBm; the pesk should touch the - 10 dB line +2dB. To
adjust this ratio, set the generator to -90 dBm and note the relative peak position.
Increase the level to -40 dBm, and adjust R4 [A GAIN] on the A7 board to make the peak
position exactly 50 dB higher than the level at 90 dBm. Now set R7 [OFFSET ADJ] on the
A7 to make the signal peak fall exactly on the - 10 dB line. |t may be necessary to repeat
these two steps, as the adjustments tend to interact. Step the generator each 10 dB from
-100 to - 30 dBm, and verify the signal peak is within + 2dB at each line.

6.7.26 SCAN, REFERENCE LEVEL STEPS

Push the - 10 [REF LYL dBm] button, and set the generator oUtput level to -3 dBm. The
signal peak should touch the -20 dB line + 2 dB.

Push the + 10 [REF LYL dBm] button, and set the generator output level to - 10 dB line.
The signal peak should touch the -20 dB 1ine + 2dB. No adjustment.

6.7.27 SCAN WIDTH

Turn the Scan Width knob to the “Nar" position. Offset the generator frequency + 150 kHz,
and note that the signal pesk moves +3 divisions right to left +1 division. The overall
Scan Width is adjusted by R164 [SCAN] on the A3 which is only adjustable with the use of
the (Extender Card).

6.7.28 SCAN, FREQUENCY RESPONSE
Set the signal generator to -50 dBm and push the -30 [REF LVL] button.
Set the 3100 and signal generator to the following frequencies and check that the tuned
signal pesk is within the specified level.

2.34 MHz -20 line +5dB

12.34 MHz +3d8
52.34 MH2 +3d8
152.34 MHz + 108
452.34 MHz t 3dB
752.34 MH2 +4dB
852.34 MHz t 4dB
952.34 MHz t4dB

No adjustment.



6.7.29 SQUELCH

Press the On [ SCAN MODE] button "out”. Set the 3100 and generator to 152.34 MHz. Set
the generator level to O dBm, and turn the Squelch knob full clockwise “closed”. The
Squelch LED should go out and no audio heard from the speaker. Disconnect the generator,
and turn the Squelch knob full counter-clockwise "open”. The Squeich LED should be on
and white-noise audio heard from the spesker. The overall squelch sensitivity is a fixed
setting.

6.7.30 RF LEVEL, DIAL ACCURACY

Enter Gen, on the 3100 keyboard, and push the following buttons: CW, Mad, X10, mV.
Adjust the Output Levsl dial to 3.0 on the Yoits scale. Connect acable from the RF in/Out
jack to the ( Spectrum Analyzer). Set the analyzer to 152.34 MHz with frequency span of
1 MHz, so that a 20 dB change can be measured. Note the level of the signal peak on the
analyzer, and turn the RF Level dial left to 0.3 on the Yolts scale. The signal psek should
drop 20 dB +1 dB on the analyzer display. If not, carefully adjust R27 [OFFSET] located
on the top of the A4.

6.7.31 RF LEVEL

Push the X1 and u¥ buttons, and set the Output Level dial to the 0 dB position. Connect the

(Spectrum Analyzer) to its calibration source through the (Pre-Amplifier), and adjust
the analyzer reference level so that the analyzer/amplifier system has exactly 20 dB of
gain. Set the analyzer toa 2 dB/div. resolution, and connect the 3100 signal. The - 100
dBm signal from the 3100 should measure -80 dBm + 1 dB. If not, carefully adjust R25
[LEVEL] located on top of the A4.

6.7.32 FM GENERATE

Push the X10, mY, FM, and “6" buttons. Connect the RF In/Out cable to the (Modulation

Analyzer). Set the modulation analyzer to 152.34 MHz with the bandwidth set at 300 Hz

to 3 kHz, and set for FM (avg). Enter Audio Gen, 1, kHz on the 3100 keyboard and press

the Cont button "in". Make sure that the fixed 1 kHz button is “out”. Adjust the audio level

knob for a modulation level of S kHz on the 3100 meter. The modulation analyzer should
~ display 3.54 kHz avg. £ 0.15 avg. If necessary, adjust R9 [FM] located on top of the A4,

6.7.33 81 GENERATE

Set the modulation analyzer to @M (avg.) and push the @M button on the 3100. The
modulation analyzer should read 3.54 Rad + 0.2 avg. | necessary adjust R4 [@M] on the
A10 (front panel).

6.7.34 AM GENERATE
Set the modulation analyzer for AM (avg). Push the AM button on the 3100. The

modulation analyzer should read 35.4%8 + 1.5% avg. If necessary, adjust R48 [AM] on
the AS (be careful not to adjust RS 1 [LEVEL] which is located next to the AM pot).



6.7.35 2 TONE

Push the FM button on the 3100 and connect the RF In/Out cable to the Ant jack. Set the
modulation level to 1 kHz. Enter Sqich Code, 2 Tne, Duplx Rcv, Gen Offset, 0, kHz, on the
keyboard. Check that a 2 tone code is displayed on the scope and audible from the speaker.

6.7.36 5, 6, 7 TONE

Enter Sqlch Code, S Tne, 1 23456 7, Encode, on the keyboard, and check that the seven
tone code is produced.

6.7.37 DTMF

Enter Sqich Code, DTMF, 0 123 45 6 7 8 9 *# Encde, on the keyboard and check that
the DTMF code is produced.

6.7.38 DIGITAL CODE

Enter Sqlch Code, Dig, 025, Encde, on the keyboard. Enter Shift, Subtone, on the keyboard
(Digital Decode mode), and check that the LCD displays the Digital Code and the (-INVY)
code 025/-244. Press the Revr button from "Norm* to "Rvs”, and check that the Digital
code is still displayed as 025/-244 slternately.

6.7.39 WATTS

Push the Watts and "15" buttons, and connect the RF In/Out cable to the ( Watt Meter) and
(VHF transmitter, 10 watt). Key the transmitter, and check that the 3100 meter reads
within [+ 73 of the watt meter reading] + 3% of the 3100 meter full scale. If necessary,
adjust R156 [ 15W] on the bottom of the A4 (the A4 must be operated on the Card Extender
fo this adjustment).

Push the “150" button, and connect the wattmeter cable to the (UHF Transmitter, 100
watt). Key the transmitter and check that the 3100 meter reads within [+ 7% of the
watt meter reading] + 3% of the 3100 meter full scale. If necessary, adjust R154
{ 150W] on the bottom of the A4 (the A4 must be operated on the Extender Card for this
adjustment).

6.7.40 DC & BATTERY OPTION

Set up the 3100 for operation from the AC line = 117 YAC. Only units factory set for 220
VAC operation should be connected to 220 YAC (the rear panel switch should be set to the
Int. position). Power switch “off".

If the 3100 was supplied with the 12V internal battery pack (*optional), turn the unit
off and allow st least 1 hour charge time while connected to the AC line. This will
guarantee that the battery has reeched at least 90% charge to allow messurement of the
idel voltage.



With the DYM, measure the DC voltage from E1 (red wire) to E2 (black wire) on the A12.
- Check the room temperature with the { thermometer) and compare the measured voltage to

the list of temperatures below:
Room Temperature Degrees F D.C. Yoltage + .02V
60 ' 1437V
65 14.28Y
70 14.20V
75 14.12V
80 14.03V
85 13.95Y
90 13.86 Y

If necessary, carefully adjust R100 on the Compower board, located near the right rear corner
of the unit. Turn the unit on and check that the voltage across E1 and E2 drops less than 1V.
Unplug the unit from the A.C. 1ine and check that the battery voltage drops less than 1.5V,

Turn the unit off, and set the rear panel switch to the Ext. position. Connect the (D.C. Power
Supply) to the rear panel binding posts, observing the correct polarities. Adjust the power
supply voltage to 13.8 YDCat E1 and E2 on the A12. Slowly decrease the power supply voltage,
and note that the unit operates normally as the voltage drops. At 11.2 YDC £.05Y, the A12 will
switch to the Low Volts mode (current draw will increase from 5 amps to 6 amps). |f
necessary, adjust R23 [H/L VYolts] on the A12, mounted to the transformer. Continue to lower
the power supply voltage; at 10.9 YDC + .05 Y the LCD should display {Lo Batt} in the upper
right corner. |f necessary, adjust R4 [Lo Batt] on the A12. Carsfully lower the supply voltage
until the unit shuts off and note that the voltage was 10.5 YDC & .05V. If necessary, adjust R12
[CUT OFF] on the A12. It will be necessary to readjust the supply voltage to 11.5 YDC and turn
the unit on again, to recheck the cutoff voltage threshold.

[END OF CALIBRATION TESTS])



SECTION 7

REPLACEABLE PARTS

7.1 INTRODUCTION

This section contains lists of all replacesble parts for the instrument.

For an assembly containing one or more subassemblies, the assembly list appears first, and is
followed by the subassembly lists.

The lists appear in the following order.

PARTS LIST ASSEMBLY
1010-70-0002 3100
1111-70-0004 Chassis
1118-70-0005 FP Assembly
1118-70-0006 RP Assembly
1219-70-0003 Line Cord Assy
1110-70-0055 Al
1110-70-0052 A2
1110-70-0066 A3
1110-70-0065 A4
1110-70-0056 AS
1110-70-0057 A6
1110-70-0050 A7 .
1110-70-0068 A8
1218-70-0001 A9
1110-70-0061 A10
1218-70-0006 A0
1110-70-0067 Al
1110-70-0069 A12
1110-70-0070 A13

7.2 MANUFACTURER'S CODE

The following code is used on the parts lists to identify the manufacturer.



PAGES 1

REFERENCE DESIGNATORS PART DESCRIFTION ORIG-HFGR-FART-NO HFGR Part No. [Ty
A01 LOCAL OSC BO,AL,3100 | 3100-Al W-1 1110-70-0055 1,000
LAG2 IF ARP BINAZ,3100 3100-42 -1 1110-70-0052 | 1.000
2803 RF SYMTH BL,A3,3100 3100-A3 W-I 1110-70-0064 1,000
2604 GENERATE EDN, A4,3100 | 3100-A4 ¥-1 1110-70-0083 1 1.000
A0S AURIO BO,AS, 3100 3100-85 W1 |1110-70-0056 1,000
A0S LY SUPPLY ETI,A6,3100 | 3100-Aé W-1 1110-70-0057 | 1,000
LAG? UEFL ED,A7,3100 3100-A7 W-1 1119-70-0050 | 1,000
1408 HY SUPPLY EI,,AB,3100 | 3100-AB -1 1110~70-0068 1,000

COMTEST SERV. HON., 3100 (D) 1010-70-0002 A
PARTS LIST REV




REFERENCE DESIGNATORS PART DESCRIFTION RIG-MFGR-FART-NO QY
Part No.
W03 W04 CABLE ASEY, 141N WX3160-C 1217-80-0095 2,000
WoS W07 W08 CABLE ASSY,3IN WX3100-4 1217-80-0093 3.000
Hoé CABLE ASSY,7-1/2IN WY3100-F 1217-80-00%4 1,000
COMTEST CHASS1S,3100 1111-70-0004 B
PARTS LIST PAGE: 1

REV




REFEREWNCE DESTGRATORS PART DESCRIFTION ORIG-HFGR-FPART-HD BFOR Part No. aTy

HOZ HO4 CABLE ASSY,RIBRON 5011-460-0048 R-1 6011-60-0048 1 2,000
F.PANEL INTERFACE

HO4 CABLE ASSY,RIBEON 6011-60-0044 W-1 6011-60~0044 1,000
LCD JUMPER

H08 HARM, ON/OFF SWITCH HARN, ON/OFF SWITCH W-1 1219-70-0031 1,000

RO ROG POT/EN. 30K LIN/GPDT CHa4620 CLK 4610-31-8303 | 2,000
PUSH~PULL

R02 POT/SH. 1K LIN/SPIT CH44495 CLR 4610-31-7102 1,000
NO B CW

R4 POT/SH. 50K LIN/SPIT CH44421 CLR 4410-31-7503 1.000
NG & CW

RO3 RO R10 Rit POT, 10K W/1/8%,55KFT CH44625 CLAR 4610-30~-46103 4,000

RO7 POT,SK,LIN JA16040S502UA A-H 4610-15-3502 14000

R0B-07 POT,DUAL 207 ZTAPER CHa4524 CLR 4610-41-0103 1,000
BLOK/20% 7TAPER @ 1K

WOL w02 CARLE ASSY, BNC, WASSI-3000-R1 §-1 1217-80-0045 24000
12-1/2 INy W1

PARTS LIST - PAGE: 1 REV




REFERENCE TG BNATURS FART UESURIFTIUN URIt~AFGR-FART-RU AFBR W7
o Part No.
ool co? CAF,DISC, 3KV, OLUF ITi30-102 C-L 1510-14-0103 2,000
IWNTEAS tTT C>uru:<. A-& z/c/a-/r»vror /X557
COMTEST RP ASSY, 3100 1118-70-0006 B
PARTS LIST FAGES 1 REV




REFERENCE TESIGNATONG PRRT TEGCRIFTION DR IG-FFGR-FART-RD T AP Ty
Part No.
{ TERN, FENALE 02-09-1118 MOL | 2113-09-0003 | 4,000
F101 CORD SET,18/35UT,4FT | 4011-80-0001 ECHC | 4011-80-0001 | 1,000
BK, HLD, CAP , UL -APPRY :
COMTEST LINE COKD AY,3000551 1219-70-0003 B
PARTS LIST PAGEY 1 REV




REFERENCE TESIGNATORS FART TESCRIFTION ORIG-HFBR-PART-HO | WFBR | pare no. | 1Y
C01 COS COA £OB CO9 C1D | CAP,HON,50U,.01UF CHISC103K C-L | 1510-14-4103 | 59,000
C100 C101 €102 103 C104
C105 Ci1 111 0117 C1i3
C115 Ci18" T12'¢125 C17
Ci34 C135 0136 14 C18 C19
€20 £21 C22 €23 C29 030
£31 032 €33 034 €35 36
C39 C40 CAl C42 C47 54
C56 [55 059 060 Cal o2
(b2 (b4 Ché Co8 C83 C90
(98 £79
£o2 CAP, HON, 50V, 1BOPF RAS0-181Jf WURGA | 1510-11-8181 | 1.000
£o3 CAP,MON, 50V, 150PF RAS0- 17518 MURGA | 1510-11-8151 | 1,000
Co4 CAP KON, 50V, 100PF RAS0-101Jh WORGA | 1510-11-B101 | 1,000
C13 55 CAP, HICA, 500V, 50PF H15-500J ARG |1510-50-0300 | 2,000
014 CAP,CONP, 500V, 3,0PF | OC-3,6PF G-C  |1510-40-0389 | 1,000
C15 CAP,CONP,5000,2,7PF | 0C-2,7FF 8-C  |1510-40-027% | 1.000
£17 £53 086 CAP , KON, 50V, 56PF RASO-540.A URGA | 1510-11-8560 | 3.000
£24 025 C26 (27 £28 CAP,CHIP, .1 UF 5101209-R1047 CFT |1510-00-3104 | 5,000
037 £48 CAP , HON, 50V, 15PF 1004-0151 881 |1510-11-8150 | 2,000
£38 CAF , MICh, 500V, 42PF DM15-620J AR |1510-50-0620 | 1,000
£43 £89 CAP, HON, 50V , 68FF RAS0-680JA HURGA | 1510-11-B480 | 2,000
[44 CAP,HICA,500V,240PF | DM15-241J ARC | 1510-50-0241 | 1,000
045 C51 52 C49 CAP,LIISC, ,O5UF UK25-503 C-L | 1510-14-1503 | 4.000
£49 £50 CAF,ELEC, 4.3V, 1000F | 202E100 REYON |1510-27-5102 | 2,000
£79 CAP, HON, 50U, 5, 6PF £3120569D265CA UNCAR | 1510-11-8569 | 1,000
£ao CAF , MON, 50V, 2, 2FF C312C2290265CA UNCAR | 1510-11-8229 | 1,000
ca? CAP, VAR, 18FF BKU18000 SR |1510-71-4180 | 1,000
c8e CAP,HICA,500Y,200FF | DM15-201J §-F  [1510-50-0201 | 1.000
£es CAF , HON, 50V, 330PF RAS0-331JA HURGA | 1510-11-8331 | 1,000
£87 £97 CAP,FILK, 63V, 047UF | 148/,047/K/63/ WSTLK | 1510-63-9473 | 2,000
cos CAP,TANT,354,2,2 UF | 19411225X9035JA1 SR |1510-75-3229 | 1,000
095 CAP,HON, 50V, ,0047UF | CHIOCA72K CRL | 1510-11-B472 | 1.000
9% CAP, HON, 50V, ,0018UF | CN30ALB2K CRL |1510-11-8182 | 1,000
C104 C108 Ci14 C45 CAP,MON, 50V, . 0033UF | RPE12200G332J50V HURGA | 1510-11-8332 | 4.000
£107 €122 CAP , HON, S0V, . 22UF 8131-050-151-2244 | ETP  |1510-14-6224 | 2,000

COMTEST LOCAL 0SC BI,A1,3100 1110-70-0055 B
PARTS LIST PAGE? 1 REV




REFERENCE DESIGNATORS PART DESCRIFTION ORIG-HFGR-PART-ND HFGR Part No. ary
L1y C117 C67 C91 C94 CAF, TANT, 20V, 1OUF 19601106X9020.A1 SPR 1510-25-2100 1 5.000
£ii0 €129 CAP ,HON, 30V, 33PF R50-330J4 HURGA | 1510-11-8330 | 2,000
L1148 CAP  HON, S0V, O1UF CN30CL103K CRL 1510-11-8103 | 1,000
Ci1e CAP ,HON, 30V, . 022UF RAS0-22310 HURGA | 1310-11-8223 | 1,000
C120 C131 C133 CAP,HON, S0V, B2FF RAS0-820JA HURGA | 1510-11-8820 | 3.0C0
£121 C123 087 €93 CAP TANT, 35V, 1UF 19460105X9035HA1 SR 1510-25-3109 | 4,000
£124 CAPyTANT, 3594, 7UF 19614759X9035a1 5FR 1910-25-3479 | 1.000
C126 092 CAP,HON, 100V, 470FF CU1GA4T1N £t 1510-14-5471 | 2,000
£128 €130 CAP HON, 50V, 18FF £3120180J265CA UNCAR [ 1310-11-818B0 | 2,000
£132 CAF,HON, 50V, 120FF RAGO-121.A MURGA | 1510-11-8121 1,000
€138 C13% CAP,COHP 500V, 82PF | QC-,62PF a-C | 1510-40-0628 | 2,000
C140 CﬁF‘,ELEC, 148, 470UF ECEBICW471S PNSNC | 1510-25-8471 1.000
CrOY DIOME, SIGNAL HSCH1001 H-F ABO7-01-6243 1.060
STATIC SENSITIVE #2
CRO2 CROT CRL1 CR12 CR13 | DIODE, VARACTOR ING747 HF 4803-02-0018 | 15,000
Ck14 CR1S CR16 CR24 CR2S - | STATIC SEMSITIVE #2
CR24 CR27 CR28 CRI9 R3O0
CROS CR17 I1ODE ,VARACTOR KB405E APX | 4803-02-0011 | 2,000
STATIC SENSITIVE 12
CrO6 CRIB CR19 CR20 CR21 | DIOLE,SIGHAL IN7L4 G-E 4B07-01-0914 | 7.000
CR22 (R STATIC SENSITIVE #2
CRO7 CROB. CROY CR1D DIOLE, SIGNAL 1N4444 UNIT | 4807-01-4444 | 4,000
STATIC SENSITIVE #2
201 J02 103 J04 J05 CONR, RF, 5TR, JACK 700209 CBLWY | 2110-08-0006 | 5.000
Lot CHOKE  HOLDED, . 33 UH 1025-08 IEL | 1810-10-0338 | 1.000
L62 LO3 CHOKE (MOLIET, 0 56UH 1045-14 [EL 1810-10-0348 | 2,000
LO4 LOG LiA CHOKE ,MOLDED, 39 UH 1025-58 DEL 1810-10-03%90 | 3,000
Los L33 COIL,AIR,226A,57 1815-00-0123 W-1 1815-00-0123 | 2,000
LO7 L0B L2686 L28 L30 CHOKE , KOLDEL:, 100 UH 1025-68 DEL 1810-10-0101 | 5.00C
LoY L1s 117 CHOKE,,MOLDEL, 0,12 UH | 1028-94 DEL 1810-10-0128 { 3.000
L10 COIL, VAR, 2-1/2 1210-32-0029 ¥-1 1210-32-0029 | 1,000
FROM:1813-00-0044
LI 112 L3 COIL,VAR,1.01/1,18UH | Y33E3-N3 MURA | 1811-00-000& | 3.000
L15 CHOKE,HOLDED, 0.1 UH 1025-94 DEL 1810-10-0108 | 1.000
L18 L19 120 CHOKE VK20010/38 FRXC | 1810-09-0001 | 3.000
L25 CHOKE ,MOLIED,5.6 UH DEL 1810-10-0569 | 1,000
COMTEST LOCAL 0SC BD,AL1,3100 1110-70-0055 A
PARTS LIST PAGE! 2 REV




