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WARRANTY

1. CT Systems warrants all instruments against defects in material and
workmanship for a period of one year after 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 warranty is limited solely to repairing any such instrument which, in CT
Systems’ sole opinion, proves to be defective within the scope of the warranty
when returned to the factory or to an authorized service center. This warranty
may, at CT Systems’ sole discretion, be void if the instrument ownership is
changed during the warranty period.

CT Systems will assume all responsibiiity for UPS surface shipping charges
for any warranty claims during the first thirty days from shipment date. After
the first thirty days, CT Systems will assume responsibility for one way ship-
ping charges, 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 altered by persons
not authorized by CT Systems, or not in accordance with instructions furnished
by CT Systems. If the instrument is defective as a result of misuse, improper
repair, abnormal 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 a hazard-
ous or dangerous manner either alone or in conjunction with other equipment.
CT Systems assumes no liability for secondary 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
representative or person is authorized to represent orassume for CT Systems
any liability in connection with the sale of our products other than set forth
herein.

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 customer MUST obtain a RETURN AUTHORIZATION NUMBER from the
Customer Service Department. CT Systems accepts no liability forany instru-
ment or subassembly returned to the factory without that number. Any corres-
pondence regarding that instrument or subassembly should be referenced to
that number.



MANUAL CHANGES

Due to special orders, continuing improvements in design and/or changes in
documentation, some information relevant to this product may not have been
included in the original printing of this manual. For that reason the rear
of this manual has an addendum.

Information contained in the addendum supersedes information found elsewhere
in the manual. Please check it to establish what changes, if any, have been
made.
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SsecTIioN 1

GENERAL INFORMATION

1.1 INTRODUCTION

The Model 3000B is a compact, lightweight Service
Monitor for testing FM and AM transceivers. Its low (25
Ib) weight permits use in the field, powered by a vehicle
battery.

The frequency range is 400 kHz to 1000 MHz in 100 Hz
steps. An audio synthesizer permits generation of
subaudible tones and timed tone bursts. In receive mode,
an internal counter displays frequency error, modulation
frequency, or received sub-audible tone frequency. RF
voltage level is continuously variable from 0.03 uVRMS to
316 mVRMS.

1.1

An internal CRT display shows modulation waveform and
relative signal strength. A meter reads modulation,
SINAD (using the internal 1 kHz tone source), audio
input voltage, or RF power from 1 to 100 W. The internal
load eliminates the possibility of damage from accidental
keying.

The meter and CRT both display the same information,
including SINAD, noise and distortion; however, only the
meter indicates power, and only the CRT indicates rela-
tive signal strength.



1.2 SPECIFICATIONS

124 GENERATEMODE

1.2.1.1 FREQUENCY
Range
Resolution

Display

Accuracy

1.21.2 RFOUTPUT

Range

Accuracy

Attenuator

Vernier

Leakage
REVERSE

POWER
PROTECTION

Type

Power

Alarm

SPECTRAL
PURITY

Non-
Harmonic

Residual FM

1.21.3 MODULATION

< 455 kHz to 999.999 MHz
100 Hz
7 lever/indicator switches

SeeTime Base

0.03 pVto316mV (-137to
+3dBm)

0.1 V10 300 pV

< 400 MHz +2.5dB
=400 MHz +4.0dB
> 300 Vv +5.0dB
20dB/step
23 dB overlapping range

< 0.03 V@ 0.3 pV output
level

Automatically switches to
internal load at inputs
=200 mW

Upto 100 W (10 seconds)
Excessive energy triggers

loud, shrill sound and front-
panel indicator

< -40 dBc within =300 kHz
bandwidth of selected carrier

< 100 Hz RMS (measured in
a post-detection bandwidth of
0.1to3kHz)

Displayed on METER and
CRTDISPLAY

1.2

1.2.2

1.2:24

1.2.2.2

FM
Deviation

Range

Rate of
Modulation

External
Impedance

Accuracy

External
Input

AM
Depth
Distortion
External
Input

RECEIVE MODE

FREQUENCY
Range
Resolution

Display

Accuracy
Sensitivity

Bandwidth, 3
dB, nominal

Narrow
Wide

MODULATION

MEASUREMENT

MODE

FMMODE
Deviation
Ranges
Accuracy

(1 kHz
frequency)

Oto =18kHz
1.8,6and 18 kHz

10Hzto 10 kHz

> 600

+10% of full scale

< 500 mVRMS for 5 kHz peak
(nominal)

0to90%
<10%

< 1 VRMS for 85%

< 455 kHz 10 999.9999 MHz
100 Hz

7 lever/indicator switches
plus frequency error counter

See Time Base

2 pVfor 10dB SINAD

<15kHz

<100 kHz

Oto =18kHz
1.8,6and 18 kHz

=+ 10% of full scale



1.2.3

1.2.3.1

1.2.3.2

1.2.33

1.23.4

1.2.3.5

Display

FM Markers
AMMODE

Depth

Ranges

Accuracy

at30%

(1 kHz rate)

Display

INSTRUMENT
FUNCTIONS

FREQUENCY
COUNTER
MODES

Display

Accuracy

Frequency
Error

ZERO BEAT
MODE (RCV)

INTERNAL
SPEAKER

POWERMETER

MODE

Meter Range

Accuracy
DISTORTION
ANALYZER
MODE-SINAD

Notch
Freguency

Range
Accuracy

Input
Impedance

METER and CRT

+600Hzand =5kHz

0to 90%
1.8,6and 18% (X10)

+ 10% of full scale

METER and CRT

4 digit LCD, backlighted witha
negative sign indicating a
minus carrier freq. and no sign
indicating a plus carrier freq.
Time Base = 1 count

+ (.01t0 10kHz) 10.0Hz
(< 455 kHz 10 999.9999 kHz)

Built-in speaker provides
audible indication of frequency
range

3-inch speaker with volume
control

1to 10 watts (x.1)
1to 100 watts (x1)

+10% of full scale reading

1kHz

3to20dB
+1dB @ 12dB

100 kohm (nominal)

1.3

1.2.3.6

1.2.3.7

1.2.38

1.2.3.9

Input
Connector

Display

INTERNAL

MODULATION

SOURCES

Synthesizer

Frequency
Range

Resolution

Accuracy
Display
Output
Impedance
Fixed Source
Frequency
Accuracy
Output
Impedance

Connector

ACVOLTMETER

Ranges
Accuracy

Input

Impedance

Input
Connector

RELATIVE
SIGNAL
STRENGTH
INDICATOR

Frequency

BNC (EXT VERT)

METERand CRT

10t0 9,999 Hz
1 Hz @ 1000 to 9,999 Hz (x1)
0.1 @[10010999.9 Hz] (x.1)

[ 30t099.9 Hz] (x.01)
SeeTime Base
4 digit lever/indicator switches

0to1 VRMS

600 ohm (nominal)

1 kHz

See Time Base
0to 1 VRMS

600 ohm (nominal)

BNC

1.8,6.0,and 18 V peak

+10% of full scale

100 kohm (nominal)

BNC (EXT VERT)

< 455 kHz t0 999.9999 MHz

OSCILLOSCOPE

Vertical



Bandwidth, =100 kHz

3dB

Ranges 1.8,6.0and 18 V peak,
selectable

Accuracy + 5% of full deflection

Deflection 12divisions (.3V, 1V and
3V/DIV.) selectable

Input 100 kohm (nominal)
Impedance
Input BNC (EXT VERT)
Connector

Horizontal

Sweep Range 10divisions, 0.01,0.1,1.0, and
10 msec/division; selectable

CRT 3"dia., P31 phosphor
Controls

Focus Front panel controllable
Intensity Front panel controllable

1.2.4 TIME BASE

CHARACTERISTICS
Standard TCXO
Aging Rate =1 ppm/year
Temperature +=0.5ppm
(0 to 50°C)

1.2.56 GENERAL

Operating 0to 50°C

Temperature

Power 115 VAC; = 10%
Requirements 50 to 60 Hz + 5%
InputDC 10.5t015.2VDC, 6A
Dimensions 41.3cm (16 1/4in) (including

handles) wide
18.3cm (7-3/16in) high
48.3cm (19in) (including
rear feet) deep

Weight 14.5kg (32 Ib)

1.4



SECTION 2

PREPARATION FOR USE

2.1 INTRODUCTION

The Model 3000B is a rugged piece of precision test
equipment designed for portability. Although it is quite
commonly used as a laboratory instrument, it is also
well suited for field use.

2.2 UNPACKING AND INSPECTION

When unpacking the Service Monitor, inspect the ship-
ping container and instrument for shipping damage.
Save the shipping carton and packing material for possi-
ble future use.

The instrument was inspected, given final operational
and quality control tests, then carefully packaged for
shipment, and should operate in accordance with Sec-
tion 3 of this manual.

If the instrument received has been damaged in transit,

‘notify the carrier and your CT Systems Customer Serv-
ice representative. The representative will immediately
arrange for either replacement or repair of your instru-
ment without waiting for damage claim settlements.

CT SYSTEMS, INC.

5245 Hornet Avenue

P.O. Box 470

Beech Grove, IN 46107-0470
800-245-6256 (outside Indiana) or
317-787-5721 (in Indiana)

2.3 PRE-TURN ON

Before line power is applied, the METER should read
zero. If it does not, insert a blade screwdriver into the
opening below the METER and mechanically adjust it to
zero.

2.4 POWER REQUIREMENTS

The instrument operates from selectable 103/117/220/
240 VAC, 50/60 Hz primary power source at 60 VA. The

21

three conductor power cord provides a ground connec-
tion when it is connected to the proper outlet.

The instrument can also be operated from DC power.
With the Inverter, the instrument requires 10.5 VDC to
15.2 VDC.

For use with other primary power sources, please con-
sult the factory.

2.5 ENVIRONMENTAL CONSIDERATIONS

The instrument comes equipped with bottom and rear-
panel feet (the rear-panel feet also serve as cord wraps).

These features, along with its small size and light
weight, permit easy access to confined working spaces.

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

NOTE
Exceeding the upper or lower temperature limits for

extended periods may not result in damage to the
instrument but may cause degraded performance.



3.1 INTRODUCTION

This section contains operating instructions for the
Model 3000B Service Monitor. Included are descriptions
of front and rear panels, and notes on use of features.

3.2 FRONT PANEL DESCRIPTION

Due to the number of controls, the front panel is divided
into sections for description.

3.21 CRT
Refer to Figure 3-1.

(1) CRT DISPLAY (with graticule and deviation scales
of =1.8, =6, and *=18 kHz or V, depending on
parameter being measured) displays measurement
information.

(2) VERT POS, FOCUS, INTENSITY, and HORZ POS
controls determine CRT DISPLAY trace characteris-
tics. When the VERT POS control is pulied out, the
vertical axis from the demodulation circuit is AC
coupled. When the VERT POS control is pushed in,
the vertical axis is DC coupled.

(3) VERT GAIN control provides continuously variable
control of vertical sensitivity. Scale is calibrated
when control is fully cw (detent position).

(4) HORZ/SWEEP RATE pushbutton switches select
10, 1, 0.1, or 0.01 msec/ division horizontal sweep
rate. In RF SWEEP mode, the pushbuttons deter-
mine the RF sweep rate.

(5) HORZ RATE control provides vernier control of
horizontal sweep rate. Scale is calibrated when
control is fully cw (detent position).

(6) POWER switch applies AC power to the instrument.
Non-luminous indicator provides visual on-off infor-
mation.

(7) FM CALIB pushbutton switches select a horizontal
marker line at =5 kHz deviation level, a marker line
at +0.6 kHz deviation level, or no marker lines
(OFF).

3.1

SECTION 3
OPERATION

(8) SIG STRENGTH pushbutton switches provide an
indication of signal strength when active. When the
LOW pushbutton is pressed, a signal of approxi-
mately 100 mV will fill the display horizontally.
Signals of lesser sirength will partially fill the
display proportional to the signal strength. (The left
edge of the display is the zero signal level.) Mini-
mum to maximum width requires approximately 90
dB change when HIGH is pressed.

3.2.2 FREQUENCY
Refer to Figure 3-2.

(1) MONITOR FREQUENCY DISPLAY counts the fre-
guency selected by the FREQ ERROR, MOD, and
SUB-TONE pushbutton switches. Either the kHz or
Hz lamp will be lit, indicating the unit of measure-
ment.

(2) FREQ ERROR pushbutton switch causes the MONI-
TOR FREQUENCY DISPLAY to show the difference
(in kHz) between the CARRIER FREQUENCY switch
setting and the input frequency.

NOTE

A negative reading indicates the input frequency is less
than the CARRIER FREQUENCY switch setting.

(3) MOD FREQ pushbutton switch causes the MONI-
TOR FREQUENCY DISPLAY to show the input mod-
ulation frequency (250 to 9999 Hz).

(4) SUB-TONE/LISSAJOUS pushbutton switch causes
the MONITOR FREQUENCY DISPLAY to show the
input modulation frequency (60 to 250 Hz) and a
Lissajous pattern on the CRT DISPLAY which indi-
cates the sub-tone frequency compared to the inter-
nal audio synthesizer.

(5) CARRIER FREQUENCY lever/ indicator switches
select the output frequency in generate mode, and
the input reference frequency in receive mode.
(Resolution is 100 Hz.)

3.2.3 MODULATION

Refer to Figure 3-3.
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(1) MODULATION FREQUENCY lever/indicator switch-
es select the synthesizer modulation frequency.

NOTE
Left-most digit can not be zero.

(2) MODULATION FREQUENCY MULTIPLIER pushbut-
ton switches select the the range of the MODULA-
TION FREQUENCY switches as follows:

OFF -No modulation.

X.01 -Range is 10.00 to 99.99 Hz.
X.1 -Range is 100.0 to 999.9 Hz.
X1 -Range is 1000 to 9999 Hz.

The MODULATION FREQUENCY MULTIPLIER
pushbuttons also determine the 0 phase for Lis-
sajous display.

(3) DEMOD OUT connector (BNC) provides output con-
nection for the demodulated audio signal.

(4) MOD OUT connector (BNC) provides output con-
nection for all audio modulation (synthesizer, micro-
phone, 1 kHz, and external).

(5) BURST pushbutton switch activates a burst of syn-
thesizer modulated signal, the frequency of which is
set by the MODULATION FREQUENCY and MODU-
LATION FREQUENCY MULTIPLIER switches, and
the duration of which is set by the TIME control.

(6) TIME control selects the length of the modulation
burst activated by the BURST control. When the
control is fully cw (detent position), modulation is
continuous.

(7) INTERRUPT connector (miniature phone jack)
allows the interruption of the synthesizer modulation
using external rotary dial equipment, thus providing
a means for external modulation burst control.

(8) LEVEL control sets the level of the synthesizer
modulation.

(9) EXT IN connector (BNC) provides input connection
for an external modulating signal.

(10) EXT LEVEL/SWEEP WIDTH control sets the level of
the external modulation, and, in RF sweep mode,
controls the sweep width from 0 to #=18 kHz.

(11) EXT VERT/METER/VERT connector (BNC) pro-
vides input connection to the audio voltmeter and
CRT. The audio signal is displayed on the CRT
DISPLAY while the voltage is displayed on both the
CRT DISPLAY and METER. The SINAD lamp indi-
cates a sufficient input level for measurement of
volts and sinad.

3.5

(12) ZERO BEAT/RF SWEEP pushbutton switch enables
the RF sweep at the CRT display sweep rate in
generate mode. In receive mode, the pushbutton
outputs the beat frequency between the generated
and received frequencies via the internal speaker.

(13) 1 kHz pushbutton switch activates the internal 1 kHz
generator.

(14) VOLUME/1 KHZ LEVEL dual control sets the inter-
nal speaker volume (inner knob) and the level of the
internal 1 kHz generator signal when the 1 kHz
switch is pressed.

(15) AM, CW, and FM pushbutton switches select the
mode of modulation. (FM is selected for RF sweep.)

NOTE

In AM mode, the modulation depth is the METER read-
ing X10.

3.24 METER/MODE
Refer to Figure 3-4.

(1) METER indicates measurement of modulation,
SINAD, voltage, and transmitter power.

(2) VOLT pushbutton switch causes the METER and
CRT DISPLAY to read the peak voltage at the EXT
VERT connector.

(3) SINAD/WATTS pushbutton causes the METER to
read input power (watts) in receive mode. In gener-
ate mode, the pushbutton (for 1 kHz modulation)
causes the METER to read the ratio (signal + noise
+ distortion)/ (noise + distortion) in dB.

(4) MOD pushbutton switch causes the METER to read
the modulation level in kHz deviation (FM), or %
(AM).

NOTE
% AM is read on the scale selected by the METER
RANGE switch, and is muiltiplied by 10 to obtain the

correct value.

(5) METER RANGE pushbutton switches select the
METER and CRT DISPLAY scale to be read.

(6) KHZ, % X10, dB, V, W indicator lamps indicate the
unit of measurement for the METER reading.

(7) GEN pushbutton switch selects the generate mode
of operation.

(8) DISC RESET pushbutton switch centers the discrim-
inator bias in the IF section as an internal calibrater.
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(9) RCV pushbutton switch selects the receive mode of
operation.

3.2.5 OUTPUT LEVEL/SQUELCH
Refer to Figure 3-5.

(1) OUTPUT LEVEL control sets the instrument output
level in generate mode. The dial is calibrated in
VRMS and dB.

(2) RF OFF pushbutton switch selects either continu-
ous output (pushbutton not pressed), or output
active only when “push-to-talk” switch of micro-
phone connected to rear-panel MIC connector is
activated.

(3) OUTPUT LEVEL MULTIPLIER pushbutton switches
select the multiplication factor for the OUTPUT
LEVEL control dial indication.

(4) pV and mV pushbutton switches select the units of
the OUTPUT LEVEL control dial indication.

(5) BW NAR/WIDE pushbutton switch sets the IF
bandwidth to <15 kHz (NAR) or <100 kHz (WIDE)
in receive mode.

(6) SIG LEVEL indicator lamp lights when the RF input
signal level is greater than the SQUELCH control
level setting.

(7) SQUELCH control sets the threshold sensitivity in
FM receive mode to eliminate unwanted noise. The
RF input signal level must be greater than the
SQUELCH control level setting for measurement to
be made. The SQUELCH control has no function in
AM receive mode.

(8) LOAD OVERTEMP indicator lamp, when lit, indi-
cates that the RF input power has exceeded 100 W
for 10 seconds. An audible alarm tone is also output
via the speaker.

(9) RF IN/OUT connector (type N) provides connection
for the RF output signal (in generate mode) and the
RF input signal (in receive mode). The function of
this connector is automatically switched from output
to input when RF is applied from an external
source.

3.3 INITIAL TURN-ON

Connect the rear-panel AC line cord to a suitable power
outlet and press the front-panel POWER switch. The
POWER switch indicator will change from black to
orange, the METER will become illuminated, and lamps
corresponding to whichever pushbuttons are pressed
will light.

3.7

Service Monitors equipped with the standard TCXO time
base will generate precision signals accurate to +0.5
ppm within a few seconds.

3.4 RF GENERATE CW OPERATION

Select CW generate mode by pressing the front-panel
GEN and CW pushbuttons.

NOTE

The RF OFF pushbution should be in its released
position.

Set the CARRIER FREQUENCY switches for the desired
frequency. Set the RF output for the desired level by
pressing the appropriate pv or mV pushbutton, the
appropriate OUTPUT LEVEL MULTIPLIER pushbutton,
and adjusting the OUTPUT LEVEL control.

For example, to generate an RF output of 0.3 pyWRMS at
152.0900 MHz, press the uV and X.1 pushbuttons, set the
OUTPUT LEVEL control to 3, and set the CARRIER
FREQUENCY switches to 152.0900.

The OUTPUT LEVEL control is calibrated in both VRMS
and dB. Refer to Table 3-1 for dial ranges in dBm for all
OUTPUT LEVEL MULTIPLIER and pV/mV switch set-
tings. The "Low’ column gives the minimum dial settings
in dBm; the "High" column gives the maximum dial
settings in dBm; the "0 dB" column gives the output
levels in dBm for 0 dB on the OUTPUT LEVEL control
dial.

The RF OFF pushbutton switch disconnects the RF
output signal from the RF IN/OUT connector when
pressed. A microphone (Shure 405K or equivalent) can
then be connected to the rear panel MIC connector and
the microphone “push-to-talk™ switch used to “key" the
RF output.

Table 3-1. dBm Level Calibration

Mult Range Low 0 dB High
X.1 Y -137 -120 =117
X1 pV 117 —-100 -97
X10 uV —97 — 80 —-77
X100 uV =77 —60 —57
X.1 mV =77 - 60 -57
X1 mV -57 —40 —37
X10 mv —37 —20 —-17
X100 mV —-17 0 3
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3.5 RF GENERATE WITH SINGLE-SOURCE FM

Select FM generate mode by pressing the front-panel
GEN, MOD, and FM pushbutton switches. The kHz lamp
will be lit.

To modulate using the internal synthesizer, set the
desired modulation frequency via the MODULATION
FREQUENCY and MODULATION FREQUENCY MULTI-
PLIER switches (up to 9999 Hz), and adjust the LEVEL
control for the desired deviation (up to 18 kHz). For
continuous modulation, the TIME control should be in its
detented fully cw position. If a tone burst is desired, set
the TIME control for the desired duration and press the
BURST pushbutton.

For remote tone burst operation, connect a rotary-dial
pulser to the INTERRUPT connector. The modulation will
be disabled until the pulser enables it.

For example, to continuously modulate with a CTCSS
tone of 131.8 Hz at 500 Hz deviation, set the MODULA-
TION FREQUENCY switches to 1318, press the MODU-
LATION FREQUENCY MULTIPLIER X.1 pushbutton, set
the TIME control fully cw, press the METER RANGE 1.8
pushbutton, and adjust the LEVEL control for a 0.5 kHz
METER reading.

If it is desired to turn off the modulation, but preserve the
modulation settings for future use, press the OFF
pushbutton.

For external FM, connect the modulating signal to the
EXT IN connector and adjust the EXT LEVEL control for
the desired deviation (as displayed on the METER).
Disconnecting the external source disables the external
FM while preserving the EXT LEVEL control setting.

FM with the internal 1 kHz modulation source is accom-
plished by pressing the 1 kHz pushbutton and adjusting
the 1 kHz LEVEL control for the desired deviation (as
displayed on the METER). Releasing the 1 kHz pushbut-
ton disables the 1 kHz modulating signal and preserves
the 1 kHz LEVEL control setting.

Voice modulation is accomplished by connecting a
microphone (Shure 405K or equivalent) to the rear-panel
MIC connector and speaking into it. If the RF OFF
pushbutton is pressed, the microphone’s “push-to-talk™
switch will activate the RF output. FM deviation is inter-
nally limited to 5 kHz maximum.

3.6 RF SWEEP

The output carrier frequency may be swept over a 0 to
36 (0 to +-18) kHz width at a sweep repetition interval of
0.01, 0.1, 1, or 10 msec.

To sweep the carrier frequency, set the instrument con-

trols for RF generate single-source FM mode as
described in Section 3.5. All internal modulation sources
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should be inactive. Press the RF SWEEP/ZERO BEAT
pushbutton. The sweep width is continuously adjustable
via the SWEEP WIDTH/EXT LEVEL control, while the
repetition rate is selected via the HORZ/SWEEP RATE
pushbuttons.

3.7 RF GENERATE WITH MULTIPLE-SOURCE FM

Multiple-source FM is accomplished by setting up the
modulation parameters for each modulation source indi-
vidually, then simultaneously enabling them. Up to four
modulation sources (MODULATION FREQUENCY
SWITCHES, EXT IN connector, and 1 kHz pushbutton -
each with its own LEVEL control - plus voice) can be
superimposed on the RF carrier. The BURST and TIME
controls, however, affect only the MODULATION FRE-
QUENCY switch source.

3.8 RF GENERATE WITH AM

AM operation is accomplished in exactly the same man-
ner as FM with the following exceptions:

Press the AM pushbutton instead of the FM pushbutton
(the % X10 lamp will be lit).

In AM mode, the METER ranges are 18, 60, and 180%
(specifications apply only to 90%).

The microphone circuitry is intended primarily for FM
applications; therefore, AM is limited to approximately
16% peak.

3.9 SINAD MEASUREMENTS

Apply an RF carrier (sufficient to quiet the receiver) to
the receiver under test. Modulate the RF carrier to 60%
of its maximum rated FM deviation or to 30% AM
(whichever applies) using the internal 1 kHz source.
Connect the receiver's audio output to the EXT VERT
connector. Press the VOLT pushbutton and adjust the
receiver's volume control such that the METER reads
the receiver’s rated audio output level. Press the SINAD
pushbutton (the dB lamp will be lit). Vary the CARRIER
FREQUENCY switch setting to produce a minimum
METER reading (this locates the center of the receiver’s
IF band), then adjust the OUTPUT LEVEL control such
that the METER reads -12 dB (i.e., 12 dB SINAD sensitivi-
ty). Align the receiver’s IF section for the optimum (mini-
mum) reading.
NOTE

The SINAD reading is the net result of two conflicting
requirements on IF alignments: sharp tuning for mini-
mum receiver noise and wide tuning for minimum re-
ceiver distortion. Thus, IF alignment with a SINAD meter
quickly optimizes these two requirements simulta-
neously by displaying a reading that results from both
noise and distortion. The composite distortion signal
may be viewed on the CRT display for analysis of the
distortion source.



3.10 AC VOLTMETER

AC signals up to 18 Vpp and between 10 Hz and 100 kHz
in frequency can be measured with the METER and CRT
DISPLAY. Press the VOLT and appropriate METER
RANGE pushbuttons and connect the signal to be mea-
sured to the EXT VERT connector. The voltage will be
indicated on the METER, the signal will be displayed on
the CRT DISPLAY, and may also be monitored aurally on
the speaker.

3.11 RF WATT METER

RF power up to 100 W can be measured with the
METER. Connect the RF source (for example, a transmit-
ter) to the RF IN/OUT connector. When the RF source is
enabled (‘keyed'), the W lamp will light and the METER
will read power on the watts scale.

NOTE

The internal 50 ohm load temperature alarm, consisting
of the front-panel LOAD OVERTEMP indicator and the
internal speaker aural alarm, will activate if the load
overheats, typically after 100 W has been applied for
longer than 10 seconds. If the warning signais become
activated, the power applied at the RF IN/OUT connec-
tor must be interrupted (transmitter must be unkeyed) to
prevent possible damage to the internal load. RF power
applied to the RF IN/ OUT connector when the AC
power is not on will be absorbed by the internal 50 ohm
load, but the alarms will not be operative.

3.12 CRT FM/AM MEASUREMENTS
NOTE

Before making modulation measurements with the CRT,
adjust the VERT POS control such that the trace is on
the zero reference line. Adjust the HORZ POS control
such that the trace is in the center of the screen. Adjust
the INTENSITY and FOCUS controls for a sharp clear
trace on the screen.

When the instrument is in receive mode and tuned to a
transmitter signal, any modulation (FM or AM) can be
observed and measured on the CRT display, depending
on the setting of the VERT GAIN and HORZ RATE
switches.

To measure FM deviation, press the FM pushbutton and
set the HORZ switch to 1.0 msec/div. Press the 1.8, 6.0,
or 18 kHz RANGE pushbutton, depending on the range
of deviation being measured. Deviation can be measured
directly on the CRT display graticule.

FM CALIB markers at =5 kHz or 0.6 kHz provide easy
reading of peak deviation.

NOTE

With FM CALIB markers on, the display is time mul-
tiplexed, and therefore some decrease in display intensi-
ty and audio volume will be experienced.

To zero the trace while making measurements, press the
DISC RESET button and adjust the VERT POS control.

If the received signal carrier is the same frequency as the
CARRIER FREQUENCY switch setting, the CRT trace will
be on the zero line of the graticule. If the input carrier
frequency is above the CARRIER FREQUENCY switch
frequency, the trace will be above the zero line. Calibra-
tion is set by the METER RANGE pushbuttons. The CRT
display provides a convenient indication of frequency
error, but the MONITOR FREQUENCY DISPLAY should
be used for accurate measurements.

3.13 LISSAJOUS

The exact frequency of an external 10 to 9999 Hz CW
signal or CW modulating signal on a carrier may be
determined using the Lissajous function.

To use the Lissajous function, set the instrument con-
trols for RF generate single-source FM mode (see Sec-
tion 3.5). All internal modulation sources should be
inactive. If the external signal is either an amplitude- or
frequency-modulated carrier, connect the external signal
to the RF IN/OUT connector. If the external signal is CW,
connect the external CW signal to the EXT VERT con-
nector. Press the RCV, MOD, and SUB-TONE/LIS-
SAJOUS pushbuttons, and set the MODULATION FRE-
QUENCY switches to the approximate frequency (if
known) of the external CW signal. A rotating trace
pattern will appear on the CRT DISPLAY. Adjust the
LEVEL control such that the vertical and horizontal trace
deflections on the CRT DISPLAY are approximately
equal. Vary the MODULATION FREQUENCY switch set-
ting while observing the CRT DISPLAY. As the MODULA-
TION FREQUENCY switch setting approaches the fre-
quency of the external CW signal, the rate of trace
rotation will decrease. When the MODULATION FRE-
QUENCY switch setting exactly matches the external CW
frequency, the trace rotation will cease and a stable
pattern will be displayed.

3.14 RELATIVE SIGNAL STRENGTH

When one of the SIG STRENGTH buttons is pressed, the
length of the trace, starting at the left edge of the screen,
will depend on the signal strength. That is, the stronger
the signal, the farther the trace extends to the right.
When the OFF button is pressed, the trace is full-width.

When the HIGH button is pressed, a full-width trace indi-
cates a signal of approximately 100 mV; when the LOW
button is pressed, a full-width trace indicates a signal of
approximately 30 uV. Dynamic range in the HIGH posi-
tion is approximately 90 dB.
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3.15 AUTO CALIBRATION has occurred. The MONITOR FREQUENCY DISPLAY will
read zero. The vertical position of the CRT DISPLAY

When the DISC RESET button is pressed, or when the trace may be adjusted to zero using the VERT POS

SIG LEVEL lamp is not lit, the discriminator will be control.

automatically zeroed, removing any long term drive that

3.1
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Refer to the block diagram, Figure 4-1. The RF phase-
locked loop, on the A3 High-Frequency Synthesizer
board, generates a frequency from 18 to 1021 MHz in 1
MHz steps. In generate mode, this is mixed with the
output of the low-frequency PLL on board A2 to provide
the output frequency. In generate mode, the low-frequen-
cy PLL operates from 17.0001 to 18.0000 MHz in 100 Hz
steps. The result is an output frequency ranging from
0.4000 to 999.9999 MHz in 100 Hz steps.

In monitor (receive) mode, the output of the A3 high-
frequency synthesizer is 22 MHz above the MHz digit of
the front-panel frequency. This is mixed with the RF
input, the difference being sent to the A4 IF board. The
output of the low-frequency PLL now steps by 100 Hz
from 16.7001 to 17.7000 MHz. When this is mixed with
the 21 - 22 MHz output of the A1 Mixer board, the result
is the constant 4.3 MHz second IF.

The second IF is mixed with 3.6 MHz to produce 700
kHz, which drives the FM discriminator, the AM detector,
and the AGC. The 700 kHz is divided by 10 to drive the
front-panel MONITOR FREQUENCY DISPLAY.

4.2 A10 FRONT PANEL BOARD

IC5 is a one-shot timer for the burst frequency. Ground-
ing pin 2 starts the cycle; the length is controlled by the
front-panel TIME control. The output pulse is returned
via P1 pin 21. IC3 sums all the modulation sources
(subtone, 1 kHz, external, and microphone). The output
goes to IC6 pin 11, where it is sent on if RCV (‘‘not
receive') is high. This signal will be high (true) in
generate mode.

R18, R19, and R24 form the meter range attenuator.
IC1A filters out the chop- ping frequency when the
display is in FM galibrate mode. This is the frequency
that alternates the trace between the signal and the
calibration lines. IC1B amplifies the signal by a factor of
2 in FM calibrate mode to compensate for the losses
resulting from the chopping action.

S5A switches the audio signal in AM mode; S5B mutes
the audio in CW mode; and S5C selects the proper LED.

The collector of Q2 controls the RF output of the A3
High-Frequency Synthesizer board by controlling the

power supplied to its VCO. When the OFF/MIC switch is
set to MIC, the base of Q2 is grounded, turning Q2 and
the RF on. When the RF OFF switch is set to OFF, the
base is held at +15 V by R46, so the RF is off.
Grounding the base via the push-to-talk line turns the RF
on. In receive mode, GEN is high, allowing Q3 to turn on.
This clamps the base of Q2 low, bypassing the OFF/MIC
switch and the push-to-talk line.

4.3 A11 FREQUENCY CONTROL BOARD

The Frequency Control board reads the front-panel CAR-
RIER FREQUENCY switches, adds offsets for transmit or
receive, and time-multiplexes the frequency digits to the
Frequency Synthesizer cards. It also counts the 70 kHz
IF divided by 10, subtone, or modulation frequency to
drive the front-panel MONITOR FREQUENCY DISPLAY.

