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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary
is for both operating and servicing personnel. Specific
warnings and cautions will be found throughout the
manual where they apply, but may not appear in this
summary.

TERMS

In This Manual

CAUTION statements identify conditions or practices that
couldresultin damage tothe equipment or other property.

WARNING statements identify conditions or practices
that could result in personal injury or loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not im-
mediately accessible as one reads the marking, or a
hazard to property including the equipment itself.

DANGER indicates a personal injury hazard immediately
accessible as one reads the marking.

SYMBOLS

In This Manual

AN

This symbol indicates where applicable
cautionary or other information is to be
found.

As Marked on Equipment
<4 DANGER — High voltage.

@ Protective ground (earth) terminal.

A ATTENTION — refer to manual.

Power Source

This product is intended to operate in a power module
connected to a power source that will not apply morethan

250 volts rms between the supply conductors or between
either supply conductor and ground. A protective ground
connection by way of the grounding conductor in the
power module power cord is essential for safe operation.

Grounding the Product

This product is grounded through the grounding conduc-
tor of the power module power cord. To avoid electrical
shock, plug the power cord into a properly wired recep-
tacle before connecting to the product input or output
terminals. A protective ground connection by way of the
grounding conductor in the power module power cord is
essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all
accessible conductive parts (including knobs and con-
trols that may appear to be insulating) can render an
electric shock.

Use the Proper Fuse

To avoid fire hazard, use only the fuse of correct type,
voltage rating and current rating as specified in the parts
list for your product.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an
explosive atmosphere unless it has been specifically
certified for such operation.

Do Not Operate Without Covers

To avoid personal injury, do not operate this product
without covers or panels installed. Do not apply power to
the plug-in via a plug-in extender.
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SERVICE SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this
product unless another person capable of rendering first
aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product.
To avoid personal injury, do not touch exposed connec-
tions and components while power is on.

Disconnect power before removing protective panels,
soldering, or replacing components.

Power Source

This product is intended to operate in a power module
connected to a power source that will not apply morethan
250 volts rms between the supply conductors or between
either supply conductor and ground. A protective ground
connection by way of the grounding conductor in the
power module power cord is essential for safe operation.
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CALIBRATION

Introduction

This section of the manual is in two parts: Performance
Check and Adjustment Procedure. Each subsection has a
different purpose and important information regarding
their use is included at the beginning of both subsections.
These procedures also may be useful as preliminary
troubleshooting aids.

Test Equipment Required

The test equipment listed in Table 5-1, or equivalent
equipment, is required to complete the Performance
Check and Adjustment Procedure. In Table 5-1, the
specifications given for the equipment are the minimum
necessary to provide accurate results. Therefore, the

Table 5-1

equipment used must meet or exceed the listed
specifications. Detailed operating instructions for the test
equipment are not given in this procedure. Refer to the
appropriate instruction manua! if more test equipment
operating information is required.

Calibration Interval

To ensure correct instrument operation, check the
internal adjustments and performance of the CG 551AP
every 1000 hours of operation or every six months if used
infrequently. Before performing the Adjustment Proce-
dure, perform preventive maintenance as outlined in the
Maintenance section.

LIST OF TEST EQUIPMENT REQUIREMENTS

Application
Minimum Performance Adjustment
Item No. Description Specifications Check Procedure Example
1 Oscilloscope Minimum vertical X X TEKTRONIX 7904/7A22/
System deflection factor, See footnote * See footnote °| 7A26/7A19/7B92A
10 uV/div. (7B80)
Fastest calibrated
sweep rate, .5 ns/div.
2 Sampling X X TEKTRONIX 7904/
System See footnote ° 7T11/7S11/S-6/
S-3A with 100X
Attenuator Head
3 Digital 5 1/2 digits, .005% dc X X Fluke Model
Voltmeter voltage accuracy 8500A/8502A
4 Dc current Measure dc current X TEKTRONIX DM 501A
meter, with to 250 mA. Requires TM 500-Series
test leads. Power Module.
5 Function 100 kHz trigger X TEKTRONIX FG 503.
Generator source, =1 V output Requires TM 500-Series
Power Module
6 Calibration Tunnel Diode Pulser X Tektronix Part No.
Fixture 250 mV output, 067-0681-01
risetime <125 ps
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Table 5-1 (cont)

Application
Minimum Performance Adjustment
Item No. Description Specifications Check Procedure Example
7 Frequency 10 Hz to 100 MHz, X X TEKTRONIX DC 508A,
Counter 1'Hz resolution Option 01. Requires
TM 500-Series Power
Module
- 8 Universal Ratio A/B, Period X TEKTRONIX DC 508.
Counter Averaging See footnote ¢ Requires TM 500-Series
Power Module
9 Probe 10X, 1 MQ, X X TEKTRONIX P6105
DC to 1 MHz
10 Probe 100X, 50 Q TEKTRONIX P6057
11 Output Cable Supplied with X Tektronix Part No.
Assembly CG 551AP 012-0884-00
12 Coaxial Cable 50 Q, bnc X X Tektronix Part No.
connectors 012-0076-00 (18") or
012-0057-01 (42")
13 Termination 50 Q, precision X X Tektronix Part No.
feedthrough 011-0129-00
14 Termination 50 Q, female X X Tektronix Part No.
(SMA) 015-1004-00
15 2X Attenuator 50 Q (6 dB) X X Tektronix Part No.
011-0069-02
16 2.5X Attenuator 50 Q (8 dB) X X Tektronix Part No.
011-0076-02
17 5X Attenuator 50 Q (14 dB) X Tektronix Part No.
011-0060-02
18 10X Attenuator 50 Q (20 dB) X Tektronix Part No.
011-0059-02
19 Load resistor 1 kQ, 2W, 5% X Tektronix Part No.
305-0102-00
20 Load resistor 10 kQ, 2W, 5% X Tektronix Part No.
305-0103-00
21 Load resistor 20 kQ, 2W, 5% X Tektronix Part No.
305-0203-00
22 Adapter bnc female to X X Tektronix Part No.
dual banana 103-0090-00
23 Adapter bnc male to dual X X Tektronix Part No.
binding post 103-0035-00
24 Adapter bnc to probe tip X X Tektronix Part No.
013-0084-01
25 Adapter bnc female to X X Tektronix Part No.
bnc female 103-0028-00
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Table 5-1 (cont)