REFERENCE DESIGNATORS SART DESCRIPTION ORIG-HFGR-PART-NO | WFOR | Part No. | OFY
Q05 - See Page 6
7 COIL, AIR, 2264, 3T 1815-00-0122 W1 | 1815-00-0122 | 2,000
L29 131 CHOKE, MOLDEL, . 180K | 10/180 GNNDA | 1810-10-0188 | 2,000
MO1 HOZ HO3 MINER, IBL. BAL, SRL-1-DBL HIN-C | 3010-54-0004 | 3.000
404 NIXER, DEL . BAL, TFH-2-TEL KIN-C | 3010-54-0005 | 1,000
001 002 TRANSISTOR A400 AFY | 4902-00-4000 | 2,000
STATIC SENSITIVE #2
Q04 008 009 010 012 TRANSISTOR PNA121-18 NAT | 4901-04-1210 | 5,000
STATIC SENSITIVE #2
006 407 TRANS 0AQ35-630 N353 FCI | 4901-03-5630 | 2,000
STATIC SENSITIVE #2
RO1 RES,C,1/a0,5%,110 | CFL/4-110K ASE | 4700-15-1103 | 1,000
RO? RS R30 R33 RSS RS7 | RES,Co1/4W,5%,1K CF1/4-1K ASE | 4700-15-1001 | 4,000
RO3 K128 RES,Cy1/4H,52,47 CF1/4-47 ASE | 4700-15-4709 | 2,000
RO4 RES,Cy 1/4W, 52,300 CF1/4-300 ASE | 4700-15-3000 | 1.000
KOS RL1S RES,Cy1/40,52,51 CF1/451 ASE | 4700-15-5109 | 2,000
RO RES, C, L/AW,5%,75 CR1/4-75 ASE | 4700-15-7509 | 1,000
RO7 Ri8 R2§ RES,Cy1/80,5%,1.2 CF1/4-1.2 ASE | 4700-15-1201 | 3,000
KO8 113 R129 RES,Cy1/ 48,52, 100 CF1/4-100 ASE | 4700-15-1000 | 3,000
RO? RES)Cy 1/4H, 57,12 CF1/4-12 ASE | 4700-15-1209 | 1,000
R10 RES,C1/2,5%,820 CF1/2-820 ASE | 4700-25-8200 | 1,000
RLl RAB 32 RES,C, L/AW, 50,6, 8K | CF1/4-6,8K ASE | 4700-15-6801 | 3.000
R12 RES,C,1/4M, 5%, 750 CF1/4-750 ASE | 4700-15-7500 | 1,000
R13 R3S RS9 Red RES,C, 1/4H, 57,390 CF1/4-390 ASE | 4700-15-3900 | 4,000
R14 K92 KES,Cy1/4H,50,8.2K | CF1/4-8.,2K ASE | 4700-15-8201 | 2,000
15 R20 RES,C, 1/8M,5%,270 CF1/8-270 ASE | 4700-05-2700 | 2,000
f1s K21 32 K34 RA2 RAZ | RES,C,1/4,57,68 CF1/4-48 ASE | 4700-15-6809 | 9,000
R17 RES,Cy 1/ 4W, 52, 47K CF1/4-47K ASE | A700-15-4702 | 1,000
719 RES,Cy 1/84, 5%, 18 CF1/8-18 ASE | 4700-05-1809 | 1,000
K22 RA6 RS1 294 RES,C1/ 48,757,620 CF1/4-820 ASE | 4700-15-8200 | 4,000
ro2 RES,C, 1/4W,5%, 24K | CF1/4-2,4K ASE | 4700-15-2401 | 1,000
RoA RS RES,C,1/44,52,510 CF1/4-510 ASE | 4700-15-5100 | 2,000
(27 RES,C, 1/4H,5%, 33K CF 1/4-33K MSE | 4700-15-3302 | 1,000
R2S 9 853 RES, L, 1/4W,51,5.6K | CF1/4-5.4K ASE | 4700-15-5801 | 3,000
R122 ~ See Page 6
COMTEST LOCAL 0SC B, A%,3100 1110-70-0055 A
PARTS LIST FAGE! 3 REV




REFERENCE LESTGNATORS FART LESCRIFTION ORIG-MFGR-PART-HO MFGE | Part No. ary
R110 -~ See Page 6
R29 R31 RES,C,1/44, 52,1, 1K CF1/74-1.1K ASE 4700-13-1101 | 2,000
Ba4 RES,C,1/4W,5%,82 CFi/4-82 ASE 4700-13-8209 1,000
RS0 RS4 HOH RES,C,1/446, 52,330 CF1/4-330 ASE A700-15-3300 | 3,000
T RESCq1/4W, 3%, 27K CFL/4-200K ASE 4700-15-2701 14000
Rl RES,Cy1/ 4N, 57,220 CF1/74-220 #SE 4700-15-2200 |  1.000
R&Z RB7 RES,Cy1/4H,5%, 3K CF1/4-3K ASE 4700-15-3001 | 2,000
R71 RES HF /8y 1%,84.5 RNSSL-54.5 MILSP | 4701-03-8457 1,000
R74 RES,CyL/ 48,32, 29K CFLi/4-24K ASE 4700-15-2402 1.000
kg2 RES,C, /AW, 5%, 6, 2K CF1/4-6.2K ASE v 4700-15-6201 1,000
R8Z RES,C,1/4¥,57%, 15K CF1/4-15K ASE 4700~-15-1502 1,000
£88 RES,Cy1/4W,3%, 14 CFi/4-1M ASE 4700-15-1004 1,000
RB? RES Ly 1/ 44,52, 33K CF1/4-3.3K ASE 4700-15-3301 1,000
R?S RESSCy 174U, 9%, 3. 6K CF1/4-3.6K - ASE 4700-15-3601 1,000
78 RESyMF,1/8M,17,453K RNSSH-453K KILSP | 4701-03-4533 1,000
Re7 RES,MF,1/04, 11,243 RNSSL-243K HILSP | 4701-03-2433 14000
R%9 RES HFy1/8W, 1%, 158K RNGSD-158K MILSP | 4701-03-1583 1,000
100 RES,HF, 1/848,1%,475K RNG5D-475K MiLSP 4701-03-4753 1.000
R101 R45 RES,Ce1/4¥, 5%, 22K CF1/4-2.2K ASE 47200-15-2201 | 2900
R102 Ri0B R36 R37 RIB RIY | RES,C,L1/4H,3%, 10K CF1/4-10K ASE 700-15-1002 1 13,000
g?g RM R&3 R&7 RE RAY
R103 RL0Y RILL RES,C,1/44,57,16K CF1/4-16K ASE A700-15-1502 | 3.000
3104 R105 R106 R107 R1146 | RES,MF,1/84,1%,100K RNISI-100K HILSF | 4701-03-1003 | 9.000
R117 R73 R91 k98
B112 R%0 RES,C,1/4W,5%,470 CF1/4-470 ASE 4700-15-4700 | 2,000
k114 RES,Cs1/4M,3%,3.9 [F1/4-3.9 ASE 4700-15-3908 1,000
k118 R72 R93 RESyCy1/44, 57, 22X CF1/422K ASE 4700-15-2202 | 3,000
RI19 RES,MF ,1/84,1%,237K RNSSI-237K HILSP | 4701-03-2373 1,000
R120 RES,Cy1/4H,5%,10 CF1/4-10 ASE 4700-15-1009 14000
R121 RESyHF,1/8W,17,182K RNGOI-182K MILSP | 4701-03-1823 1.000
R123 RES,Cy1/4M,5%, 100K CF1/4-100K ASE 4700-15-1003 1,000
R124 POT,100 3386H-1-101 BOY 4410-02-0101 1,000
RT01 THRHSTR, 500 CAZSJL Fil 3310-00-0005 14000
701 XFHR; BIFILAR 1501-0001 851 1210-43-0011 14000
COMTEST LOCAL 0SC B@,AL,3100 - 1110-70-0055 A
PARTS LIST PAGE! 4 REV




REFERENCE DESIGNATORS PART DESCRIPTION RIG-HFGR~PART-NO KFGR Part No. ary

TPO1 TESTPDINTS- 25208-1 USEET | 2112-1%-0003 1000

UL uo3 AM/F® DIG PLL SYNTH [I5R904 N&T 8000-89-0500 | 2,000
STATIC SENSITIVE

U2 Uo8 Uo% U4 ULS DUAL OF ANP TLOB2CP T1-1 7000-00-8200 | 5,000
STATIC SENSITIVE #2

uo? HI-SPEED PRESCALER CA3179 KCA 8001-20-7100 | 1,000
STATIC SENSITIVE

410 HONO/ASTABLE HLTVRTR | CD4047EC NAT 8000-40-4710 1,000
STATIC SENSITIVE

Uit 12 IC,1L004-001 LMIIN NAT 7000-03-3900 | 2,000
STATIC SENSITIVE #2

Ui 0P ANP LF351N NAT 7000-00-8100 14000
STATIC SERSITIVE #2

Ul6 - See Page 6

R132, R135 -~ See Page 6

R131, R133, R134, R136 ~ See Page 6

COMTEST LOCAL 0SC BO,AL, 3100 1110-70-0035 A
PARTS LIST ' REV

PAGE: S




REFERENCE DESTCNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR PART NUMBER qQTY
Q05 JFET, N CHAN 2N4416 NAT 4901-04~4160 1.000
RL22 RES, 1/4W, 5%, 120 CF1/4-120 ASE 4700~-15-1200 1.000
R110 RES, €, 1/4W, 5%, 9.1K |CF1/4-9.1K ASE 4700-15~9101 1.000
uié WIDE BAND AMP MWA320 MOT 7000-03-2000 1.000
R132, R135 RES, C, 1/8W, 1%, 221 |RN55D-221 MILSP 4711-03-2210 2.000
R131, RL33, RI134, R136 RES, C, 1/8W, 1Z, RN55D-61.6 MILSP 4711-03-6169 4.000
61.6

COMTEST LOCAL OSC BD, Al, 3100 1110-70~-0055 A

B PAGE 6 : REV

PARTS LIST




REFERENCE DESIGNATORS PART DESCRIPTION ORIG-NFGR-FART-ND HFGR PART NO. ary
£O1 C100 €113 €115 €122 CAP ,HON, 50V, 22UF 8131-050-151-2244 ETF 1510-14-6224 | 17,006
SRR R '
€02 | CAP,HON, 50V, 1UF 3420-050-E105H AER 1510-11-310% | 1.000
£03 Co4 C0§ CO09 €118 Ci26 | CAP,HON, S0V, O1UF CW1EC103K C-L 1310-14-4103 | 23.000
bt di ey
833 E‘;g £46 53 C38 €34
£o5 €1 CAFyMICA, 500U, 1500FF | DM19-152J ARC 1310-30-0132 | 2.000
Co4 CAF HON, 50V, 82PF RAS0-820JA MURGA {1510-11-8820 | 1,000
£o7 €15 C98 CAPyHON, 100V, 470FF CHISA471H ' L-L 1510-14-5471 | 3,000
Cil CAF,HICA,500V,82PF CHOSEDB20.J03 SPR 1510-30-0820 | 1.000
f12 CAP,HON, S0V, 39FF RAG0-390A KURGA | 1510~11-83%90 | 1.00D
Cig C28 €32 CAF ,HON, 50V, L20FF RAG0-121.J4 MURGA | 1510-11-8121  3.000
£o21 C110 CAP (HON, 50V, 390PF RASD-391JA HURGA | 1510-11-8391 | 2.000
€26 A1 CAF,HON, 30V, 270PF RAS0-271JA BURGA | 1310-11-8271 1 2,000
£ i2 CAPyCOMP y 300V, 2. 4FF 8C-2,4PF a-C 1310-40-024% | 2,000
£33 CAF  HON,50V,8,2PF £312CB291265CA UNCAR 113510-11-8829 | 1,000
£I5 CAPyMON, S0V, 27FF RASO-270Jh HURGA | 1510-11-8270  1.000
€48 C52 CAPHON, 50V, 360PF RAG0-061JA MURGA | 1510-11-B361 | 2.000
Coay 112 CAP MON, 50V, 100PF RAS0-101JA KURGA | 1510-11-8101 1 2,000
€60, c129 APy HOM, 50V, 0047UF LN30CA72K CRL 1510-11-8472 1 2.000
£90 CAP  HON, S0V, 15PF 1005-0151 551 1510-11-8130 | 1.000
C101 C108 C13 ’2131 €16 Ci7 |CAP,TANT, 35V, 1UF 1961105X9035HA1 SFR 1510-35-3109 | 21.009
TEEEE
£81 €8s cad
£102 C30 CAP, 0N, 30V, 150PF RASO-151JA HURGA | 1510-11-8131 | 2,000
(0103 CAF TANT, 35, 4. 7UF 176B475X9035.J01 SPK 1510-25-3479 | 1,000
C104 0139 - CAP,HON, 50V, 18PF £312C180J263CA UNCAR [ 1510-11-8180 | 2,000
L1035 CAF (HON, 30V, ., 0082UF CN30CE22K CRL 1510-11-8822 | 1.000
£104 CAP,HON, 50V, . 001UF RPEL22C06102.J308 HURGA | 1510-11-8102 | 1.000
(€107 €133 Ci4 CAP, DISC, »O5UF UK253-503 et 1510-14-1503 | 3.000
£199 CAP,HON, 50V, . D06BUF CHI0C482K CRL 1510-11-8682  1.000
£111 0143 CAP, HON, 30V, . 0027UF RAT0-272JK HURGA | 1510-11-8272 | 2.000
Li14 CAP,HICA,500V,510PF IH-15-311J ARC 1510~50-0511 | 1,000
COMTEST IF AMP ED,A2,3100 1110-70-0032 A
PARTS LIST PAGE! 1 REV




8Ty

REFERENCE DESTGNATORS PART DESCRIPTION 4| ORIG-HFGR-FART-ND PART NO.

Cilé C140 CAP,ELEC, 16V, 100UF 20YH100 MOUS | 1510-27-4101 | 2,000

C117 CAP,IISC, 1KY, 001UF | SGADID SPR | 1510-10-1102 | 1,000

C119 C123 C23 C51 C54 €95 |CAP,TANT,35V,2,2 UF | 1940205%9035.A1 SPR | 1510-25-3229 | 4,000

£120 CAP,LER, N750,100PF CHN7S0-1015 RHC [ 1510-11-7101 | 1.000

£121 CAP,ELEC, 16V, 470UF ECERICV471S PNSNC | 1510-25-8471 | 1,000

C124 CAP KON, 504, 180FF RAS0-181JA KURGA | 1510-11-8181 | 1.000

C125 C39 43 C46 C48 C49 | CAP,IISC, 01UF UK25-103 C-L | 1510-14-1103 | 17,000

€70 €72 C75 C74 C77 C79

) C82 [83 CB4 C97 C89

C128 C134 C135 C138 Ci4  |CAP,TANT,20V,10UF 19611106X9020.A 1 SPR | 1510-25-2100 | 7,000

€62 CBé

C141 29 CAF  NON, 50V, LOPF RAS0-100DA MURGA [ 1510-11-8100 | 2,000

CROI CRO? CRO3 CROA CROS | IODE,SIGNAL 1N914 G-E | 4807-01-0914 | 18,000

CR06 CRO7 CROB CRO9 CR1G | STATIC SENSITIVE #2

CR11 CR12 CRi3 CRi4 CRiS

CR19 CR20 CR21

CRIS CR1§ CR17 IIODE, SIGNAL H5CH1001 H-P | 4807-01-4243 | 3.000
STATIC SENSITIVE #2

Jo1 CONN, RF y5TR, JACK 700209 CELWV | 2110-08-0006 | 1,000

LOL 102 COIL,VAR,74/109 UH Y3353-N2 MURA | 1B11-00-0005 | 2,000

L0 LO4 COIL, VAR, 1,01/1, 1800 | Y3353-N3 MURA | 1811-00-0004 | 2,000

LOS CHOKE , MOLDET, 82 UK 1537-72 DEL | 1810-10-0820 | 1,000

L0& LOT7 LOB COIL,VAR,300-360UH | 04239 BELL | 1811-00-0015 | 3.000 |

LO9 L10 L11 L12 L13 L14 CHOKE s MOLDED, 5, 6MILH 1641-5465 DEL 1810-10-0564 9,000

L15 Lis L17 RF SHIELDED

118 CHOKE ,MOLDED, 100 UH | 1025-48 IEL | 1B10-10-0101 | 1,000

L19 120 121 120 CHOKE VK20010/38 FRXC | 1810-09-0001 | 4,000

L3 CHOKE ,MOLDED, 120 UH | 1025-74 DEL | 1B10-10-01B1 | 1.400

L24 CHOKE , HOLIED, 4, 7UH 107471 GUNDA | 1810-10-0479 | 1,000

R01 002 TRANS 0A035-430 23543 FCO | 4901-03-5630 | 2,000
STATIC SENSITIVE 42

003 G04 DO 007 008 Q09 | TRANSISTOR PN2222 NAT | 4901-02-2220 | 9,000

G10 Q12 0i3 STATIC SENSITIVE #2

005 TRANSISTOR FN4121-18 NAT | 4901-04-1210 | 1,000
STATIC SENSITIVE #2

Bt YSTOR, [UALGATE IND1 7-1 | 4903-00-2010 | 1,000
STATIC SENSITIVE

COMTEST IF AMP ED,A2,3100 1110-70-0052 A
PARTS LIST PAGE! 2 REV




REFERENCE IESTGNATORS FART IESCRIPTION  <| ORIG-MFGR-FART-NO | MFGR | PART NO. | OTY
a4 TRANSTSTOR 205949 NAT | 4901-05-9490 | 1,000
STATIC SENSITIVE 42
ROL RIZ3 RESC,y L/4W,5%,27K CFL/4-27K ASE | 4700-15-2702 | 2,000
k02 RES,Cy1/ 4,57, 62K CF1/4-42K ASE | 4700-15-6202 | 1,000
ROT R1co R1BE FOT, 10K 33864-1-103 BOU | 4610-02-0103 | 3,000
ROA R141 R144 R174 RES,Cy L/4W, 5%, 75K CF1/A-75K ASE | 4700-15-7502 | 4,000
K05 RO4 RO9 RI3B RIS1 RISI |RES,C,1/4M,5%, 10K CFL/4-10K ASE | 4700-15-1002 | 20,000
i
RS0 R42 R4S RED
#07 RES,C,L/4,50,2.7K | CFL/4-2,% ASE | 4700-15-2701 | 1,000
k0B R143 R70 RES#C L/4W 57,3908 | CF1/4-390K ASE | 4700-15-3903 | 3,000
R10 K24 R28 RES,C, /850,47 | CFi/a-4,7K ASE | 4700-15-4701 | 3,000
RIL R149 RLSS R7S RES,C, 1/4M, 57, 2K CFL/4-2K ASE  [4700-15-2001 | 4,000
iz RES,C o1/ 40, 57,1.2 CF1/-1,24 ASE | 4700-15-1204 | 1,000
13 RESICr1/4M,5%,360K | CF1/4-360K ASE | 4700-15-3603 | 1,000
14 RES,Co1/4M,5%,2008 | CF1/4-200 ASE | 4700-15-2003 | 1,000
RIS K74 RES,C,1/40,5%,9,0K | CF1/4-9,1K ASE | 4700-15-9101 | 2,000
g RES,C,y L/AW, 52, 18K CF1/4-18K ASE [4700-15-1802 | 1,000
RZL R27 RES,CoL/Mr 505,86 | CFL/4-5.6K ASE | 4700-15-5601 | 2.000
K22 Rt RES,CyL/AWSE, LK | CFL/A-1.2K ASE | A700-15-1201 | 2,000
53 RS RES, 1/4H 57,39 CF-174-39 ASE | 4700-15-3909 | 2,000
Kz RES, s 1/4M,5%,560 CF1/4-560 BSE | 4700-15-5600 | 1,000
R34 R57 ROT, 500 3366H-1-501 BOU | 4610-02-0501 | 2,000
RIS RS1 RES\C, 1/, 55,2 2K | CF1/4-2,2K ASE | 4700-15-2201 | 2,000
37 RESCy1/ 24, 5%, 51 CFL/451 ASE | 4700-15-5109 | 1.000
RIB %52 RESC, 1744, 57,510 CF1/4-510 ASE | 4700-15-5100 | 2,000
RAG RES,C, 1/4H,52,33 CF1/4-33 ASE  |4700-15-3309 | 1,000
7AT RES/MF,1/84, 17,487 | RNSSD-487 NILSP | 4701-03-4870 | 1,000
RAS RS,y 1/4W, 52, 39K CF1/4-39K ASE | 4700-15-3902 | 1,000
749 RES,MF,1/84, 12,681 | RNSSD-661 MILSF |4701-03-6810 | 1,000
751 RSS RGO RS RES,C,1/48,50,2200 | CF1/4220K ASE  |4700-15-2203 | 4,000
RS K59 RES,CL/4W, 57,350 CF1/4-390 ASE | 4700-15-3900 | 2,000
k6 RES/MF,1/8,1%,1.37K | RNS50-1,37K NILSP |4701-03-1371 | 1,000
COMTEST IF AMP BD,A2,3100 1110-70-0052 A
PARTS LIST G 3 REV




REFERENCE DESIGNATORS PART DESCRIPTION ORIG-HFGR-PART-HO HFGR PART NO. aTy
R&7 RES,HF , 1/8W,1%,8.46K | RM33D-8. 46K MILSP | 4701-03-8661 1,000
R71 RES,C,1/40,5%, 180K CF1/4-180K ASE 4700-15-1803 | 1.000
72 POT, 100K 3386uW-1-104 EOU 4610-02-0104 1.000
i74 POT, 5K 33864-1-502 BOU 4610-02-0302 | 1,000
R81 RES,MF, /84, 1%, 1,33 | RMS3D-1,33K MILSF | 4701-03-1331 1,000
k90 RESyMF,1/8W,17%,10.7K | RNSSD-10.7K MILSK | 4701-03-1072 | 1.000
E10C R108 R110 Bi1l RI15  IRES,HF,1/8W,1%,1K RNBSL-1K MILSP | 4701-03-1001 | 20,000
027 177 i sl o
R94 K93 R97 RY?
H;glRFél()‘? R117 R122 R128  [RES,HF,1/8W,1Z,19.1K | RN3SB-19,1K MILSP |4701-03-1%912 | 8.000
gggEF:géiQ R118 R129 RBS RES,HF, 178K, 1Z,4.73K | RNGSI-4.73K HILSF [ 4701-03-4751 | 7.000
k103 R107 Ri14 R78 RO RES,MF,1/8W,1%,16,2K | RNSED-16,2K HILSP | 4701-03-1622 | 35.000
%9)4 K105 R113 R130 R8BS RES,MF,1/8W:1%,1,50K | RNSSI-1,50K HILSF | 4701-03-1501 | 4.000
R104 R123 RBO #93 RES,HF,1/8W,1%,3.32K | RNSSDI-3,32K HILSP [4701-03-3321 | 4.000
1119 RES,MF,1/9,17%,1,54K | RNSSD-1,54K MILSP | 4701-03-1541 1,000
£120 RES,NF,1/84,1%,17.4K | RNSSI-17.4K HILSF |4701-03-1742 | 1.000
K131 RES,HF,1/8W, 1737, 5K RNS5D-7,5K KILSF | 4701-03-7501 1,000
k132 RES,HF,1/8W, 1%, 15K RNSSD-13K MILSP | 4701-03-1502 | 1.000
k134 R147 RIL RES,Cy1/48,3%,12K CF1/4-12K ASE 4700-15-1202 1 3,000
R13% R187 RAZ R4S RES,Cy 1/4UW,3%,5. 1K CF1/4-G. 1K ASE 4700-13-310L | 4.000
R134 RES,Cy1/48,5%,3,3 CF1/74-3,34 | ASE 4700-15-3304 | 1.000
k137 R139 Ri40 RES,Cy1/4W, 3%, 33K CF1/4-33K ASE 4700-15-3302 | 3,000
;{H%zﬁ R148 R29 R30 R3? R4L |RES,C,1/4W,5%,20K CF1/4-20K ASE 4700-15-2002 | 7,000
R145 R145 R147 R182 RES, Cy1/4N,5%,2,2 CF1/4-2.2 ASE 4700-15-2204 | 4,000
R150 R1S4 /32 RES,Cy1/44,5%,200 CF1/74-200 ASE 4700-13-2000 | 3.000
5%32 K16 R17 R1B4 R189 RES,C,y1/48,3%,22 CFi/4-22 ASE 4700-15-2209 | 6.000
R159 POT, 30K 33864W-1-502 B0U 4410-02-0303 |  1.000
K160 RES,Cy 1/4W, 5%, 51K CF1/4-51K ASE 4700-13-5102 | 1.000
R151 RES,HF,1/8K,1%,698K RNSSD-698K HILSF  {4701-03-6983 | 1.000
B162 R163 REG,MF,1/8W,1%,3,48K | RNS3D-3,48K KILSP | 4701~03-3481 2.000
COMTEST IF ANP BI,A2,3100 1110-70-0032 A
PARTS LIST PAGE! 4 REV