The counter circuitry is shown on sheet 1 of the sche-
matic. Sections of IC27, IC23, and IC28 select the input
to be counted. R100 and C36 filter RF from the modula-,
tion frequency. IC21 and 1C22 count the 100 Hz from the
A5 board to produce a 1 second gate appearing at 1C26
pin 26. IC33 is the four-decade counter. Pins 15 through
18 are the output digit bits. Pins 4 through 7 indicate
which digit is enabled.

IC30 is a phase-locked loop which multiplies the subtone
frequency by 10, allowing 0.1 Hz resolution with 1
second gate time. IC30 pin 4 is the VCO output. It is
divided by 10 in IC31 to drive the phase comparator in
1C30.

When the modulation or subtone frequencies are being
counted, IC33 counts up. When frequency error is to be
counted, a signal on P4 in 7 causes IC19 to set IC33 to
count down. The 70 kHz signal from the 700 kHz IF is
counted. Each time the counter reaches zero (after
10,000 counts) the divide-by-seven counter considting of
IC19A, IC34, and IC17 is advanced by 1. If the one-
second gate expires just as IC33 reaches zero (70,000
counts), the counter will indicate zero error.

Since the IF is generated by high-side injection, a high
input frequency with triple conversion will produce a low
IF. Thus, if the input is 1 kHz above the switches, the
count input will be 69 kHz, and the counter will count
only 69,000 counts in one second. The effective starting
count is 70,000, so the MONITOR FREQUENCY DISPLAY
will indicate 1.00 kHz.
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If the input frequency is low, the IF will be high. In this
case, the seventh zero will be reached before the end of
the gate time. IC27 will clock IC19B, switching the
counter to count up. If the input is 1 kHz low, there will
be 71,000 IF counts per second, and the counter will
count up 1000 counts before the gate closes. 1C32
causes the minus sign to be lit.

Sections of IC24 control decimal points and the minus
sign. The back- plane drive signal (BP) is applied to both
sides of the segment to be turned on. When the data line
is low, the output of the exclusive-or gate is in phase
with the BP frequency, so the segment is off. When the
data line is high, the output is inverted, producing the
alternating potential difference needed to drive the LCD
segments.

Sheet 2 of the schematic shows the frequency-setting
circuitry. IC1 free-runs at approximately 5 Hz. This low
frequency, along with CMOS gates, minimizes switching-
frequency interference in RF circuits.

The output of IC1 clocks IC2 and IC3, which form a
binary counter. IC3 decodes the output of IC2 to produce
four time slots, one for each of the three phase-locked
loops in the instrument. (The fourth slot is not used.)
Outputs of IC4 produce four subintervals, one for each of
the four digits a PLL can accept. These signals are gated
to produce pulses that select sections of the front-panel
CARRIER FREQUENCY switches (S1A through S1G). For
example, when the output of IC11 pin 4 is low, the
closure of switches in S1G puts the binary-coded deci-
mal (BCD) representation of the 100 Hz digit on the data
bus, which is terminated by R40-R43. Diodes prevent
interaction between switches.

IC18 is a programmable read-only memory (PROM). The
BCD number from the selected switch forms part of the
address for the PROM. The count from IC2/IC3 forms
another part of the address, as does the REC signal from
the Mother board. Each combination of bits addresses
one memory location. The contents of that location
represent the input digit to the PLL, with offset appropri-
ate for generate or receive.

Outputs 0, to 0, are the BCD bits of the digit. Output 0,
tells whether a carry is necessary to the next digit. If it is,
IC16B stores the carry flag, which becomes part of the
address for the next word.

For example, for a generate frequency of 396 MHz, an
offset of 18 MHz is added for programming the A3 PLL.
The MHz digit becomes 6 + 8 = 4 with a carry. The 100
MHz digit becomes 3 + 1 (carry) = 4. So the frequency
sent to the synthesizers is 414 MHz,

Switches S2A through S2D for the audio synthesizer are
scanned in similar fashion; however, no offsetting is
required.
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IC13 is a PROM which selects the appropriate frequency
band. (Refer to Section 4.4 for band limits.) IC4 and IC15
latch the 100 MHz and 10 IMHz digits respectively. IC16A
latches the 1000 MHz digit, which can be only 0 or 1. The
binary output of IC13 is decoded to decimal by IC17,
which causes one of lines B1 through B6 to go low.

4.4 A3 HIGH-FREQUENCY SYNTHESIZER

The A3 High-Frequency Synthesizer board generates a
frequency that ranges from 18 MHz to 1021 MHz in 1
MHz steps. The 3.6 MHz reference frequency is also
generated on this board.

The heart of the high-frequency synthesizer is a voltage-
controlled oscillator (VCO) adjustable between 240 and
505.5 MHz. This frequency is divided or multiplied to
obtain the desired output. The VCO consists of Q2 and
Q3. Emitter coupling is through the series resonance of
voltage-variable capacitors CR1 and CR2, and L3. Q4 is
a buffer.

There are two phase-locking paths to complete the loop.
The divide-by-N loop locks the VCO to the required
frequency. When it is locked, the sampling loop takes
over. The sampling loop will lock only on an integral MHz
frequency, but is less sensitive to noise than the divide-
by-N loop.

The output of Q4 is applied to the input of bridge CR8
through CR11. The opposite corners of the bridge are
driven by the output of ECL quad NOR gate |IC14. The
input to IC14 pin 14 is a 1 MHz square wave from the A6
card. The first two gates of IC14 square up the edges of
the wave. The output of IC14 pin 8 is applied to pin 24,
driving pin 2 low and pin 3 high, turning the bridge on.
The input to pin 1 arrives after one gate delay, restoring
the original condition. The result is that the bridge is
turned on for a period equal to the gate delay, which is
less than 1 nanosecond.

The current flowing through the bridge charges C42, If
an integral number of RF cycles have passed since the
last sampling pulse (that is, if the RF frequency is a
multiple of 1 MHz), the sample will be taken at the same
RF phase and the voltage on C42 will be constant; thus,
the VCO frequency will be constant. If the frequency
varies, the phase at sample time will vary, and so will the
VCO control voltage. The design of the circuit is such
that the resulting change in frequency will move the
phase back toward lock.

IC13 buffers the bridge output and feeds part of the
voltage back via R163. This bootstrapping varies the
bridge bias as the output voltage changes, preventing
the RF from cutting off the diodes and increasing the
efficiency of the sampling. IC10 further buffers the con-
trol voltage. The feedback circuitry linearizes the fre-
quency/voltage characteristic of the VCO. C37 and C38



limit the voltage swing to protect the voltage-variable
capacitors.

The output of Q4 is also applied to the input of ECL
divide-by-2 IC1. IC2 and parts of IC3 perform further
divisions by 2. The high-frequency synthesizer operates
in six bands, as shown in Table 4-1.

Table 4-1. High-Frequency
Synthesizer Bands

GENERATE MODE

CARRIER FREQUENCY SYNTHESIZER

BAND (MHz) OUTPUT (MHz)

1 0 to 11 18-29

2 12 to 41 30-59

3 42 to 101 60-119

4 102 to 231 120-249

5 232 to 481 250-499

6 482 to 999 500-1017

RECEIVE MODE

CARRIER FREQUENCY SYNTHESIZER

BAND (MHz) OUTPUT (MHz)
1 Oto7 22-29
2 8 to 37 30-59
3 38 to 97 60-119
4 98 to 227 120-249
5 228 to 477 250-499
6 478 to 999 500-1021

Band selection is done automatically on the A11 Fre-
quency Control board. If band 5 is selected, the VCO
output is sent directly to amplifiers Q8 and Q9, and to J1.
On bands 1 through 4, sections of IC4, gated by control
lines B1 through B4, select the appropriate subharmonic
of the VCO frequency. The selected frequency is fed
through PIN diode CR15 to Q8.

When the Frequency Control board selects band 6, PIN
diodes CR16 and CR17 are shut off. CR20 and CR25
conduct, sending the VCO output to the doubler, T1 and
CR21 through CR24. Q12 and Q13 amplify the doubled
frequency.

The selected frequency (undoubled) is applied to the
input of IC5, a divide-by-10 prescaler, and IC8, a divide-
by-2. The divided-by-20 frequency is then applied to the
input of IC3. This phase-locked loop receives its divisor
one byte at a time from the Frequency Control board via
pins 15 through 18. Each of pins 2 through 5 loads one
of the bytes. The phase detector output on pin 12 is
amplified by IC10A and IC10B.

When a new divisor is loaded into IC9 the loop is
unlocked, and the lock output, pin 13, is low. SPDT

switch 1CG12 grounds the junction of R47 and R48,
disabling the sampling loop. When the divide-by-N loop
locks, the LOCK line goes high. IC12 switches so as to
ground the junction of R41 and R42, disabling the divide-
by-N loop and allowing the sampling loop to control the
frequency. As long as frequency is constant, the divide-
by-N loop will consider itself locked, even though it is not
in control of the frequency.

The 3.6 MHz reference frequency is prescaled by IC9,
which divides by 36. The 100 kHz result comes from pin
14 to IC7. This dual-D flip-flop compares the phase of the
100 kHz output of IC9 to the 100 kHz reference from the
timebase on the A6 card. The output voltage is differen-
tially amplified by IC11 to control the frequency of the
VCO consisting of Q16, CR35, and L18. When band 6 is
selected, IC6 divides the 3.6 MHz by 2. This is necessary
because the main VCO frequency is doubled, and must
change in 0.5 MHz steps.

4.5 A2 LOW FREQUENCY SYNTHESIZER

The low frequency synthesizer consists of two phase-
locked loops, going from 6.60 to 7.89 MHz in 10 kHz
steps and from 10.1001 to 10.1100 MHz in 100 Hz steps.
The outputs are mixed to produce a frequency of from
16.7001 to 18.0000 MHz in 100 Hz steps.

Q1 and Q2 form the VCO for the low PLL. Q3 is a buffer,
providing the input to IC3. PIN diodes CR8 and CR9 set
the RF output level, which is controlled by the front-
panel OUTPUT LEVEL control and by the AM modulating
voltage. The combined level control voltage comes in via
board pin 2.

Q10 switches in or out of the signal path a 20 dB pad
between Q9 and Q11. This is controlled by the front-
panel OUTPUT LEVEL range pushbuttons.

The output of the 10.1001 to 10.1100 MHz VCO (Q14 and
Q15) is mixed by Q6 and Q18 with the 10 MHz output of
the timebase generator on the A6 card. The difference,
100.1 to 110.0 kHz, is the input to IC6. The 3.6 MHz
reference is divided by 100 before being divided by 36
and by 10 in IC6, yielding the 100 Hz reference
frequency.

The FM modulating voltage comes in via board pin Z.
Thermistor RT1 compensates for the temperature sensi-
tivity of the modulator. The loop is designed to have a
narrow bandwidth, so that it will not follow audio-fre-
quency variations.

4.6 A1 MIXER BOARD

The Mixer board mixes the 18 to 1017 MHz signal from
the A3 High-Frequency Synthesizer board with the 17 to
18 MHz signal from the A2 Low-Frequency Synthesizer
board, to produce the generate output, 0.4 to 1000 MHz,
or the receive 1st L.O., 22 to 1021 MHz. Most of the
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output level control is performed on this board, along
with the RF dummy load and its over- temperature
circuitry.

The 17 to 18 MHz signal from the low-frequency synthe-
sizer comes in J4. In receive mode (GEN high), Q21
routes the signal to the Mixer board to be the 2nd L.O.
injection frequency.

In generate mode, the signal is switched as necessary
through a series of 20 dB pads, controlled by the front-
panel OUTPUT LEVEL MULTIPLIER pushbuttons. CR21
is turned off, so the signal goes from R103 to the mixer.
The 18 to 1021 MHz from the High-Frequency Synthesiz-
er board comes in J3, through IC7, IC8, and C33 to the
high-level mixer input. The mixer output is routed along a
series of PIN diode switched 20 dB pads to relays K3 and
K4. K3 and K4 are normally energized, so the signal goes
on to J1, the front-panel RF IN/OUT connector.

In receive mode, the incoming RF is mixed with the 18 to
1021 MHz signal. The difference signal is sent via CR21
and J1 to the A4 IF board, with CR22 biased off.

R78 and R80 form a voltage divider for the incoming RF.
CR2 and CR3 detect the voltage, while the DC is buf-
fered by IC4B. If the voltage rises above a threshold
value (equivalent to about 200 mW), comparator |IC4A
turns Q14 off, de-energizing K3. This connects the RF
input to dummy load R88, a 50 ohm 150 W resistor. R89
and C50 hold K4 closed momentarily, giving K3 time to
transfer the RF to R88. This avoids requiring K4 to
interrupt what may be a large current.

CR8, CR9, C10, and CR11 form a power limiter to keep
the following attenuators from being damaged by the in-
coming RF during the brief interval before K3 de-
energizes.

Switch IC2 sends to the METER whatever appears on
board pin Z or P, as selected by the METER/MODE
pushbuttons. When measuring power, the detected pow-
er level from IC4B turns off Q14 when the input power is
greater than 200 mW, thus closing K3. The power read
on the METER is selected by the WATTS X.1 and Xi
pushbuttons on the A10 board. Q16 turns on the WATTS
annunciator and, if in the generate mode, switches the
instrument into the receive mode by grounding the
cathode of CR1 on the A12 Mother board.

CR12 is physically close to R88. If R88 overheats, the
voltage drop across CR12 decreases enough to raise the
output of comparator IC3. This turns on the front-panel
LOAD OVERTEMP annunciator, and turns off CR1. CR23
was turned off when Q14 was turned on by the RF input.
These diodes had been disabling IC1; it now produces
an audio tone through the speaker. When the transmitter
is unkeyed, Q14 turns on, shutting off the alarm. The
LOAD OVERTEMP annunciator continues to be active
until R88 cools.

4.4

4.7 A4 IF AMPLIFIER

The IF Amplifier board amplifies the 21 to 22 MHz 1st IF,
converts it to the 4.3 MHz 2nd IF and 700 kHz 3rd IF, and
demodulates both AM and FM signals. It also produces
the calibration lines on the CRT DISPLAY.

The 1st IF signal comes from the A1 Mixer board via J1.
T1 is a balun which matches the input impedance of Q1.
IC1 and IC2 are amplifiers with AGC which drive the
mixer. The 16.7 to 17.7 MHz 2nd IF injection signal
comes in to pin A to be amplified by Q2. Q3 and Q4 drive
double-balanced mixer IC2, mixing the 4.3 MHz 2nd IF
with the 3.6 MHz signal from the High-Frequency Synthe-
sizer board to produce 700 kHz. The output of IC2 goes
to a four-cascode cascade stage. Transistors Q14
through Q21 control the bandwidth. In the first stage, for
example, when the WIDE line (pin Z) is low (narrow
bandwidth), Q15 is off. The tank circuit consisting of L9
and C40 is at maximum Q, and so its minimum
bandwidth. When WIDE is high, Q15 turns on, shunting
the bank via R56, lowering the Q and increasing the
bandwidth. This also decreases the gain, so Q14 shunts
the emitter resistance to compensate.

The output of Q13 is applied to CR2 and CR3 for AM
detection, while the audio is amplified by IC8. C&8 filters
the DC level for AGC amplifier IC3. The output of IC3 pin
1 controls the gain of IC1, while the output of pin 7
controls the resistance of PIN diode CR21 on the A1
Mixer board. To obtain the best signal/noise ratio, the
attenuation by CR21 is delayed until the gain of IC1 has
been reduced, thus allowing the maximum possible sig-
nal to reach IC1. (In generate mode, the GEN line turns
CR21 off.)

The 700 kHz signal is also applied to IC17 via Q22. If the
front-panel DISC RESET pushbutton is not pressed, the
signal is applied to IC4, a one-shot frequency
discriminator.

IC19 divides the output frequency by 10 to drive the
MONITOR FREQUENCY DISPLAY.

To reduce temperature effects, the transistors of IC7
provide a precision voltage offset for the output of IC4.
IC6 and the first section of IC13 filter out the 700 kHz
component.

When the front-panel DISC RESET button is pressed, IC
switch 1C21 is turned on, biasing IC15 such that IC13 pin
1 is forced to zero by comparison with IC20 pin 3. At the
same time, signals of 200 kHz and 500 kHz come from
the A6 board timebase into board pins 6 and 7. These
frequencies are mixed in IC18, filtered, and amplified by
IC17. The resulting 700 kHz signal is fed via IC17 pins 1,
3, 4, and 6 to IC4. Thus, C80 charges to the voltage
necessary to hold the discriminator output (IC13 pin 1) at
zero with 700 kHz into the discriminator. The charge on
C80 leaks off slowly, so that sustained receiver input
results in a drift of approximately 20 Hz/minute. The



proper charge on CB80 is re-established whenever the
discriminator calibrate mode is enabled.

IC8 compares the AGC voltage with the voltage from the
front-panel SQUELCH control. When the signal is strong
enough, SIG is brought low. When SIG is high, that is
when the recveiver is squelched, Q24 gates IC12 pin 2 to
put the discriminator into the calibrate mode. IC12 pin 1
is gated off when the instrument is in generate mode.

Calibration lines on the CRT DISPLAY are developed by
IC9 and IC11. Positive and negative voltages from the
A10 Front Panel board, selected by front-panel pushbut-
tons, come to board pins V and W. When CALIB (pin X)
is high, IC5 free-runs to generate a chopping signal. The
output of IC15 pin 15 toggles IC11 to switch between the
+ and - voltages. The output of IC14 pin 11, half the
frequency of pin 15, toggles IC9 to switch between the
output of IC11 and the FM audio. The result is a three-
stage period: V+, V-, and audio. This is repeated across
the CRT. When CALIB is low, IC9 selects the FM audio,
unchopped. -

The output of IC5 pin 1 blanks the CRT while the display
is switched to avoid having vertical lines on the screen.

4.8 A5 AUDIO BOARD

The Audio board comprises the distortion analyzer for
SINAD measurements, the audio-frequency synthesizer,
the meter amplifier, and the circuitry that adjusts output
level as frequency changes.

Audio comes in to controlled-gain amplifier IC1. CR1
rectifies the output, developing a DC voltage which is
amplified by IC2A to control the resistance of Q1, which;,
in turn, controls the gain of IC1. This stabilizes the level
at the input of IC2B, which, with IC3B, forms a 1 kHz
notch filter. With the 1 kHz tone filtered out, what
remains is distortion. This is amplified by IC3A to drive
the METER. IC3A is quasi-logarithmic to produce a meter
range of approximately 35 dB.

The 100 kHz signal from the A6 board timebase comes in
via board pin H. It is divided by 100 to generate the 1 kHz
tone, by 10 to generate a 100 Hz reference, and by 10
again to generate a 10 Hz reference for the audio phase-
locked loop. Digits from the front-panel switches come to
board pins V, W, X, and Y and are loaded into latches
IC35, IC36, IC16, and IC17. These latches load on posi-
tive-going edges rather than negative, so the load pulse
is the leading edge of the next pulse. IC31 through IC34
are the divide-by-N counter for the audio phase-locked
loop. IC28 stretches the zero-count pulse from the divide
chain to drive PLL IC15. The output of IC15 goes to the
divide chain, and to IC12, IC13, and IC14, Each IC
divides the frequency by 10; the output of one of them
being selected in IC18 by the front-panel MODULATION
FREQUENCY MULTIPLIER pushbuttons. The selected
audio frequency is used as the reference input to phase-

detector 1C20; the other input is the output of sinewave
VCO IC19.

IC21 through IC27 form the flatness-control gircuitry. The
AM modulating voltage on board pin 9 is summed with a
DC reference voltage in IC21B. IC21A and IC25 buffer
this voltage. 1C22 acts as an SPDT switch which selects
either the voltage from IC21 pin 7 or the voltage at the
junction of R77 and R78, thus attenuating the RF output
level (via the level output voltage at board pin 4) by either
0 or 0.2 dB, respectively. 1C23, I1C24, I1C26, and 1C27
operate in the same manner to attenuate the RF output
level by either 0 or 0.4, 0.8, 1.6, and 3.2 dB, respectively.
The IC switches are controlled by outputs of PROM 1C29.
This memory, addressed by the 100 MHz CARRIER
FREQUENCY switch, was programmed during factory
calibration to produce flat RF output across the frequen-
cy range.

4.9 A7 DEFLECTION BOARD

The Deflection board generates the horizontal and verti-
cal deflection signals for the CRT and separates the
subtone from the audio for counting.

Vertical information (including FM calibration lines, if
selected) is input to IC1 pin 5. The VERTICAL POSITION
and GAIN control settings are input to IC1 pin 6. The
output voltage is inverted by IC1A and drives push- pull
amplifiers Q4 and Q6. Q5 and Q7 reduce the collector
dissipation of Q4 and Q7, respectively. The signal also
passes through IC9 and 1C10, a low- pass filter cutting
off at 270 Hz. The subtone output goes to the Ai1
Frequency Control board where it is multiplied by 10 and
counted.

The METER drive comes in to board pin 17. It is
amplified by IC6 and squared by Schmitt trigger IC3 to
become the horizontal sync signal, triggering 1C4.

Q12 is a current source charging a sweep timing capaci-
tor on the A10 Front Panel board. ICBA amplifies the 0 to
10 V ramp to -10 to +10 V. When the ramp voltage
reaches the level set by the SIG IN line, IC8 triggers auto-
reset one-shot IC5A. The output of IC5A has been
holding IC4 at clear, keeping Q2 off, which allows Q12 to
charge the sweep timing capacitor. When IC5A is trig-
gered, it unclears IC4. Q1 is turned on and discharges
the capacitor. The output of IC8B also triggers hold-off
one-shot IC5B. Until this one-shot times out, it holds IC4
and Q2 at clear, allowing the capacitor to discharge fully
and return the trace to the left side of the screen.

When the hold-off times out, the next sync pulse sets IC4
and the sweep starts. If there is no input signal, 1C4 will
not be triggered. In this case, it will be cleared when
IC5B times out, and the sweep will start regardless.

Q10 and Q11 form the blanking amplifier. IF IC3 pin 3 is

low, Q10 is on, Q11 is off, and the BLANK line is pulled
high, cutting off the trace. IF IC3 pin 3 is high, the

4.5



transistors reverse, and BLANK is grounded. The Q
output of IC4 or the Z MOD input can activate blanking.

4.10 MISCELLANEOUS BOARDS

This section describes the A6 kow Voltage Power Sup-
ply, A8 High Voltage Power Supply, A9 Display, and A12
Mother boards.

The A6 Low Voltage Power Supply provides +5 V (from
IC1), +15 V (from IC2), and -15 V (from IC3). Each
regulator controls a series-regulating transistor, mounted
on the rear panel. Q2 and Q3 are NPN, while Q1 is PNP,
to allow the output voltage to be closer to the supply. R1,
R6/R7, and R12/R52 are current limiters. When the
current is too high, the increased voltage drop across
the limiter shuts down the series transistor.

IC5 is a separate regulator for the 10 MHz temperature-
compensated crystal oscillator (TCXO) timebase which
establishes the frequency accuracy of the unit. Q3 buf-
fers the timebase output, while 1C6 divides the frequen-
cy by 10 to provide a 1 MHz reference. IC7 is connected
as a divide-by-five counter followed by a divide-by-two.
The output of the first stage provides a 200 kHz refer-
ence, while the output of the second stage provides a
100 kHz reference.

When band 6 is selected, IC8 divides the 1 MHz and 100

kHz frequencies by 2. This allows the synthesizer to take
half-steps, which will be full steps when the frequency is
doubled.

IC4, 1C9, and IC10 encode the front-panel OUTPUT

LEVEL MULTIPLIER pushbuttons to activate attenuators
on the A1 Mixer board.

4.6

Q1, Q2, and IC13 limit and filter the microphone input to
limit the deviation to 5 kHz.

The A8 High-Voltage Power Supply provides voltages for
the CRT. IC1 controls series transistor Q2. The 15 V
supply provides a reference to IC1 pin 3. R6 and R8
divide the 200 V at IC1 pin 2. R3 is a current limiter. If the
current becomes too great, Q3 conducts, lowering base
of Q2 and thus lowering the current. IC1 pin 6 becomes
positive, turning off Q1. CR10 clamps the voltage to
protect Q1.

CRS5 through CR8 supply cathode and focusing voltages
to the CRT. The voltage at the top of resistor string R19/
R18/R17 is approximately -1200 V. This is controlled by
shunting current through Q4. The +15 V provides a
reference. The voltage at the junction of R28 and R30 is
held at zero.

The A9 Display board contains display driver IC1, the
LCD display, and LEDs indicating Hz or kHz. When P3
pin 8 is low, HZ annunciator CR1 conducts. When pin 8
is high, CR1 is off. Q1 turns on, causing KHZ annuncia-
tor CR2 to conduct.

The A12 Mother board provides most of the interconnec-
tions between boards. Q1 switches between generate
and receive modes. When the instrument is in generate
mode, activation of the WATTS line turns Q1 off, switch-
ing the instrument into receive mode.

The A10 board provides audio and ramp routing for auto-
matic Lissajous and RF sweep functions.
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5.1 INTRODUCTION

This section provides information for disassembling,
testing, calibrating, and troubleshooting the Model
3000B Service Monitor. Measurements and adjustments
will be facilitated by placing the instrument so that the
front panel faces the user.

5.2 SERVICE AND MAINTENANCE
INFORMATION

5.2.1 IN-FIELD SERVICE

The Model 3000B features modular PC board construc-
tion for convenient servicing. Should a problem arise,
contact the Customer Service office for assistance (see
Section 2.2). A replacement board will be shipped imme-
diately. When you are satisfied the problem has been
corrected, return the defective board.

522 DISASSEMBLY INFORMATION
WARNING

High voltages are used within this instrument. Before
servicing, remove AC power from the instrument.

To remove the instrument top cover, remove the six
screws (three on each side) securing the top cover and
lift the cover off.

To remove the instrument bottom cover, invert the instru-
ment, remove the six screws (three on each side) secur-
ing the bottom cover and lift the cover off.

To remove the high voltage shield, remove the top cover
and then remove the seven screws securing the shield.
Carefully lift the shield straight up.

Removal of the Front Panel assembly provides access to
PC boards A9, A10, and A11, mounted on the front
panel.

To remove the Front Panel assembly, remove the top and
bottom covers. Stand the instrument on its rear feet.
Remove the INTENSITY and FOCUS control knobs. Dis-
connect the three ribbon cable assemblies on the under
side of the instrument. Disconnect the POWER switch
harness. Disconnect 2 pin connector to Mother board,
and 4 pin connector to Mother board (early versions).
Disconnect coaxial cable W1 from the A1 board (SMB

5.1

SECTION D
MAINTENANCE

connector). Remove the handle by unscrewing the two
black knobs securing the handle to the chassis side rail.
Remove the four screws (two each side) securing the
front-panel brackets to the chassis side rail. Carefully lift
the Front Panel assembly straight up from the
instrument.

The top cover, bottom cover, high voltage shield, and
Front Panel assembly are reinstalled by reversing the
removal procedure.

523 PLUG-IN PC BOARD SERVICING
Refer to Figure 5-1.

To remove boards A1 through A4, remove the instrument
top cover. Disconnect the connection coaxial cable(s),
remove the phillips head screws securing the board to
the card cage and pull (do not turn) the knurled knobs.
Lift the board straight up from the instrument.

Before reinstalling a board, check the board's gold
“fingers” and the Mother board (A12) edge connector.
Carefully replace the board into its Mother board edge
connector and reverse the removal procedure.

NOTE

Harness connectors are not keyed. Note the connector
orientation before disconnecting.
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5.3.1 INTRODUCTION

The purpose of the performance test in the following section
is to verify that the Service Monitor meets its published specifi-
cations (Section 1.2) Individual performance tests consist of:
the specification to be verified, the method of testing, a list
of equipment required, and a detailed test procedure.

Critical specifications for each item of test equipment are
listed in Section 5.8.2, Recommended Test Equipment.
Except as detailed, settings of test equipment apply to perfor-
mance test procedures. All other test equipment operating
details are omitted.

The Service Monitor should have its bottom cover installed
for the performance test. Before applying power to the Serv-
ice Monitor, see Section 2 for details of electrical installa-
tion. The line voltage should be maintained at 115 or 230
volts. £10%, 50 to 60 Hz +5% throughout the test. The
performance test procedures are begun after a 15 minute
minimum warmup of the Service Monitor in a +20° to
+ 30 °C ambient temperature range.

A copy of the Performance Test Record (PTR) is provided
at the end of this section for convenience in recording the
performance of the Service Monitor during performance tests.
It can be filled out and used as a permanent record for incom-
ing inspection, or it can be used as a guide for routing perfor-
mance testing. The PTR lists the section, test, and specifica-
tion limits. All tests refer to this record.

5.3.2 REQUIRED TEST EQUIPMENT
A. ATTHEBENCH
The following equipment should be at unit tech-
nician's bench during the performance test

procedure.

1. Standard Generator: A Wavetek Model 3010
referenced to 10 MHz house standard.

2. DVM: A Fluke Model 8010 or equivalent
type DVM.

5.3

SECTION 5.3.1
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PERFORMANCE TEST

10,

11

12.

. Variable frequency audio function generator:

Wavetek Model 180/182 or equivalent.

. Frequency Counter: Hewlett Packard Model

5383 or Mid State Model CM 1000 or equiva-
lent referenced to 10 MHz house standard.

. SINAD Test Set: Helper Instruments Model

S101 and accompanying interconnect
devices.

. AC Line Monitor: VIZ or equivalent.

. VARIAC and 240 V outlet.

RF Simulation box.
Standard Mobile Microphone.
Loop Probe (see Diagram 2).

Coaxial Termination 50 ohm (HP 908A) or
equivalent.

Oscilloscope: Tektronix 2213 or equivalent.

B. TRANSPORTABLE EQUIPMENT

The following equipment should be available to the
unit technician and remain in the area aboard a
rolling transport device with appropriate cables.

i &

Spectrum Analyzer: Hewlett Packard Model
8558.

Modulation Analyzer: Hewlett Packard Model
8901.
RF Power Source: RF power cart with VHF and

UHF high and low power source and wattmeter.

Amplifier: Hewlett Packard Model 8447D
(.1-1300 MHz, 26 dB), 2 needed.



5. Audio Analyzer: HP 8903A or equivalent.
PORTABLE EQUIPMENT

The following equipment should be in the unit test
area, available for spot test and as a part of
calibration.

1. VHF and UHF hand-held radio and cables.

PERMANENT LOCATION FINALTEST
EQUIPMENT

1. 3000BATS

. Hewlett Packard Model 9816 Computer

. Hewlett Packard Model 82901M Disc Drive

Hewlett Packard Model 2671G Printer

. Hewlett Packard Model B8568A Prog.
Spectrum Analyzer

. Hewlett Packard Model 436A Power Meter
Hewlett Packard Model 8447D Amplifier
(.1-1300 MHz 26 dB)

g. Hewlett Packard Model 8496A 110 dB

attenuator (Cal'd DC-4 GHz)
h. Marconi Model 2019 Signal Generator

ooo®

oo

(programmable)

i. DATA I/O Model 29A PROM PROGRAM-
MER (or equivalent)

j. Comtest 3000B Software Verification
Package

5.3.3 NOMENCLATURE AND TESTNOTES

1.

“Standard Generator” refers to Wavetek Model
3010 referenced to 10 MHz house standard.

2. “Standard Counter" refers to frequency counter

referenced to 10 MHz house standard.
“Unit" refers to 3000B under test.

On the data sheet, blanks are provided for recording
data. Data from test must appear in blanks. The
information following the blanks +.01V indicate
the tolerance.

The parenthesis preceeding the blanks: (5.00V)
indicate perfect readings (not always shown).

Blanks followed by no reading indicate that no
specification or tolerance is defined, therefore
proper operation is indicated by placing a check
mark in the blank.

5.3.4 TEST DEFINITION

VISUAL INSPECTION
A. External Hardware Inspection

1. Visual inspection should include “testing”

Il

with a screwdriver, or other appropriate
tool, of screws, nuts, or other tightened
type of hardware that is suspected of
being loose.

a. Front panel and front panel hardware;
check for cosmetic misfeatures such
as mars or scratches visible from arms
length. Check for properly tightened
knob set screws and appearance of
knobs and meter. Check for readable
scope graticule. Check for feel of
buttons. Checkon PTR.

VOLTAGE REQUIREMENTS

A. Regulation

1. EQUIPMENT: Variac; AC line monitor.
Set Variac to 104 VAC as read on AC
line monitor.

a. Check that unit is in regulation™ as
indicated on unit oscilloscope. Check
on PTR.

b. Set Variac to 126 VAC as read on
AC line monitor. Check that unit is in
regulation as indicated on unit
oscilloscope. Check on PTR.

*Deregulation will show up on scope as wobble, spikes,
or both. Become familiar with what is typical of well-
regulated pattern and what is typical of poor regula-

tion.

V.