REFERENCE DESIGNATORS PART MESCRIPTION ORIG-MFGR-PART-NO HFGR PART NO. ary
R164 K197 R0 RO4 RES,C,1/48,5%,270 CF1/4-270 ASE 4700-15-2700 | 4,000
R145 R185 R198 R200 R203 RESyC,1/48,51,1K CF1/4-1K ASE 4700-15-1001 7,000
R3¢ Ral R63 Rb4
k168 R175 K186 RES,Co1/48,5%,100 CF1/4-100 ASE 4700-15-1000 3.000
K169 RES,C, 1/44,5%,8, 2K CF1/4-8.2K | ASE 4700-15-8201 1,000
R170 R180 RES,Cy1/4W,5%, 100K CF1/4-100K ASE A700-15-1003 2,000
RL71 R172 K173 RES MF,1/8W,1%,4.12K RNG3D-4, 12K HILGP 1 4701-03-4121 3,000
R174 RESyCy1/4Wy 3%y 3.6K CF1/74-3.6K ASE 4700-15-3601 1,000
k178 RES,C,1/4W,5%,750 CF1/4-730 ASE A700-15-73500 1,000
R179 RESyCol/ad, 5%y 1,5H CF1/4-1,54 ASE 4700-15-1304 1.000
R181 RES,C, 1/748,5%, 13K RCF-13K-0B CII 4700-15-1302 1.000
k191 — See Page 7
R192 — See Page 7
R196 RES,C, 1744, 5%, 18 CF1/4-1H . ASE 4700-15-1004 1,000
R201 R202 RA7 RES,C,1/4W,51,10 CF1/4-10 ASE H700-15-1009 3,000
R204 K58 R73 Res,Cy1/4W,5%,150 CF1/4-150 ASE 4700-15-1500 3,000
RT101 ‘ THRHSTR, 1K CA3LdL FWL 5310-00-0006 1,000
TPO1 TPOZ TPOT TFO4 TFOS TESTPOINTS- 252081 USECD  |2112-19-0005 5000
TPOS
U014 KAL MOD/DEHOD LH1495N NAT 7000-07-9400 1,000
STATIC SENSITIVE #2
002 U03 U235 U286 SPDT ANALOG SWITCH TL&O7CP T-1 7000-06-0700 4,000
STATIC SEMSITIVE
U04 05 UQs U07 TRANSISTOR ARRAY LHZ0T4N HAT 7000-30-3400 4,600
STATIC SENSITIVE #2
108 U10 U12 UL3 UL5 U24 DUAL OF AMF TLOB2ZCP T-1 7000-00-8200 8,000
‘ STATIC SEMSITIVE #2
107 TIHERSTATIC SENSITIVE | ICM75S5IPA INT 7060~-75-5510 1.000
Uit | IUAL J-X FLIP-FLOF NK74C76 NAT 8000-74-7511 1,000
STATIC SENSITIVE ’
Uld BUAD BILAT SWITCH CD40146AE RCA 8000-40-1410 1,000
STATIC SENSITIVE
Uié IF ANF MC1350F HOT 7000-13-3000 1.000
STATIC SENSITIVE #2 '
17 NETECTOR/BUFFER HC13Z0ALP HOT 7000-13-3000 1,000
STATIC SENSITIVE ,
18 Y22 U232 GUAD. 2-IN NAND HM74CO0N NAT 8000-74-0011 3,000
STAT.SENS.
COMTEST IF AMP BINA2,3100 1110-70-0052 A
PARTS LIST PAGE! 5 REV




REFERENCE DESIGNATORS FART DESCRIPTION ORIG-MFGR-PART-NO - | MFGR PART NO, ary
u1e IC,FH IF SYSTEM CA3LE8%E RCA 7000-31-8900 1,000
STATIC SENSITIVE
U20 UECADE COUNTED/DIY MC14017B ¥OT B001-40-1710 | 1.000
STATIC SENSITIVE
21 PHASE LKIt, LOOP CIA0A4AE RCA B000-40-44610 1,009
STATIC SENSITIVE
COMTEST IF AMP BD,A2,3100 1110-70-0052 A
PARTS LIST PAGE! & REV




REFERENCE DESLGNATORS PART DESCREPTLON ORLG MFGR PART NO MIGH PART NUMBER 0Ty
R19L RES, C, 1/8W, 1%, 806 ] RN55D-806 MILSP 4701~03-8060 1.000
R192 RES, ¢, 1/8W, 1%, 243 | RN55D-243 MILSP 4701-03-2430 1.000
COMTEST - IF AMP BD, A2, 3100 1110-70-0052 A
PARTS LIST PAGE 7 REV




REFERENCE DERIGRATORS PART DESCRIFTION ORIG-MFGR-PART-NO HFGR Part No. ary

CO1 £02 003 COA LS €06 | CAP,HOM, 500, ,01UF CWISC103K C-L | 1510-14-4103 | 34,000

€105 C112 113 Cii5 C119

£12 L190°C30 Co1 £33 (74

(28 (29 030 cdi ¢ c3h

(35 C36 €37 CA0 CAL C5

C34 €56 €85 C71 L7

£07 £42 L&t CAPyELEC, 16V, 100UF ECERICV1OLS PHSNC | 1510-25-8102 | 3,000

CO8 C109 C15 C24 £38 C47 CAF,ELEC, 16V, 470UF ECEBICVA71S PNSNC | 1510-25-8471 7,000

£50

£09 C10 C11 C17 C14 Clé CAP (HON,; 100V, 470FF CRIGA471H £-t 1510-14-3471 | 31.000

€17 Ci8 €19 €22 €25 €27 '

£33 U39 CA3 Ca4 €45 C4B

C52 C69 L70 C72 €73 C74

£75 €78 CBY B9 C91 C92

£9%

C46 049 C53 £76 CBO CB2 CAP,HONy 30V, 6, 8BPF C312Ca894265CA UNCAR | 1510-11-B489 | 12,000

£38 C90 C93 C94 €97 (98

[} CAP y HON, 50V, L 00ATUF CN30CA72K CRL 1510-11-8472 1,900

£48 CAP ,COMP, 500V, 4, 7PF HC-4.7PF 8-C 1510-40-1479 1,000

£77 CAF, TANT, 35V, 1UF 194D10545035HA1 5FR 1910-25-3109 1,000

{79 £93 CAF,HICA, 500V, 50PF IM15-3004 ARC 1310-50-0300 2,000

cal CAP,POLY, 160V, 47UF 1717:47/K7 160/ WSTLK | 1310-43-B474 1,000

£a3 CAP; DISC, 1KV, . 001UF 36ABLO SPR 1510-10-1102 14000

£84 CAP,IISC, 1KV, . 002UF SBALI20 3PR 1510-10-1202 1,000

£?4 CAP,HICA, 500V, 15 PF [IM15-1504 ARC 1310-50-0150 1,000

£100 %101 C102 C102 €104 CAP HOR, 50V, 100FF RAGO-101JA HURGA | 1510-11-8101 7,000

£118 €57

C10o C5B C47 CBh CAP, TANT, 20V, 10UF 19611106X9020041 SPH 1510-25-2100 4,000

£107 C11t CAP,DISC, . OSUF UK25-503 » C-L 1510-14-1303 2,000

£110 CAP,LOMP, 500V, 8. 2PF 3.2PF 5% a-C 1510-40-0829 1,000

C114 CAP,DISC, . OLUF UK23-103 £-L 1510-14-1103 1,000

C1ia C40 CaZ £44 CAP, HON, S0V, 22UF 8131-050-151-224¥ ETP 1510-14-5224 4,000

iz’ CAPyMICA, 300V, GOIUF | DH15-102J ARC 1310-50-0102 1,000

ERO1 CROZ2 DIODE, TUNING ( UHF /4HF 2L802 H51 4803-02-0023 2:000
STATIC SENSITIVE %2

CROZ CROZ CRDS CROB CRiL II0DE,PIN HPN3401 HOT 4805-02-0006 7,000

CR16 CR18 STATIC SENSITIVE 42

CRO4 CRO7 CR20 CR2! CR22  |DIDDE,SIGNAL IN914 G-E 4807-01-0914 7,900

CR23 CR2Y CR2O CR3D STATIC SEMSITIVE #2

CROY CRI2 CRI3 CR1A CKIS UT0IE, SIGNAL HSCH1001 H-P ABO7-01-6253 4.000

CRL9 STATIC SENSITIVE #2

COMTEST RF SYNTH BD,A3,3100 1110-70-0064 i
PARTS LIST PAGE! 1 REV




REFEREWNCE DESIGNATORS FART DESCRIFTION ORIG-HF GR-FART-HD KFGR Part No, aTy

.7, Factory Selected| CHOKE 1.000

CrR1O CRL7 Value UICDE, VARACTOR 1M3747 HP 4803-02-0018 |  2.000
STATIC SENSITIVE #2

Cr24, . CR25 CR26 CR27 |LIODE, QUAD SET 5082-2805 H-F 4899-02-0002 |  4.000
STATIC SENSITIVE :

£R31 CR32 [IDLE, ZENER, 8,2V IN3237KR T-1 4901-01-5237 | 2.000
STATIC SENSITIVE

Job Jo2 LCONN,RF,STR, JACK 700209 CELWV | 2110-08-0006 | 2,000

LO1 102 LO3 L04 L0 LDS CHOKE VK20010/38 FRXC | 1810-09-0001 | 10.000

LOG L11 L1 LI7

Lo7 FERRITE CHOKE,S TURN | LAU0&-003 -1 1210-30-0002 | 1,000
FRON: 1813-00-0007 .

L10 L12 L18 120 CHOKE ,MOLDED, 100 UH [ 1025-68 DEL 1810-10~0101 4,000

L13 INDUCTOR,AIR, 2TURN £355-0010 851 1815-00-0067 | 1.000
PER WG

L14 L1S £OIL,2T,M0.22,.12 1D | 1815-00-0038 W-1 1815-00-0038 | 2.000

L19 CHOKE , MOLLED, 3% UH 1025-58 DEL 1810~10~0390 1,000

Bo1 Gba TRANSISTOR FNAGS6-5 NAT 4901-04-3560 | 2,000
STATIC SENSITIVE #2

402 803 TRANSISTOR A40D APX 4902-00-4000 | 2,000
STATIC SENSITIVE 32

f04 BT 606 07 TRANSISTOR FNAZ75 HAT 4902-04-2750 | 4,000
STATIC SENSITIVE 42

809 TRANSISTOR FN2222 NAT 4901-02-2220 1.000
STATIC SEMSITIVE 22

RO1 =04 RES,C,1/4W,5%,82 CF1/4-82 ASE 4700-15-8209 | 2,000

R02 RES,Cy1/44,5%,820 CF1/4-820 ASE 4700-15-8200 1,000

RO R43 RS1 RS7 RES,Cy1/4W, 5%, 145K CF1/4-1.5K ASE A700-15~1501 4,000

RO% RES,1/44 51,39 CF-1/4-39 ASE 4700-153-3909 £4000

04 RIQ RES,Cyt/4U, 57,47 CF1/4-47 ASE 4700-15-4709 | 2,000

07 K174 R18 RES,Cy1/40, 52,100 CFLi/4-100 ASE 4700-15-1000 { 3,000

RO - RES,C, 1/4W,5%,;390 CF1/4-390 ASE 4700-15-3900 | 1.000

RO? RI13 R4 RES,C,1/48,57,39% CF1/4-39K ASE 4700-15-3902 | 3,000

R11 812 R121 R127 R129 R13 |RES,C,1/4¥,5%,4.7K CFi/4-4.7K ASE 4700-13-4701 2,000

R132 RiJs K97

RIS R175 R84 RESyCp1/4W,57,330 CF1/4-330 “ASE 4700-15-3300 | 3.000

K19 R49 RES,Cy1/48,3%,220 CF1/4-220 ASE 4700-15-2200 | 2,000

k20 R34 RES,HF,1/BW,17%,48.7 RNS5I-48.7 MILSP | 4701-03-4879 [ Z.000

R2l Factory Selected |RES,HF,1/84,1%,19.6K | RN35D-19.6K HILSP | 4701-03-1962 | 1,000

Value
COMTEST RF SYNTH BD,A3,3100 1110-70-0046 I
PARTS LIST PAGE! 2 REV




REFERENCE IESLGRATORS PART DESCRIFTION ORIG-HFGR-PART-NO | MFOR | Part No. | OTY,

(22 RESCy 174, 5%,36 4700-13-3609 W1 | 4700-15-3609 | 1,000
R23 K27 R32 R3B RI9 RES  |RES,C,1/4M,5%,22% | CFL/4-2.X ASE | 4700-15-2201 |  £,000
(05 RES,NF/1/BW, 12,27, 4K | RNSSD-27,4K MILSP [ 4701-03-2742 | 1,000
26 K28 KES, T, 1/88,5%,12 CFL/8-12 ASE | 4700-05-1209 | 2,000
25 RES, C, 1/8H, 57,100 CF1/8-100 ASE [ 4700-05-1000 | 1,000

RC101-110
R37 RO RES,CoL/8H,5,2,2K | CF1/8-2.2K RSE [ 4700-05-2201 | 2,000
RAL RSS RES,HF,1/84,1%,84,5 | FNGSI-84,5 MILSP | 4701-03-8459 | 2,000
42 RES,MF, L/84,12,22.1 | RNSS0-22,1 NILSP | 4701-03-2219 | 1,000
R44 RAS RESC,1/44,5%,10 CF1/4-10 ASE | 4700-15-1009 | 2,000
RS0 RESC, 174,57, 15K CF1/4-15K ASE | 4700-15-1302 | 1,000
52 769 R94 RES)Cyl/4M,5%,3.3K | CFL/4-3.3K ASE | 4700-15-3301 | 3.000
RS2 RES,Cy1/4M, 5%, 12K CF1/4-12 ASE | 4700-15-1202 | 1,000
80 RES,C,1/24,57,120 CF1/4-120 ASE | 4700-15-1200 | 1,000
i RES,C,1/4H,5%,820K | CF1/4-820K ASE | 4700-15-8203 | 1,000
R62 RES» 1/ 40,52, 30K CF1/4-30K ASE | 4700-15-3002 | 1,000
R83 RO RESCy174H, 57,51 CF1/451 RSE | 4700-15-3109 | 2,000
R8T RES,MF,1/84,12,20 | RNSSD-20K MILSF | 4701-03-2002 | 1,000
71 RES.MF,1/8H, 1,332k | RMSSD-332K NILSP [ 4701-03-3323 | 1,000
§72 RES,HF,1/BU, 17,76,8K | RNSSD-76.8K MILSF | 4701-03-7682 | 1,000
72 RES,NF,1/BW, 17,432 | RNSSI-A32K MILSP | 4701-03-4323 | 1,000
74 RES,MF,1/8,1%,48,7K | RNSSD-48.7K HILSF | 4701-03-4872 | 1,000
R7S RES,MF ,L/8W, 12,806k | RNSSD-806K MILSP | 4701-03-8063 | 1,000
74 RESsHF,1/B4,1%,34,0K | RNSSD-34,0K HILSP | 4701-03-3402 | 1,000
R78 RES,HF,1/8W, 12,26, 7K | RNS5D-26,7K MILSF | 4701-03-2672 | 1,000
780 RESsHF,1/B4,17,110K | RNGSI-110K HILSF | 4701-03-1103 | 1,000
Ral - RESSNF,1/8H,1%,26,1K | RNSSDI-26,1K HILSP | 4701-03-2612 | 1,000
RLOO RIO! R34 F36 RES)C,L/4W,51,2. 9K | CF1/4-2.7K ASE | 4700-15-2701 | 4,000
RL02 8 RES,Cy1/4W,5%,9.0K | CFL/4-9,1K ASE | 4700-15-9101 | 2,000
RI0T R115 Rés RESIHF,1/88, 12,10k | RSSI-10K HILSF | 4701-03-1002 | 3,000
R104 RES,MF, 1/84,12,45,3K | RNSSD-45.3K NILSP | 4701-03-4532 | 1,000
R105 RESIC)1/4H,5%, 2,40 | CF1/4-2.4M ASE | 4700-15-2404 | 1,000
K106 R9L FOT, 10K 33864-1-103 BOU | 4610-02-0103 | 2,000
COMTEST RF SYNTH ED,A3,3100 1110-70-006 D
PARTS LIST PAGE! 3 REV




REFERERCE TESIGNATORS PART DESCRIFTION  »4 ORIG-HFGR-FART-NO fr 6] Part No. ory
R107 Ri4% R130 Ri76 R92 REG,C, L/ 4M, 5%, 100K CF1/4-100K ASE 4700-15-1003 | 5,000
R10B R123 R1Z4 R70 RBS RES Ly 1748, 37,27 CF1/4-270 ASE 4700-15-2700 | 10,000
RB7 RBB RO R9S R4
R109 K149 K24 R7Y RES,Cy1/4¥, 3%, 1K CF1/4-1K ASE 4700-15-1001 1 4.000
RL10 RES,Cy1/4W,5%,18K CF1/4-18K ASE 4700-13-1802 | 1.000
Ri1t RES,Cy1/4M, 3%, 1. 10 RCF 1X1M-tH LIl 4700-15-1104 1.000
k112 RES,C,U‘}Q,SZ,Q?K CF1/4-27K ASE A700-15-2702 |  1.000
E114 R11é RI117 R11B R119 | RES,HF,1/84,1%,B2.5K | RNSSD-B2.5K MILSP | 4701-03-8B252 | 35.000
R120 RES,Cy1/4W, 5%, 47K CF1/74-47K ASE 4700-15-4702 1 1,000
R122 K125 R134 RIZS RES,Cy1/48, 57,680 CF1/4-680 ASE 4700-15-6840 4.-000.
2326 k130 RI3% R137 K140 | RES,C,1/4W,3%,1.8K CF1/4-1.8K ASE 4700-13-180L | 4.000
124
R128 R139 Rié R98 RES,C,1/44,5%,58 CF1/74-48 ASE A700-15-5809 | 4,000
R133 RES,Cy 1744, 57,42 CF1/4-42 ASE A700-15-6209 1 1,000
R138 K33 RB3 KEG RESCy 1/ 4My 52,560 CF1/4-360 ASE 4700-15-5600 | 4.000
gsl’;l R142 K143 R144 R145 | RES,C, 1/4%,3%,200 LF1/4-200 ASE 4700-13-2000 | 4.000
R146 RES,C,1/4,52,2.2 CF1/4-2.2 ASE 4700-15-2204 | 1.000
R147 R&4 RES,Cy1/44,5%,6. 83K CF1/4-6.8K ASE 4700-15-6801 | 2,000
R148 RES,C,1/48, 5%, 14 CF1/4-1H ASE A700-15-1004 | 1,000
Ri51 REG,C, 1/44,3%,2X CF1/4-2K ASE 4700-15-2001 1,000
R152 K133 R154 R3O R31 RI3 | RES,C,1/4W,5%,10K CF1/4-10K ASE 4700-15-1002 [ 9.000
R4¢é R47 RI8
R153 RES,MF,1/8W,17,3,4BK | RNGSD-3.48K HILSF | 4701-03-3481 1,000
Ri5& RES,NF,1/34,1X, 130K ANSED-130K HILSP | 4701-03-1303 | 1,000
R157 RES HF,1/80y 17%,5,34K | RN35-6,34K HILSF | 4701-03-6341 1,000
1138 RES,NF,1/84W,1%,14.3K [ RM3ED-14.3K HILSP | 4701-03-1432 | 1.000
R159 RES,HF,1/24,1%,30.9K | RNSSD-30.9K RILSF | A701-03-30%92 1 1.000
RléO‘ RES,MF,1/84,1%,63,4K | RNS30-61.4K HILSP | 4761-03-5342 ] 1.000
k161 RES, MF,1/8W, 12,2, 26K | RNSSI-2,26K HILSF | 4701-03-2261 1,000
Ris2 REG,HF,1/8W,1%,1.82X | RM3SD-1.82K MILSP [ 4701-03-1821 1,000
K143 RES,C,1/48, 52,8, 2K CF1/4-8,2K ASE 4700-15-8201 | 1.000
Ris4 FOT,30K 3386W-1-503 BoU 4610-02-05303 |  1.000
R145 RES,HF,1/8W, 17,323 RNSBI-523 #ILSP | 4701-03-5230 1 1.000
COMTEST RF SYNTH BL,A3,310C 1110-70-0066 I
PARTS LIST - PAGES 4 REV




REFEFENCE [EOIGNATORS PART TESCRIFTION ORIG-RFGR-FARTH0 | BFGR [ [ dm"