SYSTEM TIME BASE

A. Accuracy

1. EQUIPMENT: Standard generator, set
to 852.35 MHz no mod, at 1 mV out.
UNIT: 852.35 MHz, RCV, FM, BW NAR,
MOD & FREQ ERROR Mode.

a. Cable 10 MHz out on rear panel to
standard counter. Check that counter
reads 10.000000 MHz =4 Hz. Record
on PTR.

b. Cable standard generator output to
unit RF IN/OUT jack. Check freq.
errar, as read on LCD counter =400
Hz. Recordon PTR.

c. Change standard generator and unit
to 52.35 MHz. Check error +20 Hz.
Recordon PTR.

AUDIO SECTIONS

A. Voltmeter/Scope Calibration/Audio Section



. EQUIPMENT: Function Generator, DVM.
UNIT: Set to GEN mode; VOLT and 1.8
RANGE in METER/VERT section; MOD
in monitor frequency section; FM; AUDIO
SYNTHESIZER OFF; ZERO BEAT OFF
and 1 kHz OFF in modulation section;
FM Calibrate OFF, and SIGNAL
STRENGTH OFF, in scope section. Set
Function Generator to 100 kHz, 1.06
VRMS and cable to unit EXT VERT.

a. Check that meter indicates 1.5V
peak = .075V. Record on PTR. Check
that scope reads 1.5V peak +.075V.
Record reading of scope on PTR.

. EQUIPMENT: DVM set up for AC RMS,
mV range. UNIT: Audio synthesizer in
X1 and CONT MODE.

a. Cable MOD QUT to DVM. Adjust
audio synthesizer level to read 200
mV on DVM. Remove cable from DVM
and cable mod out to EXT VERT.
Check that audio LED is lit. Check
onPTR.

. EQUIPMENT: Same as 2A. Set up same.
UNIT: Change to RCV mode.

a. By changing audio synthesizer
frequency, verify the following fre-
quencies on the LCD counter = 1Hz.
1) 1000 2) 2123 3) 3234 4) 4345 5)
5456 6) 6567 7)7678 8)8789 9)
9899 10) 9999. Record on PTR.

. EQUIPMENT: Same as 3a. Set up same.
UNIT: Audio synthesizer in X .1 range.
Change to SUBTONE (synthesizer in
.01 or .1 range respective to frequency)
in monitor freq. section.

a. Cable MOD OUT to DVM with unit
audio synthesizer to 100 Hz and adjust
level to read 750 mV on DVM. Cable
MOD OUT to EXT VERT. By changing
audio synthesizer frequency verify the
following frequencies on LCD counter

+.1Hz. 1)60 2)71 3)82 4)93 5)
124 6) 145 7)166 8) 187 9)238.
Record on PTR.

5. EQUIPMENT: Same as 4a. UNIT: Audio

synth off, 1 kHz fixed on.

a. Cable MOD OUT to DVM. Switch to
GEN mode. Check that full CW on 1
kHz fixed source pot yields > 1.0
VRMS. Turn off 1 kHz fixed source
and activate audio synthesizer X1
and check that full CW on audio
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synthesizer pot yields > 1.0 VRMS.
Checkon PTR.

6. EQUIPMENT: Unit only. UNIT: Turn off

audio synthesizer. Activate 1 kHz fixed
source, scope, X1 (ms/div).

a. Adjust 1kHz level to obtain 6 kHz on
range 18. Adjust VERT position so
that peaks of audio sinewaves are
lined up along center horizontal line
of scope graticule. Make sure hori-
zontal RATE is in CAL position. Ad-
just horizontal position so that 1
peak aligns with center vertical line.
Check that each peak aligns with
each mark along horizontal center
line =1 cycle. Check on PTR.

B. SINAD

1. EQUIPMENT: DVM, A BNC male to

cable. UNIT: SINAD mode.

a. Cable MOD OUT to DVM. Adjust 1
kHz fixed source to 1 VRMS. Cable
MOD OUT to EXT VERT. Check that
meter reads less than -20dB. Record
readingon PTR.

b. Cable MOD OUT to EXT VERT.
Switch to MOD mode. Adjust 1 kHz
level to obtain 10 kHz on unit meter
(x18 range). Switch off 1 kHz source.
Activate audio synthesizer in X1,
3333 Hz. Adjust synthesizer level to
obtain 2.5 kHz on meter (x6 range).
Switch on 1 kHz source. Switch to
SINAD mode, and check for a meter
reading of —12dB (+ 1dB). Record
on PTR.

HIGH FREQUENCY SYNTHESIZER
A. Lock Requirements

1. UNIT only.

a. Verify lock by watching A3 LED (LED
OFF indicates lock) at the following
frequencies: (lock should occur
within 3 seconds of frequency
change).

11 to 101 MHz (in 10 MHz steps), 100
to 260 MHz (in 20 MHz steps), 260
to 500 MHz (in 30 MHz steps), 499
to 999 MHz (in 100 MHz steps). Check
in GEN & REC. Checkon PTR.



VI.

GENERATOR FUNCTIONS
A. Residual FM

1. EQUIPMENT: Hewlett Packard mod

analyzer. Set up mod analyzer as
follows: 3 kHz LP filter and 300 Hz HP
filter on, FM mod and average. UNIT: in
GEN, MOD, 100 mV, CW.

a. Cable RF IN/OUT to mod analyzer in-
put. Set unit frequency to 452.35
MHz. At 100 mV level, read residual
FM on mode analyzer. Should read
less than 100 Hz. Record on PTR.
Cable RF IN/OUT to mod analyzerin-
put. Set unit frequency to 852.35
MHz. At 100 mV level read residual
FM on mod analyzer. Should read
less than 100 Hz. Record on PTR.

B. FM Deviation Accuracy

1. EQUIPMENT: Hewlett Packard mod

analyzer. UNIT: Activate 1 kHz fixed
source. Put in RANGE 6. Turn off audio
synthesizer.

a. Adjust 1 kHz level on front panel to

read 5 kHz on meter and scope.
Cable RF IN/OUT to mod analyzer in-
put. Change mode analyzer to RM
average. Check that mod analyzer
reads 3.54 kHz average = 10% or.35
kHz. Record on PTR.

C. FM External Mod Input

1. EQUIPMENT: External variable audio

source. DVM. UNIT: Turn off 1 kHz fixed
source.

a. With external audio source at approxi-
mately 1 kHz cable to EXT IN, adjust
EXT LVL Pot full CW. Adjust level on
external audio source to obtain a
reading on the meter at 5 kHz. Re-
move cable from EXT IN and connect
to DVM. Reading should be less
than 500 mVRMS. Checkon PTR.

D. AM Modulation Distortion

1. EQUIPMENT: Hewlett Packard Audio

Analyzer and Hewlett Packard Modula-
tion Analyzer. UNIT: Switch to AM.
Remove external audio source and
activate 1K fixed source, frequency
52.350 MHz. Unit output at X10 mV,
1.5 on DIAL (15 mV). Turn on 3 kHz
LP filter; and 300 Hz HP filter on mod
analyzer.
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a. Adjust 1 kHz fixed source level to
obtain 90% modulation as read on
modulation analyzer. See Diagram 1,
check audio analyzer reads less than
10% distortion. Record on PTR.

b. Repeat Step a., at 952.350 MHz.
Recordon PTR.

E. AM External Mod Input

1. EQUIPMENT: External audio source set

for 1 kHz sinewave. DVM. UNIT: Turn
off 1 kHz fixed source.

a. Cable external audio source to EXT
IN. Adjust EXT LVL pot full CW. Adjust
external audio source level to obtain
reading of 85% on the meter. Re-
move cable from EXT IN and connect
to DVM. Reading should be less than
1.0VRMS. Checkon PTR.

F. Microphone Operation

1. EQUIPMENT: Standard mobile micro-

phone, VHF & UHF hand-held radios.
UNIT: 1 kHz fixed source off, FM mode,
RF/OFF button in.

a. Insert standard mobile microphone
into mic jack on rear panel. Cable RF
IN/OUT to VHF radio antenna jack.
Change unit frequency to VHF radio
frequency. Depress standard micro-
phone PTT switch and whistle into
mic. Monitoring audio on VHF radio
and observing mod on unit scope,
check that mod is clean, and that when
PTT is released generation ceases.
Checkon PTR.

G. RFlTest

1. EQUIPMENT: Spectrum analyzer, wide-

band amplifiers, coaxial termination 50
ohm, 50 ohm load, loop probe.

a. Connect spectrum analyzer, wide
band amplifiers and loop probe as
shown in Diagram 3. Set spectrum
analyzer with display line at a refer-
ence level of greater than -137 dBm /.
Set 3000B for .3pV RF out, with 10
MHz and RF IN/OUT jacks terminat-
ed into 50 ohm loads. At 252.350
MHz, set the spectrum analyzer:



1. Res. BW 100 Hz*
2. Video BW 1 Hz*
3. Span 2 kHz*
4. DB/DIV 5 dB*

* = Recommended setting

b. Move the loop probe over the surfaces
: of the instrument with the two-turn
— loop at a one inch distance. The
signal plus noise should be less than
.03 pV or (-137 dBm). Record the

- maximum reading onthe PTR.

c. Repeat steps a & b at 952.35 MHz.
Record the maximum reading on
=4 the PTR.

A This reading taken in a screen room which pro-

_ vides shielding from stray frequencies. The noise

- floor reading will vary if not taken in a protected
environment.

H. Spectral Purity (Non-Harmonic)

1. EQUIPMENT: Spectrum Analyzer, wide-
band amplifier (Stepd only)

a. Connect spectrum analyzer and unit
as shown in Diagram 4. Set 3000B
for +3 dBm output at 52.35 MHz and

- setthe spectrum analyzer:
1. Res. BW 3 kHz*
2. Video BW 100 Hz*
= 3. Span 600 kHz*
4. DB/DIV 10 dB*
1 *Recommended Settings

b. Check for non-harmonic signals
< -40 dBc within =300 kHz of the
selected carrier frequency. Check
onPTR.

: c. Repeat step a & b for the following
s frequencies. Checkon PTR.

. 152.35 MHz
252.35 MHz
352.35 MHz
452.35 MHz
552.35 MHz
652.35 MHz
. 752.35 MHz
. 852.35MHz
. 952.35 MHz
. 999.35 MHz

SCoOmNOM AWM

—

d. Repeat step a through c with wide-
~ band amplifier installed and 3000B
N setto-57 dBm. Checkon PTR.

57

VIl. RECEIVER (MONITOR MODE)
A. Sensitivity

1. EQUIPMENT: Sinadder test fixture;
standard generator. UNIT: RCV mode,
FM, BW NAR, SQUELCH open, RANGE
6 and MOD in meterivert section, MOD
in frequency section.

a. With unit and standard generator at
152.35 MHz, cable standard gen-
erator to unit RF IN/OUT jack. Set
standard generator to 2upV output
level and 3 kHz deviation using
3010's internal 1 kHz source. Cable
sinadder to speaker terminals of unit.
Turn volume control to at least 3/4
volume level.

“Lower or raise generator output to achieve 10 dB on
sinnader meter. Read 10 dB SINAD sensitivity on
standard generator's dial and meter. Record on PTR.
Repeat process following * for 452.35 MHz and
852.35 MHz. Record on PTR.

B. Receiver Bandwidth

1. EQUIPMENT: Standard generator,
oscilloscope. UNIT: BW NAR, FM,
RANGE 18.

a. Set standard generator, to 3 kHz
deviation of the internal 1 kHz source.
Connect standard generator output
to unit input with 152.35 MHz fre-
quency on both. Connect oscilloscope
to DEMOD QUT on unit. Standard
generator output level to -30 dB.
Increase the 1 kHz deviation to a
point where the sinewave starts to
distort on the oscilloscope. Note
deviation level on the standard
generator. < 15 kHz, record on PTR.

b. Repeat step a, except with unit in
WIDE. < 100 kHz, record on PTR.

C. Offset

1. Remove Input from unit. Change to
RANGE 18. Set SQUELCH to threshold.

a. Press DISC/REST and zero scope
trace, then press GEN. Offset should
be =1 DIV of zero. Repeat for all
3 ranges (18, 6, 1.8). Check on PTR.

D. FM.Markers

1. UNIT: Setto RCV, FM, BW NAR, RANGE
6 and MOD; SQUELCH, tight.



a. Activate 5 kHz markers. Check that
markers indicate =5 kHz. Check
onPTR.

b. Activate 600 Hz markers. Check that
markers indicate +600 Hz at range
1.8.Checkon PTR.

E. FM Deviation Accuracy

1. EQUIPMENT: Standard generator;
HP mod analyzer. Turn on 3 kHz LP
and 300 Hz HP filters, set to FM avg.
UNIT: Set SQUELCH to threshold
RANGE 6.

a. Set unit and standard generator to
452.35 MHz. Set standard generator
output to 100 mV. Cable standard
generator output to HP mod analyzer.
Adjust standard generator deviation
to read 3.54 kHz avg on mod analyzer.
Cable standard generator output to
unit RF IN/OUT jack. Check that unit
meter and scope read 5 Khz +10%
of full scale. Record on PTR.

F. AM Modulation Accuracy

1. EQUIPMENT: Standard generator; HP
modulation analyzer. UNIT: Change to
AM mode, RANGE 6. 452.35 MHz, BW
NAR.

a. Cable standard generator into mod
analyzer. Activate standard generator
internal audio. Set standard generator
to 452,35 MHz 100 mV out. Adjust
modulation to read 21.2% average.
Cable standard generator output
into unit RF IN/OUT jack. Change
standard generator output to 10 mV.
Check that unit reads 30% modula-
tion, on unit meter and scope = 10%
of full scale. Record on PTR.

G. Relative Signal Strength Accuracy

1. EQUIPMENT: Standard generator — no
modulation set to 452.35 MHz. UNIT:
FM mode, SQUELCH open, RANGE 6,
452.35 MHz.

a. Set standard generator to 30mv out-
put. With SIGNAL STRENGTH, ad-
just horizontal position so that
beginning of trace (left side) is align-
ed with the left edge of the scope
graticule. Switch unit to LOW
SIGNAL STRENGTH mode. Check
that trace is at = full deflection.
"Check on PTR. Change standard

generator output to 100mv. Switch
unit to HIGH SIGNAL STRENGTH
mode. Check that trace is at = full
deflection. Check on PTR.

VIll. POWERMETERAND POWER FUNCTIONS

A.

B.

C.

Reverse Power Protection

1. EQUIPMENT: RF simulation box. UNIT:
Switch to GEN mode.

a. Cable RF simulation box to unit RF
IN/OUT jack. Press activate button
on RF simulation box and check that
unit switches from GEN to RCV and
WATTS mode (simulates 200 mW).
Checkon PTR.

Load Overtemp Alarm
1. EQUIPMENT: Power Cart

a. Key in VHF 100 watts. Check that
load overtemp LED and alarm are act-
ivated = 10 seconds. Check on PTR.

Power Meter Accuracy

1. EQUIPMENT: Power Cart. UNIT:
Change to each power tx frequency.

a. Cable VHF (150 MHz) power into unit.
Key in 25 watts. Check unit power
meter accuracy =10% of full scale.
Change to VHF 100 watts. Check
accuracy of unit wattmeter +10% of
full scale. Cable UHF (450 MHz) power
into unit. Key in 10 watts and check
accuracy of meter =10% of full scale.
Recordon PTR.

IX. GENERATOROUTPUTLEVEL

A

Output Level Accuracy

1. See ATS printout.

X. ACSCOPECOUPLING

5.8

1. EQUIPMENT: Standard generator, set
to 152.35 MHz @ 1 mV. UNIT: RCV
15235 MHz, FM FREQ ERROR,
SQUELCH OPEN, RANGE 6.

a. Center scope trace on unit. Offset
standard generator by 3 kHz. Pull AC
coupling knob. Check that trace
centers. Checkon PTR.
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ZEROBEAT OPERATION

1.

EQUIPMENT: Standard generator set
to 452.35 MHz @ 1 mV. UNIT: RCV,
FM, FREQ ERROR, MOD, ZERO
BEAT. Set frequency to 452.35 MHz.

a. Cable standard generator to unit RF
INJOUT jack. Offset frequency 5
kHz in 1 kHz steps. Check that scope
indicates 1 kHz step changes and
sine wave and tone are present.
CheckonPTR.

NOTE: On 3000B units, ZERO BEAT
cannot be used in subtone
or LISSAJOUS mode.

QUALITY CONTROL TESTING
COMPLETED.

5.9



l. VISUAL INSPECTION

A. ExternalHardware Inspection

1a.

Front panel hardware & appearance

II.  VOLTAGE REQUIREMENTS

A. Regulation
1a. Regulation (104VAC)
1b. Regulation (126VAC)
. SYSTEMTIME BASE

A. TCXO Accuracy

1a.

1b.

1c.

TXCO error 10.000000 MHz

RCV frequency error 852.35 MHz
+400Hz

RCV frequency error 52.35 MHz
+20Hz

IV. AUDIO SECTIONS

A. Voltmeter/Scope Calibration Check

1a.

2a.

3a.

+4 Hz

1.5 V peak measurement meter (1.5V) ____

+.075V

1.5 V peak measurement scope (1.5V)

+.075V

Audio in LED w/200 mV

1000 to 9999 Hz Audic Synthesizer =1 Hz

1

2 3 4

5 6 7

5.10

VI

Section 5.3.5
3000B
PERFORMANCE TEST RECORD

PERFORMANCE TEST RECORD

Serial #

Date #

Tech #

8 9 10

4a. Subtone filter response and
accuracy:60t0238 Hz = .1 Hz

1 2 3

frequency

4 5 6

i 8 9

5a. Audio sources max output fixed
Audio sources max output synth.
6a. Scope sweep rate adjusted
B. SINAD
1a. Notch Range
1b. Accuracy (—12dB)
HIGH FREQUENCY SYNTHESIZER
A. Lock Requirements
1a. A3 lock through range
GENERATOR FUNCTIONS
A. Residual FM
1a. Residual FM 450 MHz
Residual FM 850 MHz

B. FM Deviation Accuracy

< -20 dB

+=1db

< 100 Hz

< 100 Hz

1a. 5 kHz Generator deviation accuracy (3.5 kHz
average) +.35 kHz (10%) 3.19 to 3.89



FM External Mod. Input

1a. 5kHzon meter less than 500 mV RMS

AM Modulation Distortion
1a. AM Distortion (@ 52.35 MHz < 10%
1ib. AM Distortion (@ 952.35 MHz < 10%

AM External Modulation Input

1a. 85% Modulation less than 1.0 VRMS

Microphone Operation
1a. RF/OFF Operation .
RFITest
1. Leakage at 252.350 MHz _ < -137 (.03pV)
Leakage at 952.350 MHz _ < -137 (.03 pV)
Spectral Purity
(+dBm) (-57dBm)

1. 52.35MHz

2. 152.35MHz

3. 252.35MHz

4. 352.35MHz

5. 452.35MHz

6. 552.35MHz

7. 652.35MHz

8. 752.35MHz

9. 852.35MHz

10. 952.35MHz

11. 999.35MHz

RECEIVER - MONITOR MODE

A. Sensitivity

1a. Narrow band sensitivity

152.35 MHz =2puV
452.35MHz____ =2V
852.35MHz ____ =2puV

B. Receiver Bandwidth
1a. Narrow band mod acceptance bandwidth
152.35 MHz < 15kHz
1b. Wide band mod acceptance bandwidth
152.35 MHz < 100 kHz
C. Offset
1la. Disc. Reset on GEN offset (within 1 div
Zero)
D. FMMarkers
1a. FM 5 kHz marker (5 kHz)
1b. FM 600 Hz marker (600 Hz)
E. FM Deviation Accuracy
1a. FM 5 kHz accuracy adjustment (5 kHz) scope
+500Hz £10%
FM 5 kHz accuracy adjustment (5 kHz) meter
+500Hz £10%
F. AM Modulation Accuracy
1a. AM 30% modulation adjustment (30%) scope
+10%
AM 30% modulation adjustment (30%) meter
+10%
G. Relative Signal Strength Accuracy

1a. Low signal adjustment = full deflection

High signal adjustment = full deflection

Vill. POWERMETERAND POWER PROTECTION
FUNCTIONS

A. Reverse Power Protection

1a. 200 mW system switch

5.11
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XI.

B. LoadOvertemp Alarm

1a. VHF 100 watt alarm activation (= 10 sec.)

C. Power Meter Accuracy

la. 25wattVHF ___ +10% full scale

100watt VHF _ +10% full scale

10wattUHF __ +10% full scale
OUTPUT LEVEL ACCURACY

A. SeeATS Printout
AC SCOPE COUPLING

1a. Center W/Freq. Offset
ZEROBEAT

1a. Sine wave and tone.

5.12



Section 5.3.6
3000B
DIAG RAMS

30008 MODULATION ANALYZER AUDIO ANALYZER g
RF AF ~ Input
RE Out Input Output = <
7 i -
Diagram 1
3000B 52dB RF AMPLIFIER SPECTRUM ANALYZER X
//' ™~
/ \\
/ \
/ ‘\
RF ; . [
Out i |
o o 0 ©Q | —
\
\ Input Output ”' RF Input I
\ [
\ /
\ pd
~ Fd
~ - //
Diagram 4 .
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Section 5.3.6
3000B
DIAGRAMS

Rexolite Rod: 1.25 in. dia. by 11 in.
Hole: 1.00 in. dia. by 0.80 in. deep.

Groove: 0.120 in. wide by 0.125 in. deep 1.00 in.
from end of rod.

Coaxial Cable: (RG-174/U) 0.110” in. by 19.0 in.
long. Strip shield for 7.0 in. and cut off shield to "
in. length. Strip insulation from center conductor
in. Wind 2 turns of insulated center conductor in
groove of rod. Solder shield to center conductor
and insulate the solder joint.

Wind mylar tape around the two-turn loop and
around the rod (three places).

BNC male connector.

Diagram 2
30008 52dB RF AMPLIFIER SPECTRUM ANALYZER

RF ]

QOut, ?
Q [=) ke .

Input Output RF Input
m: ,= LOOP PROBE
Diagram 3
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5.4 TROUBLESHOOTING

Effective troubleshooting requires a thorough understanding
of the block diagram and circuit description located in Section
4 of this manual; then the Performance Tests in Section 5
will aid in localizing the trouble symptom to a particular PC
board. Once this has been accomplished, the board can be
replaced, or repaired with aid of the proper schematic and
parts layout diagram. In general, it is preferable to replace a
defective PC board assembly.

Equipment troubles are frequently due simply to improper
control settings; therefore, before engaging in a troubleshoot-
ing procedure, be sure front-panel controls are set in proper
operating position. Refer to the operating instructions in Sec-
tion 3 of this manual for a complete explanation of each
control's function along with typical operating instructions.

After verifying that the trouble is not improper setting of the
controls or test setup, make a thorough visual inspection of
the instrument for such obvious defects as loose or missing
screws, broken wires, defective sockets, loose RF cables,
and burned or broken components.

After localizing the problem, voltage and resistance checks
will help locate the defective component.

5.15

For troubleshooting purposes, it is permissible to operate the
instrument with any of the plug-in PC boards or RF cables
removed; however, the instrument should be turned off when
removing or installing boards. If substitute boards are avail-
able, this provides an easy method of verifying if a suspected
board is defective.

RF cables can be disconnected from the PC board connec-
tors, and a power meter or spectrum analyzer connected
directly to the connector for power level or frequency mea-
surements. Fabrication of a short coax adapter cable, termi-
nated in a mating SMB connector on the instrument end, will
facilitate connection of test equipment.

A problem in a power supply may cause many symptoms
pointing to other areas, and should be checked when the
sumptom does not clearly indicate a specific problem.
Performance of the supplies is indicated in the Performance
Tests.

Figures 5-3 and 5-4 give troubleshooting for the instrument
in the flow chart form.



FRONT PANEL
BUTTONS

NO

NO
GENERATE

!

=

A

RECEIVE

YES

MIC

BUTTON

REAR NO NO +5V,+15V,~15V
PANEL [T A8 - POWER SUPPLIES
[
FRONT NO 10.000000 MHz
PANEL A6 - TCXO
A no
y YES
NO
REPLACE - . ADJUST - NO A3 LOCK
A3 A3
{e
FRONT NO REPLACE | _ NO
y YES
A1
y YES
CABLES OR
MOTHER BOARD
Figure 5-3.

A

Troubleshooting — No Generate
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NO
RECEIVE
|
FRONT PANEL __ NO GENERATE
BUTTONS =
+ YES YES
REAR NO NO +5V,+15V, 15V
PANEL [ A8 o POWER SUPPLIES
+ YES
FRONT NO 10.000000 MHz
PANEL A8 I E— TCXO
+“° y YES
o
REPLACE L. ADJUST <O A3 LOCK
A3 A3
* YES
FRONT NO REPLACE NO
L A2 LOCK
PANEL A2
{r YES
A1 —y———————
[ oes
A4
¥ YES
CABLES OR
MOTHER BOARD
Figure 5-4. Troubleshooting — No Receive
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SECTION 6
REPLACEABLE PARTS

6.1 INTRODUCTION 6.2 MANUFACTURERS CODE

This section contains lists of all replaceable parts for the The following code is used on the parts list to identify the
instrument. manufacturer,

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

The lists appear in the following order:

PARTS LIST ASSEMBLY
11010-70-0004 SCV MNTR, 3000B
11110-00-7002 A2

11110-00-7004 Ad

11110-00-7005 A5

11110-00-7006 A6

11110-00-7007 A7B

11110-00-7008 A8

11110-70-0054 A3-1

11110-70-0071 A1-1B

11111-70-0002 Chassis

11110-00-7012 A12B

11219-70-0037 Harness, Fan/A12
11219-70-0045 Harness, A15/A12
11110-70-0094 A15

11118-70-0001 RF Assy, 110/220 VAC
11219-00-0402 XFMR Assy, 3000B
11219-70-0003 Line Cord Assy, 3000B
11118-70-0003 FP Assy, 3000B
11110-00-7009 A9

11110-00-7011 Al1

11110-70-0074 A10B

11219-70-0025 Harness, 3000B-A10B
11110-70-0093 Al4

11217-80-0097 Cable Assy, N, 1212"
11118-70-0004 Inverter Assy, 110B
11110-70-0011 Inverter BD, 110B
11219-70-0019 XFMR Assy, Inverter
11219-00-0176 Harness, 3000B-A, CRT
11219-70-0001 Harness, 3000B-D, MIC
11219-70-0002 Harness, 30008, F/P Switch
11111-70-0003 Cabinet, 30008
11217-80-0098 Cable Assy, 712"
11219-70-0049 Fan Assy

6.1
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ALLEN-BRADLEY

ANALDG DEVICES

ARROW HART, INC,

ALAN INDUSTRIES

AMERICAN MAGNETICS
ANERICAN PLASTICRAFT CO,
ABACUS PACKAGING CO,

ACE THDUSTRIAL HINR,
ADVANCE COMPUNENTS, INC,
AEG-TELEFUREN CORP,
APPLIED ENG FRODUCTS
AVX_CERANICS

AERTECH INDWSTRIES
ACCESSORIES FOR ELECTRONICS
AHAN COMPANY

ALPHA INDUSTRIES, INC,
ALCO ELECTRONICS PROLUCTS

ALL PLASTICS, INC,

ALPHA HETALS, INC

AMATOM ELEC HDWE CO
ADVANCED MICRO DEVICES INC.

AMERICAN ELECTRIC CORDSETS

ANP, INC,
ANSLEY ELECTRONICS LTD

ADANS-RUSSELL , ANZAC DIV
AMPHENOL CONNECTOR SYSTEMS
A-P PRODUCTS

AMPEREX ELECTRONIC CORP,
ARCO ELECTRIC PRODUCTS
ARIES ELECTRONICS CORP,
ARNOLD ENGINEERING CO,
AROMAT CORP,

ARROW-N CORP

ASSOCIATED BAG CO.
ASSOCIATED SPRING

AIRCO SPEER ELECTRONICS
ACCURATE SCREW NACHINE CO
ASTRO INDUSTRIES

ATLANTIC INDIA RUEBER CQ
AHERICAN TECHNICAL CERAMICS

ATR COIL CO.

AUGAT, INC.

AULT INC,
AUTOMATION CORP,
AVDEL FASTENER SYS,
AVANTEK, INC,

ALPHA WIRE

BEK-TEK, INC,
HARKER & WILLIAMSON

EITY[!I{II.!III‘I

HILWAUKEE
CAMBRIIIGE
KETTERIHG
COLUNRUS
CARTERVILLE
CHICAGO
CHICAGD
CANDER
CENTERERODR
SOMERVILLE
NEW HAVEN
HYRTLE BEACH
SUNNYVALE
BALININ
AZUSA

WOBURN

NORTH ANIIOVER
TNDIANAPOLIS
JERSEY CITY

HEW HAVEW
SUNNYVALE

BENSENVILLE

HARRISBURG
DOWNSVILLE, ONT.,
CANADA

BURLINGTON
BROADVIEN
PAINESVILLE
SLATERSVILLE
SHELBYVILLE
FRENCHTORN

HARENGO

ELK GROVE VILLAGE
CARSON

NILWAUKEE

BRISTOL

5T, MARYS

NUTLEY

DAYTON

CHICAGO
HUNTINGTON STATN

BLODOKINGTON
ATTLERORO
HINNEAPOLIS
PECKVILLE
PARSIPEANY
SANTA CLARA
ELIZARETH
READING
BRISTOL

FSCH,

01121
24355
G?BJB

52750
12715
53428

28102
24972
19505
96095
21847

53894
17540
75148

96413
34335

00779

74868

0
25403
24652

95564

92830
046560
31506
29345
70485
29790

XXXXX

71506
14310

19738
24539
92194
XXXXX
03690

ABER,

BOKER
BORTIN
BOU

BRAUN

C-

PO OOOO
5 i '
o T Mo
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BOKER'S INC,

BORDEN INC,

BOURNS, INC,

KRAUN NFG CO

BREEZE CORPORATIONS, INC,
B-SCAN, IHC,

BISHBP GRAPHICS, INC,
BUCKEYE STAHPING CO.

[UD RADIO, INC.

BURNLY CORP,

HUSSHAN HFG.

EARON WIRE AND CABLE CORP,
CIRCUTT ASSEMBLY CORP
CORNELL DUBILIER ELECT DIV
CLINTON ELECTRONICS
CUTLER-HAMMER, INC,
COMPONENTS, INC,
TRY/CINCH

C & K CONPONENTS, INC.
CENTRALAB DIV,

C-o

C-# INDUSTRIES

CAPAR COMPONENTS CORP
CUSTOH ACCESSORIES, INC.
CANBION

CARLING ELECTRIC, INC.
CABLEWAVE SYSTEMS, INC.
CARBORUNDUN INSUL DIV
CORCOM, INC,

COMPONENT LEVELOPHENT CORP,
CENTRAL COIL CO,

CIRCUIT FUNCTTONS IHC.
CORNING GLASS WORKS

CHERRY ELECTRICAL PRODUCTS

CHEMPLAST, INC,
CHARLES LARSON CO,
CHOHERICS INC,
CHRYSLER CORP,
CIMCO WIRE AND CABLE INC,
CINOX CORF

CTS KNIGHTS, INC,
CLAIREX CORP.
CLAROSTAT MFG. COD
COILCRAFT
COILFORH

CITYI!IG.!I#I!ID!

HINNEAPOLIS
COLUKBUS

UN

PHILATEELPHIA
WESTLAKE VILLAGE
COLUMBUS
HILLOUGHBY
HORWALK

ST, LOUIS
CHICAGD

COSTA HESA
HEWARK

ROCKFORD
HILWAUKEE
BIDDEFORD

ELK GROVE VILLAGE

WATERTOMN
HILWAUKEE

WARHINSTER
MELVILLE
SKOKIE
CANBRIDGE
WEST HARTFORD
NORTH HAVEN
NIAGARA FALLS
LIBERTYVILLE
CARSOH

BRAZIL
NEWBURY PK
CORNING
WAUKEGAN

WAYNE
STERLING
HOBURN
DETROIT
ALLENDIALE
CINCINNATI
SANIWICR
T, VERNON
DOVER
CARY
GENEVA

09922
?1400
724822

14455
34972
95841
17554
71785
09352
71590

79727

XXXXX
71279
73559
16733

05245
XXEXXX
100X
32499
24546
§1943

18545
12204
XAAXX
38997
75378
03711
12697

20254
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COLE-FLEX CORP,

CALMARK CORP

CANLOC FASTENER

CONCORD ELEX

CENTURION

COLLHER SENICONDUCTORS INC
COORS PORCELAIN CO
CREATIVE PKG DIV
COMPLETE-READING ELEC.CO,
CARDWELL CONDENSER CORP
CERHALLOY

CORE-TRONICS

CONDITIDNING SENICNDTR DVS
COKHUNICATIONS XISTOR CORP
CHICAGD TELEPHONE SYSTEMS
CTS OF ELKHART

C.T.5, OF FAIRDERRY

CTS OF KEENE

CTS OF BERNE

CTS OF BROWNSVILLE

CoM, /BLPHA

DALE TECHNOLOGY CORP,
DATEL SYSTEHS, INC,

HARRY DAVIES MOLDING CO.
DAYTON ELECTRIC CO,
DELEVAN DIV,

DENNISON HFG. CO.