Ris6 RESyEy1/4Hy 57, 33K CF1/4-33K ASE | 4700-15-3302 | 1,000

R167 RAY RE2 RES,Cy 1/AW,5%,470 CF1/4-470 ASE | 4700-15-4700 | 3,000

R148 RES,Cy1/48, 57,1, 2K CF1/4-1,2K ASE | 4700-15-1201 | 1,000

RI71 RES,HF, 1/, 1%,17,4K | RNSSD-17.4K ILSP | 4701-03-1782 | 1,000

RI72Z R173 RES,C,1/44,5%,510 CF1/4-510 ASE | 4700-15-5100 | 2,000

101 XFMR, BIFILAR 1501-0001 §51 | 1210-43-0011 | 1,000

P01 TRO2 TESTPOINTS- 2520R-1 USECO | 2112-19-0005 | 2,000

uos Ut SPIT ANALOG SWITCY TL&07CP T-1 | 7000-06-0700 | 2,000
STATIC SENSITIVE

007 UL3 015 0P ANP LF2SIN NAT | 7000-00-8100 | 3,000
STATIC SENSITIVE %2

uo8 QUAD NOR, ECL 1001028COR FCD | 8010-01-0200 | 1.000
STATIC SENSITIVE

109 U10 FLIP-FLOP,ECL F11£70 FLD | 8000-11-7000 | 2,000
STATIC SENSITIVE

Uit QUAD 2-TM NOR,HOT HC10102P-HOT MOT | 8001-01-0201 | 1,000
STATIC SENSITIVE

U1z U3 DUAL OF ANP TLOB2CP T-1 | 7000-00-8200 | 2,000
STATIC SENSITIVE #2

Uts AM/FH TIG PLL SYNTH | 158904 NAT | 8000-89-0400 | 1,000
STATIC SENSITIVE

ui7 DUAL FLIP-FLOP,ECL L0231PCAR FCD | 8001-02-3100 | 1,000
STATIC SENSITIVE

U18 QUAD 2-IN NAMD HM7ACOON NAT | 8000-74-0011 | 1,000
STAT. SENS,

uL9 HONO/ASTABLE MLTVBTR | CLA047EC NAT | B00O-40-4710 | 1,000
STATIC SENSITIVE

120 1, 1L004-001 LHII9N NAT | 7000-03-3900 | 1,000

, STATIC SENSITIVE #2

U2l U2 QUAD SPST SWITCH 16308 SCx | 7000-03-0800 | 2,000
STATIC SENSITIVE

w22 HEX INVERTER: HN74COAN NAT | 8000-74-0412 | 1,000
STATIC SENSITIVE

u25 YOLT REG,-12 LH79L128C7 NAT [ 7000-79-1210 | 1,000
STATIC SENSITIVE #2

24 VOLTAGE REG, 12 LH73L 12807 NAT | 7000-78-1220 | 1,000
STATIC SENSITIVE 42

UL, U2, U3, U4, U5 - See Page 6

COMTEST RF SYNTH BD,A3,3100 1110-70-0066 1]
PARTS LIST PAGE: 5 REV




REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR PART NUMBER qQryY

ul, vz, U3, U4, US WIDE BAND AMP MWA320 MOT 7000-03-2000 5.000
COMTEST RF SYNTH BD, A3, 3100 1110-70-0066 D
PARTS LIST PAGE 6 REV




REFERENCE TEGIGNATURS PART DESCRIFTION DRIG-HFGR-PART-HO HFOR  |Part No. ar
AT04 ATTEM, L50W, J0DE CR1111 ACRIN | 3010-32-0015 1 1.000
£01 C02 CO3 COA CO05 C04 CAP,HON, S0V, , O1UF CWiaC103K L 1510-14-4103 | 84,000
£07 £OB C100 C101 €108
£106 £107 Cil C110 C141
C113 Ci14 €116 C120 C121
C122 €123 C124 C125 124

£129 £132 C133 [134 (135
C1318 C140 £142 Ci42 L1
€152 C156 €157 C158 C17
£27 €29 [30 £31 C£I2 (33
£33 C36 C42 C45 CA6 C47

£48 C49 €51 C53 (54 €55
£56 €58 Cé3 €43 Ché C68
Cag €70 C71 C74 (75 (74
£78 €79 €80 C82 (83 C34

C85 CB& C89 C76 L[97 C93

£99

£09 C10 C139 C21 €37 C39 | AP, TANT,20V,10UF 196T1104X9020.481 SPR 1510-25-2100 | B.000
£40 €42

£12 P HON, 509, 100PF RASO-101JA HURGA | 1510-15-8101 1.000
C14 CAP,MON, 30V, 3APF RAS0-3460.JA MURGA | 1510-11-8540 1,000
C15 C14 C23 C28 CAP yHDN, S0V, . 22UF B131-050-151-224M ETP 1510-14-6224 1 4,000
18 Car HICA,500V,82PF CHOSEDR20J03 SPR 1510-30-0820 | 1.000
C19 C24 CAP HICA, 300V, 75PF CHOSED7S0J03 L-I 1510-50-0730 | 2,000
£20 CAP,HICA,500V, 12PF CHOSCD120403 SFR 1510-50-8120 |  1.000
£25 CAP ,COMP , 500V, 2PF RC-2.0PF a-C 15310-40-0020 §  1.000
£24 CAPyHICA, 500V, 001UF | IM15-102J ARC 1510-50~0102 | 1.000
£l CAP,HICA,500V,330FF IM15-3314 ARC 1510-50~0331 1,000
£33 CAF ,HON, S0V, £8PF RAS0-680.JA MURGA | 1510-11-84B0 | 1,000
£39 [41 CAP  MON, 50V, 180FF RASO~181JA KURGA | 1510-11-8181 | 2,000
C4b CAP yHDN, 50V, . 0015UF SR205A152JAA AER 15310-13-0122 | 1,000
£43 CAF,COMP, SO0V, 3.9PF 4c-3.9rF g-C 15310-40-0399 1,000
Cs1 €81 CAP FILN, . 0056 UF 160-,0056K400C PLSSY [1310-61-7562 | 2.000
Ca4 CAP  HON, 30V, 15PF 1004-0151 851 {510-11-8150 | 1.000
047 L72 L73 CAP, TANT, 35V, 1UF 19611QTXR035HAL SPR 15310-25-3109 | 3.000
77 CAP,DISE, . 01UF UK25-103 g-L 1510-14-1103 1 1.000
A CAP,HON, S0V, 27PF RASO-270JA HURGA | 1510-11-827 1,000
£e2 CAFP  HON, 20V, &, 8FF £312C489J265CA UNCAR [1310-11-B489 § 1.000
£94 CAP,MON, 50V, 10PF RAS0-100DA HURBA | 1510-11-8B100 | 1.000
£102 CB7 CAP  MON, 50V, 120PF RAG0-121JA MURGA |1510-11-8121 | 2,000
C88, €103 - See Page 8
COMTEST GENERATE ED; A4,3100 1110-70-0045 i
PARTS LIST PAGE! 1 REV




OR1G-HF GR-FART-XE

FEFERENCE TESIGNATORS FART DESCRIFTION HFEBR | Part No. | OTY

C104 C37 CA4 C30 093 CY5  |CAP,VAR, 10PF GKU18000 SPR - |1510-71-4180 | 6,000

€108 109 C112 €115 C130  |CAP,CHIP, .1 UF 51C1209-B1047 CFT |1510-00-3104 | 13.000

C136 C137 C141 Ci44 C148

C149 C134 C155

C117 C118 CU1$ €127 ¢ CAP ,HON, 100V, 470PF CWISA471H C-L [1510-14-5471 | 5,000

C131 €352 CAPELEC, 16V, 100UF 20YH100 HOUS  [1510-27-6101 | 2,000

£143 CAP\FILK, 15 UF 225P15491XI3 SPR |1510-62-1154 | 1.000

C146 CAF  HON, 50V, 2, 2PF 0312C2297265CA UNCAR |1510-11-8229 | 1.000

£153 CAP HICA, 500V, 10PF CHOGED00003 SPR |1510-50-8100 | 1,000

£159 ¢22 CAPy HOR; 50V, 1UF 3420-050-E105H AER  |1510-11-3105 | 2.000

£160 CAP,CHIF, 5.6 PF COBOSC549MGGAH UNCAR | 1510-01-454% | 1.000

£161 CAP COMP 500V, LPF ac-1pF 0-C |1510-40-0010 [ 1,000

£162 CAP,COHP, 500V, 39PF | MC-.39PF B-C | 1510-40-1398 | 1,000

CRO1 DIOLE, TUNING,UHF/UHF | 2C802 ST [4803-02-0023 | 1,000
STATIC SEMSITIVE #2

CRO2 CR12 CR13 CR14 CR21  |DIOLE,SIGHAL 1N914 6-E  |4807-01-0914 | 14,000

CK22 CR2I CR24 CR2S CR25 | STATIC SENSITIVE #2

CRZ29 CR30 CR39, CR40 :

CR3/4 DIODE,HATCHED PAIR 5082-2804 H-P |4898-00-0001 | 1,000
STATIC SENSITIVE #2

CROS CRO4 CRO7 CR13 CRi&  [DIDDE, VARACTOR IN57647 HP 4803-02-0018 | 11,000

CR17 CRLS CR19 CR20 CR37  |STATIC SENSITIVE #2

CRI8

CRO9 LRI IIODE, TUNING UHE/VHF | ZCB04 ST |4803-02-0024 | 2.000
STATIC SENSITIVE #2

CR27 CR28 IIOE , SCHOTTKY 5082-2811 H-P |4809-02-0007 | = 2,000
STATIC SENSITIVE

CR31 CR32 CR33 CR34 DIODE, SIGNAL 1N4444 UNIT  |4807-01-4444 | 4,000
STATIC SEMSITIVE #2

CR35 CR36 CRAL DIOTE , ZENER, 3,9V 1N52288 NEC  [4B01-01-5228 | 3.000

P STATIC SENSITIVE #2

Jo1 Jez2 Jo3 CONR, RF TR, JACK 700209 CHLWV |2110-08-0006 | 3.000

K01 RELAY yRF /N, C, 234-4-1 WESH  [4510-00~0017 | 1,000

K02 RELAY,RF /N0, 234-3-1 WBSH  |4510-00-0016 | 1,000

L01 L0Z LO3 L1D CHOKE VK20010/3R FRXC  |1B10-09-0001 | 4,000

LO4 CHOKE, MOLDED, 5, $KILH | 1641-565 DEL  [1810-10-0364 | 1,000
RF SHIELDED :

L05 L07 CHOKE, SHIELD, 1500UH | 17/154 GWNDA [1810-10-1301 | 2,000

COMTEST GENERATE BD, A4,3100 1110-70-0065 D
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1
REFEREHCE DESIGNATORS FART DESCRIFPTION ORIG-MFGR-FART-ND HFGR Part No. aTY
Loé COIL, VAR, 27 1210-32-0028 W-1 1210-32-0028 1,000
FROM:1B13~00-0044
L08 CHOKE,HOLDED, 0,12 UH | 1025-94 DEL 1810-10-0128 1,000
Lo9 CHOKE (HOLLET!, , 53UH 107680 GUNDA | 1B10-10-0688 1,000
Ll CHOKE  KOLDIED,  15UH 107159 GWNDA | 1810-10-0158 1,000
L%g kgg %%g 120 L35 L24 CHOKE s ¥OLDBET, 100 UH 1025-68 DEL 1810-10-0101 |  9.000
LI3 Lis CHOKE 4, O37UH 551-5169-03 CAMB | 1810-14-03%8 | 2.000
L14 115 COTL,1UH, 18 TURN 1210-30-0012 W-1 1210-30-0012 | 2,000
FROM: 1813-00-0079
L19 124 CHOKE ,HOLDED, 6.3 UH 1028-40 [EL 1810-10-04689 | 2.000
121 122123 FERRITE CHOKE,S TURN | LA0L&-005 H-1 1210-30-0002 | 3,000
FROH? 1B813-00-0007
ROt MIXER, DL, BAL, SBL-1-TIBL KIN-C ]3010-54-0004 | 1.000
HO2 WIXER,DBL.EAL, TFY-2-DEL HIN-C 13010-34-0C05 | 1.000
B01 Q10 D12 013 014 THRANSISTOR FNAL21-18 NAT 4901-04-1210 I 5,000
STATIC SENSITIVE #2
802 005 Q04 BOB 009 QU1 TRANS RAO35-430 2N3563 FCD 4901-03-5630 | 6.000
‘ STATIC SENSITIVE #2
803 Q04 TRARGISTOR PN4356-3 NAT 4901-04-3540 { 2,000
STATIC SENSITIVE #2
#07 TRANSISTOR T | A400 APX 4902-00-4000 1,000
STATIC SENSITIVE %2
Q15 qie TRANSISTOR FN2222 RAT 4901-02-2220 | 2,000
STATIC SENSITIVE #2
A16 Q17 Q18 TRANSISTOR 2N4403 NAT 4901-04-4030 | 3.000
‘ STATIC SEMSITIVE #2
RO1 ROZ R91 RES,Cy1/4W, 57,228 CF1/4-2,28 ASE 4700-15-2204 | 3,000
RO3 Ri31 R138 Ri42 K17 RES,C,1/44,5%,470 CF1/4-470 ASE 4700-15-4700 7.000
R173 R33 R3S RBS
K04 R12 R13 R14% 152 R33  RES,C,1/4¥,5%,10K CF1/4-10K ASE 4700-15-1002 | 17,000
F36 §6 RA4 R&G R72 RS
RB2 RB? R0 RY2 R93
ROS RIOO R104 RI15 R21 K32 |RES,C,1/4W,5%,10 CF1/74-10 ASE A700-15-1009 | 4,000
RO6 RO7 RO8 R1T RiB RES,Cr1/48,57y100K CF1/4-100K ASE 4700-15-1003 | 5.000
RO9 POT, 50K 33B5H-1-503 BOY 4610-02-0503 1,000
R10 E58 RBO RS3 RES,Cy1/40,5%, 13K CF1/74-13K ASE 4700~15-1502 4,000
R11 RES,HFy1/84, 1%, 255K RNSSET-255K MILSF | 4701-03-2553 1,000
R14 Ri9 RES,Cp1/4H,5%,300K CF1/4-300K ASE 4700-13-3003 | 2.000
COMTEST GENERATE BD, A4,3100 1110-70-0045 b
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REFERENCE HESIONATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR Part No. ary

R1é6 R4% RES,Cy1/4W,57,1,3K CF1/4-1.3K ASE 4700~13-1501 | 2,000
R20 RES,C, 1/4W,3%,270 LF1/4-270 ASE 4700-15-2700 | 1,000
R32 RESyCy1/4W, 37,620 CFi/4-820 ASE A700-15-6200 |  1.000
R23 RES,Cy 1/44,5%,200 CF1/4-200 ASE 4700-15-2000 1,000
R24 Re2 RES,C,1/44, 5%, 16K CF1/4-15K ASE 4700-15-1602) 2,000
RS POT, 10K 33B6W-1-103 BOY 4610-02-0103 | 1,000
R27 FOT, 100K 3388W-1-104 BOU 4610-02-0104 1,000
R28 RES,Cy1/4K, 5%, 154 CB1565 fi-B 4700-15-1505 | 1.000
R29 RES,Cy 1/4U,3%, 10K CE1055 -k A700-15-1005 | 1,000
K31 RSO RE RES,C,1/44,3%,100 CF1/4-100 ASE A700-15-1000 |  3.000
R34 RES,Cy1/44,5%,3. 6K CF1/4-5.8K ASE 4700-13-3401 1000
R:8 RES,1/4l 5%,39 CF-1/4-39 ASE 4700-15-390% | 1,000
A0 R74 B9 RES,C1/448,52,1.1K CF1/4-1,1K ASE 4700-15-1101 | 3.000
F43 RES,Cy 1/44,5%,24 RCF-24-Gk £I1 4700-15-240% | 1.000
RA7 RES,C,1/4¥,5%,82 CF1/4-82 ASE 47D0-15-8209 | 1,000
f48 RES,C,1/44,51,B20 CF1/4-820 ASE 4700-15-8200 | 1,000
Ra9 RES,C,1/4K,5%,1,8K CF1/4-1.8K ASE 4700-15-1901 1,000
Ra2 RES,CyL/4W, 52,47 CF1/4-47 ASE 4700-13-4709 | 1,000
Rod RO4 R60 Ral BES,Cp /44,52, 62K CF1/4-a2K ASE 4700-15-6202 | 4,000
a7 RES,C; 1748, 5%, 27K CF1/74-27K ASE A700-15-2702 | 1,000
Ré7 RESsCp1/4H, 57,4, 7H CB4733 A-H 4700-15-4704 | 1,000
R68 RESyCy 174N, 57, 18 CFi/4-1H ASE 4700-15-1004 1,000
k70 RES,Cy 1/4U,3%,58 CF1/4-48 ASE A700-13-480% | 1,000
K75 R77 RES,C,1/8W4, 51,73 CR1/4-75 ASE A700~-15-7509 | 2,000
k74 RES,C,1/4,5%,110 CF1/4-110 ASE A4700~15-1100 | 1,000
78 -|RES,C. 1/4W,5%,39K CF1/4-39K ASE 4700-15-3902 | 1.000
R84 RES,Cy1/4¥,5%,3K CF1/4-3K ASE A700-15-3001 | 1,000
k87 RES,Cy1/48,5%,3.9 CF1/4-3.9 ASE 4700-13-3908 1 1.000
98 RES;Cy1/4M,52,34 4700~15-3609 W-1 4700-15-3609 | 1,000
R101 R103 R176 R1BI R13&  |RES,CH,1/84,1%,221 HCK2210FB A-B A711-03-2210 | 5,000
R162 RES,MF,1/0W,1%,23.7 RNGSI-23.7 KILSP | 4701-03-237 1,900
K103 R107 K118 R124 RES:C, 1740, 57,22 CF1/4-22 ASE 4700-15-2209 | 4,000
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KEFERENCE DEGIGNATORS PART DESCRIPTION ORIG-MFGR-PART-HO MFGR Part No. arY
Ridse R135 RES,Cy1/48,5%,540 CF1/4-34¢ ASE 4700-15-5600 | 2,000
£108 RES,Cy1/44,3%,910 CF1/4-910 ASE 4700-13-9100 | 1,000
R109 R37 R39 RES,Cy1/40,52,150 CFi/4-130 ASE 4700-15-1300 [ 3.000
BRI Ri23 R9Y RES,C, 1/4W,5%, 350 CF1/74-360 ASE A700-15-3600 | 3.000°
Riil R174 RES,Co1/4H,52,430 CF1/4-430 1| ABE 4700-15-4300 | 2,000
R112 R120 £5+C, 1744,5%,180 £F1/4-180 ASE 4700-15-1800 1  2.000
Ri13 ¥0T,100 3286W-1-101 BOU 4610-02-0101 1,000
Ri14 RES,C,1/44,5%,2.7 CF1/74-2.7 ASE 4700-13-2708 | 1,000
| R11s RESyCpl/ 4Ny 32,2, 2K CF1/4-2,2 ASE A700-15-2201 1 1,000
‘R117 RES,Cy1/48,57,160 CF1/4-160 ASE 4700-15-1600 | 1,000
R119 RO R74 RES,Cy1/44,3%,370 CF1/4-390 ASE 4700-15-3900 | 3.000
R121 R133 RES,Cy1/4W,5%,51 CF1/431 ASE 4700-15-5109 | 2,000
K122 R179 R4 R4L R?S RY7  [RES,C,1/4W,5%, 1K CF1/4-1K ASE 4700-15-1001 | 46.000
R1Z4 R30 FESyCy1/44y 3%, 2K CF1/4-2K ASE A700-15-2001 | 2,000
R125 RES,Cy1/4M, 57,91 CF1/4-91 ASE A7H0-15-9109 | 1,000
R127 R139 RES,MF,1/84W, 17,287 RN35D-287 HILSP [4701-03-2870 | 2,000
R128 R140 RES,MF,1/84,1%,84,5 RNGSI-E4,3 KILSP [ 4701-03-B459 | 2,000
R129 R141 RES,MF,1/8W,1%,22, RMEGD-22. HILSP [ 4701-03-2219 | 2,000
R130 ' RES,Cy1/9M,3%,12K CF1/4-12K ASE 4700-15-1202 | 1.000
R13Z RISt RES,C,1/4N,57, 150K CF1/4-150K ASE 4700-15-1503 | 2,000
R133 RES,C, 1/ 44, 57,8, 2K CFi/4-8,2X ASE 4700-15-8201 | 1.000
R134 RES;Cyl/4W, 5%y 4. 3K CF1/4-4.3K ASE 4700-15-4301 1,000
136 RES,CH, 1/84,5%,39 ERJ-BBCJ3F0D PNSNC | 4711-05-3909 £.000
R1Z7 R172 RESyCH,1/8W,5%,130 ERJ-86CJ151D PNSNC | 4711-08-1500 | 2,000
R143 RES)CHIP, 264K 2512CPX402K S0ART | 4711-45-4001 1.000
Rle4. RES,CH, 1700, 12,247 BCK2470FB A-B 4711-03-2470 | 1,000
k145 R73 RES,Cr1/4K,5%,6.8K Cri/4-6.,8K ASE 4700-15-6801 | 2,000
R144 RES HF, 1/8Wy 17,33, 2K | RNSSDI-33.2K KILSP [ 4701-03-3322 1 1.000
R147 RES,MF,1/84,1%,1,18K | RMSSD-1,18K KILGP |4701-03-1181 14000
R148 R42 E44 RES,C,1/44,5%,220 CFi/A-220 fiSE 4700-13-2200 | 3,000
R150 RES,Cy1/4U, 3%, 50K CF1/4-56K ASE A700-15-5602 1,900
RIS3I R140 R3& ROB RES.C,124U.SZy4.7\ CF1/4-4.7K ASE 4700-15-4701 4,000
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EFERENCE DESIGNATORS FART DESCRIFTION NRIG-HFGR-PART-NO | HFGR | Part No. ATy

R154 FOT, 2K 3384W-1-202 ROU 4410-02-0202 | 1,000

£156 RESISTOR, VARIABLELK 13B6W-1-102 BOU 3610-02-0102 | 1,000

R157 20T, 14 3386W-1-105 ROU AB10-02-0105 | 1,000

R158 RES,C, 1/44,5%, 510K CF1/4-510K ASE 4700-15-5103 |  1.000

K159 RES, HF , 1/8W, 17, 475K RN551-475K HILSF | 4701-03~4753 | 1.000

Ri61 RES,C,1/44,5%,22K | CF1/422 ASE 4700-15-2202 | 1,000

Ris2 RES,C,1/84,57,22 CF1/8-22 ASE 4700-05-2209 | 1.000

R163 R164 RES,NF, 179,17, 14, 7K | &NSST-14,7K KILSP |4701-03-1472 | 2,000

R1L5 R166 R147 R168 RES MF,1/84,,1%,200K | RNSSC2003R HILSP  [4701-D2-2003 | 4,000

F189 RES,C, L/4H, 5%, 180K CF1/4-180K ASE 4700-15-1203 | 1.000

R170 R171 FSS Réb R69 K79 |KES,C,1/4H,5%,20K CF1/4-20K ASE 4700-15-2002 | 4,000

175 R71 RES,Cy1/44,57,330 CF1/4-330 ASE | 4700-15-3300 | 2,000

Rzag K178 %182 K194 RI1BS  |CHIP BES. 41.4 RSW/CC/61.4/1/T TRX 4711-03-6169 | 4,000

k180 POT, 5K 3384U-1-502 BOU 4610-02-0502 | 1.000

k181 RES,CHy1/8W,57,110 ERJ-BGCJ1L1D PNSNC | 4711-05-1100 | 1,000

R187 RA6 RES,C,1/44,5%,3.3K CF1/4-3.3K ASE 4700-15-3301 | 2,000

01 XFHR, BIFILAR 1501-0001 551 1210-43-0011 | - 1,000

Lot QUAD EXCL, OR GATE CI403ORE RCA 8000-40-3010 | 1.000
STATIC SEMSITIVE

102 VOLT REG,+5Y NAZBLOSANC FCI 7000-78-0501 | 1,000
STATIC SEMSITIVE 2

Uo3 YCO, 200 MHZ MC1448N DT 7000-16-4800 | 1,000
STATIC SEMSITIVE 32

U04 U07 UOB U15 U1 UZD TUAL OF AMP TLOB2CP 7-1 7000-00-8200 | 8,000

U2t U2% STATIC SEMSITIVE 2

oS HI-SPEED . PRESCALER CA3L79 RCA 8001-20-7100 | 1,000
STATIC SENSITIVE

104, IF ANP MC1350P HOT 7000-13-5000 | 1,000
STATIC SENSITIVE #2

109 YOLTAGE REG,12 LH78L12407 NAT 7000-78-1220 | 1.000
STATIC SENSITIVE #2 .

U10 OF AMF LFI51N AT 7000-00-8100 | 1,000
STATIC SENSITIVE 2

Uit AM/FM DIG FLL SYNTH | IISB906 NAT 8000-89-0600 | 1,000
STATIC SENSITIVE .

12 1C,1L.004-001 LM339 NAT | 7000-03-3900 | . 1.000
STATIC SENSITIVE #2
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG-#F GR-PART-NO HFGR Part No. any

Ui3 QUAD 2-IH NAND HH74CO0N RAT 8000-74-0011 1,000
5TAT.SEKS,

Uia MONO/ASTABLE MLTVETH Ch40478C NAT 8000~40-4710 1.500
STATIC SERNSITIVE

u22 TIKER HESSY g16 7000-05-2300 1,000
STATIC SENSITIVE ¥2 .

y27 QUADN BILAT SWITCH Cl4D1aAE RCA B0GO-40-1410 1.:000
S5TATIC SEMSITIVE

Ul7, U18, Ul9, U23,

U24, U25 - See Pagd 8
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR PART NUMBER QTY

€88, C103 CAP, MON, 50V, 22PF RA50-220JA MURGA 1510-11-8220 2.000

u17, U18, UL9, U23, U24, WIDE BAND AMP MWA330 MOT 7000~03-3000 6.000

u25s

COMTEST GENERATE BD, A4, 3100 1110-70-0065 D
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REFERENCE IESIGRATONG PART IESCRIFTION ORIG-HFGR-FART-ND | ¥FOR | Pare No. . | OTY
COL £05 £20 CAP,ELEC, 259, 100UF TE1211 SPR | 1516-20-4101 | 3,000
£02 €03 06 CAP HON, 50V, D1UF CWISC103K C-L | 1510-14-4103 | 3,000
£04 CAR,ELEC, 1Y, 100UF ECEBICV101S PNSNC | 1510-25-8102 | 1,000
|07 CoB CO9 16 T13 22 | CAP, MOM,5O0V, OLUF CNZOCLO3K CRL | 1510-11-B103 | 9,000
C30 €31 €33
cit CAP, TANT, 35V, 1UF 196D105X9035HA1 SPR | 1510-25-3109 | 1,000
o2 CAP,HICA,500V,820FF | DHM15-821J ARC | 1510-50-0821 | 1,000
C14 CAF,HICA,500V,100PF | IM15-101J C-3 | 1510-50-0101 | 1,000
£15 C14 C17 C18 €2 CAP,TANT,20,100F | 1940106X9020JA1 SPR | 1500-25-2100 | 5,000
£19 C24 €29 CAF ,HOM, 50V, , 220F B13§-050-151-724H | ETP | 1510-14-6224 | 3,000
£23 €25 £27 028 CAP,DISC, . 05UF UK25-503 C-L | 1510-14-1503 | 4,000
£24 CAP, TANT, 35V, , 10UF PIT-,1/3% NEMCO | 1510-25-3108 | 1,000
€32 CAF, KON, 50V, ,0068UF | CN30C4E2K CRL | 1510-11-8682 | 1,000
C34 CAP, HON, 50Y, 27FF RASO-270J4 HURGA | 1510-11-8270 | 1,000
C40 CAP, DISE, 1KV, 48PF 58U2J680J MIC | 1510-10-3680 | 1,000
CROL CRO2 CRO4 CROS CRO6 | DIONE,SIGNAL 18914 G-E | 4807-01-0914 | 10,000
CRO7 CROSG CRO® CR1O CRit STATIC GENSITIVE #2
LO1 L0 LO3 CHOKE YK20010/3K FRXC | 1810-09-0001 | 3,000
001 TRANSISTOR PNA27S NAT | 4902-04-2750 | 1,000
STATIC SENSITIVE 42
a0? TRAN, 2N4091 2NA091 NAT | 4901-04-0911 | 1,000
STATIC SERSITIVE #2
@03 TRANSISTOR PN2222 NAT 4901-02-2220 1,000
STATIC SENSITIVE 42
g% RO2 R13 R14 RIS K16 | RES,C,1/4M,5%,22K CF1/422K ASE | 4700-15-2202 | 7,000
803 RES)C,1/4M, 57,5, 1K CF1/4-5,1K | ASE | 4700-15-5101 | 1.000.
104 POT, 10K 33860-1-103 BOU | 4610-02-0103 | 1.000
ROS K97 | RES,CoLsdH, 5,2, 2% CF1/4-2.2K ASE | 4700-15-2201 | 2,000
R0S R&6 R R0 R73 RB2 | RES,Cy1/4H,5%, 10K CF1/4-10K ASE | 4700-15-1002 | 6.000
RO7 RES,NF,1/84,12,39,2K | RNSSD-39.2K HILSP | 4701-03-3922 | 1,000
k08 RES,HF1/8W,1%,61.9K | RMSSD-61.9K HILSF [ 4701-03-6192 | 1,000
RO9 KES,MF,1/8M,1%,2,15K | RNS5D-2,15K HILSP |4701-03-2151 | 1,000
F10 R11 RE9 RES,MF,1/8W,1%,100K | RNSSD-100K MILSP | 4701-03-1003 | 3,000
R1Z RES, Cy1/4W,5%,120K CF1/4-120K ASE | 4700-15-1203 | 1,000
COMTEST AUDIO BD,AS,3100 1110-70-0056 B
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REFERENCE LESIGNATORS PART GESCRIPTION ORIG-MFGR-PART-XG MFBR Part No. ary
R18 RES HF, 1780, 14,1, 55K | RNGSD-1.465K KILSF | 4701-03-1451 1,000
R19 R2I R25 R49 RESCy 1740, 3%, 15K CF1/4-15K ASE 4700-15-1502 | 4,000
R20 RES,Cy1/4Wy 57,7 5K CFL1/4-7.5K ASE A700-15-7501 | 1,800
2L RES,Cy L7408, 57, 220K CF1/4220K ASE 4700-15-2203 | - 1.000
Ra2 RES,Cy1/ 40, 5%, 2K CF1/4-2K , ASE 4700-15-2001 1,000
R24 R79 RBS RES,Cy1/48,5%, 1K CF1/4-1K ASE 4700-15-1001 | 3.000
R26 R4b POT, 500 3385W-1-501 RBOU 4610-02-0301 | 2,000
27 RES,C,1/4H,57,51 CFi/451 ASE 4700-153-5109 1,000
gé?g R2% R38 B39 RéL RBO RESNF,1/84, 1%, 10K RNGSI-10K NILSP | 4701-03-1002 [ 7,000
30 RES,HF, 1/8W,1%,95,3K | RNSSD-95.3K HILSF | 4701-03-9532 | 1,000
R3l RES,HF,1/84,1%, 1,278 | RNSSD-1,274 HILSP }4701-03-1274 1,000
R32 RB1 RES,HF,1/8W,1%,4649K RNSSI-649K HILSP 14701-03-6493 | 2.000
k33 RES HF, 1/84,12,324K RMO5H-324K HILSP 14701-03-3243 1,000
R34 RES MF,1/8W,1%, 162K RNGGD-162K HILSF | 4701-03-1423 1,000
R35 RES,NF,1/84,1%,80,6K | RNSSD-80.6K HILSP }4701-03-8042 1,000
R34 RES,HF, 1/8W,12%,40.2K | ENSSDI-40.2K HILSF 4701-03-4022 | 1.000
R37 R4S RES yHF » 1784, 1%, 20K RNGSH-20K MILSP |4701-03-2002 | 2,000
R40 R41 RES HFy1/8W,1%,10.2K | RNSED-10.2K HILSF | 4701-03~1022 | 2.000
a2 RES HF, 1786, 12,10, 7K | RN3SD-10.7K MILSF | 4701-03-1072 1,000
k43 RES,NF,1/8W,1%,11.3K | RNSSD-11.5K HILSP [4701-03-1132 1.000
R44 RES,/HF,1/8W, 12,13, 3K | RNSSD-13.3K HILSF ]4701-03-1332 1,000
k48 FOT, 50K 3386W-1-503 BOU 4610-02-0503 1.000
R3O RESyCy1/4H,5%,620K CH6245 fA-B 4700-15-6203 1,000
R51 POT, 100K 3386W-1-104 EOU 4610-02-0104 14000
R32 R77 RES,Cy1/48,5%, 100K CF1/4-100K ASE 4700-15-1003 | 2,000
RE3 RES,C,1/44,5%,91K CF1/4-91K ASE 4700-15-7102 1.000
R54 RES MF,1/8W,12,226 RNGST-224 HILSP | 4701-03-2240 1.000
R55 RES,MF,1/84,1%,9,76K | RNS3D-9,76K RILSP [4701-03~9741 1,000
Ra6 RES,HF,1/84,12,433 | RNGSI-453 MILSF | 4701-03-4530 1,000
k37 RES,NF,1/84,1%,11,8K | RNSSD-11.8K HILSP [4701-03-1182 1,000
Ra8 RES HF,1/84,1%,4,42K | RNSSD-4.42K HILSP | 4701-03-4421 1,000
RS9 KES,HF,1/8H,1%,45.3K | RNSSD-45,3K HILSP [4701-03-43532 1,000
COMTEST AUDID BD,AS,3100 1119-70-0034 B
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PARTS LIST

REFERENCE DEGIGMATORS PART DESCRIFTION DRIG-HFGR-PART-ND HGK | Part No. aTy
Ra0 RESMF,1/8H,1%,1,69K | RNSSD-1.69K MILSP | 4701-03-1491 1,400
Ré2 RES\HFy1/8Wy 1%, 15,4K | RN3SL-15.4K HILSF |4701-03-1342 | 1,000
Ré3 RES,HF,1/0K,1%,34,8K | RN3S[-34.8K BILSP | 4701-03-3482 1.000
R&4 R75 R76 RES,Cy1/4¥, 5%, 1¥ CFi/a-1M ASE 4700-15-1004 | 3,000
R RES,C,1/4W,3%,2.7K CF1/4-2.7K ASE 4700-15-2701 14000
R&7 RES,C,1/4K, 5%, 18K CFi/4-18K ASE 4700-15-1802 1 1,000
Ri8 RES, Ly 1/48, 57,3, 9K CF1/43.9K ASE A700-15-3901 1,000
R7L B2 RES,C,1/48,5%,33K CF1/4-33K ASE A700-15-3302 | 2.000
57 RES,Cy1/44,3%, 47K CFL/4-47K ASE 4700-15-4702 1,000
R78 RES,L,1/4W, 5%, 180K CFi1/4-180K ASE 4700-13-1803 1,000
RE3 RES,L 174U, 3%, 20K CF1/4-20K ASE A700-15-2002 | 1.000
fiteE] RES,Cy1/ 0, 5%, 39K CF1/4-39K ASE 4700-15-3902 1,000
ro8 RES,1/84,1%, 49.9K RNS30-49. 9K MILSP | 4701-03-4992 | 1.000
R9O RES,HF,1/8Hy1%,3.01K | RNS5I-3.01K MILSP | 4701-03-3011 1,000
K71 R4 POT, 3K 3386U-1-502 BOU 4410-02-0302 | 2,000
e BYS RESyHF,1/BMy1%,13,7K | RNS3D-13.7K MILSP 1 4701-03-1372 | 2.000
¢ RESISTOR, VARIABLELIK 3386W-1-102 EGU 4610-02-0102 1.000
R98 RES,C,1/4¥,5%,30K CF1/4-30K ASE 4700-15-3002 | 1.000
R97 RES,NF,L/BY, 12,5,49K | RNSSD-5, 49K MILSP | 4701-03-34%1 1,000
FROL RES NTHK,SIF,9-10K 109-1034 EFITK | 4770-00-0012 1,000
kP2 RES HTWK,SIF;9-4.7K 109-472 SPITE [ 4770-00-0014 14000
REO3 RES NTWK,SIF,6-10K C3CO4A01-103K DALE | 4770-00-0028 1,000
TPO1 TESTPOINTS- 23208-1 USEED |2112-19-0003 14000
Uo1 U24 TUAL CHTR. Ch4S18RE RCA 3000-45-1810 |  2.000
STATIC SENSITIVE '
102 U3 U2s LCE/TEC DCDR Cha013BE ECA 8000-40~-1312 1 3,000
. STATIC SEMSITIVE
104 HICROPROCESSDR CoPi802CE RCA 8000-18-02190 1,000
STATIC SENSITIVE
g03 U21 Y31 u32 43s u3s TUAL OP AMP TLOB2CP 7-1 7000-00-8200 7.000
U39 U40 u42 STATIC SENSITIVE %2
407 BUAD NARD HC14011RCP KOT 8001-40-1112 1,000
STATIC SENSITIVE
uos GATES,STAT SENSITIVE | CD4073BE HCA 8000-40-7300 1,000
U06 — See Page 5
U30 - See Page 5
COMTEST AUDIG BD,AS, 3100 1110-70-0054 B
PAGE: 3 REV




REFERENCE TESIGNATORS FART DESCRIFTION ORIG-MFGR~PART-NO KGR | Part No. Ty

UG7 U43 U4 QUAD L-H YOLT SHFTR CI40109EE RCA 8004-01-0910 1 3.000
STATIC SENSITIVE

010 uz7 HEX TNV, CHOS CD401068E RCA 8004-01-0610 | 2,000
STATIC SEMSITIVE

Uil U13 014 UiB U20 U23 BUADN LATCH MC14042RCF K0T 8001-40-4210 |  6.000
STATIC SEMSITIVE ‘

U2 U1 u1? 1w ECD RATE MULT CI4527BCN NAT 8000-45-2710 4,000
STATIC SEMSITIVE

414 BENERATOR IC TP53130 NAT 7005-31~-3010 1,000
STATIC SENSITIVE #2

y22 NOR GATE,STATIC CLA025RE RCA 8000-40-2520 1,000
SEMSITIVE

25 QUATt EXCL, OR GATE C14030BE RCA 8000-40-3010 1,000
STATIC SENSITIVE _

u7 INVERT-AND-OR,STATIL | CDAOBABE RCA 8000-40-8620 1.000
SEMSITIVE

u2g u29 UP/DONN COUNTER CI4510RE REA B00O-A5-1002 | 2,000
STATIC SENSITIVE '

U33 U34 U346 QUAD SPST SWITCH 16308 5CX 7000-03-0800 | 3,000
STATIC SENSITIVE

41 RMS/IC CONVERTER ADG34JH A-0 7000-06-34610 1,009
STATIC SEMSITIVE

45 FROH, STATICSENSITIVE | TIM745288M NAT 8007-42-8800 1,000

Y01 CRYSTAL,3.579545 MHZ | MPC18-3,579545HHZ NEL 2310-00-1190 1,000

COMTEST AUDTD BE,AS,3100 1116-70-0056 B
PARTS LIST : PAGE: 4 REV




PART NUMBER

REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO. MFGR QTY
U0 E PROM MM2716 NAT 8000-25-1610 1.000
u30 PROM 748471 NAT 8007-44~7110 1:000
COMTEST AUDIO BD, A5, 3100 1110-70-0056 B
PARTS LIST PAGE 5 REV




REFERENCE TESIGHATORS PART TESCRIFTION ORIG-HF GR-FART-NO HFGR Part No. an
oot £il Ci% €32 T35 CAP MON, 30V, JOLUF CWISCLO3K £-L 1510-14-4103 | 9.000
36 C39 C40 CA7

Co2 C1a CAP,DISC, 1KV, . 001UF SGALID SPR | 1510-10-1102 | 2,000
£o4 C14 C30 C57 C48 CAP , TANT, 20V, 10UF 19601 06X9020.0A1 SPR 1510-25-2100 | 5,000
CoS CAP,ELEC, 25V, 2200UF J9N22BGO25HRA _SFR 1510-25-7222 1,000
Coé CAP,ELEC, 25V, 4000UF TCG4024025L3C HAL 1510-25-8402 1,000
£o7 CAP,ELEC 15V,B000UF TCEB024015NL HAL 1310-25-9802 1,000
£o8 CAPHICA, 500V, 470FF [M15-4714 - ARC 1510-50-0471 14000
£o9 CAP,HILA, 500V, 100FF [IM15-101J C-D 1510-50-0101 1,000
C13 €17 C22 C23 €27 €28 | CAP,DISC, . O5UF UR25-503 £-L 1310-14-1503 | 10.000
£29 CA4 £45 TAS

C16 L& CAP TANT, 35V, 1UF 19601105X2035HA1 5PR 1510-25-3109 | 2.000
Cig €19 C20 .21 Cap,#ICA, 300V, 001UF | DM15-102) ARC 1510-50-0102 4,000
£24 CAP  HON, 500, . 22UF 8131-050-151-2244 ETP 1510-14-4224 1.000
£25 CAP TANT, 35V, 4, 7UF 176D475X90350AL SPR 1510-25-3479 1000
£25 CAP,MICA, SO0V, 330FF IM15-331J ARC 1510-50-0331 1,000
€3t CAF (HON, 50V, 33PF RAS0-330JA MURGA | 1510-11-8330 14000
£33 CAP,HICA, 500V, 75PF CHOSEN750J03 C-I 1310-50-0750 1,000
£34 CAF HICA, 200V, 10PF CNO3CINO00D03 SPR 1310-50-8100 1,600
C37 o CAP,HICA, 5000, 3TPF CHOSEDN330J03 SPR 1510-50-0330 | 2,000
£38 C42 CAP,COMP,300V,4.7PF MC--4.7PF g-C 1510-40-1479 | 2,000
£48 CAP, HOR, S0V, 8. 2PF C31208290263CA UNCAR | 1510-11-8829 1,000
£ CAF,HON, S0V, 27PF RAS0-27044 MURGA | 1510-11-8270 1.000
£o0 .8t CAP, HON, S0V, B2PF RASO-820JA HURGA | 1510-11-8824 2,000
£33 £o4 C59 CaP,LISC, JOIUF UK253-103 C-t 1510-14-11063 | 3.000
€35 043 CAP HOH, S0V, J60FF RPEL10CDE3&61J50V HURGA | 1510-11-8361 2,000
C36 €37 CAP  HMON, SOV, . 0018UF CN30A182K CAL 1510-11-8182 | 2,000
£s8 CAP HON, 50V, J1UF £320C104M501CA UNCAR | 1510-11-3104 1,000
L&0 Cé2 CAP NON, 30V, QLUF CN30C103K CRL 1510-11-8103 2,000
£é1 CAPyHON, S0V, 3, 3PF £312C3391265CA UNCAR | 1510-11-8337 1,000
Cé4 €43 CAP , MON, S0V, 680PF RPE110C0G631J50V HURGA | 1510-11-8681 2,000
CRO1 CRO2 CRO3 CROA DIOBE HRS01 KOT 4804-062-0047 4,000