NEWIRE FhBHIDhTING CORP.
DIGITRAN

[IILEBTRI]H

DTONES, INC,

DIXON INIUSTRIES INC
DAKD--WARE

DIALIGHT

DIELECTRIC LABORATORIES INC
NELTA ELECTRONICS MFG CD
DINCO-GRAY

DONTECH, 1INC,

IIRM\E EﬂHUFhCTlIRIHG Co,

E.1.DUFDNT DENEMOURS & CO
DYNEER CORP,

ELECTRONIC CRYSTALS
ELECTRICAL INDUST IES;INE.

ELECTRA/MIDLAND CORP,
EATON CORP,

EBY CONPANY

ECKARDT LABORATORTES
ELECTRI-CORD HFG. CO. INC,

EDAC, INC,
EECO, INC.

CITYI'..‘!II.D.‘I

BABYLON
SAN GABRIEL

GOLDEN
INDIANAPOLIS
DALLAS
LINDENHURST

WEST CONSHOHOCKEN
ORANGE

WAYHE

SAN CARLOS
CHICAGD
ELKHART
FAIRBERRY
PASO ROBLES
BERNE
BROWNSVILLE
SOUTHANPTON
HARTSDALE
NANSFIELD
CHICAGD
CHICAGD
EAST AURDRA
FRAMINGHAN
LORELL
PASADENA
HONROVIA
CHATSWORTH
BRISTOL

BEVERLY
CENTERVILLE
HARRODD HEIGHTS
ROCKVILLE
WILHINGTON
CHATSHWORTH
KANSAS CITY
HURRAY HILL
NINERAL WELLS
SUNNYVALE
PHILATELPHIA
ORANGE
WESTFIELD

DON NILLS, ONT.,

CANATA
SANTA ANA

FSCH,

56352
52094

18310

HMEII'.!!{IOI.!'ill!itilti

ELECTRA
ELCO_INDUSTRIES

ELDRE COMPONENTS, INC
ELECT EXPEDITERS
ELECTRO-FLEX HEAT INC.
ELECTRONIC HARD

ELNA
ENERSON & CUMING,IHC

ENTHONE INC,

EPITEK ELECTRONICS
EPOXY TECHNDLDGY, INC,
ELECTRONIC TRANSISTOR CORP,

ERIE TECHNOLOGICAL PRODUCTS

EVEREADY

EX%RLIHTEERMEB SYSTENS
THERMMELL PRODUCTS, INC.
FEDERAL SCREW

FANCOURT & CO.

FASTEX DIV, ,ILL.TOOL WORKS
FAIRCHILD

FILH CAPACITORS, INC.
FUJI;LU AMERICA, INC,

FE
FREIERICKS CO,
FRAKO -

FAIR RITE PRONUCTS CORP.
FERROXCUBE DIVISION

FUTAB

GEIERN. ELECTRIC

GRAYHILL

GEN'L 1n§1mmrm SENLCADTR
GRAND TRANSF

AN LED T EETaRCaT1Cs
GATES ENERGY PROD.

GILBERT ENGINEEKTHG 0., AC
GC ELECTRONIC

Bz GEVILES. T,

GLOBE

GENERAL ATRONICS CORP,
GOULD, INC,

GRIES REPROIUCER
GR!PMSTEH CEI.

GROVE CONP

GUDEDROD B'%BS. SILK CD,
GOWANDA ELEX CORP
HEWLETT-PACKARD
HARTWELL CORP.

DAVIES H NOLDING
HELIPOT

CITY vrnonnansnns
CUMBERLAND

HILBAUKEE
BLOONF TELD
FARNINGDALE
CARSON
CANTON

NEW HAVEN
KANATA, ONT ,CANADA
BILLERICA
FLUSHING

ERIE

NEW YORK
SUNNYVALE
GARDENIA
FRANTHGHAM
CHICAGD
GREENSBORD

DES PLAINES
NOUNTAIN VIEW
PAS SALC

LAKE RLUFF
FRAHINGHAHN
HUNTINGOON VALLEY
FRANKFORT, GER.

WALLKILL
SAUGERTIES
INDIANAPOLIS
LA GRANGE
HICKSVILLE
GRAND HAVEN
STURBRIDGE
DENVER
PHOENIX
ROCKFORD
CHELKSFORD
HILWAUKEE
PHILATELPHIA
ST, PAUL
NEW ROCHELLE
NARLBORD .
DAYTON
CHICAGOD
GOWANDA
INDIANAPOLIS
PLACENTIA

CHICAGD
ANAHETN

FSCH,
83486
19648
02728

0
02258
37907
33246
12045

72982

52063
XXXXX
73734
XXXXX

0
07263
00486

XXXXX

34899
02114

24444
81073
14943
80112
07407

XXXXX
XXXXX
28480

0

XXXXX
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HEYMAN WFG, CO,
HUGHES SOLID-STATE PROD
HERMAN H. SMITH, INC.

HI-G INC

HITACHI AMERICA, LTD.
HAHLIN

HOLLINGSWORTH SLDRLS TERM.

HOLUB DISTRIBUTING CO.
HARRIS CORP. SENICDR. DIV.

HUDSON TOOL ¥ DIE CO.
AYDRD PLASTICS INC,

HYSOL CORP

HYBRID SYSTEMS

HYTRONICS

INDIANA BOLT AND NUT CD,
ILLINDIS CAPACITOR INC,
ICO-RALLY

INTL DIDDE CORP,
INDUSTRIAL ELECTRONIC ENG
INT’L ELEC, RESEARCH CORP.

INDUCTIVE COKPONENTS
INDUSTRIAL ELECTRONIC HDWR,

INDIARA GENERAL
nrrsmmwn J PURDY €0,
INTERSIL

INTEL Lok

INTERNATIONAL WEBBING
INTERNATIONAL RESISTANCE CO
INT’L RECTIFIER CORP,
ISOTENP RESEARCH, INC.

15E ELECTRONICS

INT’L TELEPHONE 3 TELEGRAPH
JANES ELECTRONICS

JAN HARDMARE MFG, CD,
JEFFERS L -
JEFFERSON WIRE AND CABLE
JEWELL ELECTRICL INST
JFD ELECTRONICS

JFW INDUSTRIES

JOHANSON KFG, CORP.

E.F, JOHNSON CO.

JUDD WIRE DIV, ECC
KERRIGAN LEWIS NFG.

K 3 S ENGINEERING (O,
KDI-PYROFILN CORP.

KEENE CORP.

KENTRON ELECTRON PRODUCTS

KEYSTONE ELECTRONIC CORP,
KIDCO, INC.

clTY.i..ll."]‘i‘

HAUKESHA
NEBPORT BEACH
BROOKLYN
VINDSOR LOCKS

POTTSTORN

NEWPORT
HEL BOURNE

NEWARK

GEORGETOWN
INDUSTRY

BEDFORD
PINELLAS PARK
INDIANAPOL IS
NORTON GROVE
PALO ALTO

HARRISON
HORTH HOLLYWOOD
BURBANK

HAUPPAUGE
NEW YORK

KEASBEY
EURLINGAME

WHITEHALL
PHILADELPHIA
GELES

L0S AN
CHARLOTIESUTLLE
N BEACH
CHICAGD

LONG TSLAND CITY
DUBOIS
WORCHESTER
HANCHESTER
BRODKLYN

BEECH GROVE
BOONTON

WASECA

TURNERS FALLS
CHICAGD

CHICAGO

WRIFPANY

NEWARK
NEWBURYPORT

NEW YORK

NEDFOKD

ABER.
KIN

Nhh[l{.llll!ll.llll.ii‘ll..

KINGS ELECTRONICS
KAHAYA OHM

KRYSTINEL

KESTER SOLDER DIV,
KSH ELECTRONICS
KULKA ELECTRIC CORP,
KYOCERA INTERNATIONAL
LAKB INDUSTRIES, INC.
LAUREN HFG CO.

LEYSE ALUKINUN CO.
LITTELFUSE, INC.
LINENASTER SWITCH CORP.
LOCTITE CORP.

LRC ELECTRONICS, INC.
LUMINESCENT SYSTENS, INC
LTTRONIX

HICROMAVE ASSOCIATES
HILLER DIAL § NAMEPLATE CO,
MEPCO ELECTRA, INC.
TLLUKINATET PRODUCTS INC.

HICRO PLASTICS INC,
HALLORY CONTROLS CO.

HANDEX
Jo & J. HARGUARDT

HICROKETALS, INC
HICRO ELEX LTD

HID AMERICA

HAIDA DEVELOPMENT CO.
HIDLAND ROSS

HODUTEC

HAURICE FRM!KLIH LOUVER CO,
HILLEN MFG. CO.

HILITARY SFECIFICATION
HINI-CIRCUITS

MINI SYSTEHS

HINOR RUBBER CO.

NY
HONSANTO COM. PROD, DIV,
HOLEX PRODUCTS
gggﬁh\l ADHESTVES
HBT[]FEDL& SENI, PROD. DIV.
HOUSER ELECTRONICS
H. ROSS MASON
HICRO SWITCH DIV,
HARION RUEEER PROD.
HICROSONICS DIV,
HICRO SENICONDUCTOR CORP,

cITTO.Il!IlOlI".

TUCKAHOE
JAPAN
PATERSON
CHICAGO
BURLIHGTON
HT. VERNON
SAN DIEGD

PORTLAND
NEW PHILADELPHIA
REWANEE

DES PLAINES
HoooSTOCK
NEWINGTON
HORNELL
LEBANDN
CUPERTINO
BURLINGTON
EL HONTE
HORRISTOWN
SANTA ANA

CHATSWORTH
FRANKFORT

CHICAGOD
TUTTLINGEN, GER.

ANAHEIH

HONG KOHG
CHICAGOD
HAHPTON
CINCINNATI
HORMALK
PROVIDENCE
NEW YORK
HASHINGTON
BRODKLYN
NORTH ATTLERORO
BLOOKFIELD
LEXINGTON
COMPTON

ST, PAUL
PALD ALTD
LISLE

STOW
CARROLLTON
TNDIANAPOLIS
LAKESIDE
INDIANAPOLIS
FREEFORT
THDTANAPDLIS
WEYHOUTH
SANTA ANA

FSCH.
71834

29251
09185
92473
75332

56329

20218
75915

91984
AN

XXXXX
31349
15542
50316

76392
96804

90522
27264
17452
50088
04713
20811

91929

11349
14552
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MULTICORE SOLDERS LTD.

HURA

HURATA-GEDRGIA

MAGNET WIRE SUPPLY CO,
HWS PRECISION WIRE INDUS
MYERS SPRING CO.

NATIONAL TEL-TRONICS
NATIONAL SEMICONDUCTOR CORP
NATIONAL CERAMIC CD

NATL CON SERV,

NIPPON ELECTRIC CO,
NATIONAL ENGINEERING LABS

NEHCO HETALS, INC
NEWARK ELECTRONICS

NEW HAVEN WIKE § CABLE
NICHICON (AMERICA) CORP.
NiB CORP,

MAGNUN MICROMAVE CORP,
NUCLEDNIC PRODUCTS COD.
NORTHLAKE ENG, INC
NYLOMATIC

OPTI-GAGE INC.

OMNI SPECTRA INC,

OAK INDUSTRIES INC.
DHHITE WFG. CO.

OMEGA WIRE 1§ CABLE
OPTO ELECTRONICS INC
OPTRON INC.

POTTER AND BRUMFIELD
PONER COAPORENTS
PARKER KALON CORP,
PENN TUBE PLASTICS CO,
PROJECTS UNLIHITED INC.
POLYPHASE INSTR. CO.
PACTEC DIY.

PAHOTOR DIV,

PANDUTT CORP,
PARAMETRIC INDUSTRIES
PANEL CONPONENTS CORP,
PACTFIC ELECTRICORD CO,
PENN ENGRG § HANUF CO.
PFIZER, INC,
PHILADELPHIA HANDLE CO.
PHILPOTT RUBBER CO,
PIHER INTERNATIONAL CORP.

PIEZO TECHNOLOGIES, INC.
PRECISION LAP, INC.
PLESSEY ENG.

PLASTIC TECHWIGUES, INC
POLYCLAD LAHINATES
PERMACEL DIV,

EiTY.'..I".‘I...

WESTBURY
MESTBURY
HARIETTA
CHATSWORTH
MESTLAKE VILLAGE
LOGANSPORT

WILLOW GROVE
TOKYD, JAPAN
TNDIANAPOL IS

HANVILLE
INDIANAPOL IS
NEW HAVEN

SCHAUMBURG
ARLINGTON HEIGHTS
SUNNYVALE

CﬁH[l%E PARK

ANTIOCH
HORRISVILLE
DAYTON
FARHINGTON

SVIL
FT LAUDERDALE
CARRDLLTON

PRINCETON
ED[I.SNI! HILLS
ELIFEEH HEIGHTS
BRIDGEPORT
PHILADELPHIA
BURLINGAME
TINLEY PARK
RORTHF IELD

CAH
CLEVELAND
ARLINGTON HEIGHTS

ORLANDD

NT. VIEW
SCHILLER PARK
NEW_BOSTON
SOUTRFTELD
NEW BRUNSWICK

FSCK.

03051
32539

31668
91956
XXXXX
27014
76826

18324
XXXXX

23936
04383
XX

80124
86471
84510
948469

48451
35112

99742

Nﬂ“EC..‘D.I..'...!.ltl!.l'l

PRECISION MONDLITHICS INC.

PANASONIC

POLYPHASE INSTR,C

EOhone ELECTRONICS €0, , INC
PREL! UERT,NRH

PYRANID INDUSTRIES, INC.
PRECISION RESISTIVE PROTS
PRESTO-LOCK

PRERISION TUBE €O, TNC
PENN TRAN CORP.

POMER-NATE CORP,

PYROFILH CORP.

PYTTRONICS INDUSTRIES, INC,
QUALITY COMPONENTS

ROBISON ELECTRONICS
ROBTHSON-NUBENT

R-OHN
RAF ELECTRONIC HDWE
RAW STOCK

RAYTHEON
RAY-0-VAC/DV
RUBBERCRAFT
RCA

RICHLOK
RELIANCE co.

REGENCY ELEETRNIIL‘S. INRC.
ROGERS CORP,

RICHCO PLASTIC CD.
RICHARDS METAL PRODUCTS
RADIO MATERIALS CORP.

RHF PRODUCTS INC.
ROCKWELL INTL.

ROGAN CORP.

ROTRON INC,

REPUBLIC ELECTRONICS CORP

RUSSELL

ROSENTHAL TECHNIK,N.A,
SPECIALTY CDHHEET&
STANDARD GRIG
SWITCHCRAFT, INJ.
SERVICE SUPPLY

SARKES TARZIAN
STANFORD APPLIED ENG
SAGE LABORATORIES, INC.
SAYROSA ENGINEERS LTD.

SCANBE DIVISION
STACKPOLE CARBON CO,
SILICONIX INC.
SEASTRON WFG. CO.
SECOR INC.

EITYb!liili’lllll
SANTA CLARA

BRIDGEPORT
POHON

BELLEFONT
HACKENSACK

UHIPPANY
HONTGOMERYVILLE
5T, MARYS

SAN LUIS OBISPO
NEW ALBANY

CAGD
BROOKLYN
INDIANAPOLIS

CHANDLER
CHICAGD
WOLCOTT
CRICAGO

PATTERSON

OCEANS IDE
PROVIDENCE
TNDIANAPOLIS
AURORA
CHICAGD
INDIANAPOLIS

BLOOHINGTON
SANTA CLARA

NATIC
ALTON, HANTS, U.K

EL HONTE
ST, HARYS
SANTA CLARA
GLENDALE
WESTROOD

FSCH,
06665
98330
05274
XXXXX
77386
82413
XXXXX
XXXXX

31924
95121

0
57648



9'9

ABBR,
SEL

SEMTX
SENST

5650

SHAN
SHDW
HN

SIEN
SIGPT

NANE!I‘..ll.l.ti‘.....l.l”

SEALECTRO CORP,
SENTECH

SENTEX

SENSOTEC INC

STGHA INSTRUNENTS
SGS-ATES COMP ELET SPA

SHAMROCK PLASTICS 1 RUBBER
1.E.E. SCHADOW
SHACKHAN INSTRUNENTS

SHURE BROS, INC,
STEMENS

SIGNETICS CORPORATION
SIGMA PLASTRONICS
SINCLAIR 3 RUSH, TNC.
STOCK DRIVE Panﬁ .
SILICON GENERAL I

0L I TRON RICHOUAUE. DIV,
SANTEC INC.,

SENSOR TECHNOLOGY CD
STATE OF THE ART, INC

SOURTAU
SOUTHCO FASTENERS
SPECTROL

SPECTRUM CONTROL. INC.
SPECIALTY PRODUCTS
SPRAGUE ELECTRIC CO.
SUPERTEX INC,
SPECTM SYRIP

PYRAFLD INC
SOLID STATE SCIENTIFIC
SILICON TRANSISTOR CORP
STANDARD PRESSED STEEL
SEHIEII[ITH TECHNOLOGY INC
STAKE FASTENERS
STEI'TIEH TRUSH CO,
STEEL SALES
SULLINS ELECTRONICS CORP
SAXONBURG CERANICS
GIE SYLVANIA
SYNTRONIC INSTRUMENTS
SYNTAC CORP.

SYNERTEK
SYSCON INTERNATIONAL, INC.
THONAS 3 BETTS
TEXAS INSTRUMENTS

TAPE PRODUCTS, INC
TACONIC PLASTIC

TEKTRONIX

TEKA PRODUCTS IHC.
TECKNIT

TELETYPE CORP,
TELEDYNE RELAYS

clTYll..‘.l.i!iil

HAHARONECK
HEWBURY PARK
DAYTON

COLUNRUS
BRAINTREE
AGRATE BRIANZE,
ITALY

IHDIANAPOLIS
EDEN PRAIRIE
CHESHAN, ENGLAND

EVANSTON
ISELIN
SUNNYVALE
DEARBORN

ST, LOUIS
NEW HYDE PARK
GARDEN GROVE
PORT SALERND
NEW ALBANY
SEATTLE

STATE COLLEGE
UAN_NUYS

FAIRVIEW
INDIANAPOLIS
INDIANAPOLIS
CUPERTIND
GARDEN GROVE
PEACHTREE CITY
HONTGOHERYVILLE
CHELKSFORD
JENKINTOWN
STUART

SOUTH EL MONTE
CAZENDVIA
INDIANAPOLIS
SAN MARCOS
SAXONBURG

BAL THAH
ADDISON
{'IIiEUELARIJ

SOUTR BEND
RARITAN
DALLAS

"y
PETERSBURG
INDIANAPOLIS
COLLEGE POIRT

CRANFORD
ELK GROVE VILLAGE
HAWTHORKE

FSCH.

98291
14099

0
51518
72421

Nh“E!".l.'l..l..'.ll'..‘”

TIF INDUSTRIES DIV,

THERMALLDY €O,

TINES WIRE AND CABLE
TINNERHAN PRODUCTS, IXC.
TECHNICAL WIRE

TELONIC ALTATR

TOKD AMERICA

TOR CORP,

TRIAD-UTRAD DIV,
THNSENE 0TS
WALDES TRUARC

TRY CAPACITOR DIV,
TOSHIDA AMERICA INC
TUSONIX, INC,

TEL-VISION LABS

TUAY CONPANY

TYTON CORP,

UNIVERSAL CONPONENTS
UNDERWRTTERS LAB, SPEC.
UNTON CARBIDE CONPONENTS
UNITED CHENI-CON

UNITRACK DIV,

VACTEC INC,

VACD PRODUCTS CO,
UP&\D_EHE CAPACITOR DIV,

VARD SENICONDUCTOR INC
VECTRON LABIRM[IHES INC,
VELCRD USA INC

UIDTDREEH INC

VISUAL COMM

VLIER ENGINEERING CORP,
VOLTREX

UONNEGUT HARDARE
VERNITKON CORP,
VIEWSONICS, INC.
VITRAHON, INC

VELLS £LECTRONICS
WAVETEK INDIANA, INC.
WAGNER ELECTRIC CORP.
WABASH RELAY 8 ELECT,
WECKESSER C0., INC,
¥.H.BRADY INM PRDS DIV
WHITHAN

WAKEFIELD ENGINEERING
WALDOM

W.H. BERG
WEINSCHEL ENGINEERING

EITYOI“‘..!O!..‘
ROLLING MEADOWS

DALLAS
CINCINNAI
CLEVELAND
CRAWFORD
LAGUNA BEACH
prite

SKOKIE

UAN NUYS
HUNTINGTON
INDIANAPOLIS

ROWLEY
LONG ISLAND CITY
OGALLALA

INDIANAPOLIS
NILWAUKEE

LOS ANGELES
CHICAGD
GREENVILLE
ORANGE
HATERTOWN

VAN NUYS

UPPER DARBY
NARYLAND HEIGHTS

NORTHBROOK
SANTA HONICA
DENVER

GARLAND

BUR
ities
INDIANAPOL IS
GREAT NECK
SYOSSET
BRIDGEPORT
SOUTH BEND
BEECH GROVE
ST, Lou1S
HABASH
CHICAGO
HILWAUKEE
CINCINNATI
WAKEFIELD
CHICAGO
ROCKARWAY
GAITHERSBURG

FSCH.
58933

13103
XXXXX
78553
XXXXX
04423

XXXXX
0
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WINZLER WFG
WIRE RESEARCH CORP
WAVETEK

WESTON COMPONENTS
ZENITH RADIO CORP,
ZERD HANUFACTURING CO.,
ZIERICK HFG, CORP,
ZIPFERTUBING, CO,

EITYIII!!'I‘I.I!D

CHICAGD
SANTA_ANA
SAN DIEGO
ARCHBALD
CHICAGO
BURBANK
KOUNT KISCO
LOS ANGELES



REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PARTNO MFGR/FCSM PARTNUMBER aTy
ZA2 IFPLLBD, A2 11110-00-7002 4J835 11110-00-7002
ZA4 IF AMP BD, A4 11110-00-7004 4J835 11110-00-7004
ZAS AUDICBD, A5 11110-00-7005 4835 11110-00-7005
ZAB LVPWRSUPPLY BD, A6 11110-00-7006 4.J835 11110-00-7006
ZAT DEFL AMP BD, A7B 11110-00-7007 44835 11110-00-7007
ZAB HV PWR SUPPLY BD, A8 11110-00-7008 4.J835 11110-00-7008
ZA3 FREQ SYN BD, A31 11110-70-0054 44835 11110-70-0054
ZA1 MIXER BD, A1-1B 11110-70-0071 4J835 11110-70-0071
ZA12 CHASSIS-30008 11111-70-0002 4835 11111-70-0002
ZA13 CABINET, 3000B 11111-70-0003 4835 11111-70-0003
30008 MA MANUAL, 3000B 16510-00-0096 41835 16510-00-D096
CTSYSTEMS TITLE ASSEMBLY NO. REV.A PAGE
PARTS LIST SCV MNTR, 30008 11010-70-0004 6.8




Al4, SIN
UNDER METER
SHIELD
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGRPARTNO MFGR/FCSM PART NUMBER ary
MP2 GROUND STRAP 11417-01-0220 4.J835 11417-01-0220 1
MP1 COVER, A2 11417-60-0250 4,835 11417-60-0250 1
©59,C74 CAP,DISC, 1KV, .001UF 5GAD10 56289 11510-10-1102 2
C15,C34 CAP,DISC, 1KV, .002UF 5GAD20 56289 11510-10-1202 2
c70 CAP, MON, 50V, 1UF 3420-050-E105M 96095 11510-11-3105 1
ca9 CAP, MON, 50V, 10PF RAS0-100DA 51406 11510-11-8100 i
c72 CAP,DISC, 25V, .1UF UK25-104 71580 11510-14-1104 k)
C1,C2,C3,C5, C8, €7, C8, C10, CAP,DISC, .05UF UK25-503 71590 11510-14-1503 42
C11,C12,C13,C14,C16,C20,

C21,C23, C24,C26,C27,C28,
C29,C30,C31, Caz, 33, C3s,
C38, C45, C47, C49, C50, C51,
©52, C54, C60, C61, CA3, C64,
C76,C77,CB4,Co8
Ca8 CAP,ELEC, 25V, 100UF TE1211 56289 11510-20-4101 1
Cd4, C46, C55, Ce2 CAP, TANT, 20V, 10UF 196D106X9020JA1 58289 11510-25-2100 4
C35,C73,C83 CAP, TANT, 35V, 1UF 1960105X8035HA1 56289 11510-25-3109 3
C85, C66 CAP, TANT, 35V, 4.7UF 196D475X9035JA1 56289 11510-25-3479 2
C4,C37 CAP,ELEC, 16V, 470UF 500D477M016DD2 562689 11510-25-8471 2
Ce8,C69 CAP, TANT, 20V, 47UF 1960476X9020PE4 56289 11510-26-4470 2
cs8 CAP, COMP, 500V, 6.8PF QC-8.8PF 85121 11510-40-0689 1
ca0 CAP, COMP, 500V, 4.7TPF MC-4.7PF 85121 11510-40-1479 1
C57,C79,C81 CAP, MICA, 500V, 100PF DM15-101J 81348 11510-50-0101 k]
C75 CAP, MICA, 500V, 120PF DM15-121J 81349 11510-50-0121 1
C43,C56 CAP,MICA, 500V, 1BOPF DM15-181d 81349 11510-50-0181 2
(o: 14} CAP, MICA, 500V, 27PF CMOSED270J03 81349 11510-50-0270 1
C22,C53 CAP, MICA, 500V, 330PF DM15-331J 81349 11510-50-0331 2
c19 CAP, MICA, 500V, 39PF CMOSED380J03 81349 11510-50-0390 1
c40 CAP, MICA, 500V, 47PF CMOSED470J03 81349 11510-50-0470 1
C25,C78 CAP, MICA, 500V, 56PF CMO5ED560J03 81349 11510-50-0560 2
c17 CAP, MICA, 500V, 8BPF DM15-880J 81349 11510-50-0680 1
(ol: ] CAP, MICA, 500V, B2PF CMOSEDB20J03 81349 11510-50-0820 1
ci8 CAP,MICA, 500V, 1BPF CMO05CD180J03 B1349 11510-50-8180 1
Ca1 CAP, FILM, 100V, .33UF 160/.3310/100/E 55112 11510-60-7334 1
C42,C7M1 CAP, FILM, .1UF 225P10491WD3 56289 11510-61-7104 2
cag 10/80PF VARIABLE CAP 300305610 52763 11510-71-0600 1
PCBA2 DS PCB, REV H, A2 30008 11717-00-0027 4835 11717-00-0027 1
L21 CHOKE, COATED, 2,2UH 0BN2R2 97469 11810-03-0229 1
L22 CHOKE, COATED, .38UH 08NR39 97469 11810-03-0398 1
L23 CHOKE, COATED, 3.9UH 0BN3RS 97489 11810-03-0399 1
L1,L3,L6 CHOKE VK20010/38 02114 11810-09-0001 3
L7.L8 CHOKE, MOLDED, 6.8UH 1025-40 99800 11810-10-0689 2
L2,L5,L9,L10,L11,L12,L15, CHOKE, MOLDED, 82UH 1537-72 99800 11810-10-0820 10
L16,L17,L18
L4,L13,L14 COIL, VAR, 1.01/1.1BUHN3 11811-00-0006 4.J835 11811-00-0006 a
CTSYSTEMS TITLE ASSEMBLY NO. REV. N PAGE
PARTSLIST IFPLLBD, A2 11110-00-7002 6.8




REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
L19,L20 COIL, VAR, 0.47 UH, N6 11811-D0-0007 44835 11811-00-0007
J1 CONN, RF, STR. JACK, RA 2009-1511-000 19505 12110-08-0006
J2,J3 IC SOCKET, 18-PIN C841802 01295 12112-00-0022
H1g SOLDERTAB 38-211 73734 12112-03-0009
TP1,TP2,TP3, TP4, TP5, TPS, TESTPOINTS 39-211 73734 12112-19-0005
TP7,TP8, TPS
H1,H2, H3 BRACKET, RT. ANGLE 612 91833 12810-09-0018
HS1,HS2 HEATSINK 60118 13103 12810-11-0017
H4, H5, H6 L, NUT, 4-40 1/4 X .076 9040 73734 12810-15-0009
H7,H8 NUT, KNURLED 1316C 83330 12810-16-0022
Hg,H10 SCW, PPH, 10-32 X 3/8 23084 73734 12810-23-0057

STAINLESS
H11,H12,H13, H14,H15,H16 SEMS, 4-40 X 1/4, PPHINT 12810-23-0085 4J835 12810-23-0085
H17,H18 1, LW, 1/4 X 408X .018 30-120 73734 12810-28-0001
HW102-000

MX1 MIXER, DBL. BAL. SBL-1-DBL 15542 13010-54-0004
R31,RE8 POT, 1K 3386W-1-102 80294 14610-02-0102
R119 POT. 10K 3386W-1-103 80294 14610-02-0103
RS3 POT, 5K 3386W-1-502 80294 14610-02-0502
R1,R43 RES, C, 1/4W, 5% 100 ACAO7G101JS 81349 14700-15-1000
R120, A148, R152, R16, A21, RES, C, 1/4W, 5%, 1K RCRO7G102J3 81349 14700-15-1001
R39, R49, R59, AES

R126, R17, A37, R6S, RB6 RES, C, 1/4W 5%, 10K RCRO7G103JS 81349 14700-15-1002
A130,R131, R32, R44 RES, C, 1/4W, 5%, 100K RCRO7G104JS 81349 14700-15-1003
R100 RES, C, 1/4W, 5%, 1.1K RCRO7G112JS 81349 14700-15-1101
R54,A78 RES, C, 1/4W, 5%, 120 RCRO7G121JS B1348 14700-15-1200
R60, R79 RES, C, 1/4W, 5%, 1.2K RCR07G122J5 81349 14700-15-1201
R111,R113,R115,R24 RES, C, 1/4W, 5%, 12K RCR07G123JS 81349 14700-15-1202
A71 RES, C, 1/4W, 5%, 120K RCRO7G124JS 81349 14700-15-1203
R70 RES, C, 1/4W, 5%, 13K RCR07G133JS 81349 14700-15-1302
Rg, R15,R151, A28, R47 RES, C, 1/4W, 5%, 150 RACRO7G151JS 81349 14700-15-1500
R132,R153, AS7 RES, C, 1/4W, 5%, 1.5K RCRO7G152JS 81349 14700-15-1501
R102,R103 RES, C, 1/4W, 5%, 15K RCRO7G153JS 81349 14700-15-1502
R127 RES, C, 1/4W, 5%, 150K RCRO07G154JS 81349 14700-15-1503
RB4 RES, C, 1/4W, 5%, 1.8K RCRO7G182JS 81349 14700-15-1801
R42, A96 RES, C, 1/4W, 5%, 18K RCRO7G183JS 81348 14700-15-1802
R109 RES, C, 1/4W, 5%, 18 RCRO7G180JS 81349 14700-15-1809
A110,A1186 RES, G, 1/4W, 5%, 220 RCRO7G221JS 81349 14700-15-2200
A128, R33, R36, AB2, R90, RS3 RES, C, 1/4W, 5%, 2.2K RCRO7G222JS 81349 14700-15-2201
R4,R11,A12, R92, RY7 RES, C, 1/4W, 5%, 22K RCR07G223.S 81349 14700-15-2202
R10, R8T RES, C, 1/4W, 5%, 220K RCRO7G224JS 81348 14700-15-2203
RE8 RES, C, 1/4W, 5%, 2. 4K RCR07G242JS 81349 14700-15-2401
R7,R107,R108, g4 RES, C, 1/4W, 5%, 270 RCRO7G271JS 81349 14700-15-2700
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PARTSLIST IFPLLBD, A2 11110-00-7002 8.10




REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
R22, R83, RB4 RES, C, 1/4W, 5%, 2.7K RCRO7G272JS8 81348 14700-15-2701
RE63 RES, C, 1/4W, 5%, 27K RCRO7G273J5 81348 14700-15-2702
A8, R106 RES, C, 1/4W, 5%, 330 RCRO7G331JS 81348 14700-15-3300
R154, R155 RES, C, 1/4W, 5%, 3.3M RCRO7G335JS 81349 14700-15-3304
RE1 RES, C, 1/4W, 5%, 33 RCRO7G330JS B1349 14700-15-3309
R30, R8O RES, C, 1/4W, 5%, 380 RCRO7G391JS 81349 14700-15-3800
R29, RB1 RES, C, 1/4W, 5%, 3.9K RCRO7G392JS 81349 14700-15-3901
R25 RES, C, 1/4W, 5%, 39K RCRO7G393JS 81349 14700-15-3902
R6,R19, R95 RES, C, 1/4W, 5%, 470 RACRO7G471JS 81349 14700-15-4700
R118, R122, R123, R40, A56, RES, C, 1/4W, 5%, 4,7?; RCRO7G472JS 81349 14700-15-4701
R62, R98
R125, R66, R85 RES, C, 1/4W, 5%, 51K RCRO7G513JS 81349 14700-15-5102
R23 RES, C, 1/4W, 5%, 51 RCRO7G510JS 81349 14700-15-5109
R114, R150, R20, R26, R27, R50 RES, C, 1/4W, 5%, 560 RCRO7GS561J5 81349 14700-15-56800
RS, R121,R145, A58 RES, C, 1/4W, 5%, 5.6K RCRO7GS62JS 81348 14700-15-5601
R124 RES, C, 1/4W, 5%, 56K RCROVGS563J5 81348 14700-15-5602
R112,R14,R18 RES, C, 1/4W, 5%, 680 RCRO7GE81JS 81349 14700-15-6800
R34 AES, C, 1/4W, 5%, 6.8K RCRO7GB82JS 81348 14700-15-6801
R3,R129,R13 RES, C. 1/4W, 5%, 68K RCRO7G683JS 81345 14700-15-6802
A2, R105, R149, RS RES, C, 1/4W, 5%, 820 RCRO7GB21JS 81348 14700-15-8200
R104 RES, C, 1/4W, 5%, 8.2K RCRO7GB22JS 81349 14700-15-8201
R99 RES, C, 1/4W, 5%, 82 RCRO7GB20JS 81348 14700-15-8209
Rs2 RES, C, 1/4W, 5%, 9.1K RCRO7G912JS 81349 14700-15-9101
R76 RAES, MF, 1/8W, 19,100 RNS55D1000FM 81349 14701-03-1000
R72,R73 RES, MF, 1/8W, 1%, 100K RANS501003FM 81349 14701-03-1003
Rs51 RES, MF, 1/8W, 1%, 110 RN5501100FM 81349 14701-03-1100
CR10 DIODE, ZENER, 9.1V 1NG239 B0131 14801-01-5239
CR1,CR2,CR13,CR14 DIODE, VARACTOR Mv2308 04713 14803-02-0012
CR8,CR3 DIODE, VARACTOR 1NSTE7 80131 14803-02-0018
CR3,CR4,CR7,CR12,CR18, DIODE, SIGNAL 1Ng14 80131 14807-01-0914
CR17,CR18,CR18
CR6, CR20 DIODE, SIGNAL HSCH1001 28480 14807-01-6263
Q8,Q9 TRANSISTOR PN2222 27014 14801-02-2220
Q1,02,08,45,011,Q16,Q14, TRANSISTOR 2N3563 80131 14801-03-5630
aQis
Q4,Q10,Q13,Q20 TRANSISTOR PN4121-18 27014 14901-04-1210
Q12 TRANSISTOR PN4356-5 27014 14901-04-3560
Qe,Q7, Q18 18 TRANSISTOR PN4275 27014 14902-04-2750
RT1 THRMSTR, 1K CA3101 15801 15310-00-0006
uz2 OP AMP LF351N 27014 17000-00-8100
U1, Us DUAL OP AMP TLOB2CP 01295 17000-00-8200
ug VOLTAGE REG, 12 LM78L12ACZ 27014 17000-78-1220
uio VOLTREG,-12 LM79L12ACZ 27014 17000-79-1210
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REFERENCE DESIGNATORS PARTDESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
U3, us GATE ARRAY S8 17100-70-1800 4J835 17100-70-1800
U7 us DECADE COUNTER DM74LS90N 27014 18000-74-9011
CTSYSTEMS TITLE ASSEMBLY NO. REV. N PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
T XFMA, BIFILAR 11210-43-0011 4J835 11210-43-0011 1
MP1 COVER, A4 11417-60-0180 4J835 11417-80-0180 1
C69 CAP, DISG, 1KV, .001 UF 5GAD10 56289 11510-10-1102 1
C40, C42, C49, C54 CAP, DISC, 1KV, 330PF 10TCU-T33 56280 11510-10-3331 4
C1,C2,C3, C4,C7,C8,C8, C10, CAP, DISC, .01UF UK25-103 71580 11510-14-1108 34
C101,C104,C106,C110,C12,

C13,C14,C15,C186,C18,C20,
C21,C22, C25, C38,C78, C79,
Ca1,C86, C88, Co4, C95, C96,
C87, C98, C89
C100, C108, C28, C27, C30, C31 CAP, DISC, .05UF UK25-503 71580 11510-14-1503 12
€3z, C35,C36,C61,C76, CB4
c103 CAP, MON, 50V, .22UF C330C224M5U1CA 57185 11510-14-8224 1
C66,C73,C76, C82, C83, C85, CAP, TANT, 20V, 10UF 196D106X2020JA1 56289 11510-25-2100 7
C80
C108,C111,C37,C39,C41,C43, | CAP,TANT,35V, 1UF 196D105X9035HA1 56289 11510-25-3108 25
Ca4, C45, C46, C47, C48, C50,
Cs1,C52, C53, C55, C56, C57,
Cs8, €58, C60, C67, 068, CT7,
ca3
cio02 CAP,ELEC, 16V, 470UF 500D477M016DD2 56289 11510-25-8471 1
C5,C11 CAP, MICA, 500V, 100PF DM15-101J 81349 11510-50-0101 2
C113,C23,C34 CAP, MICA, 500V, 120PF DM15-121J 81349 11510-50-0121 3
c6 CAP, MICA, 500V, 15PF DM15-150J 81349 11510-50-0150 1
coz CAP, MICA, 500V, 150PF CMOSFD151J03 81349 11510-50-0151 1
cr2 CAP, MICA, 500V, 180PF DM15-181J 81349 11510-50-0181 1
c112 CAP, MICA, 500V, 220PF DM15-221J 81349 11510-50-0221 1
cn CAP, MICA, 500V, 27PF CMOSED270J03 81349 11510-50-0270 1
Ce5 CAP, MICA, 500V, 270PF DM15-271J 81349 11510-50-0271 1
C70 CAP, MICA, 500V, 330PF DM15-331J 81348 11510-50-0331 1
cz4 CAP, MICA, 500V, 39PF CMOSED380J03 81348 11510-50-0380 1
ce7 CAP, MICA, 500V, 470PF DM15-471J 81349 11510-50-0471 1
C105,C74 CAP, MICA, 500V, 560PF DM15-561J 81349 11510-50-0561 2
cio7 CAP, MICA, 500V, 68PF DM15-680J 81349 11510-50-0680 1
C17,C29 CAP, MICA, 500V, 82PF CMOSEDE20J03 81348 11510-50-0820 2
C114,C115,C116,C117 CAP, MICA, 100V, 250PF ADM10CA251J 24652 11510-50-5251 4
C18,C64 CAP, MICA, 500V, 18PF CMOSCD180J03 81349 11510-50-8180 2
ce2 CAP, FILM, 100V, 33UF 160/.33/10/100/E 55112 11510-80-7334 1
C28,C33,C89 CAP, FILM, .0012UF 225P12291WD3 56289 11510-61-7122 3
(or:1] CAP,FILM, .0018UF 225P18291WD3 56289 11510-61-7182 1
cB3 CAP, FILM, .0056UF 225P56291WD3 56289 11510-61-7562 1
cao CAP, FILM, B2UF 160/.82.10/100/H 55112 11510-62-2824 1
PCBA4 DSPCB, REV J, A4, 30008 11717-00-0028 4J835 11717-00-0028 1
L13,L15,L18,L17 CHOKE VK20010/3B 02114 11810-09-0001 4
L1, L2 CHOKE, MOLDED, 39UH 1025-58 99800 11810-10-0390 2
L9, L10,L11,L12,L14 COIL, VAR, 76/109UH, N2 11811-00-0005 4J835 11811-00-0005 5
L7.L8 COIL, VAR, 1.01/1.18UH, N3 11811-00-0006 4835 11811-00-0006 2
CTSYSTEMS TITLE ASSEMBLY NO. REV. N PAGE
PARTSLIST IF AMP BD, A4 11110-00-7004 6.13




REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PARTNUMBER QTy
L3, L4, L5, L6 COIL, VAR, 0.47UH, N& 11811-00-0007 4.J835 11811-00-0007 4
J1 CONN, AF, STR. JACK, RA 2008-1511-000 18505 12110-08-0006 1
J2,43, 44, ICSKT,8PIN DILB-8P-108 08922 12112-00-0007 3
J5, J6,J7,J8,J9 IC SKT, 14PIN Ca31402 01295 12112-00-0011 5
H1,H2,H3 BRACKET, RT. ANGLE 612 91833 12810-09-0019 3
H4, H5, HG L, NUT, 40-40 1/4 X .076 89040 73734 12810-15-0009 3
H7,HB NUT, KNURLED 1316C 83330 12810-16-0022 2
H8, H10 SCW, PPH, 10-32X 3/8 23084 73734 12810-23-0057 2

STAINLESS
H11,H12,H13,H14, H15 H16 SEMS, 4-40 X 1/4, PPHINT 12810-23-0085 4J835 12810-23-0085 &
H17,H18 I,LW, 1/4 X408 X .018 30-120 73734 12810-28-0001 2
HW102-000

MX1 MIXER, DBL. BAL. SBL-1-DBL 15542 13010-54-0004 1
R111 POT, 1K 33BEW-1-102 80294 14610-02-0102 1
R127, R64 POT, 10K 3386W-1-103 80294 14610-02-0103 2
Re2 POT, 100K 3386W-1-104 80294 14610-02-0104 1
RE5 POT, 5K 3386W-1-502 80294 14610-02-0502 1
R119,R43 RES, C, 1/4W, 5%, 100 RCRO7G101JS 81349 14700-15-1000 2
RA7,R115,R118, R131, R14, R42, RES, C, 1/4W, 5%, 1K RCRO7G102JS 81349 14700-15-1001 12
R20, R21, A33, R36, R38, R40
R107,R113, R123, R140, R141, RES, C, 1/4W, 5%, 10K RCRO7G103JS B1349 14700-15-1002 7
RB88, R98
R149,R15 RES, C, 1/4W, 5%, 100K RCRU7G104JS 81349 14700-15-1003 2
R148 RES, C, 1/4W, 5%, 1M RCRO7G105JS 81349 14700-15-1004 1
R134 RES, C, 1/4W, 5%, 120 RCRO7G121J8 81349 14700-15-1200 1
R11,R25 R31 RES, C, 1/4W, 5%, 1.2K RCRO7G122JS 81349 14700-15-1201 3
R139 RES, C, 1/4W, 5%, 12K RCRO7G123JS 81349 14700-15-1202 1
Rg, RE9 RES, C, 1/4W, 5%, 1.5K RCRO7G152JS 81349 14700-15-1501 2
R12,R122,R16 RES, C, 1/4W, 5%, 15K RCRO7G153J8 81348 14700-15-1502 3
R120,R138 RES, C, 1/4W, 5%, 150K RCRO7G154J5 81349 14700-15-1503 2
RB6 RES, C, 1/4W, 5%, 18K RCRO7G183J5 81349 14700-15-1802 1
R100, R101, R102, R126, R23, RES, C, 1/4W, 5%, 2.2K RCRO7G222)S 81349 14700-15-2201 7
R37, RS0 .
R124, R132 RES, C, 1/4W, 5%, 22K RCRO7G223)S 81349 14700-15-2202 2
R135,R91 RES, G, 1/4W, 5%, 220K RCRO7G224JS 81348 14700-15-2203 2
R142 RES, C, 1/4W, 5%, 2.2M RCRO7G225J8 81349 14700-15-2204 1
Re7 AES, C, 1/4W, 5%, 24K RCRO7G243JS 81348 14700-15-2402 1
R3, R, R147 AES, C, 1/4W, 5%, 270 RCRO7G271J5 81349 14700-15-2700 3
R112,R117, R136, R56, RS9, RB3, RES, C, 1/4W, 5%, 2.7K RCRO7G272J5 81349 14700-15-2701 T
Re6
A2, R4, R144, R145,R19,R93 RES, C, 1/4W, 5%, 27K RCRO7G273JS 81348 14700-15-2702 6
A26, R30 RES, C, 1/4W, 5%, 27 RCRO7G270JS 81349 14700-15-2709 2
R96 RES, C, 1/4W, 5%, 300K ACHO7G304JS 81349 14700-15-3003 1
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
A6, A8, R106, 108, R13,R143, RES, C, 1/4W, 5%, 3.3K RCRO7G332JS 81349 14700-15-3301 12
R17, R18, R45, 47, R4g, R51
R10,A116,R129, R34, R35,R8S, | RES,C, 1/4W, 5%, 33K RCR07G333J5 81349 14700-15-3302 7
R97
R29, R69, R70, A71, A72, A73, RES, C, 1/4W, 5%, 3.9K RCRO7G392JS 81349 14700-15-3901 9
R74, R75,R76
A146, R52, R55, A62 RES, G, 1/4W, 5%, 39K ACRO7G393JS 81349 14700-15-3902 4
R151 RES, C, 1/4W, 5%, 39 RCRO7G390JS 51349 14700-15-3909 1
R133, R27, R28, R54, R57, RGO, RES, C, 1/4W, 5%, 4.7K RCRO7GA472)S 81349 14700-15-4701 7
R84
R121 RES, G, 1/4W, 5%, 470K RCRO7GA474JS 51349 14700-15-4703 1
A137 RES, C, 1/4W, 5%, 4.7M RCRO7G475JS 81349 14700-15-4704 1
A22, R39 RES, C, 1/4W, 5%, 51 ACRO7G510JS 81349 14700-15-5109 2
R24, R32, Ra2, AR89 RES, C, 1/4W, 5%, 5.8K RCRO7GS562JS 81349 14700-15-5601 4
R44, R46, R48, RS0 RES, C, 1/4W, 5%, 56K RCRO7G563JS 81349 14700-15-5602 4
R68 RES, C, 1/4W, 5%, 680 RCR07G681.S 81349 14700-15-6800 1
R4 RES, C, 1/4W, 5%, 6.8K RCRO7GEB2JS 81349 14700-15-8801 1
A78 RES, C, 1/4W, 5%, 68 RCAO7GEB0JS 81349 14700-15-6808 1
R109 RES, C, 1/4W, 5%, 7.5K RCRO7G752JS 81349 14700-15-7501 1
A1, R53, A58, R61 RES, C, 1/4W, 5%, 820 RCRO7GB21JS 81349 14700-15-8200 4
A125, A128, A7, R83 RES, C, 1/4W, 5%, B.2K RCRO7GA22JS 81349 14700-15-8201 4
R105, R79, AB1, R94, RE5 RES, MF, 1/8W, 1%, 10K RNSSD1002FM 81349 14701-08-1002 5
R77, R8O RES, MF, 1/8W, 1%, 1M AN5501004FM 81349 14701-03-1004 2
R110 RES, MF, 1/8W, 1%, 1.82K ANS5D1821FM 81349 14701-03-1821 1
A114 RES, MF, 1/8W, 1%, 35.7K AN55D3572FM 81349 14701-03-3572 1
A104 RES, MF, 1/8W, 1%, 61,9K RN55D6192FM 81349 14701-08-6192 1
R103 RES, MF, 1/8W, 1%, 69.8K RNSSDE982FM 81349 14701-03-6982 1
CR1,CR4, CR5, CR7,CR8, CR10 | DIODE, SIGNAL 1N914 80131 14807-01-0914 6
CR2,CR3,CR6, CAg DIODE, SIGNAL HSCH1001 28480 14807-01-6263 4
Q2,Q3,04 TRANSISTOR 2Na563 80131 14901-03-5630 3
05, @6, G7,Q8,Q9,Q10,Q11, TRANSISTOR 2N3565 80131 14901-03-5650 9
012,Q13
Q24,026 TRANSISTOR PN4121-18 27014 14901-04-1210 2
e}l JFET, N-CHANNEL, STATIC 2N4416 80131 14901-04-4160 1

SENSITIVE
Q14,015,Q16,Q17,Q18,Q19, TRANSISTOR PN4275 27014 14902-04-2750 g
Q20,Q21,022
uio OF AMP LF351N 27014 17000-00-8100 1
U3, Us, Us, U13, U20 DUAL OF AMP TLOBZCP 01295 17000-00-8200 5
U, U1, u21 SPDT, ANALOG SWITCH, STATIC | TL607CP 01295 17000-06-0700 3
SENSITIVE
uz BAL MOD/DEMOD LM1496N 27014 17000-07-9600 1
ui TRANSISTOR ARRAY LM3054N 27014 17000-30-5400 1
u7 TRANSISTOR ARRAY LM3086N 27014 17000-30-8600 1
uis OP AMP, BIMOS, STATIC CAZ140E 02735 17000-31-4001 1
SENSITIVE
CTSYSTEMS TITLE ASSEMBLY NO. REV. N PAGE
PARTSLIST IF AMP BD, A4 11110-00-7004 6.15




REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGRPARTNO MFGR/FCSM PARTNUMBER ary
u16 VOLTREG, +5V MA7BLOSAWC 07263 17000-78-0501
uie QUAD EXCL. OR GATE, STATIC MC14070B 04713 18000-40-3010
SENSITIVE
Uiz, u7 QUAD 2-IN NAND, STAT. SENS, MM74C00N 27014 18000-74-0011
Ut DUALJ-KFLIP-FLOP,STATIC | MM74C76N 27014 18000-74-7611
SENSITIVE
uis DECADE COUNTER, STATIC MM74C80N 27014 18000-74-9010
SENSITIVE
Us MONOST MVBTR DM74121N 27014 18007-41-2100
us DUAL MONOST MVBTR DM74123N 27014 18007-41-2300
CTSYSTEMS TIMLE ASSEMBLY NO. REV.N PAGE
PARTS LIST IF AMP BD, A4 11110-00-7004 8.18




3000-A4 REV. N
+ 11110-00-7004 @I

@

@)




[R75] @ LRe5)

s (§) @.@'7

3 e EBY b@
oo booshE 0..

E g-Et‘,\_D cﬁ k“‘-" w &) (C-"‘ @ + 2 ==| [A133)
E g g o e DII.I"' @@"

@@ @ @) \E‘?. 2

A
a9

R138

C.

mnumnu



eSS

(R g R e e e e o e

| O ©0)® &

|

R T T SRR
H7

MP |

A B 5

s—1f

AG
I1110-00—7004




i ____________________ —
Qo e e e e s e e |
B O
O O @) O O O J
H8
HI3 e HI5

HI8

VPN b

T~ i, -~ |

T~

Li2

=y J5

=3 s
TRy Ap——

11110-00-7004
SHT. 2 OF 2

PCBA4

~lu4 lfi’-—&:




REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGRPARTNO MFGR/FCSM PART NUMBER aTy
C41 CAP, CER, 25V, .022UF HY-525 56289 11510-11-8223 1
csa, C9 CAP, MON, 50V, .01UF SR305A153JAA 96095 11510-13-2153 2
C1,C4,C32,CAa3,C34,C357C36 CAP, DISC, .01UF UK25-103 71590 11510-14-1103 7
C7, C15,C17, C37 CAP, DISC, .05UF UK25-503 71580 11510-14-1503 4
C2, C19, C23, C24, C25, C28, CAP, TANT, 20V, 10UF 196D106X9020JA1 56288 11510-25-2100 g
C30, C31, C39
C10, C14, C28 CAP, TANT, 35V, 1UF 196D 105X9035HA1 56289 11510-25-3108 3
C3, C12, €13, C18 CAP, ELEC, 16V, 100UF 500D107MO16CB2 56289 11510-25-8102 4
Ci6 CAP, MICA, 500V, 470PF DOM15-471J 81348 11510-50-0471 1
C11, C20, C21, C22 CAP, FILM, 400V, 01UF 167/.01/5/400/8 55112 11510-61-2103 4
Ca9 CAP, FILM, 1UF 225P10491WD3 56289 11510-61-7104 1
G40 CAP, FILM, .0012UF 225P12291WD3 56289 11510-61-7122 1
ca7 CAP, FILM, .0022UF 225P22201WD3 56288 11510-61-7222 1
C5, CB, C38 CAP, FILM, 22UF 225P22491XD3 56289 11510-62-1224 3
PCBAS DS PCB, REV J, A5, 3060B 11717-00-0016 4J835 11717-00-00186 1
J IC SKT, 8 PIN DILB-8P-108 09922 12112-00-0007 1
J2.J3 IC SKT, 14 PIN Co31402 0295 12112-00-0011 2
J4, J5, J6, J7, JB, J8 IC SKT, 16 PIN, DILB-16P-108 0gg22 12112-00-0012 (]
TP1, TP2, TP3, TP4, TPS, TP6, TESTPOINTS 38-211 73734 12112-18-0005 7
TP7
H1, H2 CARD EJECTOR 5020-EJECTOR 13103 12810-12-0071 2
R37, RE9 POT, 1K 3386W-1-102 80294 14610-02-0102 2
R34, R47 POT, 10K 3386W-1-103 80294 14610-02-0103 2
RE6, R71, R75 POT, 100K 3386W-1-104 80294 14610-02-0104 3
R23, R25 POT, 5K 3386W-1-502 80294 14610-02-0502 2
R72 POT, 50K J386W-1-503 80294 14610-02-0503 1
R2, R15, R16, R17, R42, R49, RES, C, 1/4W, 5%, 10K RCRO7G103J5 81349 14700-15-1002 14
RS55, A56, R57, A58, R59, REGA,

R70, Ag4
RAB,R11, RE7, RB7, RBB, RE9, R96 RES,C |, /4W, 5%,100K RCRO7G104J5 81348 14700-15-1003 7
A1, RE, A7, R100, R12, R40 RES, C, 1/4W, 5%, 1M RCRO7G105J5 81349 14700-15-1004 6
Re2 RES, C, 1/4W, 5%, 12K RCRO7G123JS 81348 14700-15-1202 1
RE3, R65 RES, C, 1/4W, 5%, 15K RCRO7G153JS 81348 14700-15-1502 2
R4, R20, R95 RES, C, 1/4W, 5%, 18K RCRO7G183JS 81349 14700-15-1802 3
R9 RES, C, 1/4W, 5%, 1.8M RCRO7G185J5 81348 14700-15-1804 1
AR5, A48 RES, C, 1/4W, 5%, 2.2K RCRO7G222JS 81349 14700-15-2201 2
R44 RES, C, 1/4W, 5%, 22K RCRO7G223JS 81349 14700-15-2202 1
R93 RES, C, 1/4W, 5%, 220K RCRO7G224JS 81349 14700-15-2203 1
Ra8 RES, C, 1/4W, 5%, 2.4K RCRO7G24245 81348 14700-15-2401 1
Rd41 RES, C, 1/4W, 5%, 300 RCRO7G301JS 81349 14700-15-3000 1
R39 RES, C, 1/4W, 5%, 33K RCRO7G333JS 81349 14700-15-3302 1
A36 RES, C, 1/4W, 5%, 390 RCRO7G381J5 81349 14700-15-3900 1
R3 RES, C, 1/4W, 5%, 3.9K RCRO7G392J5 81349 14700-15-3901 1
R19 RES, C, 1/4W, 5%, 39K ACRO7G393JS 81349 14700-15-3902 1
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
R62,AB4 RES,C,1/4W,5%,380K RCRO7G394JS 81349 14700-15-3903 2
R43,R60,R61 RES,C,1/4W,5%,4.7K RCRO7G472JS 81349 14700-15-4701 3
R18 RES,C,1/4W 5%, 47K RCRO7G473JS 81349 14700-15-4702 1
R46 RES, C, 1/4W, 5%, 5.1K RCRO7G51248 81343 14700-15-5101 1
A1 RES,C,1/4W,5%,51K RCRO7G513JS 81349 14700-15-5102 1
R10 RES,C,1/4W,5%.5.6K RCRO7G562J5 81343 14700-15-5601 1
R98 RES,C,1/4W, 5%,56K RCRO7G563JS 81348 14700-15-5602 1
R74 RES,C,1/4W,5% 560K RCRO7G564JS 81349 14700-15-5603 1
RI0 RES,C,1/4W,5%,68K RCRO7GBB3JS 81349 14700-15-8802 1
R45,R73 RES,C,1/4W,5%,B.2K RCRO7G822JS 81349 14700-15-8201 2
R76 RES,C,1/4W,5% 81K ACRO7GO13JS 81349 14700-15-9102 1
R27,R29,R30,R84 AES,MF,1/8W,1%,10K RN5501002FM 81349 14701-03-1002 4
A22,R53,R54 RES,MF,1/8W,1%,100K RN55D1003FM 81348 14701-03-1003 3
RA0,A31 RES,MF,1/8W,1%,11.8K RN55D1182FM 81349 14701-03-1182 2
A32 RES,MF,1/8W,1%,118K RNS5D1183FM 81349 14701-03-1183 1
R85 RES,MF,1/BW,1%,15.4K RNS5D1542FM 81348 14701-03-1542 1
RE3 RES,MF,1/BW,1%,1.69K RNS5D1681FM 81349 14701-03-1691 1
Agg RES,MF,1/8W,1%,2K RN55D2001FM 81349 14701-03-2001 1
RS2 RES,MF,1/8W,1%,2.15K RNS5D2151FM 81349 14701-03-2151 1
R77 RES, MF, 1/8W, 1%, 226 RN55D2260FM 81349 14701-03-2260 1
RB86 RES.MF,1/8W,1%,34,8K RN55D3482FM 81349 14701-03-3482 1
R13 RES,MF,1/8W,1%,35.7K RN55D3572FM 81349 14701-03-3572 1
RS0 RES,MF,1/8W,1%,39.2K RANS503922FM 81349 14701-03-3922 1
RB1 RES, MF,1/8W,1%,4.42K RANS5D4421FM 81349 14701-03-4421 1
R79 RES, MF, 1/8W, 1%, 453 RNSSD4530FM 81348 14701-03-4530 1
R82 RES,MF,1/8W,1%,45.3K RNS5D4532FM 81348 14701-03-4532 1
R33 RES MF,1/BW,19%,4.75K RNSSD4751FM 81349 14701-03-4751 1
R21 RES,MF,1/BW,1%,49.9K ANSSD4992FM 81348 14701-03-4992 1
As1 RES,MF,1/BW,1%,61.9K RN55D6192FM 81349 14701-03-6192 1
R14 RES,MF.1/BW,1%,665K RN55D6653FM 81349 14701-03-8653 1
R35 RES,MF,1/8W,1%,825 RN55DB250FM 81349 14701-03-8250 1
R24,R26,R28 RES,MF,1/8W,1% 8.25K RN5508251FM 81349 14701-03-8251 3
R78 RES,MF,1/8W,1%,9.76K RN55D9761FM 81349 14701-03-9761 1
CR2,CR3 DIODE,RECT 800V 1N4006 14863 14806-01-4006 2
CR1,CR4,CR5,CRB,CR7,CRS, DIODE, SIGNAL 1Ng14 80131 14807-01-0914 13
CR®,CA10,CR11,CR12,CR13,

CR14,CR16
CR15 LED.YL,T-1-3/4 HLMP-3400 28480 14810-02-0011 1
at TRANSISTOR PN4091 27014 14901-04-0910 1
Q2,03 TRANSISTOR PN4275 27014 14902-04-2750 2
U1,U2,U3,U4,U5,U6,U7,U21,U25 | DUAL OP AMP TLOB2CP 01295 17000-00-8200 9
U22,U23,U24,U26,U27 SPDT ANALOG SW.SS TLEO7CP 01295 17000-06-0700 5
u1g WAVEFORM GEN,SS ICLBO3BCCID 32293 17000-80-3800 1
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGRFCSM PARTNUMBER ary
u1s PLL, 88 CD4046BE 02735 18000-40-4612 1
uis QUAD, 2-IN, NAND, 55 MMT74CO0ON 27014 18000-74-0011 1
uso QUAD, POS, OR SNT4LS32N 01295 18000-74-3210 1
u20 DUAL FF,SS MM74C74N 27014 18000-74-7410 1
us, ug,u10,u11,U12,U13,U14 DECADE CNTR, 58 MM74C90N 27014 18000-74-8010 7
uz2s MONOST MVBTR DM74121N 27014 18007-41-2100 1
U16. U17, U35, U36 HEX FF, S§ MM74C174N 27014 18007-41-7411 4
U31, U3z, u3g, us4 DUAL BCD, UP/DN CTR, 8S DM74LS192N 27014 18007-41-8210 4
uz2g PROM, LVL 18410-70-0001 4835 18410-70-0001 1

FROM: 18007-42-8800
CTSYSTEMS TITLE ASSEMBLY NO. REV.J PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PARTNUMBER aTy
c27 CAP, DISC, 50V, 47UF 1C20Z5U474Z0508 56289 11510-11-2478 1
C26 CAP, MON, 50V, 15PF C315C150J5G5CA 57185 11510-11-8150 1
29, C30 CAP, MON, 50V, 82PF C315CB29D2GSCA 57185 11510-11-8820 2
c28 CAP, DISC, 80/20, .1MF M-12-,1-80/20 82560 11510-12-2104 1
C3, €17, C22, C23 CAP, DISC, .01UF UK25-103 71500 11510-14-1103 4
€13, C14, C15,C18 CAP, DISC, .05UF UK25-503 71580 11510-14-1503 4
C11, C24 CAP, TANT, 35V, 1UF 1960105X9035HA1 56289 11510-25-3109 2
ca CAP, ELEC, 25V, 2200UF 39D228G025HP4 56289 11510-25-7222 1
cs CAP, ELEC, 25V, 4000UF TCG4024025L3C 90201 11510-25-8402 1
cz CAP, ELEC, 15V, 8000UF TCGBO24015N2L 90201 11510-25-9802 1
ci1g CAP, MICA, 500V, 100PF DM15-101J 81349 11510-50-0101 1
C12, C18, C20, C21 CAP, MICA, 500V, .001UF DM15-102J 81349 11510-50-0102 4
C6, C7 CAP, MICA, 500V, 470PF DM15-471J 81349 11510-50-0471 2
C1, C4, C8, C10 CAP, FILM, .1UF 225P10491WD3 56289 11510-61-7104 4
PCBAB DS, PCB, REV, F, 3000B-A6 11717-00-0030 4835 11717-00-0030 1
L2, 13 CHOKE 1UH 08N1RO 97469 11810-03-0010 2
L1 CHOKE MOLDED, 6.8 UH 1025-40 99800 11810-10-0689 1
J1,J2, 43 IC, SKT, 14P1N C931402 01295 12112-00-0011 3
TP1, TP2, TP3 TESTPOINTS 39211 73734 12112-19-0005 3
G TCXO, 10MHZ TCXO50-17A 31785 12311-00-0007 1
H3, H4, H5 CABLE, TIE, 5-1/2 T181 53421 12810-00-0016 3
H1, H2 CARD EJECTOR 5020-EJECTOR 13103 12810-12-0071 2
HE NUT, 4-40X1/4, NP BOD3NP 73734 12810-14-4104 1
H7 LO, WASHER, INT, 4 1331NP 73734 12810-24-4000 1
HE SCW, PPH, 4-40X1/4 19022NP 73734 12810-55-4104 1
R10, R14 POT, 1K 3386W-1-102 80294 14610-02-0102 2
R4 POT, 500 3386W-1-501 80294 14610-02-0501 1
R26 RES, C, 1/4W, 5%, 100 RCRO7G101JS 81349 14700-15-1000 1
Ra7, A38 RES, C, 1/4W, 5%, 10K RCRO7G103JS 81349 14700-15-1002 2
A23 RES, C, 1/4W, 5%, 120 RCRO7G121JS B1349 14700-15-1200 1
R2 RES, C, 1/4W, 5%, 150 RCRO7G151JS 81349 14700-15-1500 1
R39 RES, C, 1/4W, 5%, 1.5K RCRO7G15248 81349 14700-15-1501 1
R22 RES, C, 1/4W, 5%, 1.8K RCRO7G182JS 81349 14700-15-1801 1
R25 RES, C, 1/4W, 5%, 220 RCRO7G221J8 81349 14700-15-2200 1
R56 RES, C, 1/4W, 5%, 2.2K RCRO7G222J5 81349 14700-15-2201 1
RS55 RES, C, 1/4W, 5%, 270 RCRO7G271JS 81349 14700-15-2700 1
R24, R42 RES, C, 1/4W, 5%, 330 RCRO7G331JS 81348 14700-15-3300 2
R21 RES, C, 1/4W, 5%, 3.9K RCRO7G382JS 81349 14700-15-3901 1
R27, A28, R29, R30, R31, A33 RES, C, 1/4W, 5%, 4.7K RCRO7G472JS B1349 14700-15-4701 ]
A35, RS3, RS54
R17, R43 RES, C, 1/4W, 5%, 47K RCR07G473JS B1349 14700-15-4702 2
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
R36 RES, C, 1/4W, 5%, 47 RCRO7G470JS 81348 14700-15-4708 1
R40, R41 RES, C, 1/4W, 5%, 560 ACRO7G561JS 81349 14700-15-5600 2
R3 RES, C, 1/4W, 5%, 750 RCRO7G751JS 81349 14700-15-7500 1
RE, R7, R12, R52 RES, C, 1/2W, 5%, 1 RCR20G1ROJS 81349 14700-25-1008 4
Ra4 RES, MF, 1/8W, 1%, 10K RNS5D1002FM 81349 14701-03-1002 1
RS0, A51 RES, MF, 1/8W, 1%, 100K RNS5D1003FM 81349 14701-03-1003 2
R4s RES, MF, 1/8W, 1%, 1.1K RANS5SD1101FM 81349 14701-03-1101 1
R47 RES, MF, 1/8W, 1%, 133K ANS5D1333FM 81349 14701-03-1333 1
RB, R16 RES. MF, 1/8W, 1%, 1.96K ANS501961FM 81349 14701-03-1961 2
R48 RES, MF, 1/8W, 1%, 205K RN55D2053FM 81349 14701-03-2053 1
R49 RES, MF. 1/BW, 1%, 2.15K RNS5D2151FM 81349 14701-03-2151 1
R5 RES, MF, 1/8W, 1%, 2.21K _ RN55D2211FM 81348 14701-03-2211 1
R11, R15 RES, MF, 1/8W, 1%, 3.48K RANS5D3481FM 81349 14701-03-3481 2
RS, R13 RES, MF, 1/8W. 1%, 3.83K RN55D3831FM 81349 14701-03-3831 2
R45 RES, MF, 1/8W, 1%, 39.2K RMS5D3922FM 81348 14701-03-3922 1
R18 A13 RES, MF, 1/8W, 1%, 493 RN55D4990FM 81349 14701-03-4990 2
Rz20 RES, MF, 1/8W, 1%, 75K RANS5D7502FM 81349 14701-03-7502 1
R1 RES, WW, 1W, 5%, .18 BWH.18-5% 75042 14702-35-1807 1
CRg, CR10, CR11, CR12 DIODE MAS01 04713 14806-02-0007 4
CH13, CR14 DIODE, SIGNAL HSCH1001 28480 14807-01-6263 2
CR1, CR2, CR3, CR4 DIODE SCHOTTKY 1NG820 04713 14809-01-5820 4