STATIC SENSITIVE 42
COMTEST LY SUPPLY BD,A&,3100 1110-70-0057 €
PARTS LIST PAGE! 1 REV




REFERENCE DEGIBHATORS FART LESCRIFTION ORIG-HFGR-FART-NU | WFGR | Part No. ary
CRO7 CROB DIODE, SIGNAL 1H914 G-E | 4807-01-0914 | 2,000
STATIC SENSITIVE ¥2
CRO9 DI0DE, VARACTOR 5Q151 HOT | 4803-02-0012 | 1,000
STATIC SEMSITIVE %2
CR10 DIODE , ZENER, &V 1N5233 HOT | 4801-01-5233 | 1,000
STATIC SENSITIVE #2
Jo1 02 CONN, RF ,5TR, JACK 700209 CELWY | 2110-08-0004 | 2,000
1.02 LO8 CHOKE , MOLTED, 100 UR | 1025-48 DEL [ 1810-10-0101 | 2,000
L03 INDUCTOR, VAR, 4-1/2T | 1210-32-0024 W-1 | 1210-32-0026 | 1,000
FRON1813-00-0050
L04 105 INDUCTOR, VAR, 4T 1210-32-0027 W-1 o [1210-32-0027 | 2.000
FROM:1813-00-0050
L0& CHOKE VK20010/38 FRXC | 1B10-09-0001 | 1,000
3(%790—3 g’oieaoga 3 u’%s’ TRANSISTOR PNZ222 NAT | 4901-02-2220 | 4,000
STATIC SENSITIVE 32 :
(05 819 TRANGISTOR PN4354-5 NAT | 4901-04-3560 | 2,000
STATIC SENSITIVE #2
RO1 RES,Cy1/4H,5%,6.8K CF1/4-6.8K ASE | 4700-15-4801 | 1,000
RO2 R33 RES,Cy 1/4H, 5%, 1M CF1/4-1H ASE  |4700-15-1004 | 2,000
RO3 R16 RS6 K79 R8O R86  |RES,C,1/44,5%,4.7K CF1/4-4,7K ASE | 4700-15-4701 | 6,000
k04 F23 RES,MF,1/8H,1%,6,19K | RNSSI-4,19K MILSP |4701-03-8191 | 2.000
ROS il RES)MF)1/8W,1%,3,83K | RNSSD-3.83K MILSP |[4701-03-3831 | 2.000
R4 FOT, 1K, RF130-210 89PRIK BEK  [4610-00-2102 | 1,000
RO7 RES,MF,1/8W,1%,13,7K .| RNSSD-13.7K MILSP [4701-03-1372 | 1.000
k08 RES,Cy1/4W,5%,1,5K CF1/4-1.5K ASE | 4700-15-1501 | 1.000
R09 RES,MF,1/8H,1%,3,40K | RNSSD-3.,40K MILSP | 4701-03-3401 | 1,000
RL0 R14 POT,CERMET, 500 89PRS00 EK|4610-00-2501 | 2,000
R12 RES,Cy1/2W,57%,220 CF1/2-220 ASE  |4700-25-2200 | 1.000
k13 FES,HF, 1/0W,12,2.20K | RMSSD-2,21K MILSP |4701-03-2211 | 1,000
RIS RES, MFy1/84,17,750 RM551-750 MILSP [4701-03-7500 | 1,000
R17 POT, 5K 3386W-1-502 BOU | 4610-02-0502 | 1,000
k18 RES,C,1/4K,5%,3,3M CF1/4-3.34 ASE  [4700-15-3304 | 1,000
R19 RE3 RES,C,1/4,5%,1, 1K RCF 1X1M-0B CII  [4700-15-1104 | 2,000
R20 ‘ RES,C,1/4M,5%,510 CF1/4-510 ASE  |4700-15-5100 | 1.000
R22 R24 K35 RB1 RBA RS | RES,C,1/44,5%,100 CF1/4-100 ASE | 4700-15-1000 | 4,000
R25 K26 R29 RI0 R87 RESyCy1/28,52,1 CF1/2-1 ASE | 4700-25-1008 | 5,000 |
COMTEST LV SUPPLY EID),Ab,3100 1110-70-0057 C
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REFERENCE DESIGNATORS PART DESCRIFTION ORIG-HMFGR-PART-HO HFGR Part No. GTyY
&7 RES\MF,1/8W, 14,1, 96K | ENSSI-1,96K HILSF | 4701-03-1941 1,000
R28 RES,Cy1/44,3%,470 CF1/4-479 A5E 4700-15-4700 1,000
163! RES,C,1/4%, 5%, 180 CF1/4-180 ASE 4700-15-1800 1,000
132 R49 R33 RES,Cy 174U, 3%, 10K CF1/4-10K ASE 4700-13-1002 | 3,000
RIé RES,C,1/44,5%,11K RCF-11K-@H CII 4700-13-1102 1,000
R37 RES¢MF , 1/84, 1%, 1. 1K RNS3D~1, 1K MILSP | 4701-03-1101 1000
RIB R3S RTA RES,HF,1/8W, 17, 10K RNGEI-10K KILSF | 4701-03-1002 | 3.000
k39 RES,MF,1/8W,1%,39.2K | RNSSD-39.2K MILSF | 4701-03-3922 1,000
R4Q KESyHF, 1/8\&,12,133?( RNSEI-133K MILSP | 4701-03-1333 1.000
k41 RES,HF; 1784, 1%, 203K RNSII-205K KILSP | 4701-03-2033 1,000
R42 RES,HF, 178, 1%,7,15K | RNGSI-7,15K RILSP | 4701-03-7151 1:000
R43 R47 RES,Cy L/4W,5%, 478 CF1/74-47K ASE A700-15-4702 2,000
R44 R4S RES MF,1/8W, 17,499 RNSSD-499 HILSF | 4701-03-4990 |  2.000
K45 RES,HF ,1/8U,1%,75K RNSSD-73K KILSP [ 4701-03-7302 1,000
K48 RESCy1/46, 52,82 CF1/4-82K ASE 4700-15-8202 1,000
B30 R31 RES,MF,1/8W,1%, 100K RNSSD-100K HILSP | 4701-03-1003 2,000
fte2 RES,C,1/4N, 5%, 10M CR1063 A-B 4700-15-1003 1,000
G4 RE2 RES,Cy1/4H,57,240 RCF-240-QB €Il 4700-13-2400 2,000
RS7 R&O RES,HF, 1/8W,12,10.2K | RNSSH-10.2K RILSF | 4701-03-1022 2,000
R399 RES,HF 4 1/8W, 121K RNSID-1K HILSP | 4701-03-1001 1,000
Ré1 RES MF,1/84,1%,3,01K | RNSSI-3,01K HILSP | 4701-03-3011 1009
k62 RES,MF,1/8W,12,24,3K | RMS3D-24.3K RILSP | 4701-03-2432 1,000
R&2 RES/HF,1/80,3%,4.75K | RNSGI-4,75K HILSP | 4701-03-4751 1.000
Ré4 RES HF, 1/0W,1%,11,0K | RMS3I-11.0K MILSP | 4701-03-1102 1.000
AT RESyCy1/4H,3%, 1K CF1/4-1K ASE A700-15-1001 1,000
Ré6 RES,Cy1/44,5%,3. 08 CHI03S A-H 4700-15-3004 1,000
Ré7 RES,C,1/40,3%,5.1K CF1/4-3.1K ASE 4700-15-5101 1.000
Ré8 R72 RES,C, 1/74W,5%,33 CF1/4-33 ASE 4700-15-3309 2,000
k&% R73 RES,Cy1/4W,5%,3.3K CF1/4-3,3K ASE 4700-15-3301 2000
R70-R74 RES,C, 1/4U,5%,3.9K CF1/43.9K ASE 4700-13-3%01 2,000
R71 B75 RES)C,1/4W,5%,1.8K CF1/4-1.8K ASE 4700~-15-1801 2,000
R746 K78 RES,C, 1/48,5X,75 CR1/4-73 ASE 4700-15-7309 2,000
COMTEST LV SUFPLY BD, A&, 3100 1110-70-0057 L
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REFERENCE IESIBRATORS PART IESCRIFTION ORIG-HFGR-FART-NO | HFGR | Part No. | OTY

k77 RESCy 1/4H,5%, 150 CF1/4-150 ASE | 4700-15-1300 | 1,000

TRO1 TFO2 TROT TFO4 TPOS | TESTRDINTS- 25208-1 USECO | 2112-19-0008 | 9,000

TROS TPO7 TROB TRO9

U1 403 TUAL HONOST/HVETR TM7A123N NAT | B007-41-2300 | 2,000
STATIC SEMSITIVE

002 IECADE COUNTER HM7AC90 NAT | B000-74-9010 | 1,000
STATIC SENSITIVE

Uo4 IUAL D-FLIP FLOP SN7ALS7 40N -1 |8000-74-7411| 1,000
STATIC SENSITIVE

105 IECADE COUNTER IH7ALS90 NAT | 8000-74-9011 | 1,000
STATIC SENSITIVE

404 07 o8 YOLTAGE REGULATOR LM723CH NAT | 7000-07-2300 | 3,000
STATIC SENSITIVE 2

| uog TUAL OF AP TLOB2LF -1 |7000-06-8200 | 1,000

STATIC SENSITIVE #2

U1 IC,11.004-001 LH339N NAT | 7000-03-3900 | 1,000
STATIC SEMSITIVE #2

i1t HEX THUERTER SN7AL504N -1 [B000-74-0410 | 1,000
STATIC SENSITIVE

u12 0P AHP, BIMDS CA3LA0E RCA  [7000-31-4001 | 1,000
STATIC SENSITIVE

413 QUAT EXCL-OR SN7ALB6N -1 |B000-74-8510 | 1,000
STATIC SENSITIVE

ut4 COUNTE, BINARY, 4-BIT | SN74LS93 HOT - [8000-74-9310 | 1,000
STATIC SENSITIVE '

us 0P AHP LF351H NAT  [7000-00-5100 | 1,000
STATIC SENSITIVE 42

Ut PD VOLTAGE REG. UA780SUC FCI | 7000-78-0523 | 1,000
STATIC SENSITIVE #2

Yo1 TCXD, 10 WHE TCX050-178 ISTHF | 2311-00-0007 | 1,000

COMTEST LV SUPFLY D, A6, 3100 1110-70-0057 b
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REFERENCE: DESTGNATORS

PART DESCRIPTION

ORIG MFGR PART NO MFGR PART NUMBER QTY
Ly LNDUCTOR, VAR, 77T 1210-32-0024 N~1 1210-32-0024 1.000
COMTEST LV SUPPLY BD, A6, 3100 1110-70-0057 c
PARTS LIST PAGE 5 REV




REFERENCE TESIGMATORS PART LESCRIFTION OR1G-#FGR-PART-RO HFGR Parts No.| @TY
Lot 15 CAF,NICA,S00V,12P CHOSCIL20403 SPR 1510-50-8120 | 2,000
£o2 €12 £13 .48 CAP FILH, 250V, . 22UF 1807 227K/ 2304F WSTLK | 1510-62-3224 1 4000
£od CARELEC, 25V, 100UF TE1211 8FR 1510-20-4101 | 1,000
£O4 CAP,ELEC, 16V, 470UF ECERICUADLS PNSHE | 1510-25-8471 1 1,000
£os G40 CAP, TANT, 20V, 10UF 1R40106X90200AL SPH 1510-23-2100 | 2,000
Cos €08 C10 C1B Ci9 C3% CAP,DISC, . O1UF UKZ25-103 c-L 1510-14-1103 §  9.000
CA2 ©43 (36
£07 €39 €&l CAP , MON, 30V, LUF 3420-050-E105H AER 1510-11-3103 | 3.000
Coy CAP,FILMy L UF 225P010491NL3 SPR 1510-61-7104 1 1,000
£11 €29 CAPyFILH, 012 UF 2225P123916D3 SPR 1510-61-7123 | 2,000
C14 CAP,IISC, 3KV, O1UF np30-103 L-t 1510-14-0103 | 1,000
C15 CAP,LISC, 25V, 1UF UK25-104 g-t 1510-14-1104 | 1,000
C17 C36 C37 CAP,ELEC, 14V, 100UF 20YH100 MOUS | 1510-27-6101 | 3,000
C21 €34 €35 CAP, TANT, 35V, 1UF 194601105X9035HA1 5PR 1510-25-310% | 3.000
22 €30 C31 C40 CAP,FILM, 0027 UF 225P27291W03 SPR 1510-61-7272 1 4,000
£24 CAP,FILM,250V,.082UF | 150/.082/K/250/C PLSSY |1510-42-3823 | 1,000
£25 049 CAP,FILH, 022 UF 225P2239S1IND SPR 1510-61-722 2,000
€25 €28 CAP,FILM, 0012 UF 225P10291ND3 SFK 1310-61-7122- 2,000
€27 CAP ,HICA, 300V, 120PF mMis-121J ARC 1510-50-0121 1,000
£32 CAP,HICA, 500V, 330PF DNH15-331J ARE 1310-50-0331 1,000
£33 CAP (HICA, 300V, 390PF DM-15-391J ARC 1510-50-0391 1,000 [
£37 CAP,HICA, 500V, 130PF CHOSFIS1J03 SPR 1510-50-0151 | 1,000
£3g C41 C32 CAP,FILN, 0047 UF 225PAT7291WD3 SPR 1510-61-7472 ¢  3.000
€39 CAPyKICA, SO0V, 220PF kBH-lS-.’-ZElJ AHRC 1510-50-0221 1,000
CH CAF,TANT, 35 V,3.3 UF | 1P4D33SX9035JAL SPR 1510-25-3339 | 1,000
C45 CAP,MICA,S00V, 10PF CHOSCD100NO3 SPR 1510-50~8100 1,000
C46 €53 CAP, TANT, 35V, 4. 7UF 194D475X9035JA1 SPR 1510-25-3479 | 2,000
£A7 CAP, TANT, 35V, A7UF 196147 AX9035HA1 SPR 1310-25-3478 1,000
£30 CAP,FILH, 0022 UF 225P22291WD03 SPR 1510-61-7222 1 1,000
£51 CAP,FILM, 563V, ,047UF 168/.,047/K/63/4 WSTLK | 1510-63-9473 | 1,000
L] CAP,HICA, 500V,82PF CHOSEDIB20J03 SPR 1510-50-0820 § 1.000
€58 CAP, TANT,35V,2.2 UF 1940225X9035.JA1 SPR 1510-25-3229 | 1.000
COMTEST DEFL &D,A7,3100 1110-70~0050 A
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REFERENCE DECIGNATORS PART DESCRIFTION ORIG-HFGR-PART-ND | MF6R | Part No. ary
CROL DTODE , ZENER 9. 19 ING239 HOT | 4801-01-5239 | 1.000
| STATIC SENSITIVE #2
CRO2 CROA TTODE,RECT, 400V 1N4004 P-C | 4804-01-4004 | 2,000
STATIC SENSITIVE #2
CRO3 TI0DE , ZENER, 75V 1N5267 MOT | 4801-01-5247 | 1.000
STATIC SENSITIVE #2
CROS CRO4 CRO7 CROB CROY  |DIODE,SIGNAL 1N914 G-E  |4807-01-0914 | 12.000
CR1C CR11 CRI? CR13 CRi4  |STATIC SENSITIVE #2
£R1S CR14 .
L01 LO2 L03 CHOKE YK20010/3B FRYC | 1810-09-0001 | 3,000
FOL CONNECTOR ,HOLEY 09-44-1071 MOL  |2112-08-0033 | 1.000
001 TRANSISTOR 2N4554 NAT | 4901-06-5560 | 1,000
STATIC SENSITIVE $2
002 003 004 G405 006 009  |TRARSISTOR (D) ON&5S7 HOT | 4901-06-5570 | 9.000
Q10 @it 012 STATIC SENSITIVE #2
007 414 018 TRANSISTOR PN4121-18 NAT  |4901-04-1210 | 3.000
STATIC SENSITIVE 42
008 TRANSISTOR N34S NAT  |4901-03-5650 | 1.000
STATIC SENSITIVE 42
17 017 419 TRANSISTOR FN2222 NAT  |4901-02-2220 | 3,000
STATIC SENSITIVE #2
015 414 TRANSISTOR FNA2TS NAT | 4902-04-2750 | 2,000
STATIC SENSITIVE #2
RO1 K123 RES,C,1/4H,57,20K CF1/4-20K ASE | 4700-15-2002 | 2.000
RO2 R109 RS2 R63 R64 RBA  |RES,C,L1/4R,5%,10K CF1/4-10K ASE  [2700-15-1002 | §.000
K87 RES REY
R03 RI05 R119 RP0 R3S R34 |NES,MF,1/8H,1%,10K RNSST-19K MILSP | 4701-03-1002 |  4.000
f04 K39 POT, LOK 3386U-1-103 ROU | 4610-02-0103 | 2,000
ROS RES,NF, /84, 17, 21K RNSST-21K HILSP |4701-03-2102 | 1.000
ROS RES,NF,1/8H,1%,56,2K | RMS50-56.2K HILSP |4701-03-5622 | 1,000
RO7 A2 POT, 100K 3366H-1-104 BOU | 4610-02-0104 | 2,000
200 RES,HF,1/8W,1%,200K | RNSSD-200K MILSP  |4701-03-2003 | 1,000
RO% RES,MF,1/84, 12,100k | RNSSD-100K MILSP | 4701-03-1003 | 1,000
R1D RES,C, 1/44,5%,15K CF1/4-15K ASE | 4700-15-1502 | 1,000
R11 R12 R21 R22 51 RS2 |RES.C,1/4W,57,48K CF1/4-68K ASE  |4700-15-4802 | 4.000
RL§ R23 R4T RS6 RES,C, 1/4K,5%, 100K CF1/4-100K ASE  |4700-15-1003 | 4,000
k19 KES,MF,1/8W,12%,90.9K | ENSS5D-90,9K MILGP | 4701-03-9072 | 1.000
K24 RES,C,1/4W,5%, 18K CF1/4-18K ASE  |4700-15-1802 | 1,000
COMTEST DEFL BI,A7,3100 1110-70-0050 A
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REFERENCE DESIGNATCRS PART DESCRIFTION ORIG-HFGR-PART-HO MFGR Part No. ATy

R24 RES,Co 1/ 4W, 5%, 390K CF1/4-3%0K ASE 4700-13-3903 1,000
§28 FES,Cy1/ AU, 57, 180K CF1/4-180K ASE 4700-15-1803 14000
R27 RES,Cy 1744, 3,51 CF1/451 ASE 4700-13-5109 1,000
K28 R29 RES,C+1/48,3%, 150K CF1/4-130K ASE 4700-15-1303 | 2,000
R31 RES,C, L/ 4, 54,27 LF1/4-2.7 ASE 4700-15-2708 1 1.000
R32 RES,Cy1/48, 5%, 18 CFi/4-1H ASE 4700-15-1004 [ 1.000
RI3 RES,Cy L/4W, 5%, 51K CF1/4-31K ASE 4700-15-5102 | 1,000
134 POT, 50K J3844-1-503 BOU 4810-02-0503 | 1,000
k37 R3O RES,C, 174M,5%,3. 38 CF1/4-3,3K ASE 4700-13-3301 2,000
R40 RESyCy1/4W, 57, 5.6K CF1/4-5.6K ASE 4700-15-5601 1,000
K44 R4S RES)C, 1744, 5%, 9. 4K CF1/4-9,1K ASE 4700-153-9101 | 2,000
R44 R3B RES; Ty 1/ 44, 5%y4. 71 CF1/4-4,7K ASE 4700-15-4701 | 2,000
Ra7 RESCy L/4W, 5%, 56K, CF1/74-36K ASE 4700-13-53602 | 1,000
R48 RESyCy1/48, 51,330 CFi/4-330 ASE 4700-15-3300 1,000
R47 RES,Cy L/ 40, 5%, LIK RCF-11¥-QH £il 4700-13-1102 | 1.000
RS7 RES,C,1/48,52,1.2K CF1/74-1.2 ASE 4700-15-1201 1,000
739 RES,HF,1/84,1%,24.9K | RMS3D-24.9K KILSF | 4701-03-2492 1.000
Ré2 RES,Cy1/ 48,52, 22K CF1/422K ASE 4700-15-2202 1,000
R&3 R70 RES,Cy1/4W, 5%, 398 CF1/4-39K ASE 4700-15-3902 1 2,000
R&7 R93 RES,Cy1/48,57,2K CF1/4-2X ASE 4700-13-2001 2,000
R&9 RES,Cy 1/4W,3%,8. 2K CF1/4-8,2K ASE 4700-13-3201 1,000
R71 RES,MF, 1700, 17,14.3K | RNDSD-14,3K HILSE | 4701-03-1432 1,000
R72 RES,MF,1/88,1%,182K RM3SD-182K HILSF | 4701-03-1823 1,000
R73 RES,/MF, 1/8Wy 12, 511K RNGSI-511K HILSP {4701-03-53113 1,000
R74 RES,MF,1/84,1%, 105K RNGSI-105K MILSP  |4701-03-1053 1,000
R75 RES,HF,1/88,1%,52,3K | RHSIL-52.3K HILSF | 4701-03-3232 1,000
R76 RESHF,1/86,1%,866K RNSSD-866K HILSP | 4701-03-84&3 1,000
R77 RES,MFy1/8W, 1%, 191K RNOSI-194K HILSP | 4701-03-1913 1,000
R78 RES HF »1/84,1%, 348K RNGSI-348K RILSP [4701-03-3483 1,000
R79 RES,HF, 1784, 1%, 237K RN33D-237K HILSF [4701-03-2373 1.000
R8O RES MF ,1/8U4, 1%, 140K RNSSH-140K RILSP |A701-03-1403 1,000
i RES HF,1/8W,1%,69.8K | RNSSD-49.8K MILSF | 4701-03~4982 1,000
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REFERENCE DESIGNATORS FART TESCRIFTION URIG-HFGR-PART-ND | WFOR | pare No. | OTY
RE2 RES,MF)1/N,17,357K | RNSSD-357K MILSE | A701-03-3573 | 1,000
RE3 RES,MF,1/0W, 1%,80,6K | RNGSD-80.6K MILSP |4701-03-8062 | 1,000
R85 RESyC, 1/, 5%, 36K CE1/4-36K ASE | 4700-15-3602 | 1,000
86 RES,C,1/4W,5%, 18K | CF1/4-1,8K ASE  [4700-15-1801 | 1.000
R90 RES,C,1/44,5%,270 | CF1/4~270K ASE  [4700-15-2703 | 1,000
794 RES,C, L/4W,57,560K | CF1/4-560K ASE  |4700-15-5603 | 1,000
RS RES,Cyl/dM,5%,27K | CF1/A-2.7 ASE | 4700-15-2701 | 1.009
k97 RES,Cy 1/4W, 5%, 12K CF1/4-12K ASE  |4700-15-1202 | 1,000
K98 POT, 5K 3386H-1-502 BOU  |4610-02-0502 | 1.000
RS9 RES,C, 1/4W,57,3.9 | CF1/43.9K ASE  |4700-15-3901 | 1,000
RLOD K101 RI06 108 RI7  [RES)C1/0y5E,270 CF1/4-270 ASE | 4700-15-2700 | 6,000
R102 RES)MF,1/80,17,15K | RNSSD-15€ MILSP |4701-03-1502 | 1,000
R103 R60 RESIMF,1/8K, 1%,6,19K | RNS5D-6, 19K NILSP |4701-03-6191 | 2,000
R104 RA1 RES)Col/4M,5%,2.2 | CFL/A-2.2K ASE  [4700-15-2201 | 2.000
RI07 R112 Ri14 RI1S R116  |RES,C,L1/AW,5%, 1K CF1/4-1K ASE  |4700-15-1001 | 14,000
R117 R120 R126 H14 RS5 Rél
RE8 FO1 K9S
R110 ¥38 RES,Cy1/4H, 57,470 CF1/4-470 ASE  [4700-15-4700 | 2.000
R111 RESHC, 1/4W,5%,150 CF1/4-150 ASE  |4700-15-1500 | 1.000
RIS RL2L RS RES,C,1/4H, 57, 47K CF1/4-47K ASE [4700-15-4702 | 3,000
R118 RES,HF 1784, 12,30, 1K | RNSSD-30, 1K MILSP |4701-03-3012 | 1,000
R122 730 RES,Cy1/4M, 5210 CF1/4-10 ASE  |4700-15-1009 | 2,000
Ri24 R125 - RES,C,y1/20,5%,1 CFL/2-1 ASE  |4700-25-1008 | 2.000
TPDL TPO2 TPO3 TPO4 TROS  |TESTPOINTS- 25208-1 USECO |2112-19-0005 | 10,000
TPOS TPO7 TROB TPOS TPLO
Uo1 U2 0P ANF NS741CY SIG | 7000-57-4100 | 2,000
STATIC SENSITIVE #2
403 POWER AMP, AUDIO L380N NAT  |7000-03-8001 | 1,000
STATIC SENSITIVE #2
b4 27 OF ANP LFISIN NAT  |7000-00-8100 | 2,000
STATIC SENSITIVE #2
UOS 104 109 U17 DUAL OP AP TLOBZCP 7-1 |7000-00-8200 | 4,000
STATIC SEMSITIVE #2
0o7 V19 QUAT 5PST SWITCH 16308 SCX | 7000-03-0800 | 2,000
STATIC SENSITIVE
COMIEST DEFL D,A7,3100 1110-70-0050 A
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REFEREMCE TESIGHATORS FART DESCRIPTION ORIG-MFGR-PART-ND HFGR Part No. a1y