STATIC SENSITIVE
CRS, CR6, CR7, CR8 DIODE SCHOTTKY 1NS822 04713 14808-01-5822 4
STATIC SENSITIVE
Q1,04 TRANSISTOR PN2222 27014 14801-02-2220 2
Qz TRANSISTOR 2N3563 80131 14901-03-5630 1
Q3 TRANSISTOR PN4121-18 27014 14901-04-1210 1
u13 OP AMP LF351N 27014 17000-00-8100 1
U1, u2, u3 VOLTAGE REGULATOR LM723CN 27014 17000-07-2300 3
uUs PO VOLTAGE REG. UA7BOSUC 07263 17000-78-0523 1
uiz QUAD POS NAND SN74LS00N 01295 18000-74-0010 1
STATIC SENSITIVE
us, u1o, Ui QUAD POS NAND SN74LSOIN 01295 18000-74-0110 3
STATIC SENSITIVE
U4 IC, DIGITAL-TTL DM74LS12N 27014 18000-74-1210 1
STATIC SENSITIVE
us DUAL J-K FLIP-FLOP DM74LS76AN 27014 18000-74-7610 1
uz7 DECADE, COUNTER MM74CI0N 27014 18000-74-8010 1
us DECADE COUNTER DM74LS90N 27014 18000-74-9011 1
CTSYSTEMS TITLE ASSEMBLY NO. REV.F PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
Cs3 CAP, MONO, 50V, 1UF 3420-050-E105M 96095 11510-11-3105 1
ce CAP, DISC, 3KV, .01UF DD30-103 71590 11510-14-0103 1
€10, C11, C12, C18, C30, Ca2, CAP, DISC, .01UF UK25-103 71590 11510-14-1103 9
Ca7, C43, C44
C3, C4,C5 CAP, DISC, .22UF 4PS-P22 56289 11510-14-3224 3
Cg, C17, C38, C50 CAP,ELEC, 25V, 100UF TE1211 56289 11510-20-4101 4
C35, C40, C46, C52 CAP, TANT, 20V, 10UF 196D106X0020JA1 56289 11510-25-2100 4
C1, C15, C36 CAP, TANT, 35V, 1UF 196D105X9035HA1 58289 11510-25-3109 3
ca8 CAP, ELEC, 18V, 470UF 500D477M016DD2 56289 11510-25-8471 1
caz CAP, MICA, 500V, 120PF DM15-121J 81349 11510-50-0121 1
c21 CAP, MICA, 500V, 150PF CMOSFD151.J03 81349 11510-50-0151 1
c41 CAP, MICA, 500V, 220PF DM15-221J 81349 11510-50-0221 1
c26 CAP, MICA, 500V, 330PF DM15-331J 81349 11510-50-0331 1
ca7 CAP, MICA, 500V, 390PF DM15-391J 81349 11510-50-0391 1
c13 CAP, MICA, 500V, 560PF DM15-561J 81349 11510-50-0561 1
cag CAP, MICA, 500V, 10PF CMO5CD100D03 81349 11510-50-8100 1
c4a, C51 CAP, MICA, 500V, 12PF CM05CD120J03 81349 11510-50-8120 2
C8, C47 CAP, FILM, 1UF 225P10491WD3 56289 11510-61-7104 2
C19, C24 CAP, FILM, .0012UF 225P12291WD3 56289 11510-61-7122 2
ca3 CAP, FILM, .012UF 225P12391WD3 56289 11510-61-7123 1
cis CAP, FILM, .022UF 225P22391WD3 56289 11510-61-7223 i
Cc7, C20, C25, C28 CAP, FILM, .0027UF 225P27291WD3 56289 11510-61-7272 4
c22, c29 CAP, FILM, 0047UF 225P47291WD3 56289 11510-61-7472 2
ca5 CAP, FILM, 047UF 225P47391WD3 56289 11510-61-7473 1
cil4 CAP, FILM, .0082UF 225PB2291WD3 56289 11510-61-7822 1
PCBATB DS PCB, REV F, A7B 30008 11717-00-0031 4835 11717-00-0031 1
Li,12, L3 CHOKE VK20010/38 02114 11810-09-0001 3
P1 CONN, MOLEX 09-66-1071 27264 12112-08-0033 1
TP1, TP2, TP3, TP4, TPS, TP6, TESTPOINTS 39-211 73734 12112-18-0005 g
TP7, TP8, TPY
H1, H2 CARD EJECTOR §020-EJECTOR 13103 12810-12-0071 2
R3, R9 POT, 10K 3386W-1-103 80294 14610-02-0103 2
RBD POT, 5K 3386W-1-502 80294 14610-02-0502 1
Ra7, RS, A74 RES, C, 1/4W, 5%, 1K RCRO7G102JS 81349 14700-15-1001 3
R33 RES, C, 1/4W, 5%, 10K RCRO7G103JS 81349 14700-15-1002 1
Ri5 RES, C, 1/4W, 5%, 100K RCRO7G104JS 81349 14700-15-1003 1
RE2 RES, C, 1/4W, 5%, 1M RCRO7G105.S 81349 14700-15-1004 i
RE7 RES, C, 1/4W, 5%, 12K RCRO7G123JS 81349 14700-15-1202 i
A31 RES, C, 1/4W, 5%, 120K RCRO7G124JS 81349 14700-15-1263 1
R14 RES, C, 1/4W, 5%, 15K RCRO7G153JS 81349 14700-15-1502 1
R23, R25 RES, C, 1/4W, 5%, 150K RCRO7G154JS 81349 14700-15-1503 2
RBg RES, G, 1/4W, 5%, 1.8K RCRO7G182)S 81349 14700-15-1801 1
R2, R16, A30 RES, C, 1/4W, 5%, 18K RCRO7G183JS 81349 14700-15-1802 3
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REFERENCE DESIGNATORS PARTDESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER arty
R19 RES, C, 1/4W, 5%, 180K RCRO7G184J38 81349 14700-15-1803 1
R76 RES, C, 1/4W, 5%, 2K RCRO7G202JS 81349 14700-15-2001 1
R36 RES, C, 1/4W, 5%, 220 RCRO7G221JS 81348 14700-15-2200 1
A20, R64 RES, C, 1/4W, 5%, 2.2K RCRO7G222J5 81349 14700-15-2201 2
RE8 RES, C, 1/4W, 5%, 220K RCRO7G224J5 81349 14700-15-2203 1
R1, R59 RES, C, 1/4W, 5%, 2.7K RCRO7G272)S 81348 14700-15-2701 2
R85 RES. C, 1/4W, 5%, 27K RCRO7G273JS 81348 14700-15-2702 1
R71 RES, C, 1/4W, 5%, 270K RCRO7G274JS 81349 14700-15-2703 1
RB1, Ra4 RES, C, 1/4W, 5%, 2.7 RCRO7G2R7JS 81349 14700-15-2708 2
A8, R10 RES, C, 1/4W, 5%, 3.3K RCRO7G332JS 81349 14700-15-3301 2
Re1 RES, C, 1/4W, 5%, 3.9K RCRO7G392J5 81349 14700-15-3901 1
R38 RES, C, 1/4W, 5%, 39K RCRO7G393JS 81349 14700-15-3902 1
R17 AES, C, 1/4W, 5%, 390K RCRO7G394JS 81349 14700-15-3903 1
R79, Ra3 RES, C, 1/4W, 5%, 470 RCRO7GAT1JS 81349 14700-15-4700 2
R78 RES, C, 1/4W, 5%, 47K RCRO7G473JS 81348 14700-15-4702 1
R35 RES, C, 1/4W, 5%, 470K ACRO7G474JS 81349 14700-15-4703 1
R18 RES, C, 1/4W, 5%, 51 RCRO7GS510JS 81349 14700-15-5109 1
R13 RES, C, 1/4W, 5%, 56K RCRO7G562JS 81349 14700-15-5601 1
R32, RBO AES, C, 1/4W, 5%, 56K RCRO7G563J5 81349 14700-15-5602 2
R75 RES, C. 1/4W, 5%, 560K RACRO7G564J5 81349 14700-15-5603 1
RB6 RES, C, 1/4W, 5%, 6.2K RCRO7GE22)S 81349 14700-15-6201 1
R7, A8. A11, R12, R21, R22 RES, C, 1/4W, 5%, 68K RCRO7GB83JS 813489 14700-15-6802 ]
RB7T RES, C, 1/4W, 5%, B.2K RCRO7GB22J5 81349 14700-15-8201 1
R34 RES, C, 1/4W, 5% 82K RCARO7GB23JS B1349 14700-15-8202 1
A24, R26 RES, C. 1/4W, 5%, 8.1K RCRO7G912JS 81349 14700-15-9101 2
R28 RES, MF, 1/8W, 1%, 1K RNS55D1001FM 81349 14701-03-1001 1
R4, A5, A6E, R70, RES, MF, 1/8W, 1%, 10K RN55D1002FM 81349 14701-03-1002 4
R40 RES, MF, 1/8W, 1%, 105K RN55D1053FM 81348 14701-03-1053 1
R39 RES, MF, 1/8W, 1%, 133K RN55D1333FM 81349 14701-03-1333 1
R50 RES, MF, 1/8W, 1%, 140K RN55D1403FM 81349 14701-03-1403 1
RE3 RES, MF, 1/8W, 1%, 15K RN5S5D1502FM 81348 14701-03-1502 1
R43 RES, MF, 1/8W, 1%, 182K ANS5D1823FM 81349 14701-03-1823 1
R42 RES, MF, 1/8W, 1%, 181K ANS5D1913FM 81349 14701-03-1913 1
Ra7 RES, MF, 1/8W, 1%, 237K RN55D2373FM 81348 14701-03-2373 1
Ra7 RES, MF, 1/8W, 1%, 249K RN55D2492FM 81349 14701-03-2492 1
RE9 RES, MF, 1/BW, 1%, 30.1K ANS5D3012FM 81349 14701-03-3012 1
R46 RES, MF, 1/BW, 1%, 348K RNS5D3483FM 81349 14701-03-3483 1
R48 AES, MF, 1/8W, 1%, 357K RN55D3573FM B1348 14701-03-3573 1
R44 RES, MF, 1/8W, 1%, 511K RANSSD5113FM 81349 14701-03-5113 1
R41 RES, MF, 1/8W, 1%, 52.3K RN55D5232FM 81349 14701-03-5232 1
A28, RES RES, MF, 1/BW, 1%, 6.19K RNSSD6191FM 81349 14701-03-6191 2
R51 RES, MF, 1/8W, 1%, 69.8K RNS5D6982FM 81349 14701-03-6882 1
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
R49 RES, MF, 1/8W, 1%, B0.6K RNS5D8062FM 81349 14701-03-8062 1
R45 RES, MF, 1/8W, 1%, 866K RNS5D8663FM 81349 14701-03-8663 1
CR1 DIODE. ZENER, 9.1V 1N5239 80131 14801-01-5239 1
CRz2 DIODE, ZENER, 75V 1N5267 80131 14801-01-5267 1
CR3, CA10 DIODE. RECT, 400V 1N4004 80131 14806-01-4004 2
CR4, CR5, CRB, CR7, CR8, CR9 DIODE, SIGNAL 1Ng14 80131 14807-01-0914 6
Q15 TRANSISTOR 2N3565 80131 14901-03-5650 1
Q3, 012 TRANSISTOR PN4121-18 27014 14901-04-1210 2
ao TRANSISTOR 2NB556 27014 14901-06-5560 1
Q4, Qs5, Q6, Q7, Q11, Q13, Q14 TRANSISTOR 2NES5T7 04713 14801-06-5570 9
Qis, a17
Qz TRANSISTOR PN4275 27014 14902-04-2750 1
U1, us DUAL OP AMP ,TLO82CP 01295 17000-00-8200 2
u2 POWER AMP, AUDIO LM380N 27014 17000-03-8001 1
ue OP AMP, BIMOS, SS CA3140E 02735 17000-31-4001 1
U7, us, u10 OP AMP N5741CV 18324 17000-57-4100 3
U4 DUAL J-K FF, 88 DM74LS76AN 27014 18000-74-7610 1
us DUAL MONOST MVBTR DM74123N 27014 18007-41-2300 1
ua QUAD POS NAND, SCHMT, SS SN74LS132N 01285 18007-41-3210 1

CTSYSTEMS TITLE ASSEMBLY NO. REV.G PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PARTNO MFGR/FCSM PART NUMBER aTy
C4,C6,C8,C9,C10 CAP,DISC,3KV,.01UF DD30-103 71580 11510-14-0103 5
Cs CAP,DISC,2KV,.25UF LQ20254Y 52763 11510-14-2254 1
c3 CAP, TANT,20V,10UF 196D106X9020JA1 56289 #1510-25-2100 1
[o3] CAP ELEC,300V,120UF 39D127F300HS4 56289 11510-25-5121 1
cn CAP.ELEC,16V 47T0UF 500D477M016DD2 56289 11510-25-8471 1
ca2 CAP.MICA,500V,220PF DM15-221J 81348 11510-50-0221 1
c7 CAP FILM,.0047UF 225P47291WD3 56289 11510-61-7472 1
PCBAB DS PCB,REV.E,AB,30008 11717-00-0032 4J835 11717-00-0032 1
P1 PLUG, 6-PIN 08-85-1061 27264 12112-05-0002 1

KONEKTON

P2 CONN,MOLEX 09-66-1121 27264 12112-08-0036 1
TP1,TP2 TESTPOINTS 39-211 73734 12112-18-0005 2
H3,H4 CABLE TIE, 5-1/2 T18l 53421 12810-00-0016 2
H1,H2 CARD EJECTOR 5020-EJECTOR 13103 12B810-12-0071 2
R31 POT, 10K 3386W-1-103 80294 14610-02-0103 1
R10 POT, 100K 3386W-1-104 80294 14610-02-0104 1
R32 RES,C,1/4W,5%, 10K RCRO7G103JS 81349 14700-15-1002 1
R14,R15R16,R17 R18 RES,C,1/4W,5%,1M RCRO7G105JS 81349 14700-15-1004 5
R34 RES,C,1/4W,5%,120 RCRO7G121JS B1348 14700-15-1200 1
RB,A11 RES,C,1/4W,5%, 180K RCRO7G184JS 81348 14700-15-1803 2
R3 RES.C,1/4W,5%,18 RCRO7G180JS 81349 14700-15-1808 1
R4.R29 RES,C.1/4W 5%,2.2K RCRO7G222JS 81349 14700-15-2201 2
R3S RES,C.1/4W,5%,22M RCRO7G226JS 81349 14700-15-2205 1
R30 RES,C,1/4W,5%,24K RCRO7G243J8 81349 14700-15-2402 1
R33 RES C,1/4W 5%,33K RCRO7G333JS 81348 14700-15-3302 1
R37, A38, R22 RES,C,1/4W 5% 470K RCRO7G474JS 81349 14700-15-4703 3
R12,R13 RES, C, 1/4W, 5%, 4.7TM RCRO7G475JS 81348 14700-15-4704 2
A1 RES, C, 1/2W, 5%, 820 RACR20GB21.JS 81349 14700-25-8200 1
R2 RES,C.2W,5%,22K RCR42G223JS 81348 14700-45-2202 1
R8 RES,MF,1/8W,1%,10K RAN55D1002FM 81349 14701-03-1002 1
R1g RES.MF,1/8W,1%,169K ANS5D1693FM 81349 14701-03-1683 1
RS,AR7,A20 RES,MF,1/8W,1%,18.6K ANS5D1962FM B1348 14701-03-1962 3
R6 RES,MF,1/8W,1%,255K ANS5D2553FM B1348 14701-03-2553 1
R21 RES,MF,1/8W,1%,392K RNS55D3923FM 81348 14701-03-3923 1
R23,R24 R25,R26,R27 A28 RES, MF, 1/4W, 1%, 261K RNB0D2613FM 81348 14701-13-2613 (-]
CR16 DIODE.VARACTOR V275LA10 24446 14803-02-0017 1
CRg DIODE,RECT,400V 1N4004 80131 14806-01-4004 1
CR1,CR2,CR3,CR4,CR11 DIODE,RECT, 800V 1N4006 14963 14806-01-4006 5
CRs5,CRE,CR7,CRB,CA15 DIODE,RECT, 7000V GTF-TKV-10MA-150NS 28718 14806-02-0070 5
CR10,CR12,CR13,CR14 DIODE, SIGNAL 1Ng14 80131 14807-01-0914 4
Q1,Q2,03,04 TRANSISTOR 2NB559 04713 14801-06-5590 4
u1,u2 OP AMP NE741CV 18324 17000-57-4100 2
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGRPART NO MFGR/FCSM PART NUMBER Qry
L6, L14 FERRITE CHOKE, 5 TURN 11210-30-0002 44835 11210-30-0002 2
FROM: 11813-00-0007
T1 XFMR, BIFILAR 11210-43-0011 4835 11210-43-0011 1
MP5, MP& BOX, LOWER 11417-30-0300 44835 11417-30-0300 2
MP1, MP2, MP3, MP4 COVER, BOX 11417-30-0310 4J835 11417-30-0310 4
MP7 COVER, A3 11417-60-0160 4J835 11417-60-0160 1
MP8, MP3 BOX, UPPER 11417-80-0550 4J835 11417-60-0550 2
Ca7, C129 CAP, MON, 50V, 1UF C320C104MSU1CA 57185 11510-11-3104 2
Cl44 CAP, MON, 50V, 10PF RAS0-100DA 51408 11510-11-8100 1
C1486, C147, C148, C149, CAP, MON, 50V, .001UF RAPE122C0G102J50M 51406 11510-11-8102 4
C59,C83,C77 CAP, MON, 50V, 120PF C315C121J2G5CA 57185 11510-11-8121 3
€123, C125, C30, C62 CAP, MON, 50V, 15PF C315C150J5G5CA 57185 11510-11-B150 4
C48 CAP, MON, 50V, 3.9PF RAS0-3RICA 51406 11510-11-8399 1
C111, C120, C121, C122, C124 CAP, MON, 50V, 6.8PF C315C689J2G5CA 57185 11510-11-8689 5
C143 CAP, MON, 50V, B.2PF C315C820802G5CA 57185 11510-11-8829 1
ca CAP, DISC, .05UF UK25-503 71590 11510-14-1503 1
C1,C7,C8,C138,C140,C21,C27 CAP, MON, 50V, .01UF CW15C103K 71580 11510-14-4103 27
C29, C33, C40, C52, C53, C54,
CS8, C56, C57, C64, C67, C78,
C8o, C86, C92, C83, G35, C34
ca7,cag
C3,C4,C6,C10,C11,C112,C113 CAP, MON, 100V, 470PF CW15A471M 71580 11510-14-5471 35
C114, G115, C116, C119, C12,
C126,C131,C139,C14,C16,C19
C20, G24, C26, C31, C32, C43,
C44, C45, C46, CBO, CB1, CBS,
C69, C70,C83, G90, C68
C130, C17 CAP, MON, 50V, .22UF C330C224M5U1CA 57185 11510-14-6224 2
C132, C136, Ca1, C86, C2, C36 CAP, TANT, 20V, 10UF 196D106X9020JA1 56289 11510-25-2100 B
C134, C37, C38 CAP, TANT, 35V, 1UF 196D 105X9035HA1 56289 11510-25-3109 3
ca CAP, ELEC, 18V, 100UF 5000107MO16CB2 56289 11510-25-8102 1
Cs, C15, C22 CAP, ELEC, 18V, 470UF 500D477MOTECE2 56289 11510-25-8471 3
Cco5 CAP, MICA, 500V, .001UF DM15-102J 81349 11510-50-0102 1
C104 CAP, MICA, 500V, 15PF DM15-150J 81349 11510-50-0150 1
Co4 CAP, MICA, 500V, 330PF DM15-331J 81349 11510-50-0331 1
C50, C51 CAP, MICA, 500V, 50PF DM15-5004 81348 11510-50-0500 2
Ca2 CAP, MICA, 500V, 10PF CMO5CD100D03 81348 11510-50-8100 1
Cas CAP, FILM, .15UF 225P15491XD3 56280 11510-62-1154 1
PCBA3-1 DSPCB, REV B, A3-1, 30008 11717-00-0054 4835 11717-00-0084 1
L1,L2,L4,L5,L7 L8 L9, L10,L13 CHOKE VK20010/38 02114 11810-09-0001 12
L15, L16, L19
L11, L21, L23 CHOKE, MOLDED, 100 UH 1025-68 99800 11810-10-0101 3
L22 CHOKE, MOLDED, 39 UH 1025-58 99800 11810-10-0380 1
L3 COIL, AIR, 2T (20GA) 11815-00-0066 44835 11815-00-0066 1
L12 COIL, AIR, 2T (30GA) 11815-00-0067 4835 11815-00-0067 1
g1 CONN, RF, STRJACK, RA 2009-1511-000 19505 12110-08-0006 1
J2, J3, J4 IC, SKT, 8 PIN DILB-8P-108 09922 12112-00-0007 3
J7 IC, SKT, 16 PIN DILB-16P-108 08922 12112-00-0012 1
CTSYSTEMS TITLE ASSEMBLY NO. REV.M |  PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
J8 IC, SOCKET, 18-PIN Ca41802 01295 12112-00-0022 1
TP3, TP4, TPE TESTPOINTS 39-211 73734 12112-19-0005 3
H1, H2, H3 BRACKET, RT. ANGLE 612 91833 12810-09-0019 3
HS1 HEATSINK 6011B 13103 12810-11-0017 1
HS2 HEAT SINK, DIP 60128 13103 12810-11-0032 1
HS3 HEAT SINK, 24-PIN DIP 60858 13103 12810-11-0033 1
H4, H5, HB L, NUT, 4-40 1/4X.076 9040 73734 12810-15-0009 3
H7, H8 NUT, KNURLED 1316C 83330 12810-16-0022 2
H8, H10 SCW, PPH, 10-32X3/8 23084 73734 12810-23-0057 2

STAINLESS

H11, H12, H13, H14, H15, H16 SEMS, 4-40 X 1/4, PPH 12810-23-0085 4J835 12810-23-0085 6
H17, H1B I, LW, 1/4X.408X.018 30-120 73734 12810-28-0001 2
R163 POT, 500 3386W-1-501 80294 14610-02-0501 1
R21, R22 RES, C, 1/8W, 5%, 150 RCRO5G151JS 81349 14700-05-1500 2
RA114, RE7 RES, C, 1/8W, 5%, 2.2K RCR05G222JS 81349 14700-05-2201 2
R34, R33 RES, C, 1/8W, 5%, 27 RCRO5G270JS 81348 14700-05-2708 2
R35 RES, C, 1/8W, 5%, 33 RCRO5G330JS 81349 14700-05-3309 1
R20 RES, C, 1/8W, 5%, 39 RCRO5G390JS 81349 14700-05-3909 1
R2, R164 RES, C, 1/4W, 5%, 100 RCRO7G101JS 81349 14700-15-1000 2
R36, R47 RES, C, 1/4W, 5%, 1K RCR07G102JS B1349 14700-15-1001 2
R133, R136, A37, R38, R40, R91, RES, C, 1/4W, 5%, 10K RCRO7G103JS B1349 14700-15-1002 7

R93
R41, A54 RES, C, 1/4W, 5%, 100K RCRO7G104JS 81348 14700-15-1003 2
R57 RES, C, 1/4W, 5%, 1.2K RCRO7G122JS 81349 14700-15-1201 1
Rg8 RES, C, 1/4W, 5%, 12K RCRO7G123J5 81349 14700-15-1202 1
R7, R102, R92, R96 RES, C, 1/4W, 5%, 1.5K RCRO7G152JS 81348 14700-15-1501 4
R135, R16, R94 RES, C, 1/4W, 5%, 15K RCRO7G153JS 81349 14700-15-1502 3
R170 RES, C, 1/4W, 5%, 180 RCRO7TG181JS 81349 14700-15-1800 1
. R126, R143, A59, R99, R142 RES, C, 1/4W, 5%, 1.8K ACRO7G182JS 81349 14700-15-1801 5
R95 RES, C, 1/4W, 5%, 220 RCRO7G221JS 81349 14700-15-2200 1
R112,R113,R115, R32, R39, AG8 RES, C. 1/4W, 5%, 2.2K RCRO7G222JS 81349 14700-15-2201 6
R168 RES, C, 1/4W, 5%, 220K RCRO7G224JS 81348 14700-15-2203 1
RS0, R52, R53, REO, A61, REY, RES, C, 1/4W, 5%, 270 RCRO7G271JS 81348 14700-15-2700 7

R51
R138, R44, R70, RT1 RES, C, 1/4W, 5%, 2.7K RCRO7G272JS 81349 14700-15-2701 4
R3 RES, C, 1/4W, 5%, 27 RCRO7G270JS 81349 14700-15-2709 1
R134 RES, C, 1/4W, 5%, 30K RCRO7G303JS 81349 14700-15-3002 1
R15 RES, C, 1/4W, 5%, 330 RCRO7G331JS 81349 14700-15-3300 1
R121, R138, R58, RY7 RES, C, 1/4W, 5%, 3.3K RCRO7G332J5 81349 14700-15-3301 4
R137 RES, C, 1/4W, 5%, 330K RCRO7G334JS 81348 14700-15-3303 1
R9 RES, C, 1/4W, 5%, 380 RCRO7G381JS 81349 14700-15-3900 1
R169 RES, C, 1/4W, 5%, 3.9K RCRO7G392)S 81349 14700-15-3901 1
R10, R14, A48 RES, C, 1/4W, 5%, 39K RCRO7G393JS 81348 14700-15-3902 3
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
R4 RES,C,1/4W,5%,39 RCRO7G390JS 81349 14700-15-3909 1
RA111,R124,R132,A64,R80 RES,C,1/4W 5%,470 RCRO7G471JS 81349 14700-15-4700 5
R11,A12,R13,AR127 A130,A131 RES,C,1/4W,5%,4.7K RCRO7G472JS 81349 14700-15-4701 11
R154,R55,R62, R63 A65
R18 RES,C,1/4W.5% 47K RCRO7G473J5 81349 14700-15-4702 1
R1 RES.C 1/4W 5% 47 RACRO7G470JS 81349 14700-15-4709 1
RS6 RES,C,1/4W 5%,51 RCRO7G510JS 81349 14700-15-5109 1
R165,R40,R69 RES,C,1/4W,5%,560 RCRO7GS561JS B1349 14700-15-5600 El
R17,R43 RES,C, 1/4W,5%,56K RCRO7G563JS 81348 14700-15-5602 2
R153 RES,C,1/4W,5%,62 RCRO7G620JS 81349 14700-15-6209 1
R128,R129,R156,R157,R31 RES,C,1/4W ,5%,680 RCRO7GE81JS 81349 14700-15-6800 5
R45 RES,C,1/4W,5%,6.8K RCRO7GE82JS 81349 14700-15-6801 1
RA123,A155R19,R66,AE7 RES,C,1/4W,5%,68 RCRO7GEB0JS 81349 14700-15-6809 5
RE,R125,R30 RES,C,1/4W,5%,820 RACRO7GB21JS 81349 14700-15-8200 3
RA42 R46 RES,C,1/4W,5% 82K RCRO7GB23JS 81349 14700-15-8202 2
AR5 ,R8,R140 RES,C.1/4W,5%,82 RCRO7GB20JS 81349 14700-15-8209 3
R28 RES.MF,1/8W.1%,22.1 RN55D2211FM 81348 14701-03-2219 1
R23,R75 RES MF,1/8W,1%,48.7 RAN55D4871FM 81349 14701-03-4879 2
R27,A74,R76 RES,MF,1/8W,1%,84.5 RANS5D8451FM 81349 14701-03-8459 3
CR37.CRas8 DIODE,ZENER,9.1V 1N5232 80131 14801-01-5239 2
CR1.CR2 DIODE VARACTOR BB4058 25403 14803-02-0011 2
CR16,CR18 DIODE VARACTOR 1N5767 80131 14803-02-0018 2
CR3,CR5,CR6,CR7,CA15,CR18 DIODE,PIN MA4P3401 96341 14805-02-0006 8
CR20,CR25
CR4,CR12,CR13,CR26,CR27 DIODE,SIGNAL 1Ng14 80131 14807-01-0914 14
CH28,CR29,CA30,CA31,CAR32
CA33,CA34,CA36,CR40
CR14,CR21,CAR22 CR23,CAR24 DIODE SIGNAL HSCH1001 28480 14807-01-6263 5
CR39 LED,YL,T-1-3/4 HLMP-3400 28480 14810-02-0011 1
CR8,CR9,CA10,CAM DIODE, QUAD SET, 88 5082-2805 28480 14899-02-0002 1
Q1,a11 TRANSISTOR PN4356-5 27014 14901-04-3560 2
a7 TRANSISTOR 2N4403 80131 14801-04-4030 1
Q2,3 TRANSISTOR A400 25403 14902-00-4000 2
05,Q6,07,010 TRANSISTOR PN4275 27014 14902-04-2750 4
u13 OP AMP LF351N 27014 17000-00-8100 1
uio DUAL OF AMP TLOB2CP 01285 17000-00-8200 1
U15, U168, U17,U18, U20 WIDE-BAND AMP,HYBRID MWA320 04713 17000-03-2000 &

DC-1000 MHZ 55MA

ui2 SPDT ANALOG SWITCH, SS TLEOTCP 01295 17000-06-0700 1
ug GATE ARRAY,SS 17100-70-1800 4.J835 17100-70-1800 1
utu2 FF.ECL,SS F11C70DC 07263 18000-11-7000 2
us DIVIDE-BY-10,ECL,SS 11C90DC 07263 18000-11-8000 1
U4 QUAD 2-IN NOR,MOT MC10102P-MOT 04713 18001-01-0201 1
u3 DUAL FF ECL,SS MC10231P-MOT 04713 18001-02-3100 1
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us DUAL J-K FF SN745112N 01295 1B007-41-1200 1
U4 QUAD NOR.ECL.5S 100102PCQR 07263 18010-01-0200 1
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
L5,L8,L12,L13,L14, 129 FERRITE CHOKE 5 TURN 11210-30-0002 4J835 11210-30-0002 6
FROM: 11813-00-0007
T1 XFMR, BIFILAR 11210-43-0011 4,835 11210-43-0011 1
MP1 SHIELD, 11417-01-0050 4,)835 11417-01-0050 1
MP2 SHIELD CVR, 11417-01-0060 4835 11417-01-0060 1
MP3 HEAT SINK 11417-01-0180 4835 11417-01-0180 1
MP5 BRASSTUBE 11417-01-0240 4835 11417-01-0240 1
FROM: 13210-00-0085
MP4 COVER, A1-1B, 11417-60-0360 4J835 11417-60-0360 1
C53, €55, C70 CAP, CHIP, .1UF 51C1209-B104Z 32499 11510-00-3104 a
css, CAP, DISC, .001UF 5GAD10 56289 11510-10-1102 1
Ca3, C51, CAP, MON, 50V, 1UF 3420-050-E105M 96095 11510-11-3105 2
C2,C3, C4, Cs,C7, C8, C9, CAP, DISC, .01UF UK25-103 71590 11510-14-1103 29
C10, C11,C12,C13,C17.C19,
C20, C22, C23, C24, C25, C28,
Ca27, C38, C39, C40, C41, C42,
C43, Ca7, C48, C49, C57, CB1,
Ce2, Cs5, C72, C73, C74, C75,
Cas, C21
Ca2s, C30, C31, C33, Cs8, Cao, CAP, MON, 50V, .01UF CW15C103K 71580 11510-14-4103 10
Ca1,C82,C14,C52
C46, C64, CB7, CAF, MON, 100V, 470PF CW15A471M 71590 11510-14-5471 3
C76,C77, CAP, MON, 50V, .22UF C330C224M5U1CA 57185 11510-14-6224 2
C83, CAP, TANT, 20V, 10UF 196D106X9020JA1 56289 11510-25-2100 1
C50, CAP, ELEC, 18V, 100UF 500D107M016CB2 56289 11510-25-8102 1
C29, C38, CAP, ELEC, 16V, 470UF 500D477M016DD2 56289 11510-25-8471 2
ce4 CAP, COMP, 500V, 2 4PF QC-2.4PF 95121 11510-40-0249 1
ces CAP, MICA, 500V, 150PF CMOSFD151J03 81349 11510-50-0151 1
C7s CAP, MICA, 500V, 22PF CMOSED220J03 81349 11510-50-0220 1
C1, CAP, MICA, 500V, B00PF DM15-301J 81349 11510-50-0301 1
ca7, CAP, VAR, 1-3PF 302504-121 52763 11510-70-8309 1
PCBA1-1B DS, PCB, REV.E. A1-1B 11717-00-0071 4J83s5 11717-00-0071 1
30008
L1,L3,L4,L11, CHOKE VK20010/38 02114 11810-08-0001 4
L2, L1710, L15, L20, L21, L27, CHOKE, MOLDED, 56 UH 1025-62 99800 11810-10-0560 6
J1,402, J3, J4, CONN, RF, STR, JACK, RA, 2008-1511-000 18505 12110-08-0006 4
H1, H2, GROUND LUG, #4 1901 73734 12112-03-0001 2
Ha4, SOLDERTAB 38211 73734 12112-03-0009 1
TP1, TESTPOINTS 39-211 73734 12112-19-0005 1
H3, H4, H5, BRACKET, RT. ANGLE 612 91833 12810-09-0019 3
H8, MIXER INSULATOR 14-047-01 15542 12810-11-0042 1
H7, HB, H9, L, NUT, 4-40 1/4X.076 9040 73734 12810-15-0009 3
H10, H11, NUT, KNURLED 1316C B3330 12810-16-0022 2
H12, H13, SCW, PPH, 4-40X3/8, 5/S 23024 73734 12810-23-0053 2
H14, H15, SCW, PPH, 10-32X3/8 23084 73734 12810-23-0057 2
H18, H17, H18, H18, SEMS, 4-40 X 1/4, PPH 12810-23-0085 4835 12810-23-0085 6
H20, H21, INT
H22, H23, I, LW, 1/4X.408X.018 30-120 73734 12810-28-0001 2
MX1 MIXER TFM-2H 15542 13010-54-0007 1
CT SYSTEMS TITLE ASSEMBLY NO. REV. J PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
K1, K2, RELAY.DPDT 712-18 11532 14510-00-0008
K4, RELAY, RF, N.O. 234-3-1 18542 14510-00-0016
K3, RELAY, RF, N.C. 234-4-1 18542 14510-00-0017
R112, R25, POT, 100 3386W-1-101 80294 14610-02-0101
R102, ABS, POT, 1K 3386W-1-102 80294 14610-02-0102
R111, POT, 5K 3386W-1-502 80294 14610-02-0502
R80, RES, C, 1/8W, 5%, 51 ACA05G510JS 81348 14700-05-5109
A28, RES, C, 1/4W, 5%, 100 RCRO7G101JS 81349 14700-15-1000
R107, R20, RS2, R57, RES, C, 1/4W, 5%, 1K ACRO7G102JS 81349 14700-15-1001
RE8, R85,

R4, R119, R129, R130, RES, C, 1/4W, 5%, 10K RCRO7G103JS B1348 14700-15-1002
R141, A53, RS9, R61,

R78, R77, RES, C, 1/4W, 5%, 120 RCRO7G121JS 81349 14700-15-1200
RS, R7, RT5, RES, C, 1/4W, 5%, 1.2K RCRO7G122J8 81349 14700-15-1201
R8s, RS, C, 1/4W, 5%, 12K RCRO07G123JS 81349 14700-15-1202
R132, R135, A22, RES, C, 1/4W, 5%, 1.5K RCRO7G152JS 81349 14700-15-1501
R1386, RES, C, 1/4W, 5%, 15K RCRO7G153JS 81349 14700-15-1502
RA43, R84, RES, C, 1/4W, 5%, 150K RCRO7G154JS 81349 14700-15-1503
R108, RES, C, 1/4W, 5%, 1.8K RCRO7G182JS 81348 14700-15-1801
R137, RES, C, 1/4W, 5%, 18K RCRO7G183JS 81349 14700-15-1802
RS54, RBO, RES, C, 1/4W, 5%, 20K RCRO7G203JS 81349 14700-15-2002
RS1, RS6, RES, C, 1/4W, 5%, 200K RCRO7G204JS 81349 14700-15-2003
R106, RES, C, 1/4W, 5%, 220 RCRO7G221JS 81349 14700-15-2200
RE3, RES, C, 1/4W, 5%, 220K RCR07G224JS 81349 14700-15-2203
RS, RES, C, 1/4W, 5%, 22 RCRO7G220JS 81349 14700-15-2209
Re4, RES, C, 1/4W, 5%, 2.4K RCR07G242JS 81349 14700-15-2401
R74, RES, C, 1/4W, 5%, 2.7K RCRO7G272JS 81348 14700-15-2701
R105, RES, C, 1/4W, 5%, 30K ACR07G303JS 81349 14700-15-3002
RS, R70, RES, C, 1/4W, 5%, 330 RCRO7G331JS 81348 14700-15-3300
R134, RES, C, 1/4W, 5%, 3.3K ACR07G332JS 81349 14700-15-3301
R10, R103, A15, RES, C, 1/4W, 5%, 33 RCRO7G330JS 81349 14700-15-3309
R142 RES, C, 1/4W, 5%, 360 RCR07G361JS 81349 14700-15-3600
Rz, RES, G, 1/4W, 5%, 390 RCRO7G381JS 81349 14700-15-3900
RB2, RES, G, 1/4W, 5%, 3.9K RCR07G382JS 81349 14700-15-3501
R1, RES, C, 1/4W, 5%, 39 RCRO7G380JS 81349 14700-15-3908
RB9 RES, C, 1/4W, 5%, 470 RCRO7G471JS 81349 14700-15-4700
R13, RB2 RES, C, 1/4W, 5%, 4.7TK RCR07G472J5 81349 14700-15-4701
RO3 RES, C, 1/4W, 5%, 470K RCRO7GA474JS 81349 14700-15-4703
R104, R116 RES, C, 1/4W, 5%, 47 RCRO7G470JS 81349 14700-15-4708
R8, RES, C, 1/4W, 5%, 5.1K RCRO7G512JS 81349 14700-15-5101
R131, A138 RES, C, 1/4W, 5%, 51 RCRO7GS510JS 81349 14700-15-5109
R21, A9 RES, C, 1/4W, 5%, 560 ACRO7G561JS 81349 14700-15-5600
R3, A128, A133, A23, R41, RES, C,1/4W, 5%, 5.6K ACRO7G562J5 81349 14700-15-5601
R42, RES, C, 1/4W, 5%, 56K ACRO7G563J5 81349 14700-15-5602
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
R139 RES, C, 1/4W, 5%, 56 RACRO7GS560JS 81348 14700-15-5609
R71, RES, C, 1/4W, 5%, 680 RCRO7GBA1JS 81348 14700-15-6800
R87, R97, RES, C, 1/4W, 5%, 6.8K RCRO7GB82JS 81348 14700-15-6801
R11, R140, RBE, RES, C, 1/4W, 5%, 68 RCRO7GB80JS 81348 14700-15-6809
R101, R27, R63, RES, C, 1/4W, 5%, 820 RCRO7GE21.S 81349 14700-15-8200
R16, A17, RES, MF, 1/8W, 1%, 140 RN55D1400FM B1349 14701-03-1400
Ras, RB9 RES, MF, 1/8W, 1%, 14.7K RNSSD1472FM 81349 14701-03-1472
R19, R24, RES, MF, 1/8W, 1%, 191 RN55D1910FM 81349 14701-03-1910
R125, RES, MF, 1/8W, 1%, 48.7 RANS504871FM 81349 14701-03-4879
R18, RES, MF, 1/8W, 1%, 85.3 RN55D9531FM 81349 14701-03-9538
RA78 RES, CHIP, 2W, 5%, 1K 2512CPX102K 56235 14711-45-1001
R55, A58, RES, L-A, 1/4W, 1%, 247.5 PRB351-247.5 PRAES 14741-24-7508
R47, R48, R49, RS0, RES, L-A, 1/4W, 1%, 61.1 PRB351-61.1 PRRAES 14741-61-1007
RB8 50 OHM/150W LOAD TG150-50 CcTC 14799-00-0005
CR21,CR22 DIODE, VARACTOR 1N5767 B0131 14803-02-0018
CR6, CR7, DIODE 1N4004 80131 14806-01-4004
CR1, CR4, CRS, CR13, CR14, DIODE, SIGNAL 1Ng14 80131 14807-01-0914
CR23, CR24, CR25,

CRB, CR8, CR10, CR11, DIODE, SIGNAL 1N4444 BO131 14807-01-4444
CR2, CR3, DIODE, SIGNAL HSCH1001 28480 14B07-01-6263
Q3,04, 011, Q12, Q14, TRANSISTOR PN2222 27014 14801-02-2220
Q16,a17,

Q2, Qz20, G21, TRANSISTOR 2N3563 80131 14801-03-5630
Q6,Q7,Q8, Q9 TRANSISTOR 2N3904 27014 14901-03-8040
Q1,0s,Q13, Q23 TRANSISTOR PN4121-18 27014 14801-04-1210
Qis TRANSISTOR 2N4403 80131 14901-04-4030
Q18, Q22 TRANSISTOR PN4275 27014 14902-04-2750
AT1 THRMSTR, 500 CA25.1 15801 15310-00-0005
AT2 THRMSTR, 1K CA311 15801 15310-00-0006
us OP AMP LF351N 27014 17000-00-8100
U4 DUAL OP AMP TLOBZ2CP 01295 17000-00-8200
u7 WIDE-BAND AMP, HYBRID MWA320 04713 17000-03-2000

DC-1000 MHZ, 55 MA
ue WIDE-BAND AMP, HYBRID MWA330 04713 17000-03-3000
DC-1000MHZ, 100MA
u TIMER LM555CN 27014 17000-05-5500
uz2 SPDT ANALOG SWITCH TLEOTCP 01295 17000-06-0700
CT SYSTEMS TITLE ASSEMBLY NO. REV. J PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
rd MOTHER BD, A12B 11110-00-7012 4J835 11110-00-7012 1
ZA3 3.6MHZ PLL BD, A15 11110-70-0094 4835 11110-70-0094 1
ZA2 RP ASSY, 30008 11118-70-0001 4,835 11118-70-0001 1
ZAS5 FP ASSY, 3000B 11118-70-0003 4J835 11118-70-0003 1
ZA4 INVERTER ASSY, 1108 11118-70-0004 4835 11118-70-0004 1
HH1 HRNSS, 3000B-A, CRT 11219-00-0176 4J835 11219-00-0176 1
HH2 HRANSS, 3000B-D, MIC 11219-70-0001 4835 11219-70-0001 1
HH3 HANSS, 30008, F/P SWi 11219-70-0002 4J835 11218-70-0002 1
MP1, MP2 ROD, FIBERGLASS 11417-01-0020 4.835 11417-01-0020 2
REF:13210-13-0001
MP3 BRACKET SUPP, 30008 11417-30-0080 4J835 11417-30-0080 1
MP20 CRT GROMMET, 8 IN 11417-30-0340 4J835 11417-30-0340 1
FROM:13210-06-0048
MP4, MP5, MP6, MP7, MP8, MP9 PARTITION #1 11417-80-0010 4J835 11417-60-0010 ]
MP12 SHIELD, CRT 11417-60-0290 4J835 11417-680-0290 1
MP13 A1 PARTITION 11417-60-0330 4J835 11417-60-0330 1
MF 14, MP15 SIDE STRIP 11417-60-0570 4.J835 11417-60-0570 2
MP16 BRACKET, CRT 11417-60-0580 4J835 11417-60-0580 1
MP17 COVER, CARD CAGE 11417-80-0130 4J835 11417-80-0130 1
MP18 CARD CAGE 11417-80-0140 4J835 11417-80-0140 1
MP19 CHASSIS 11417-80-0150 4J835 11417-80-0150 1
H1, H2, H3, H4, H5, H8, CARD GUIDE 1450F 31514 12112-16-0012 16
H7, HB, H9, H10, H11,
H12,H13,H14, H15,H16
P1 PLUG 19-08-2042 27264 12113-26-0001 1
HE0 DECAL, CAUTION 12416-14-0001 4J835 12416-14-0001 1
HIGH VOLTAGE
H17, H18, H19 CBL CLMP, NON LKG, KKC4 06915 12810-00-0002 3
ADH, 1/4
H22, H23 CBL CLMP, 1/4 8857 83330 12810-00-0004 2
H20, H21 SPACER, HEX, 4-40X3/8 108303NP 73734 12810-02-4106 2
H24, H25 CAT GROMMET, 2-15/16 12810-10-0004 4J835 12810-10-0004 2
FROM:12810-10-0021
H26, H27 RUBBER GROMMET, 5/16 1656 73734 12810-10-0015 2
H28, H29, H30 MTG INSULATOR, TIP 32 601257911674 18565 12810-11-0007 3
H31, H32, H33 FOAM STRIP, 4-1/2 IN 12810-12-0019 4835 12810-12-0019 7
H34, H35, H36, H37 FROM:13210-99-0017
H48, H48, H50 NUT, 4-40X1/4, NP BOO3NP 73734 12610-14-4104 3
H3B, H39, H40, H41, H42, KEPS NUT, 4-40 71500 73734 12810-16-0026 10
H43, Ha4, H45, H46, H4T
H51 KEPS NUT, 6-32 9225 73734 12810-16-0027 1
H52, H53, H54, H55, H56, SCW, PFH, 4-40X5/16 22223 73734 12810-23-0052 8
H57, H58, H59
H62, HB3, HE4, HES, HES, SCW, PPH, 4-40X3/8 23024 73734 12810-23-0053 10
H67, H68, HB9, HT70, H71
H72, H73 SCW, PPH, 4-40X1 23030 73734 12810-23-0055 2
H180, H181, H182, H183 SCW, PPH, 6-32X1/4 23042 73734 12810-23-0081 4
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
H74, HTS, H76, HT7, H78, H78, SEMS, 4-40X1/4, PPH, 12810-23-0085 4835 12810-23-0085 11
HB80, H81, Ha2, Ha3, He4 INT
Ha5, H96, He7, He8, H99, H100, SEMS, 4-40X3/8, PPH 12810-23-0086 4J835 12810-23-0086 62
H101, H102, H103, H104, H108, INT
H106, H107, H108, H109, H110,

H111, H112, H113, H114, H115,

H1186, H117, H118, H118, H120,

H121, H122, H123, H124, H125,

H126, H127, H128, H129, H130,

H131, H132, H133, H134, H135,

H136, H137, H138, H138, H140,

H141, H142, H143, H144, H145,

H148, H147, H148, H149, H150,

H151, H152, H153, H154, H155,

HB5

H157, H158, H159 SH WASHER DF137A 02735 12810-27-0001 ]

H180, H181, H162

H168, H188, H170, H171 WASHER, FIBRE, #6 1471 73734 12810-28-0045 4

H174,H175 COUPLER 180 83330 12810-32-0005 2

H178,H177 SCW, PPH, 4-40X1/2 19026NP 73734 12810-55-4108 2

H178 SCW, PPH, 6-32X3/4 19048NP 73734 12810-55-6112 1

Ls1 SPEAKER 30A0528 QuUAM 13010-11-0005 1

R4, RS PCT, LIN, 5M 91C1A-D16-B27 80294 14610-15-4505 2

Q4,05 TRANSISTOR, POWER TIP-31 04713 14902-00-0311 2

a3 TRANSISTOR, POWER TIP-32 01295 14902-00-0320 1

vi CRT, 3IN, W/P31 PHOS 3AP31A RCDSN 15710-00-0021 1
CTSYSTEMS TITLE ASSEMBLY NO. REV. C PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy

HH1 HRNSS, FAN/A12 11219-70-0037 4J835 11219-70-0037

HH2 HRNSS, A15/A12 11219-70-0045 4J835 11219-70-0045

C1,C2,C3, C4, CAP, DISC, .01UF UK25-103 71580 11510-14-1103

Cs, C6

c7 CAP, ELEC, 16V, 470UF 500D477M018DD2 56289 11510-25-8471

PCBA12B DS PCB, A12B, REV. J 11717-00-0036 4J835 11717-00-0036

L1,L2,13, L4, TOROID CHOKE 10T 11810-05-0002 4,835 11810-05-0002

L5, L6, L7

J6 CONNECTOR, MOLEX 08-66-1061 27264 12112-08-0032

J5 HEADER, 20 PIN 6092027 ANSLY 12112-08-0038

TP1,TP2, TP3, TP4, TP5, TESTPOINTS 38-211 73734 12112-19-0005

TP8, TP7

XA1, XA2, XA3, XA4, PC EDGE CONN, GOLD 530666-6 00779 12112-27-0010

XAS, XAT, XAB

XAB PC EDGE CONN, 72-CKT 1-5306660 00779 12112-27-0011

R7 POT, 1K 3386W-1-102 80294 14610-02-0102

A1 RES, C, 1/4W, 5%, 10K RCAO7G103JS 81349 14700-15-1002

R6, A10 RES, C, 1/4W, 5%, 1.5K RCRO7G152)8 B1349 14700-15-1501

A9 RES, C, 1/4W, 5%, 1.8K RCRO7G182J5 81340 14700-15-1801

R4, RS RES, C, 1/4W, 5%, 18K RCRO7G183JS 81349 14700-15-1802

R2 RES, C, 1/4W, 5%, 470 RCRO7G471JS 81349 14700-15-4700

Re RSE, C, 1W, 5%, 33 RCR20G330JS 81349 14700-35-3309

CR1 DIODE, SCHOTTKY 1N5820 04713 14809-01-5820

a TRANSISTOR PN4275 27014 14902-04-2750

XP1 CABLE ASSY 16011-60-0024 4835 16011-60-0024

XP4 CABLE ASSY 16011-60-0025 4835 16011-60-0025
CTSYSTEMS TITLE ASSEMBLY NO. REV. H PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
P1 CONNECTOR, MOLEX 03-06-1023 27264 12113-03-0008
H1, H2 TERMINAL, FEMALE 02-06-1131 27264 12113-05-0001
wi WIRE, 24GA, BK 16012-12-4000 16012-12-4000
FROM:16012-12-4999
wa WIRE, 24GA, RD 16012-12-4222 16012-12-4222
FROM:16012-12-4999
CT SYSTEMS TITLE ASSEMBLY NO. REV. A PAGE
PARTS LIST HRNSS, FAN/A12 11219-70-0037 8.37
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
H1 CORD LACING, NY, BLK 21 GUDL 11610-07-0001 1
H2 HSG MINI-LATCH, 65038-024 BERG 12113-10-0004 1

13PIN
H3, H4, H5, HB, H7, TERMINAL, MINI 47217 BERG 12113-20-0001 12
H8, H9, H10, H11, H12,
H13, H14
H15 POLARIZING PLUG 65307-001 BERG 12113-23-0001 1
W1, W2, W3, wd CABLE RG 174/U 8216 70803 16011-40-0008 4
(SO00FT/SPLS)
W5 WIRE, 24GA, BLK 16012-12-4000 16012-12-4000 1
FROM:16012-12-4999
wé WIRE, 24GA, BRN 16012-12-4111 16012-12-4111 1
FROM:16012-12-4999
w7 WIRE, 24GA, RED 16012-12-4222 16012-12-4222 1
FROM:16012-12-4889
ws WIRE, 24GA, GRN 16012-12-4555 16012-12-4555 1
FROM: 16012-12-4999
CT SYSTEMS TITLE ASSEMBLY NO. REV. A PAGE
PARTS LIST HRNSS, A15/A12 11219-70-0045 6.38
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
cz CAP, DISC, 1KV, 200PF 10TST20 56289 11510-10-1201
C13,C14,C17,C18 CAP, MON, 50V, .1UF C320C104M5U1CA 57185 11510-11-3104
C1,C3,C4,C5, CAP, MON, 50V, 1UF 3420-050-E105M 96085 11510-11-3105
C21,C22,C23
C9,C12 CAP, DISC, .05UF UK25-503 71590 11510-14-1503
C24,C25 CAP, MON, 50V, .01UF CW15C103K 71590 11510-14-4103
c10 CAP, MONO, 470PF CW15A4T1M 71590 11510-14-5471
CB, C8 CAP, MICA, 500V, .001UF DM15-102J 81349 11510-50-0102
C16,C20 CAP, MICA, 120PF DM15-121J 81349 11510-50-0121
c15 CAP, MICA, 270PF DM15-271J 81348 11510-50-0271
c7,C19 CAP, MICA, 390PF DM15-391J 81349 11510-50-0391
ci CAP, MICA, 820PF DM15-821J 81349 11510-50-0821
PCBA15 DS PCB, REV A, A15, 11717-00-0098 44835 11717-00-0088

30008
L4,15,L6 CHOKE VK20010/38 02114 11810-09-0001
L2,L3 CHOKE, MOLDED, 4.7UH 1025-36 99800 11810-10-0479
L1 COIL, VAR, 2.15-2.9UH, 11811-00-0004 4J835 11811-00-0004
N1
J HEADER, 13-PIN 65524:413 BERG 12112-08-0027
R14 RES, C, 1/4W, 5%, 100 RCRO7G101JS 81349 14700-15-1000
R12, A16, R17, R18 RES, C, 1/4W, 5%, 1K RCRO7G102JS 81349 14700-15-1001
A8 RES, C, 1/4W, 5%, 10K RCR07G103JS 81349 14700-15-1002
R9 RES, C. 1/4W, 5&, 1.2K RACRO7G122J5 81349 14700-15-1201
R11,R15 RES, C, 1/4W, 5%, 150K RCRO7G154.JS 81349 14700-15-1503
R10 RES, C, 1/4W, 5%, 1.8K RCRO7G182JS 81349 14700-15-1801
A6 RES, C, 1/4W, 5%, 18K RCRO7G183JS 81349 14700-15-1802
R1,R13 RES, C, 1/4W, 5%, 2.2K RCR07G222JS 81349 14700-15-2201
R4, AS RES, C. 1/4W, 5%, 2.7K RCRO7G272JS 81349 14700-15-2701
R3 RES, C. 1/4W, 5%, 3.3K RCR07G332J5 81349 14700-15-3301
A7 RES, C, 1/4W, 5%, 390 RCRO7G391JS 81349 14700-15-3900
R2 RES, C, 1/4W, 5%, 9.1K RCRO7G912JS 81349 14700-15-9101
CR1 DIODE, VARACTOR MV2308 04713 14803-02-0012
Q2 03 TRANSISTOR 2N3304 27014 14901-03-9040
a1 TRANSISTOR 2N4121 27014 14901-04-1210
ua PHASE DETECTOR, S5 11C44 07263 18000-11-4400
U4 QUAD, POS, NAND, 55 SN74LS0ON 01295 18000-74-0010
uz, Us DUAL D-FF, S8 SN74LST4AN 01295 18000-74-7411
u1 UP/DWN CNTR, S5 SN74LS169N 01285 18007-41-6910
CT SYSTEMS TITLE ASSEMBLY NO. REV. A PAGE
PARTS LIST 3.6MHZ PLL BD, A15 11110-70-0094 6.39
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
HH1 XFMR ASSY, 30008 11218-00-0402 4835 11219-00-0402
HH2 LINE CORD ASSY, 30008 11218-70-0003 4J836 11218-70-0003
MP1 LINE VOLTAGE SHIELD 11417-01-0040 4J835 11417-01-0040
MP2 REAR PANEL 11417-80-0270 4835 11417-80-0270
C1,C2 CAP, DISC, 3KV, .01UF DD30-103 71580 11510-14-0103
J3 CONN, BNC-F KC19-152 91836 12110-01-1007
H1, H2 GROUND LUG, #86, INT 38111 73734 12112-03-0003
J2 CONN, MIC, 4-PIN 91PC4F 74868 12112-11-0003
H17,H18 TERM, FEMALE 02-09-1118 27264 12113-08-0003
J1 RECEPTACLE, 4-PIN 19-08-1042 27264 12113-26-0002
H4 DECAL, WARNING RPD41 4J835 12410-04-0299
F1 FUSE, SLOBLO, 1 AMP, MDL1 71400 12410-05-0005

250V

HE FUSE CARRIER, 3AG 031.1666 00000 12410-05-0009
H6 FUSEHOLDER, BODY 031.1673 00000 12410-05-0014
F2 FUSE, 1/2 AMP 313.500 75915 12410-05-0004
H18 DECAL, LINE VOL/FUSE 12417-14-0006 4J835 12417-14-0006
H20 DECAL, 10MHZ QUT 12417-14-0007 4J835 12417-14-0007
H? CABLE CLAMP, 1/4 8957 83330 12810-00-0004
H8 SHIELD, FUSE HOLDER 331 83330 12810-12-0012
H11, H12, H13, H14 RIVET, AL, 1/8 PAD44ABS EMHFG 126810-30-0027
H15 STR REL BUSH, .27X.50 1154BK 28520 12810-37-0011
H8, H10 SCW, PPH, 6-32X1/8 19040NP 73734 12810-55-6102
H16 FUSE ENV W/TAG WIRE 13010-10-0002 4JB35 13010-10-0002
82,83 SWITCH, SLIDE, DPDT 4021.0521 MARQ 15105-00-0012
w1 WIRE, 22GA, UL1015BK UL101520BK 81345 16013-12-2000
wa WIRE, 22GA, UL1015WH UL101520WH B1345 16013-12-2999

CT SYSTEMS TITLE ASSEMBLY NO. REV. K PAGE

PARTS LIST RP ASSY, 110/220 VAC 11118-70-0001 6.40
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PARTNUMBER | QTY

P1,P2 CONN .6-PIN, KONEKTON 09-50-3061 27264 12113-06-0002

H1, H2, H3, H4, PIN, TRIFURCATED 08-50-0185 27264 12113-07-0004

HS, H6, H7, H8, Hg, PIN, TRIFURCATED 08-50-0187 27264 12113-07-0005

H10,H11, H12

H13, H14 CABLETIE, 3-1/2 SSTIM-M 06363 12810-00-0001

m, TRANSFORMER S141-103 50638 15610-00-0050
CTSYSTEMS TITLE ASSEMBLY NO. REV.A | PAGE
PARTS LIST XFMR ASSY, 30008 11219-00-0402 8.41
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
H1, H2, TERM, FEMALE 02-09-1118 27264 12113-09-0003
P1, CORD SET, 18/3 VT, 16011-80-0001 4,835 18011-80-0001
6FT MLD, CAP, UL-APPRY
CTSYSTEMS TITLE ASSEMBLY NO. REV.C PAGE
PARTS LIST LINE CORD ASSY, 30008 11218-70-0003 6.42
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
ZA1, DISPLAY BD, A9 1110-00-7009 4,835 11110-00-7009 1
ZA2, FAEQCTLBD, A11 11110-70-7011 4J835 11110-00-7011 1
ZA3, FP BD, A10B 11110-70-0074 4835 11110-70-0074 1
ZA4, METER LIGHT BD, A14, 11110-70-0083 4.J835 11110-70-0093 1
WA1, CABLE ASSY, N, 11217-80-0097 4.)835 11217-80-0097 1
MP1, MP2, BRACKET, MTR MTNG 11417-01-0210 4835 11417-01-0210 2
MP3, FISHPAPER, METER 11417-30-0330 4835 11417-30-0330 1
MP4, BRACKET, PANEL 11417-60-0220 4J835 11417-60-0220 1
MP5, BRACKET, PANEL 11417-60-0230 4835 11417-60-0230 1
MPG, PANEL, F, LEXAN 11417-80-0511 4,835 11417-80-0511 1
J1,J2, J4, J5, CONN. BNC-F, 50, PANEL a-221 74868 12110-01-1022 4

UG-1094/U
H1, H2, H3, SOLDER LUG 1497 83330 12112-03-0026 3
J3, PHONE JACK 424 82389 12112-12-0007 1
H4 KNOB, DUAL CONC, BOT, SSN-50L/70C (F) (L) - 21604 12410-01-0053 1

2LTGY/BKLN

H5 KNOB, LT, GY, BK, LN, SSN-95TSL-2-2INBK LN 21604 12410-01-0054 1

2IN CLR SKIRT

SET SCREW AT BOT LIMIT
H6, HB, H8, H10, H11, KNOB SSN-50L (F) (L)-1 21604 12410-01-0055 10
H12, H13, H14, H15, H16
H7 KNOB, DUAL CONC, TOP SSN-50L (L)-1-SHORT 21604 12410-01-0056 1
M1, METER W/SCALE 2WMDMADO1 32171 12410-06-0025 1
H17, H18, H19, H20, CABLETIE SSTIM-M 06383 12810-00-0001 -]
H21, H22,
H126, H127, 4-40X13/16 HEX SPA P329-M12-FO5A-440 04729 12810-02-4113 2
H23, H24, H25, 6-32X1/4X3/4 HEX SPA HHS-8252 83336 12810-05-0024 ]
H26, H27, H28
H28, H30, H31, H32, BRKT, AT, ANGLE 612 21833 12810-09-0019 4
H33, H34, H35, H38, NUT HEX, 4-40 8002A-NP 73734 12810-14-4100 4
Ha7, H38, NUT, 4-40X1/4, NP B003-NP 73734 12810-14-4104 2
H39, H40, Ha1, H42, NUT, KEPS, 6-32 9225 73734 12810-16-0027 4
H43, Ha4, H45, H4E6, H47, SCW, PPH, 6-32X3/8 5/S 23044 73734 12610-23-0058 15
H48, H49, H50, H51, H52,
H53, H54, H55, H56, H57,
H122, H123, H124, H125, SCW, PPH, 4-40X1/4 23022 73734 12810-23-0064 4
H58, H59, HE0, HB1, LK WSHR #4, EXT 1320 73734 12810-25-4000 4
H62, HE3, WASHER, FLAT, #4, NYL LWNY-003NA WHBRY 12810-28-0025 2
H64, HE5, HE66, HET, HBS, WASH, FLAT, NYL, .15ID LWNY-008NA WHBRY 12810-28-0037 15
HE9, H70, HT1, H72, H73,
H74, H75, H76, HT7, H78,
R10, POT, 10K, LIN 73A1GO032R103M 01121 14610-15-0103 1
R2, POT, LIN, 50K T3A1GO32R503M o121 14610-15-0503 1
R6, POT, 10K, AUD T3A1GO32A103R o121 14610-15-2103 1
R7, POT, 100K, AUD 73A1GO3ZA104A o121 14610-15-2104 1
R11, POT, 5K, LIN JA1GD405502UA 01121 14610-15-3502 1
RS, POT, 1M, LIN 21M724 01121 14610-31-5106 1

CT SYSTEMS TITLE ASSEMBLY NO. REV.C PAGE
PARTS LIST FP ASSY, 30008 11118-70-0003 6.43




REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
R3, POT SWITCH, 10K 22M493 01121 14610-31-6103
R4, POT SWITCH, 50K 22M094 01121 14610-31-6503
A1, POT SWITCH, 10K 11M141 01121 14610-31-7103
Ra/R9 POT, DUAL 10K/1K 20M332 01121 14610-40-7103
83, POWER SWITCH 1XF17.5NE152UEEFA201 SHDW 15102-00-0008
BKOR
Heo, HB1, HB2, HB3, HB4, BUTTON, WHITE P2936 82389 15110-04-0015 38
Has, Hes, Ha7, Has, HeO,
Ha1, H82, H83, HB4, HB5,
H98, H97, H98, H99, H100,
H101, H102, H103, H104, H105,
H106, H107, H108, H109, H110,
H111,H112, H113, H114, H115,
H1186, H117, HBg
H118, H118, BUTTON, GREY P2942 82389 15110-04-0016
HH2, CABLE ASSY 16011-80-0026 4J835 16011-60-0026
HH3, CABLE ASSY 16011-60-0027 4.J835 16011-60-0027
CTSYSTEMS TITLE ASSEMBLY NO. REV.C PAGE
PARTS LIST FP ASSY, 3000B 11118-70-0003 6.44
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
C1 CAP, MICA, 500V, 47TPF CMOSED470J03 81349 11610-50-0470
PCBAS DS PCB, REV D, 11717-00-0033 4JB35 11717-00-0033