408 ULs DUAL MOMOST/MVETR IH?4123N NAT . | 8007-41-2300 2,000
STATIC GENSITIVE

UL Ul4 U20 U21 u22 U24 SPUT ANALOG SWITCH TL&OZCP T-1 7000-06-0700 6.000
STATIC SENSITIVE

U1t QUAL P0S NANL,SCHNT SM74L5132N T-1 8007-41~3210 1,000
STATIC SENSITIVE

U1z OF ANP, BIMOS CA3140E RCA 7000-31-4001 1:000
STATIC SENSITIVE

Uil QUAD POS NANT SN74LS0ON T-1 8000-74-0010 1,000
STATIC SENSITIVE

U14 DUAL J-K FLIP-FLOP DM74LS74AN NAT 8000-74-7610 | 1,000
STATIC SENSITIVE ’

Uig guUAL 2-INPUT OR GATE HH74C32 NAT 8000-74-3211 1,000
STATIC SENSITIVE , )

U23 QUAD 2-IN AND SH74LS08BN T-1 8000-74-0810 1,000
STATIC SENSITIVE

28 QUATN EXCL, OR GATE Ch4030BE RCA 8000-40-3010 1,000
STATIC SENSITIVE

U24 PHOTON COUPLED FET H1iF1 G-E 3710-00-0010 1,000

~ COMTEST [EFL BILA7,3100 1110-70-0050 &
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REFERENCE DESTGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR PART NUMBER QTY
co1, €03, €04, CO7, CO8, CAP, DISC, 3KV, .0lUF | DD30-103 c-L 1510-14-0103 6.000
c10
€02, Cl4, C15, Cl6, C17, CAP, DISC, .0OSUF UK25-503 c-L 1510-14-1503 8.000
c18, c25, ¢38
€09, €11 CAP, DISC, 2KV, .25UF | KM9-20-250 FCY 1510-14-2254 2.000
c06 CAP, DISC, .22UF 4PS~P22 SPR 1510-14-3224 1.000
€13, C26 CAP, TANT, 20V, 10UF 196D106X9020JA1 SPR 1510-25-2100 2.000
€39 CAP, TANT, 20V, 15UF 196D156X9020KA1 SPR 1510-25-2150 1.000
c32 CAP, TANT, 35V, 1UF 196D105X9035HAL SPR 1510-25-3109 1.000
C34 CAP, TANT, 35V, 2.2UF | 196D225X9035JA1 SPR 1510-25-3229 1.000
€05 CAP, ELEC, 300V, 120UF| 39D127F300HS4 SPR 1510-25-5121 1.000
C40, C41, C42 CAP, ELEC, 16V, 100UF | ECEBICV101S PNSNC 1510-25-8102 3.000
€33 CAP, MICA, 500V, DM15-102J ARC 1510-50-0102 1.000
.00LUF
c12 CAP, MICA, 500V, 220PF | DM-15-221J ARC 1510-50-0221 1.000
c19 CAP, FILM, .0047 UF 225P47291WD3 SPR 1510-61-7472 1.000
DS PC BOARD 1717-00-0068 1.000
IC SKT, 8 PIN DILB-8P-108 BURND 2112-00-~0007 3.000
IC SKT, PC, 14 PIN €931402 T-1 2112-00-0011 3.000
MC000-073
IC SKT, 16 PIN DILB~16P-108 BURND 2112-00~0012 2.000
MC000-074
Jox PLUG, 6~PIN KONEKTON 09-65-1061 MOL 2112-05-0002 1.000
MC000-075
J02 CONNECTOR, MOLEX 09-66-1121 MOL 2112-08-0036 1.000
CARD EJECTOR 105 CLMRK 2112-12-0059 2.000
TPO1, TPO2, TPO3, TPOS, TESTPOINTS 2520B-1 USECO 2112-19-0005 5.000
TPO6
CABLE TIE, 5-1/2 T181 TYTON 2810-00-0016 3.000
R56 RESISTOR, VARIABLE 1K | 3386W-1-102 BOU 4610-02-0102 1.000
RO4, R51 POT, 10K 3386W-1-103 BOU 4610~02-0103 2.000
RO3, RS54 POT, 100K 3386W-1-104 BOU 4610~-02-0104 2.000
RS2 POT, 500 3386W-1-501 BOU 4610-02~0501 1.000
RS3, R55 POT, 5K 3386W-1-502 BOU 4610-02-0502 2.000
R90 RES, C, 1/4W, 5%, 1K CF1/4-1K ASE 4700-15-1001 1.000
R47 RES, C, 1/4W, 5%, 10K | CF1/4-10K ASE 4700-15-1002 1.000
R22, R23, R24, R25, R26, RES, C, 1/4W, 5%, 1M CF1/4-1M ASE 4700-15-1004 7.000
R77, R92
R48 RES, C, 1/4W, 5%, 120 | CF1/4-120 ASE 4700-15~1200 1.000
RO5, RO6 RES, C, 1/4W, 5%, 180K | CF1/4-180K ASE 4700-15-1803 2.000
R27 RES, C, 1/4W, 5%, 18 CF1/4-18 ASE 4700-15-1809 1.000
R72, R93 RES, C, 1/4wW, 5%, 2K CF1/4-2K ASE 4700~15-2001 2.000
RO7 RES, C; 1/4W, 5%, 20K | CF1/4-20K ASE 4700-15-2002 1.000
R30, R46 RES, C; 1/4W, 5%, 2.2K | CF1/4-2.2K ASE 4700-15-2201 2.000
R62 RES, C, 1/4W, 5%, 22K | CF1/4-22K ASE 4700-15-2202 1.000
RO8 RES, C, 1/4W, 5%, 22M | CF1/4-22M ASE 4700~15-2205 1.000
R32 RES, C, 1/4W, 5%, 33K | CF1/4-33K ASE 4700~-15-3302 _ 1.000
COMTEST HV SUPPLY BD, A8, 3100 1110-70-0068 B
PAGE 1 REV

PARTS LIST




PARTS LIST

REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR PART NUMBER Q1Y

R68 RES, C, 1/4W, 5%, 36K |CE1/4-36K ASE 4700-15~3602 1.000

RO1, RO2 RES, C, 1/4W, 5%, 43K |[CFL/4-43K ASE 4700~15~4302 2.000

R43 RES, C, 1/4W, 5%, 4.7K [CFl/4-4.7K ASE 4700-15-4701 1.000

R91 RES, C, 1/4W, 5%, 47K |CF1/4-47K ASE 4700-15-4702 1.000

R31, R49 RES, C, 1/4W, 5%, 4.7M |CB4755 A-B 4700-15-4704 2.000

R11 RES, C, 1/2W, 5%, 820 |CF1/2-820 ASE 4700~25-8200 1.000

R0 RES, C, 2W, 5%, 22K 112235 A1 4700-45-2202 1.000

R29, R37, R39 RES, MF, 1/8W, 1%, 10K |RNS55D-10K MILSP 4701~-03-1002 3.000

RAL, RA4 RES, MF, 1/8W, 1%, RNS5D=10. 2K MILSP 4701~03-1022 2.000
10.2K

R38, R4O RES, MF, 1/8W, 1%, RN55D-11.0K MILSP 4701-03-1102 2.000
11.0K

R42 RES, MF, 1/8W, 1%, RN55D-11.8K MILSP 4701-03-1182 1.000
11.8K

R69 RES, MF, 1/8W, 1%, RN55D-12.1K MILSP 4701-03-1212 1.000
12.1K

R12 RES, MF, 1/8W, 1%, RN55D-169K MILSP 4701-03-1693 1.000
169K

R13, R33, R34 RES, MF, 1/8W, 1%, RN55D-19. 6K MILSP 4701-03-1962 3.000
19.6K

R87 RES, MF, 1/8W, 1%, RN55D-215K MILSP 4701-03~2153 1.000
215K :

R36 RES, MF, 1/8W, 1%, RN55D=221K MILSP 4701-03-2213 1.000
221K

R28 RES, MF, 1/8W, 1%, RN55D-255K MILSP 4701-03-2553 1.000
255K

R61 RES, MF, 1/8W, 1%, RN55D-261K MILSP 4701~03-2613 1.000
261K

R78 RES, MF, 1/8W, 1%, RN55D-274K MILSP 4701~03~2743 1.000
274K

R35 RES, MF, 1/8W, 1%, RN55D~2.8K MILSP 4701-03-2801 1.000
2.8K

R1S RES, MF, 1/8W, 1%, RN55D-301K MILSP 4701-03-3013 1.000
301K

R14 RES, MF, 1/8W, 1%, RN55D-392K MILSP 4701-03-3923 1.000
392K

R60 RES, MF, 1/8W, 1%, RN55D-30. 1K MILSP 4701~03-3012 1.000
30.1K

R67 RES, MF, 1/8W, 1%, RN55D-45.3K MILSP 4701~-03-4532 1.000
45.3K :

RO9 RES, MF, 1/8W, 1%, RN35D-4.87K MILSP 4701-03-4871 1.000
4.87K

R82 RES, MF, 1/8W, 1%, RN55D-523K MILSP 4701-03-5233 1.000
523K

R70 RES, MF, 1/8W, 1%, RN55D-7.32K MILSP 4701-03~7321 1.000
7.32K

R4S RES, MF, 1/8W, 1%, RN55D-8.45K MILSP 4701-03-8451 1.000
8.45K

" RE6 RES, MF, 1/8W, 1%, RN55D-9.76K MILSP 4701-03-9761 1.000

9.76K

R16, R17, R18, R19, R20, RES, MF, 1/4W, 1%, RN60D-261K MILSP 4701-13-2613 7.000

R21, R71 261K

CR16 DIODE, VARACTOR NV430D10 NEC 4803-02-0017 1.000

CRO1, CRO2, CRO3, CRO4, DIODE, RECT, 800V ED30015 ETP 4806-01~4006 5.000

CRO7

COMTEST HV SUPPLY BD, A8, 3100 1110-70-0068 B
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR PART NUMBER QTY

CRO6G, CROY, CRLO, CRLL, prope, RFEC", 7000V G7F=-7KV=-LOMA~ 1 50NS GAL 4806~02~0070 5.000

CR12

CRO8, CR13, CR14, CR1S, DIODE, SIGNAL 1N914 G-E 4807-01-0914 5.000

CR19 :

CR17, CR18 DIODE, SIGNAL HSCH1001 H-P 4807-01-6263 2.000

Q01, QO02, Q03, Q04 TRANSISTOR 2N6559 MOT 4901~-06-5590 4.000

R81 THRMSTR, 1K Q81 TLLAB 5310-00-0009 1.000

uos OP AMP TLO84CP -1 7000-00-8400 1.000

uos, u1o QUAD SPST SWITCH DG308 SCX 7000-03-0800 2.000
STATIC SENSITIVE

uo2 IC, IL004-001 LM339N NAT 7000~03-3900 1.000

U1l OP AMP/BUFFER LF357N NAT 7000-03-5700 1.000

uo7 RMS/DC. CONVERTER AD636JH A-D 7000~-06-3610 1.000
STATIC SENSITIVE

uol, Y03 OP AMP N5741CV SIG 7000-57-4100 2.000

Uo4 HEX INVERTER MM74CO4N NAT 8000-74~0412 1.000
STATIC SENSITIVE

COMTEST HV SUPPLY BD, A8, 3100 1110-70-0068 B
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REFERENCE LDESIGNATORS PART DESCRIFTION ORIG-MF GR-FART-ND AF bR Part No. iy
£o1 €02 €03 CAF (MON, 504, 22UF 8131-030-151-224H g 1510-14-6224 1 3,000
401 SOCKET,14 LIP LOW SHO~14-567 T-B 2112-00-0047 | 1,000
PROFILE
k01 RO2 KO3 RES,C,lMHySi,lK CF1/4-1K ASE 4700-13-1001 | 3.000
RD4 POT,5K 33BaW-1-502 BOU 4610-02-03502 1,000
05 RES,Cy 1/ 40,54, CF-1/4-1.0 ASE A700-15-1008 |  1.000
EPOL RES NTWK,SIP,9-4.7K 109-472J EPITK | 4770-00-0014 1.000
U0t Bo2 Uo3 LCP CTLR/DRVE,ALPHAN | UPL722506-00 NEC 8000-72-2510 |  3.000
STATIC SENSITIVE
COMTEST PC ASSY,LCH AS 1218-70-0001 &
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REFERENCE DESIGNATURS

PART DESCRIFTION

ORIG-HF GR-FART-NO Lty

Ui

Part No.
CROZ CROA CROS CRIL CR12 | LED,YL,T-1-3/4 HLNP-3400 H-F | 4810-02-0011 | 10.000
CR13 CR16 CR20 CRZ2 CR23 | STATIC SENSITIVE #2
Cri7 TR21 LEDL,RED, T-1-3/4 KLHP-3300 H-F 4810-02-0012 2.000
STATIC SENSITIVE %2
501 506 SWITCH,S57TA,FER B/F 1820-0017 W-1 5110-00-0033 2,000
502 503 509 SWITCH,35TA PER R/P 1820-0012 -1 5110-00~0030 3.000
S804 505 507 S10 S12 514 SWITCH, 1574 PER B/P 1820-0013 W-I 5102~00-0009 7,000
515 ,
508 511 SWITCH,4STA PER R/F 1820-0011 -1 5110-00-~002% 2000
812 SWITCH,25TH FER B/P 1820-0014 -1 5110-00-0031 1,000
514 SWITCH, 15TA, NOM, 1820-0014 W-1 | 5110-00-0032 | 1.000
FER B/P
COMTEST SWITCH BD,A10,3100 1110-70-0041 A
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REFERENCE DESIGNATORS PART DESCRIFTION ORIG-KF GR-PaRT-NU AFGR Part No. ary
C:_% ggé £23 C24 €25 C25 CAP,DISC, .OSUF UK25-303 L 1510-14-1502 | 8,000
£o2 C11 CAP MON, 50V, 1UF 3420-050-E105H AER 1510-11-3103 | 2.000
£03 Co4 Ci2 €13 CAP TANT, 33V, IUF 196D105X9035HAL 5PR 1510-25-3109 {  4.000
£05 CAP HICA, 500V, 47PF CHOSEDA70403 SFR 1510-50~0470 }  1.000
C04 CAF,HICA, 500V, 001UF | DM15-102J ARC 1510-30-0102 | 1.000
£o7 CAP,HON, S0V, . 1UF C320C104K5RECA UNCAR | 1510-13-1104'| 1.000
£og CAF (FILH,83Y, 047UF 168/ 047/K/63/8 WSTLK | 1510-63-9473 | 1.000
L10 C31 CAP, TANT y 20V, 47UF 1941147 5X9020PEA SFR 1510-26-4470 1 2,000
C14 16 CAPHICA, SO0V, 220FF DH-15-221J #RC 15310-30-0221 | 2,000
15 CaF,HICA, 500V, 27PF CHOSED270J03 ARC 1510-50-0270 | 1.000
£17 CAP,MICA, 300V, 1500PF | DM19-152J ARC 1510-50-0152 1 1,000
€18 CAP,HICA, 500V, 200FF IM15-2013 5-F 1310-50-0201 1,000
£19 CAP,HICA, 500V, LOOPF IM15-1014 c-b 1510-50-0101 1,000
£20 CAP,MICA,500V, 300PF [M15-301J ARC 1310-50-0301 1,000
£ CAP,NICA, 500V, 620PF [M15-6214 ARC 1510-50-04621 1,000
£29 CAP FILH,2G0V,,068UF | 140/.068/K/250/C WSTLK | 1510-61-75683 | 1,000
£30 CAFy TANT, 20V, 10UF 198D0106X90204a1 3PR 1510-25-2100 | 1,000
LR CAP, 10N, 50V, 10PF RAGO-100DA MURGA | 1510-11-B100 | 1.000
£33 CAP,HICA, 300FF, 500V [M15-501d ARCO | 1510-50-0301 1,000
CROT CRO2 CRO& CRO7 CROS IlIGI‘E,SiSHP;L IN91A G-£ 4807-01-0914 | 9,000
CRO? CRLC CR14 CRIS STATIC SEMSITIVE-#
01 HOR RA,DUAL JEJECT 50 | 1-4994%2-1 AP 2112-08-0071 1,000
J02 HDR, DBL,STRT, 26-PIN 800-383 SPST - | 2112-08-0064 1,006
Lol Loz CHOKE VK20010/3H FRXC | 1810-09-0001 2.000
4ot fo2 TRAHSISTOR FN2222 NAT 4901-02-2220 | 2.000
STATIC SENSITIVE #2
303 TRANSISTOR 2N3565 NAT 4901-03-3630 1,000
STATIC SENSITIVE #2
804 TRANSIETOR FN4356-5 NAT 4901-04-3360 14000
STATIC SENSITIVE #2 ‘
@05 806 TRANSISTOR PMA275 NAT 4902-04-2750 | 2.000
STATIC SENSITIVE 2
ROL RES,Cy 174K, 37, 68K CF1/4-6BK ASE 4700-15-6802 1,000
ko2 POT, 100K 33B50-1~-104 BOU 4510-02-0104 1,000
COMTEST A0 SUR ASSY 1218-70-000% A
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ZFERENCE DESIGNATORS FART DESCRIFTION OR{G-MFGR-PART-HD AFGR Part No. ary
RES,Cy1/44, 57,330 CHL/74-3. 3N ASE 4700-15-3304 | 1,000
104 R99 RESISTOR, VARTABLELK 3334U-1-102 BOU 4410-02-0102 | 2,000
BES)Cod/ 40,571, 2K CF1/4-1.2K ASE 4700-15-1201 1,000
R34 RI7 R9S RES,C, 1/44,3%, 100 CFi/4-100 ASE 4700-15-1000 | 4.000
RESVC, 174U, 50,5.2K CF1/4-6.2K ASE A700-15-5201 1,000
R1é RES,MF, 1/84, 1%, 25,5 | RNS5D-21,5K RILSP | 4701-03-2152 1 2,000
F\"LS FOT, 10K 3386W-1-103 KOU 4610-02-0103 | 2,000
RL1O RI7 REG,NF,1/BW, 12,974 RNS50-974 HILSP [ 4701-03-9760 | 2,000
K36 Ré&6 REI RB6& RES,Cyl/ 44,52, 18 CFL/4-1M 5k A700-15-1004 | 5,000
RI12 R13 FOT,500 3386W-1-301 QU 4610-02-0501 | 2.000
RES)Cy1/4N, 57,680 CF1/4-680K ASE 4700-15-6803 1,000
R3I3 RaG RS1 REF RES,Cy 174,537,180 CF1/4-180 ASE 4700-15-1800 | 5,000
RES,Cy1/4W,5%,4,7K CF1/4-4.K ASE 4700-15*4701 Lo0d
20 R34 R70 ROJ RRE R RES)Cy1/4K)5%,5.1K CF1/4-5,1K ASE 4700-15-5101 5,000
R22 R42 RESyCy1/4U, 3%, 47K CF1/4-47K ASE A700-15-4702 | 3.000
R23 ROV RESC41/44, 5%, 12K CF174-12X ASE 4700-15-1202 2,000
RESyCy 1788, 3% 1y CFi/4-1.2 ASE 4700-15-1204 1,000
RES, o1/ 48,5206, 24 CRA2SS A-B 4709-15-6204 1000
RES,Co1/44, 57, 33K CF1/4-33K ASE 4700-15-3302 | 1.00¢
R30 R37 B30 RIY HBZ RES,Cyl/ 40,52, 20K CF1/4-20K ASE A700-15-2002 | 4,000
3L R32 RA4 RAT RHO 25,00 1744,3%,480 CFi/4-480 ASE 4700-15-6800 | &.000
RBY RESyLy 1744y 51, 15K CF1/4-13K ASE 4700-15-1502 2.000
R REG Ly 1/ AR, ST, 100K CF1/8-100K ASE 4700-15-1003 | Z2.000
RESCy 174, 3%, 2K CF1/4-2K ASE 4700-15-2001 1,000
‘ RES,C o1/ 48y 5%, 30K CFi/74-56K ASE 4700-15-5602 1,000
H43 R&5 RAB R7I ES5,C, 1740, 5%, 10K CF1/4-10K ASE 4700-15-1002 | 7,000
B4 Ra4 RE1 RESyCy1/4UW, 5%, 1K CF1/74-1K ASE 4700-15-1001 4,000
RES/HF ,L/BH, 1%,88.7K | RNSSL-88.7K NILSP | 4701-03-8872 | 1,000
FOT, 2K 3386W-1-202 EOU 4510-02-0202 | 1.000
R74 RES,MF,1/8W,1%,10,2K | RNS5D-10.2 HILSF | 4701-03-1022 | 2,000
RES HF,1/8,1%,y4,22K RNGOI-4, 22K KILSP | 4701-03-4221 1,000
RES,C, 1784, 17,1, 21K RM3SH MILSP | 4701-03-1211 1,000

COMTEST AlD SUB ASSY 1218-70-0005 A
PARTS LIST PAGE! 2 REV




FEFERENCE DESIGNATORS PART DESCRIFTION ORIG-RFGR-PART-HO kbR oy
Part No.
Ré2 RES,HF,1/84,1%,604 ENSS0-404 RILSF | 4701-03-4040 1000
k63 RESyCy1/4W,5%,510 CF1/4-510 ASE 4700~15-3100 1:009
R&7 RES,HF ,1/84, 1%, 130K RNSSD-13.0K NILSP | 4701-03-1302 1,000
R4S RY3 RES, L1740, 57,540 CF1/4-540 ASE 4700-15-5600 2,000
K72 RES,NF 178§, 14,51 1K RNE5U-51 1K AILSP | 4701-03-5112 1,000
R73 RESy1/BW, 1%, 49.9K RNSTI-49.9K HILSF | 4701-02-4992 1.000
R75 RES,WF,1/8H4, 1%,81.9K RMSS0-461.9K BILSP | A701-03-6192 1,000
75 RES, MF,1/8W, 17,12, 7K FENSED-12.7 MILSF | 4701-03-1272 1000
k77 RES,MF,1/84,1%,78.7K RHS50--78. 7K KILSP | 4701-03-7872 | . 1,000
R78 RES HF,1/84,1%,17.8K RNSST~17.8K HILSP | 4701-03-1782 1.000
j7% REGyMF,1./88,17,35. 7K RNSSD-35,7K HILSF {4701-03-3572 1,000
B0 RES.HF,L’BN‘.IZ,B»BK RNSSI-13.3K HILSP {4701-03-1332 1,000
Ret RES,C,1/4W,5%,2. 28 Cr1/4-2.2 ASE A700-15-2204 1,000
R95 K97 R98 RES,Cy1/ 48,537,150 CFi/4-150 ASE 4700-15-1500 3.000
301 U05 UOB U9 Ul Uls GUADIN SPST SWITCH 16308 SCX 7000-03-0800 8,000
U1s U1é STATIC SENSITIVE
002 U03 U04 U06 U1l ULz TUAL P AMP TLOS2CP T-1 7000-00-8200 6,000
STATIC SENSITIVE 32 v
Uo7 QUAD L-H VOLT SHFTX CI4010%9RE RCA B004-01-0910 1.000
STATIC SENSITIVE
U13 HEX TRNVERTER MM74C04N NAT 3000-74-0412 1,000
STATIC SEMSITIVE
ui7 QUAD 2-IR HAND NM74C00N NAT 8000-74-0011 1.000
STAT.SENS,
U1s TRIPLE 3-INP NAND #H74C10 NAT 8000-74-1011 1,000
STATIC SEMSITIVE
A10 SUB ASSY 1218-70-000% f
COMTEST
PARTS LIST PAGE}Y 3 REV




RETERENCE TESIGRATORS PART TESCRIFTION TRIG-RFGRFARTRD [ PR | oo~ [ W17
BT01 BATT,LT, 3V BR2325-1HB PNSNC | 4010-00-0020 | 1,000
cot CAP,CLEC, 350, 68UF | 1941504%9035HA! SPR | 1510-25-3688 | 1,000
£o2 CAP,ELEC, 16V, 100UF | 20YH100 HOUS | 1510-27-6101 | 1,000
[03 06 08 C10 C11 C12 | CAP,DISC, O1UF UK25-103 C-L | 1510-14-1103 | 19,000
CI3 Ci4 C15 C16 Ci7 C18 -
Cly €20 C21 €22 €23 033
T04 O CROY CAF, TANT 359, 1UF 19611105X9035HA1 SPR | 1510-25-3109 | 3.000
£07 CAP,TANT,35,2,2 UF | 1940225X9035081 SR |1510-25-3229 | 1.000
C24 CAP,HON, 50V, .0047UF | CN30CA72K CRL | 1500-11-8472 | 1,000
€25 | CAP,HON, 50U, 022UF | RAS0-223D MURGA | 1510-11-8223 | 1,000
£26 CAP,HICA,500V,560PF | [M-15-561J ARC | 1510-50-0561 | 1,000
c27 CAP,FILH, ,039 UF 160/,039/K/400/ | PLSSY |1510-61-1393 | 1,000
L28 31 CAP, DISC, 05UF UK25-503 C-L [ 1510-14-1503 | 2,000
£29 CAF FILK, 250V, ,056U0F | 160/,056/0/250/C | PLSSY | 1510-62-3563 | 1.000
0 CAPMICA, 100V, 1200PF | 1510-50-4122 W1 | 1510-50-4122 | 1,000
£32 CAF, TANT, 35V, A7UF | 196D474X9035HAL SPR | 1510-25-3478 | 1,000
74 CAP , HON, 50V, ,01UF CHISC103K t-L | 1510-14-4103 | 1,000
CRO1 CROI CRO4, CRO6 | DIODE,SIGHAL 1N914 G-E  |4807-01-0914 | 4,000
STATIC SENSITIVE 42 .
CRO2 CROS UIODE, SIGNAL HSCH1001 H-P | 4B07-01-6263 | 2,000
STATIC SENSITIVE 42
Jot HOR ,RA, DUAL,EJECT 40 | 1-499492-1 AMP | 2112-08-0071 | 1,000
Jo4 CONMy RF , STR, JACK 700209 CBLWY | 2110-08-0006 | 1,000
Lol CHOKE YK20010/3R FRXC | 1810-09-0001 | 1,000
ROL R23 RES,C,1/44,5%,270K | CF1/4-270K ASE | 4700-15-2703 | 2,000
RO R2B RES G 1/4H 5%, 10K CF1/4-10K ASE | 4700-15-1002 | 2,000
RO3 RS RES,Co1/44, 5%, 14 CF1/4-1H ASE | 4700-15-1004 | 2,000
R4 - RES Gy 1/4H, 57, 1K CF1/4-1K ASE | 4700-15-1001 | 1,000
RO RES Gy 1/ 44y 57,470 CF1/4-470 ASE | 4700-15-4700 | 1,000
F06 RES,Cy 1/4H,5%,200k | CF1/4-200K ASE | 4700-15-2003 | 1,000
RO7 ROB RO9 R0 R1l K12 |RES,C,1/84,5%,4.7K | CF1/4-4,%K ASE | 4700-15-4701 | 9.000
Ri4 R25 R30 .
R13 K25 RES,Co1/4W,5%,8.28 | CF1/4-8.2K ASE | 4700-15-8201 | 2,000
RIS RI9 RES,Cy L/4M, 52,2020 | CF1/4-2,2H ASE | 4700-15-2204 | 2,000
COMTEST UPROC ED,AL1,3100 1110-70-0067 C
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PART DESCRIFTION

REFERENCE DESIGNATORE ORIG-AFGR-FART-ND AF R ATy
i Part No.

3, RES,C, 1/4W,5%, 75K CF1/4-75K ASE | 4700-15-7502 | 1,000

Ri§ R20 R21 RES,C,1/48,57, 100K CF1/A-100K ASE 4700-15-1003 34000

R22 RES,C, 1/44,57,51K CF1/4-31K ASE 4760~-153-3102 1.000

07 RES,Cy1/4W,57%, 300K CF1/4-300K ASE | A700-15-3003 | 1,000

RES,C, 1/4W,5%,30K CF1/4-30K ASE | 4700-15-3002 | 1,000

RPOT REQO2 RES NT#K,SIF,5-4.7K 4805~472J EPITK | 4770-00-0003 2,000

RP03 RES NTWK,S5IF,9-4.7K 109-4724 ERITR | 4770-00-0014 14,000

RPOA RES NTWK,SIF,?-10K 109-163J EFITK | A770-00-0012 1,000

bo2 KICROFROCESSOR ;8-BIT HC48HOHSFP HOT 8000-48-0911 1.000
{2 MHZ) STATIC SEN

Ut Ui8 U19 u20 u21 OCTAL BUF/LN DIRVR SN741.5244N T-1 8007-42-4410 5,000
STATIC SENSITIVE

04 GUAD POS NAND SN74LS00N T-1 8000-74-0010 1,000
STATIC SENSITIVE

Uos QUAD BILAT SWITCH ChOA016AE RCA 8000~40~1410 1.000
STATIC SENSITIVE X

UoE BuAt. COMPARATOR LHI93N NAT | 7000-03-92310 1.000
STATIC SENSITIVE #2

Uo7 HEX INVERTER SN74LS04N T-1 | 8000-74-0410 | 1,000
STATIC SENSITIVE

ung COUNTE ,BINARY ,4-BIT SN74L592 MOT 8000-74-93190 1,000
STATIC SENSITIVE

U9 DEMULTIPLEXER DM74LS156N NAT | 8007-41-5610 | 1,000
STATIC SENSITIVE '

git STATIC RAM HM&116LP~4 HIT 8000-41-1610 1006
STATIC SENSITIVE ‘

g2 SYSTEM TIMING CTLR AM?513PC AMD 8000-95-1310 1,000
STATIC SENSITIVE

Ui MICROPROCESSOR,PIA KCoBE21P KOT B000~-468-2111 1,000
(2 NHZ) STATIC SEN

ULd V15 U146 DUAL D-FLIP FLOP SH7ALG74AN T-1 | 8000-74-7411 | 3,000

‘ STATIC SENSITIVE

Uiz OCTAL BUS XVR SH7ALS245N T-1 8007-42-4510 1,000
STATIC SEMSITIVE ,

U22 U23 124 U2S 126 OCTAL D FLIP-FLOP SN7ALE377 7-1 | 8007-43-7716 | 5.000
STATIC SEHSITIVE ,

u27 PO VOLTAGE REG, UA7805UC FCD | 7000-78-0523 | 1,000
STATIC SENSITIVE $2 :

uz8 DECADE COUNTER MM74C90 NAT | 8000-74-9010 | 1,000
STATIC SENSITIVE

COMTEST UPROC BD,A11,3100 1110-70-0047 C
PARTS LIST PABE} 2 REV




EFERE it RIPTI [G-HFGR-PART-H FoR
REFERENCE DESIGNATORS ART DESCRIFTION ORIG-MFGR-PART-HO MFGR Part No. oy
129 PHASC UKD, LODP CTi4046AE RCA B000-40~4610 | 1,000
STATIC SEMSITIVE \
430 | QUAD - 2-IN NAND MH¥74C0O0N NAT 8000-74-0011 1 1,000
STAT,SEMS.
Ut BUAD EXCL. UR GATE CI4G30RE RCA 8000-40-3010 |  1.000
STATIC SENSITIVE
132 OP AP LF35IN NAT 7000-00-8100 | 1.000
STATIC SEMSITIVE #2
433 DCOR/IERUXR SN74L5138N 7-1 8007-41-3810 | 1,000
STATIC SENSITIVE
51 =~ See Page 4
COMTEST UPROC BD;ﬁ}l;SiOO 1110-70-0047 L
PARTS LIST PAGE: 3 REV




PART DESCRIPTION

REFERENCE DESIGNATORS ORIG MFGR PART NO MFCR PART NUMBER Qry
sl SWITCH, DIP 4 POLE K40-048 ARE 5112~00~0007 1.000
COMTEST UPROC BD, All, 3100 1110-70-0067 c
PARTS LIST PAGE 4 REV




PARTS LIST

Page 1

REFERENCE DESIGNATORS __ | PART _DESCRIPTION ORIG MFGR PART NO MFGR PART NUMRER oy
AL12/SWITCH PLUG ASSY 1219-70-0039 1.000
HEATSINK, INVERTER 1417-30~0200 1.000
€08, €09, €12, C13 CAP, DISC, 1KV, .DLUF | 5GA-S10 SPR 1510-10-1103 4.000
c17 CAP, DISC, .0O5UF UK25-~503 C-L 1510~14~1503 1.000
€03, C16 CAP, MON, 50V, .01UF | CWISCLO3K c-L 1510-14-4103 2.000
Co6, eny CAP, TANT, 20V, {0UF 196B1O6GXHI200AY SPR 1510-25-2100 2,000
€02, CO4 CAP, TANT, 35V, 1UF 196D105X9035HAL SPR 1510~25-3109 2.000
CL4 CAP, ELECT, 16V, SM16VB2200K UNCHM 1510-27-3222 1.000
2200UF
c1s CAP, ELEC, 16V, 10OUF | 20YH100 MOVS 1510-27-6101 1.000
oL CAP, FILM, .1UF 225P010491WD3 SPR 1510-61-7104 1.000
o5 CAP, FLIM, .1SUF 225P15491XD3 SPR 1510~62-1154 1.000
cl1 CAP, FILM, 250V, .22UF | 160/.22/K/250/F WSTLK 1510-62-3224 1.000
DS PC BD, 3100-A12 1717-00-0069 1.000
FROM: 3210-05-0046
101 CONN, MALE, 7-PIN 09-80~1073 MOL 2112-05-0016 1.000
MICA INSULATOR BO8853A001 MOT 2810-11-0004 8..000
NYLON BUSHING B51547F005 Mot 2810-11-0005 4.000
NUT, 4-40X1/4, NP 8003-NP F-5 2810-14-4104 4.000
HEX NUT 6-32 CRES. 70206 F-§ 2810~16-0024 4.000
STNLS
SCW, PFH, 4-40X5/16 22223 F-§ 2810-23-0052 4.000
STAINLESS
SCW, PFH, 6-32X3/8 22244 F-§ 2810-23-0060 4.000
STAINLESS
WSHR, SPCR, 6, .1401D | 97313 F-$ 2810-26-0012 4.000
WASHER, #4, TIN PLATE W-1 2810~28-0032 4.000
uo9 PHOTON COUPLED FET H11F1 G-E 3710-00-0010 1.000
R23 POT, 10K 3386W-1-103 BOU 4610~02~0103 1.000
RO4, RI12 POT, 5K 3386W-1-502 BOU 4610~02-0502 2.000
R27, R29, R31, R33 RES, C, 1/4W, 5%, 100 [ CF1/4~100 ASE 4700~15-1000 4.000
ROZ, R4O, R43 RES, C, 1/4W, 5%, 1K | CF1/4-1K ASE 4700-15-1001 3.000
R16, R17, R18, R19 RES, C, 1/4W, 5%, 10K | CF1/4-10K ASE 4700-15-1002 4.000
RO9, R4L, R42 RES, C, 1/4W, 5%, 100K | CF1/4-100K ASE 4700-15-1003 3.000
R39 RES, C, 1/4W, 5%, 2K | CF1/4-2K ASE 4700~15-2001 1.000
R25 RES, C, 1/4W, 5%, 2.2K | CF1/4-2.2K ASE 4700-15~2201 1.000
R37 RES, C, 1/4W, 5%, 22 | CF1/4-22 ASE 4700-15-2209 1.000
ROL RES, C, 1/4W, 5%, 27K | CF1/4-27K ASE 4700~15-2702 1.000
R15, R20 RES, C, 1/4W, 5%, 3.3M | CF1/4-3.3M ASE 4700-15~-3304 2.000
R34 RES, C, 17/4W, 5%, 4.3 RCF—A.B-QB. cI1 4700-15-4308 1.000
RO8 RES, C, 1/4W, 5%, 4.7K | CF1/4=4.7K ASE 4700-15-4701 1.000
R36 RES, C, 1/4W, 5%, 470K | CFL/4-470K ASE 4700-15-4703 1.000
R38 RES, C, 1/4W, 5%, 5.1K| CF1/4-5.1K ASE 4700~15~5101 1.000
R10 RES, C, 1/4W, 5%, 51K | CF1/4-51K ASE 4700-15-5102 1.000
RO6, R14, R21 RES, MF, 1/8W, 1%, 10K | RN55D-10K MILSP 4701-03-1002 3.000
R11 RES, MF, 1/8W, 1%, RN55D-18. 2K MILSP 4701-03-1822 1.000
18.2K ;
COMTEST PWR INV BD, Al2, 3100 (U) 1110-70-0069 Rgv




REFERENCE DESTGNATORS | PART DESCRIPTION ORIG MFGR PART NO MFGR PART NUMBER qry

RO3 RES, MF, 1/8W, 1%, 20K | RN55D-20K MILSP 4701-03-2002 1.000

RO7 RES, MF, 1/8W, 1%, RN55D-221K MILSP 4701-03-2213 1.000
221K

ROS RES, MF, 1/8W, 1%, RN55D-26.7K MILSP 4701~03~2672 1.000
26.7K

R13 RES, MF, 1/8W, 1%, RN55D~30.1K MILSP 4701-03~3012 1.000
30.1K

R22 RES, 1/8W, 1%, 49.9K RN55D-49.9K MILSP 4701-03-4992 1.000

R24 RES, MF, 1/8W, 1%, RN55D-61.9K MILSP 4701-03-6192 1.000
61.9K

R26, R28, R30, R32 RES, WW, 3W, 1%, 1 R§2B~3W-1~1% DAL 4702-55~1008 4.000

CRO3 DIODE, ZENER, 6.2V 1N4735 MOT 4801-01-4735 1.000

CRO7 DIODE MR501 MOT 4806-02-0007 1.000

CRO1, CRO2, CRO4, CROS, DIODE, SIGNAL 1N914 G-E 4807-01~0914 5.000

CRO6

Q01 TRANSISTOR PN2222 NAT 4901~02-2220 1.000

Qo2 TRANSISTOR 2N4403 NAT 4901-04~4030 1.000

Q03, Q05, Q07, Q09 TRANSISTOR TIP35C MOT 4902-00-0350 4.000

Q04, QO06, Q08, Q10 TRAN, MOSFET IRF531 IREC 4902~00-5310 4.00
STATIC SENSITIVE
WIRE, 22, RD 6012-12-2222 15.000
FROM: 6012-12-2999
WIRE, 22, WH MIL-W-16878D~B~22-WH MILSP 6012-12-2999 15.000
WIRE, 14, UL1015, BL UL10153-14-BK ULSP 6013-11-4000 10.000
WIRE, 14, UL1015, RD UL1015~14~RD ULSP 6013-11-4222 10.000

uos OP AMP LF351N NAT 7000-00-8100 1.000

05 DUAL OP AMP TLO82CP -1 7000-00-8200 1.000

uol TIMER MC1455P1 MOT 7000-14-5500 1.000

uo7 QUAD 2-IN NAND MM74COON NAT 8000~-74-0011 1.000
STAT. SENS.

yo3, U04, uo6 QUAD 2-INP POS NOR DM74C02 NAT 8000-74-0211 3.000
STATIC SENSITIVE

uo2 DUAL J-K FLIP-FLOP MM74C76 NAT 8000~74~7611 1.000
STATIC SENSITIVE

COMTEST PWR INV BD, Al2, 3100 (U) 1110-70~0069 B
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR PART NUMBER QTY

CRO5, CRO6 DIODE, RECTIFIER 1N5825 MOT 4806-01-5825 2.000
STATIC SENSITIVE

Jol HDR, DBL, STRT, 26 PIN |800-583 SPST 2112-08~0066 1.000

Jo2 CONNECTOR, MOLEX 09-66-1061 MOL 2112-08-0032 1.000

Qo1 TRAN, MOSFET IRF531 IREC 4902-00~5310 1.000
STATIC SENSITIVE .

Q03 TRANSISTOR, POWER (0) |TIP31 MOT 4902-00-0311 1,000
STATIC SENSITIVE

RO1, RO2 RES, C, 1/4W, 5%, 56K |CF1/4-56K ASE 4700-15-5602 2,000

RO3 RES, €, 1/4W, S%Z, 15K |CF1/4-15K ASE 4700-15-1502 1.000 -

RO4 RES, C, 1/4W, 5%, 680 [CF1/4-680 ASE 4700-15-6800 1.000

ROS RESISTOR, VARIABLE 1K |3386W~1~102 BOU 4610-02-0102 1.000

RO6 RES, C, 1/4W, 5%, 51 CF1l/4-51 ASE 4700-15-5109 1.000

RO7 RES, C,.1W, 5%, 33 GB3305 A-B 4700-35-3309 1.000

uol VOLTAGE REG, 12 LM78L12ACZ NAT 7000~78-1220 1.000
STATIC SENSITIVE

XAOL, XAO2, XA03, XA04, PC EDGE CONN, GOLD 5306666 AMP 2112-27-0010 7.000

XAD5, XAO7, XA08

XAO6 PC EDGE CONN, 72~CKT 1-530666-0 AMP 2112-27-0011 1.000

XPOL CABLE ASSY, RIBBON 6011~60-0046 W-1 6011-60-0046 1.000
MOTHER BE/CPU

XP0O2 " CABLE ASSY, RIBBON 6011~60-0047 W-1 6011-60~0047 1.000
MOTHER BD/ALO

Q2 TRANS, POWER TIP32 MOT 4902-00-0321 1.000

COMTEST MOTHER BD, Al3, 3100 1110-70-0070 B

PAGE 1 REV
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SECTION 8

SCHEMATICS & COMPONENT
BOARD ASSEMBLIES

The Schematics appear in the following order:

Cable Interconnection Diagram
Front Panel Wiring

Rear Panel Wiring

A1l Receiver Board

A2 IF Amplifier Board

A3 Synthesizer Board

A4 Generator Board

AS Audio Board

A6 Low Yoltage P.S. Board
A7 Deflection Board

A8 High Yoltage P.S. Board
A9 LCD Boerd

A10 Front Panel Board
A11 Processor Board

A12 inverter Board

A13 Mother Board
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