3000B-A8,

J1, IC SOCKET, 40-PIN 530018-2 00779 12112-00-0021
LS1 LAMP, ELEC-LUMIN 0431-1232 32880 12410-03-0007
Ds1 DISPLAY,L.C., 5-DIGIT LS024C-E HIT 12410-03-0008
R1, R2 RES, C, 1/4W, 5%, 180 RCRO7G181JS 81349 14700-15-1800
R3 RES, C, 1/4W, 5%, 3.9K RCRO7G382J8 81348 14700-15-3901
CR1,CR2 LED, YL, T-1-3/4 HLMP-3400 28480 14810-02-0011
o TRANSISTOR PN4275 27014 14602-04-2750
HH1, CABLE ASSEMBLY 16011-60-0023 4J835 16011-60-0023
u1, LCD DRIVER, 58 ICM7211IPL 32293 18000-72-1110

CT SYSTEMS TITLE ASSEMBLY NO. REV.D PAGE

PARTS LIST DISPLAY BD, A9 11110-00-7009 6.45
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
Cs, C9 CAP, DISC, 1KV, .001UF 5GAD10 56289 11510-10-1102 2
C36, CAP, DISC, 1KV, .002UF 5GAD20 56289 11510-10-1202 1
C1,C2,C3,C4,C5, CAP, DISC, .01UF UK25-103 71580 11510-14-1103 19
C18,C17, C18, C20, C21,

Caz,C27, Cas, C29, C30,

C3ag, C40, C41,C15

C2a, C24, C25, C28, CAP, DISC, .05UF UK25-503 71580 11510-14-1503 7

C31,Caz, Cas,

C42, CAP, TANT, 25V, 10UF T322C106M025AS 57185 11510-21-7100 1

ca7 CAP, TANT, 35V, 1UF 196D105X9035HA1 56289 11510-25-3109 1

c7 CAP, MICA, 500V, 39PF CMOSED380J03 B1349 11510-50-0380 1

Cs, C10,C11,C12, CAP, MICA, 500V, 470PF DM15-471J 81348 11510-50-0471 T

€13, C14, C18,

C38, CAP, MICA, 500V, 560PF DM15-561J B1349 11510-50-0561 1

€33, C34, CAP, FILM, .039UF 160/.039/K/400/D 55112 11510-61-1393 2

PCBAT1 DS PCB, REV E, A-11, 30008 11717-00-0035 4J835 11717-00-0035 1

L1, L2, CHOKE VK20010/3B 02114 11810-09-0001 2

J1,.02, IC, SKT, 8 PIN DILB-8P-108 09922 12112-00-0007 2

J3, J4, J5, J6, J7, IC, SKT, 14PIN Ca31402 01295 12112-00-0011 23

J8,J9, J10, J11, 12,

J13, J14,J15, J16, 17,

J18, J18, J20, J21, J22,

J23, J24, Ja2s,

J26, J27, J28, J29, IC SKT, 16 PIN DILB-16P-108 09922 12112-00-0012 B8

J30,J31, J3z, 433,

J34, 435 ICSKT, 24 PIN C932402 01295 12112-00-0013 2

J36, J37, J38 IC SKT, 20PIN Ca42002 01285 12112-00-0020 3

J3sg, IC SKT, 28-PIN Ca42802 01295 12112-00-0023 1

TP1,TP2,TP3, TP4, TP5, TESTPOINTS 39-211 73734 12112-19-0005 15

TP8, TP7, TP8, TP, TP10,

TP11, TP12, TP13, TP14, TP15,

H120, H121 CABLETIE PLT3I 06383 12810-00-0017 2

RS2, R93, R84, RY5, RYE, RES, C, 1/4W, 5%, 100 RCRO7G101JS B1349 14700-15-1000 5

312, R13, R14, A15, R16, RES, C, 1/4W, 5%, 10K RCRO7G103JS 81349 14700-15-1002 58

R17, R18, R19, R20, R21,

R22, R23, R24, R25, R26,

R27, R28, R29, R30, A31,

R32, R33, R34, R35, A386,

Ra7, A38, R38, R40, R41,

R42, R43, R46, R47, R48,

R53, A54, RS5, AS6, A57,

R58, A59, RE0, RB1, AB2,

RE3, R4, RES, REE, AGT,

R68, R69, R70, A71, AT2,

R79, RB2, R91,

R84, R98, RES, C, 1/4W, 5%, 100K RCRO7G104JS 81349 14700-15-1003 2

R100, RES, C, 1/4W, 5%, 12K RCRO7G123JS B1349 14700-15-1202 1

R83, RES, C, 1/4W, 5%, 120K RCRO7G124J8 81349 14700-15-1203 1

RBs5, RES, C, 1/4W, 5%, 150K RCRO7G154S 81348 14700-15-1503 1

R8s, RES, C, 1/4W, 5%, 1.8K RCRO7G182JS 81349 14700-15-1801 1

R73, R74, R75, R76 RES, C, 1/4W, 5%, 220 RCROTG221JS B1349 14700-15-2200 4

R2, R86, A99, RES, C, 1/4W, 5%, 2.2M RCRO7G225S 81349 14700-15-2204 a
CT SYSTEMS TITLE ASSEMBLY NO. REV.J PAGE
PARTS LIST FREQ. CTL BD, A11 11110-00-7011 8.48




REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
RB1 RES, C, 1/4W, 5%, 33K RCRO7G333JS 81349 14700-15-3302 1
R78, R8O, RES, C, 1/4W, 5%, 3.9K RCRO7G392JS 81349 14700-15-3901 2
R3, R4, RS, RE, A7, RES, C, 1/4W, 5%, 36K RCRO7G393JS 81349 14700-15-3902 12
A8, R10, R11, R44, R45, RB7, R9O,

A1, RES, C, 1/4W, 5%, 470 RCRO7G471JS 81349 14700-15-4700 1

R49, RS0, R51, RS2, RES, C, 1/4W, 5%, 680 RCRO7GEB1JS 81349 14700-15-6800 4

R, R87 RES, C, 1/4W, 5%, B.2K RCRO7GB22JS 81349 14700-15-8201 2

RE9, RES, C, 1/4W, 5%, 82K RCRO07GB23JS 81349 14700-15-8202 1

CR45, CR48, CR47, CR48, DIODE, SIGNAL 1N914 80131 14807-01-0914 4

CR1, CR2, CR3, CR4, CRS, DIODE, SIGNAL HSCH1001 28480 14807-01-6263 44

CR8, CR7, CR8, CR8, CR10,

CR11,CR12, CR13, CR14, CR15,

CR16, CR17, CR18, CR18, CR20,

CR21, CR22, CR23, CR24, CR25,

CR26, CR27, CR28, CR29, CR30,

CR31, CRa2, CRa3, CR34, CA3S,

CR38, CRa7, CR38, CRA3g, CR40,

CR41, CR42, CR43, CR44,

81 SWITCH N28-§111 07126 15101-00-0009 1

s2 SWITCH N2B-S115 07126 15101-00-0010 1

U2, DUAL OP AMP TLOB2CP 01295 17000-00-8200 1

ul, TIMER MC1455P1 04713 17000-14-5500 1

Uz4, U25, QUAD EXCL. OR GATE MC140708 04713 18000-40-3010 2
STATIC SENSITIVE

u30, PHASE LKD. LOOP CD404BAE 02735 18000-40-4610 1
STATIC SENSITIVE

ua3, UP/DN CTR, 4 DIGIT ICM7217AIPL 32203 18000-72-1710 1
STATIC SENSITIVE

u23, U28, U3s, QUAD 2-IN NAND MM74COON 27014 18000-74-0011 a
STAT. SENS,

U4, Us, U9, QUAD 2-INP POS NOR DM74C02N 27014 18000-74-0211 3
STATIC SENSITIVE

U10, U11, U12, HEX INVERTER SNT4LSO5N 01285 18000-74-0510 3
STATIC SENSITIVE

us, Us, U7, QUAD 2-INP PCS AND MM74C08BN 27014 18000-74-0811 3
STATIC SENSITIVE

uzs, u27 TRIPLE 3-INP NAND MM74C10N 27014 18000-74-1011 2
STATIC SENSITIVE

U2, U3, U1s, U32 DUAL FLIP-FLOP MM74CT4N 27014 18000-74-7410 4
STATIC SENSITIVE

U18, U22, Ua4, DUAL J-K FLIP-FLOP MM74C78N 27014 18000-74-7611 3
STATIC SENSITIVE

Uz0, U21, Ua1, DECADE COUNTER MM74C00N 27014 18000-74-9010 3
STATIC SENSITIVE

u17, DEMULTIPLEXER DM74LS156N 27014 18007-41-5610 1
STATIC SENSITIVE

U14, U1s, HEX D-FLIP FLOP SNT74LS174N 01295 18007-41-7410 2
STATIC SENSITIVE

uas, Ua7, U3s, OCTAL, D, FF, 8§, 74L8377J 01285 18007-43-7710 3

u1g, PROM-30008 18410-00-0020 4J835 18410-00-0020 1
REF: 18000-42-8700

ui18, PROM-30008 18410-70-0002 44835 18410-70-0002 1
REF: 18000-27-3200

uag, PROM-30008 18410-70-0003 4J835 18410-70-0003 1
REF: 18000-27-3200

CTSYSTEMS TITLE ASSEMBLY NO. REV. J PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER QaTty
HH1 HARNESS, 30008-A108 11219-70-0025 44835 11218-70-0025 1
ca7 CAP, MON, 50V, 1UF 3420-050-E105M 96085 11510-11-3105 1
C2,C8,C11,C12,C13,C14, CAP, DISC, .05UF UK25-503 71580 11510-14-1503 11
C15,C18,C18,C29,C30
case CAP, TANT, 35V, 1UF 196D105X8035HA1 56289 11510-25-3109 1
Gca1 CAP, TANT, 35V, 47TUF 196D474X9035HA1 56289 11510-25-3478 1
c10 CAP, TANT, 35V, 4.7UF 196D475X9035JA1 56289 11510-25-3479 1
c7 CAP, MICA, 500V, 6BOPF DM19-681J 81349 11510-50-0681 1
ca CAP, FILM, .0012UF 225P12291WD3 56289 11510-61-7122 1
c24 CAP, FILM, .0022UF 225P22291WD3 56289 11510-61-7222 1
C4,C22 CAP, FILM, 022UF 225P22391WD3 56289 11510-81-7223 2
cs CAP, FILM, .0033UF 225P33291WD3 56289 11510-61-7332 1
c25 CAP, FILM, .0047UF 225P47291WD3 56289 11510-61-7472 1
ca3 CAP,FILM, 047UF 225P47391WD3 56289 11510-61-7473 1
C3,C5,C20 CAP, FILM, 22UF 225P22431XD3 56289 11510-62-1224 3
c17 CAP, FILM, 33UF 225P33491XD3 56280 11510-62-1334 1
c1 CAP, FILM, .82UF 160/.82.10/100/H 55112 11510-62-2824 1
PCBA10B DS PCE, REV. D 3000B-A108 11717-00-0074 4835 11717-00-0074 1
L1,L2 CHOKE VK20010/3B 02114 11810-08-0001 2
J1,J2,J3, 44, J5, J6, J7, 8, 9 IC SOCKET, 8PIN DiLB-8P-108 09922 12112-00-0007 9
J10 IC SOCKET, 16 PIN DILB-16P-108 09922 12112-00-0012 1
P1 HEADER, 56 PIN MALE 609-5617 ANSLY 12112-08-0037 1
H1,H2, H3, H4, H5,HE, H7, SPCR,NYL, .14ID,11/16 135P069 28480 12810-05-0028 10
HB, Hg, H10
R41 RA44 POT, 500, 25T, VERT MTG 3299X-1-501 80284 14610-01-7501 2
RS54, ASS5 POT, 5K 33BEW-1-502 80294 14610-02-0502 2
Rds RES, C, 1/4W, 5%, 100 RCR07G101JS 81349 14700-15-1000 1
RS5, R23, R58 RES, C, 1/4W, 5%, 1K RCRO7G102JS 81349 14700-15-1001 3
R7,R9,A17, R48, R50, A51, R52, RES, C, 1/4W, 5%, 10K RCROTG103JS 81349 14700-15-1002 1"
R53, AS7, RB0, R61
R25 RES, C, 1/4W, 5%, 1M RCRO7G105J5 81349 14700-15-1004 1
R46 RES, C, 1/4W, 5%, 1.5K RCRO7G152J8 81349 14700-15-1501 1
R13, R16, R20, R22, R32, RES, C, 1/4W, 5%, 180 RCRO7G181JS 81349 14700-15-1800 T
R3g, R4z
R43, R49 RES, C, 1/4W, 5%, 2.4K RCRO7G242JS 81349 14700-15-2401 2
R3, R31, R47 RES, C, 1/4W, 5%, 3.3K RCRO7G332J5 81348 14700-15-3301 3
RS9 RES, C, 1/4W, 5%, 39K RCR07G393JS 81349 14700-15-3802 1
RE RES, C, 1/4W, 5%, 4.TK RCRO7G472JS 81348 14700-15-4701 1
R21, R63 RES, C, 1/4W, 5%, 560 RCRO7GS561J5 81348 14700-15-5600 2
R4, RES RES, C, 1/4W, 5%, 5.6K RCR07G562JS 81349 14700-15-5601 2
RE2 RES, C, 1/4W, 5%, 560K RCAO7GS64JS 81349 14700-15-5603 1
R40 RES, C, 1/4W, 5%, 6.2K RACRO7GE22J5 81349 14700-15-6201 1
RE6 RES, C, 1/4W, 5%, 62K RCRO7G623JS 81348 14700-15-6202 1
R2 RES, C, 1/4W, 5%, 6.8K RCRO7GB82JS 81349 14700-15-6801 1

CTSYSTEMS TITLE ASSEMBLY NO. REV.E PAGE
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGRFCSM PART NUMBER aTy
R30 RES, C, 1/4W, 5%, 820 RCRO7G821JS 81349 14700-15-B200
A8, R29, RSE, RB4 RES, C, 1/4W, 5%, 8.2K RCRO7G822JS 81348 14700-15-8201
R24 RES, MF, 1/8W, 1%, 100 ANSSD1000FM 81349 14701-03-1000
Aze RES, MF, 1/8W, 1%, 10K RN55D1002FM 81349 14701-03-1002
A19 RES, MF, 1/BW, 1%, 200 RAN55D2000FM 81349 14701-03-2000
R36, R39 RES, MF, 1/8W, 1%, 2.32K AN55D2321FM 81349 14701-03-2321
A1 RES, MF, 1/BW, 1%, 30.1K RNS5503012FM 81349 14701-03-3012
R35,A38 RES, MF, 1/BW, 1%, 309 RN55D3090FM 81348 14701-03-3090
R14,R15 RES, MF, 1/8W, 1%, 48.9K RAN55D4992FM 81349 14701-03-4992
R34, R3T RES, MF, 1/8W, 1%, 56.2K RNSSD5622FM 81349 14701-03-5622
R18 RES, MF, 1/8W, 1%, 698 AN5S5DE9BOFM 81349 14701-03-6980
R10,A11 RES, MF, 1/8W, 1%, 8.25K AN55D8251FM 81349 14701-03-8251
R27 RES, MF, 1/8W, 1%, 90.9K RNS5D9092FM 81349 14701-03-9092
R12 RES, MF, 1/8W, 1%, 8.76K RNS5D9761FM 81349 14701-03-9761
CR4,CR11,CR15 DIODE, SIGNAL 1Ng14 80131 14807-01-0914
CRS, CR14,CR16, CR17,CR18, DIODE, SIGNAL HSCH1001 28480 14807-01-6263
CA19,CR20, CR21
CR1,CR2,CR6,CR7,CAY,CR10. | LED, YL, T-1-3/4 HLMP-3400 28480 14810-02-0011
CR12,CR13
CR3,CR8 LED, RED, T-1-3/4 HLMP-3300 28480 14810-02-0012
Qs TRANSISTOR PN4121-18 27014 14801-04-1210
Q1,02 TRANSISTOR PN4356-5 27014 14901-04-3560
Q3,04 TRANSISTOR PN4275 27014 14902-04-2750
$10,513,514,515 SWITCH, 1STA 15102-00-0009 4J835 15102-00-0008
s1 SWITCH, 38TA 15110-00-0028 44835 15110-00-0028
$6,58,512 SWITCH, 45TA 15110-00-0029 4J835 15110-00-0029
S2,53,54,55,57,58 SWITCH, 35TA 15110-00-0030 4J835 15110-00-0030
st1 SWITCH, 25TA 15110-00-0031 44835 15110-00-0031
516 SWITCH, 15TA, MOM. 15110-00-0032 4.J835 15110-00-0032
uz,us OP AMP LF351N 27014 17000-00-8100
U1, Us,u1o DUAL OP AMP TLOB2CP 01295 17000-00-8200
us QUAD SPST SWITCHSS DG308ACJ 17856 17000-03-0800
U4,U7, U8B SPDT ANALOG SWITCHSS TLEO7CP 01295 17000-06-0700
us TIMER MC1455P1 04713 17000-14-5500

CTSYSTEMS TITLE ASSEMBLY NO. REV.E PAGE
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PART DESCRIPTION

REFERENCE DESIGNATORS ORIG MFGR PART NO MFGR/FCSM PART NUMBER Qry
w1 WIRE, PVC, 24GA, WH MIL-W-16878D-B-24-WK 81349 16012-12-4999
CTSYSTEMS TITLE ASSEMBLY NO. REV. A PAGE
PARTSLIST HARNESS, 3000B-A10B 11219-70-0025 6.50
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REVISIONS
ZONE LTR DESCRIPTION DATE APPROVED
WIi0 w2
W3
Wi
i w2l
r WIS WIRE #* COLOR
| 4 | BLUE
W7 w20 i w5
wie 2 YELLOW
| 3 GRAY
: 4 WHITE
| 5 ORANGE
| 6 BLACK
i 7 VIOLET
| 8 GRAY
9 VIOLET
10 GREEN
I BLACK
12 RED
13 WHITE
14 GREEN
15 ORANGE
— 16 BROWN
1 17 BROWN
L 18 YELLOW
9 BLUE
20 BLUE
wa WI7 wis 21 RED
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REFERENCE DESIGNATORS PARTDESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
PCBA14 DS PCBREV. A3000B-A14 11717-00-0097 4J835 11717-00-0097
Ls1 LAMP, 8V, PIGTAIL PTL-20D/6 CORD 12410-02-0020
CTSYSTEMS TITLE ASSEMBLY NO. REV. A PAGE
PARTSLIST METER LIGHT BD, A14 11110-70-0093 8.51
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REFERENCE DESIGNATORS PARTDESCRIPTION ORIG MFGR PART NO MFGR/FCSM PARTNUMBER aty
MP1 BRASS TUBE 11417-01-0230 4835 11417-01-0230 1
FROM: 13210-00-0085
P16 CONN, N, 25451331 24931 12110-04-1010 1
J1 CONN, JACK, SMB 2005-1541-010 19505 12110-08-1006 1
W1 CABLE, CONF COAX 16011-40-D064 4J835 16011-40-0064 1
1000FT/SPLS
CTSYSTEMS TITLE ASSEMBLY NO. REV. A PAGE
PARTSLIST CABLE ASSY, N, 12-1/2IN 11217-80-0097 8.52
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
ZA1 INVERTERBD, 110B 11110-70-0011 4835 11110-70-0011
HH1 XFMRASSY, INVERTER 11218-70-0019 4835 11219-70-0019
MP1 COVER, INV, 1108 11417-80-0390 4J835 11417-80-0380
H1 BARRIER STRIP 4696-2 75382 12112-17-0008
H2 OUTLET, 3CKT 227 75382 12112-32-0009
F1 FUSE, 10AMP 312010 75815 12410-05-0020
H3 FUSEHOLDER 342022A 75915 12410-05-1014
H8, H9 CORDWRAP PP40055 21604 12810-08-0008
H10,H11 INSULATOR, TIP32 60-12-5791-1674 18565 12810-11-0007
H12,H13 INSULATOR, TIP38 60-12-5792-1674 18565 12810-11-0008
H14,H17,H15,H16 SCWINSUL, 4-083 48 06915 12810-11-0030
Hi8 SHIELD, FUSE HOLDER 33 83330 12810-12-0012
H21,H22,H23, H24 NUT, 4-40X1/4, NP B8003-NP 73734 12810-14-4104
H27,H28, H29, H30 SCW, PFH, 4-40X5/16 S/5 22223 73734 12810-23-0052
H31, H32, H33, H34 SCW, PPH, 4-40X3/8 23024 73734 12810-23-D053
H35, H36 SCW, PPH, 6-32X3/4 23048 73734 12810-23-0081
H37, H38, H39, H40 SCW, PFH, 6-32X1/4 1824NP 73734 12810-52-6104
B2FLU/CUT, PSVS/S
CTSYSTEMS TITLE ASSEMBLY NO. REV. F PAGE
"PARTS LIST INVERTER ASSY, 1108 11118-70-0004 6.53
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGRPART NO MFGR/FCSM PARTNUMBER arty
c7,c8 CAP, DISC, 3KV, .01UF DD30-103 71590 11510-14-0103 2
C3,C5,C6 CAP,.DISC, .01UF UK25-103 71590 11510-14-1103 3
C4 CAP, ELEC, 25V, 100UF TE1211 56289 11510-20-4101 1
c2 CAP, ELEC, 50V, 47UF 173D474X8050V 56289 11510-21-0470 1
cs,c10 CAP, TANT, 20V, 10UF 1960106 X8020JA1 562680 11510-25-2100 2
c1 CAP, FILM, 1UF 225P10491WD3 56289 11510-61-7104 1
PCBA110B PCB, INVERTER, REV. F, 1108, 11717-00-0011 4J835 11717-00-0011 1

30008

L1,12,L3,L4,L5 CHOKE VK20010/38 02114 11810-09-0001 5
P1 HDR, STRT, 12-CKT 09-67-1123 27264 12112-07-0047 1
H4, HE, HB, H7 SPACER, HEX, #4 7200NP 91833 12810-05-0060 4
H19, H20, H25, H26 NUT, 4-40X1/4 8003-NP 73734 12810-14-4104 4
K1 RELAY R-50-E2-Y1-12 77342 14510-00-0013 1
R11,R17 POT, 10K 3386W-1-103 80204 14610-02-0103 2
R6, R7, R22, R23 RES, C, 1/4W, 5%, 1K RCRO7G1024S 81349 14700-15-1001 4
R1,A14,A20 RES, C, 1/4W, 5%, 10K RCROTG103JS 81349 14700-15-1002 3
R19 RES, C, 1/4W, 5%, 15K RCRO7G153JS 81349 14700-15-1502 1
A18 RES, C, 1/4W, 5%, 180 RCRO7G181JS 81349 14700-15-1800 1
A13 RES, C, 1/4W, 5%, 18K RCRO7G183JS 81349 14700-15-1802 1
Ri2 RES, C, 1/4W, 5%, 220 RCRO7G221JS 81349 14700-15-2200 1
R10,R16 RES, C, 1/4W, 5%, 22K RCRO7G223JS 81349 14700-15-2202 2
R21 RES, C, 1/4W, 5%, 390 RCRO7G391JS 81349 14700-15-3800 1
R3,RA5 RES, C, 1/4W, 5%, 4.7K RCRO7G472JS 81349 14700-15-4701 2
R2 RES, C, 1/14W, 5%, 47K RCR07G473JS 81349 14700-15-4702 1
R15 RES, C. 1/4W, 5%, 47 RCRO7TG470JS 81349 14700-15-4709 1
A8, A9 RES, C, 1/2W, 5%, 1 RCR20G100JS 81348 14700-25-1008 2
CR1,CA2, CA3, CR4, CAS, CAG DIODE, RECT, 400V 1N4004 80131 14806-01-4004 10
CA7,CA9,CR10,CA11

CRe LED, RED, T-1-3/4 HLMP-3300 28480 14810-02-0012 1
Q7 TRANSISTOR PN3568-18 27014 14901-04-9450 1
Q1,04 TRANSISTOR TIP-32 01295 14902-00-0320 2
Q5,06 TRANSISTOR TIP-35C 04713 14902-00-0350 2
Q2,a3 TRANSISTOR PN4275 27014 14902-04-2750 2
u4 VOLT REG, -5V LM341P-5.0 27014 17000-03-4101 1
Us, Us OP AMP, BIMOS, 58 CA3140E 02735 17000-31-4001 2
u3 IC, DIGITAL, TTL SN74L533N 01295 18000-74-3310 1
uz2 DUALJ-KFF, 88 DM74LS76AN 27014 18000-74-7610 1
u DUAL MONOST MVTBER DM74123N 27014 18007-41-2300 1

CTSYSTEMS TITLE ASSEMBLY NO. REV. F PAGE
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REFERENCE DESIGNATORS PARTDESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
P1 CONMNECTOR, MOLEX 08-50-7121 27284 12113-06-0025
H1,H2 H3 PIN, TRIFURCATED 08-50-0185 27264 12113-07-0004
H4, HS, HB, H7, H8, Hg, H10, H11 PIN, TRIFURCATED 08-50-0187 27264 12113-07-0005
Hi2, H13 CABLETIE, 3-1/2 SSTIM-M 06383 12810-00-0001
H14, H17, H15,H16 SPACER, HEX, 6-32X5/8 108325 73734 12810-02-6110
H18, H19, H20, H21 SCREW, RH, 6-32X1-1/2 168072 73734 12810-23-0068
H22,H23, H24, H25 LOCKWASHER #86, INT 1304ZP 73734 12810-24-6000
T TRANSFORMER $141-106 50638 15610-00-0051
w1 WIRE, 24GA, GN 16012-12-4555 16012-12-4555
FROM: 16012-12-4999
we WIRE, 18GA, BK 16012-31-8000 16012-31-8000
FROM: 16012-31-8999
W3 WIRE, 18GA, RD 16012-31-8222 16012-31-8222
FROM:16012-31-8999
W4, Ws WIRE, 18GA, WHT P3107-WHT 31924 16012-31-8999
CTSYSTEMS TITLE ASSEMBLY NO. REV. A PAGE
PARTSLIST XFMR ASSY, INVERTER 11219-70-0019 8.55
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PARTNO MFGR/FCSM PART NUMBER [*1a4
P3 SOCKET, CRT 970710 72825 12112-00-0026 1
P1 CONN, MOLEX 08-50-7071 27264 12113-06-0023 1
P2 CONN, MOLEX 09-50-7121 27264 12113-06-0025 1
H1,H2, H3, H4, H5, H6, H7, HB PIN, TRIFURCATED 08-50-0187 27264 12113-07-0005 19
HS, H10, H11,H12, H13, H14,H15
H16,H17,H18,H18
H20, H21, H22, H23, H24, H25 CABLETIE, 3-1/2 SSTIM-M 06383 12810-00-0001 7
H26
CTSYSTEMS TITLE ASSEMBLY NO. REV.C PAGE
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REFERENCE DESIGNATORS PARTDESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER ary
H1 CORD, LACING, NY, BLK 21 GUDL 11610-07-0001
w6 CABLE, RG174/U, 8216 70903 16011-40-0008
5000FT/SPLS
wa WIRE, 24GA, BK 16012-12-4000 16012-12-4000
FROM: 16012-12-4899
w2 WIRE, 24GA, YL 16012-12-4444 16012-12-4444
FROM: 16012-12-499%
wa WIRE, 24GA, GN 16012-12-4555 16012-12-4555
FROM; 16012-12-4999
w5 WIRE, 24GA, VI 16012-12-4777 16012-12-4777
FROM;16012-12-4999
w1 WIRE, PVC, 24GA, WH MILW16878DB24WH 81349 16012-12-4099
CTSYSTEMS TITLE ASSEMBLY NO. REV. P PAGE
PARTS LIST HRNSS, 3000B-D, MIC 11219-70-0001 8.57
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGRIFCSM PART NUMBER aTy
H1,H2, H3, Hd TERM, FEMALE 02-09-1118 27264 12113-09-0003
H5, HB, H7, H8, H8, H10, H11,H12 | TERM,MALE 02-09-2118 27264 12113-09-0004
P1 PLUG 19-08-2042 27264 12113-26-0001
Ji RECEPTACLE, 4PIN 19-09-1042 27264 12113-26-0002
W1 WIRE, 18,BK 16012-31-8000 16012-31-8000
FROM: 16012-31-8999
w2 WIRE, 18, BN 16012-31-8111 16012-31-8111
FROM: 16012-31-8099
w3 WIRE, 18, BL 16012-31-8666 16012-31-8666
FROM: 16012-31-8999
Wa WIRE, 18 GA, WHT P3107-WHT 31924 16012-31-8999
CTSYSTEMS TITLE ASSEMBLY NO. REV.C PAGE
PARTS LIST HRNSS, 30008,F/P SWI 11219-70-0002 6.58
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PART NUMBER aTy
WAT, WAZ, WA3 CABLE ASSY, 7 1/2IN 11217-80-0098 4)835 11217-80-0098 3
HH1 FAN ASSY 11219-70-0049 4835 11219-70-0049 1
MP1, MP2 PLATE, HANDLE 11417-30-0320 4,835 11417-30-0320 2
MP12 GROMMET, FAN, 115/8 11417-30-0350 4)835 11417-30-0350 1

FROM: 13210-06-0048
MP3, MP4 HANDLE, CARRYING 11417-60-0560 4J835 11417-60-0560 2
MP5, MP&, MPT7, MPB FISHPAPER, PCB 11417-60-0580 41835 11417-80-0580 4
MPS COVER, TOP 11417-80-0370 4.J835 11417-80-0370 1
MP10 COVER, BOTTOM 11417-80-0380 41835 11417-80-0380 1
MP11 COVER, PLASTIC 11417-80-0520 4835 11417-80-0520 1
H2 CABLETIE, 3-1/2 S5TIM-M 06383 12810-00-0001 1
H3, H4, H5, He RUBBER FEET 2098W017 MRRUB 12810-08-0023 4
H7,H8, H9, H10 KEPSNUT, 10-32 9227 73734 12810-15-0008 4
H14,H15 H16,H17 SCW, PFH, 4-40X1/4 22222 73734 12810-23-0054 4
H45, H46, H4T SCW, P,B2F UCUT HD 12810-23-0083 41835 12810-23-0083 3
4-40X1/4 5/5
H48, H49, H50, H51, H52, H53, SEMS, 4-40X1/4, PPH, INT 12810-23-0085 4J835 12810-23-0085 10
H&4, H55, H56, H57
H18,H19 SCW, PPH, 1/4-20X3/8 19104NP 73734 12810-23-0109 2
H11, H28, H29, H30 SCW, PFH, 10-32X3/4 12810-23-0137 44835 12810-23-0137 4
TYPE"23"
H20, H21, H22, H23, SCW, PFH, 6-32X1/4 18242NP 73734 12810-52-6104 8
H24, H25, H26, H27
H31, H32, H33, H34 SCW, PFH, 6-32X1/2 18246NP 73734 12810-52-6108 4
Has, H36, H37, H38 SCW, PPH, 10-32X3/4 19088NP 73734 12810-65-0112 4
H3g, H40, H41, H42 SCW, PPH, 6-32X3/8, BK 19044BKOXIDE 7ar34 12B10-65-6106 4
H58 SCW, PFH, 4-40X5/8, S/5 22227 73734 12810-70-4210 1
H43 FANFILTER TA450P/N31109 TORIN 13010-13-D007 1
Ha4 ANTENNA, N/WIRE TH1SA CNTRN 13010-16-0015 1
CTSYSTEMS TITLE ASSEMBLY NO. REV. E PAGE
PARTS LIST CABINET, 3000B 11111-70-0003 6.59
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG MFGR PART NO MFGR/FCSM PARTNUMBER ary
J1,42 CONN, JACK, SMB 2005-1541-010 195056 12110-08-1008
Wi CABLE, CONF COAX 16011-40-0064 4J835 16011-40-0064
(1000F T/SPLS}
CTSYSTEMS TITLE ASSEMBLY NO. REV. A PAGE
PARTSLIST CABLEASSY,71/2IN 11217-80-0098 6.60
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REFERENCE DESIGNATORS PART DESCRIPTION ORIGMFGRPART NO MFGR/FCSM PART NUMBER aTy
H1,H2 PLUG 03-06-2011 27264 12113-05-0003 2
P1 CONNECTOR MOLEX 03-06-2023 27264 12113-04-0009
H3 CABLETIE, 3-1/2 SSTIM-M 0e383 12810-00-0001
BL1 FAN,12VDC D36-B10A-04W3-000 B4411 13010-13-0016
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Section 7
SCHEMATICS

The schematics appear in the following order:

Cable Diagram

Front Panel Wiring

Rear Panel Wiring

CRT Interconnect Wiring
A1-1B Mixer Bd

A2 Low Frequency PLL
A3-1 High Freq Synth Bd
A4 IF Amplifier Bd

A5 Audio Bd

A6 Low Voltage PS Bd

A7B Deflection Bd

A8 High Voltage PS Bd

A8 Display Bd

A10B Front Panel Bd

A11 Freq Control Bd (1 of 2)
A11 Freq Control Bd (2 of 2)
A12B Mother Bd

A15 3.6 MHz PLL Bd
Inverter
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ADDENDUM

An error discovered on the Rear Panel Schematic has resulted in the corrected
schematic on the following page.
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