Application
Minimum Performance Adjustment
Item No. Description Specifications Check Procedure Example
26 Adapter (2 required) | SMA male to X X Tektronix Part No.
bnc female 015-1018-00
27 Marking pencil For glazed surfaces X Dixon Phano
28 Flexible Plug-in Compatible with X Tektronix Part No.
Extender TM 500-Series 067-0645-02
(3 required) power modules.
29 Power Module GPIB compatibility X X TEKTRONIX TM 515
(Mod UB) or
TM 506 (Mod JB)
30 Controller GPIB compatibility X TEKTRONIX 4050-Series;
for example, 4051
31 GPIB cable Standard GPIB X Tektronix Part No.
Interconnect, 012-0630-01
2 meters

*The TEKTRONIX 7B80 Time Base may be substituted in all Per-
formance Check steps, except for the SLEWED EDGE MODE
which requires the 7B92A/7A19/7A26 combination.

® The TEKTRONIX 7B80 Time Base may be substituted for the
7B92A Time Base when performing all of the Adjustments. The
7A22 and 7A19 are not used for Adjustments.

°The S-3A Sampling Head with 100X Attenuator Head is required
only for the Performance Check. The S-6 Sampling Head is used
for both the Performance Check and Adjustments.

4The TEKTRONIX DC 503 Universal Counter is used only for the
Performance Check of the SLEWED EDGE MODE.
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PERFORMANCE CHECK

Purpose

The following Performance Check procedures are
intended to be used for incoming inspection to determine
the acceptability of newly purchased or recently purchas-
ed instruments.

The procedures do not check every facet of instrument
calibration; rather they are concerned primarily withthose
portions of the instrument that are essential to measure-
ment accuracy and correct operation.

This procedure is written such that it can be in-
dependently performed for the operating mode desired.
The numerically numbered steps within an operating
mode check must be performed in the sequence
presented.

Removing the CG 551AP from the power module is not
necessary to perform the Performance Check procedures.
All checks can be made from the front panel and via the
GPIB.

NOTE

Performance Check procedures for the Pulse Head
(FAST EDGE MODE), Comparator, and Remote
Variable accessories are found in their respective
instruction manuals.

Limits and Tolerances

All limits and tolerances given in this procedure are
performance guides and should not be interpreted as
instrument specifications unless they are listed as such in
the Specification section.

Equipment Required

Equipment required to perform a complete Perfor-
mance Check is described in Table 5-1. At the beginning
of the instructions for each operating mode check is a list
of test equipment required to accomplish the steps in that
block of instruction.

When equipment otherthanthat recommendedis used,
control settings or test setups may need to be altered. If
the item of equipment given as an examplein Table 5-1is
not available, check the Minimum Specification column
and the footnotes following Table 5-1 carefully to deter-
mine whether any other equipment might suffice. Then,
check the list of equipment required under the perfor-
mance checks for the individual operating modes. If the

5-4

item is used for a performance check that is of little or no
importance to your measurement requirements, the item
and corresponding steps can be deleted.

Preparation

Before installing the CG 551AP in the power module
for afirst time Performance Check, set the GPIB address
switches for an address of 01 (decimal) and the end of
message terminator switch to the EOI only position.
Instructions for setting these switches are found in
Section 3, Vol. 1 (Fig. 3-1). :

List of Performance Checks

Page
VOLTAGE AMPLITUDE MODE : 5-5
CURRENT AMPLITUDE MODE 5-9
LOW AMPLITUDE EDGE MODE 5-11
HIGH AMPLITUDE EDGE MODE 5-15
MARKERS MODE 5-18
SLEWED EDGE MODE 5-20
GPIB INTERFACE TEST 5-22

Preliminary Instructions
Apply power to the CG 551AP and perform the follow-
ing steps:

1. Press the INST ID button and check for the GPIB
address displayed in the readout window; address
should be decimal @1.

2. Observe the displayed power on default values and
that the CG 551AP OUTPUT is off.

3. Press and hold the CG 551AP RESET button for
about 1 second; all LED segments in the display
window should be illuminated.

4. The CG 551AP does not have to be connected to -
the GPIB controller until you are ready for the
GPIB Interface Test.

5. Allow approximately 15—20 minutes warmuptime.

6. Proceed with the following Performance Checks.



VOLTAGE AMPLITUDE MODE

Equipment Required (see footnotes following Table
5-1)

Oscilloscope System—TEKTRONIX 7904/7A22/7 A26/
7B80.

Sampling System—TEKTRONIX7904/7S11/7T11/S-6/
S-3A/100X Attenuator Head.

Digital Voltmeter—Fluke Model 8800A.

D¢ Current Meter—TEKTRONIX DM 501A.
Function Generator—TEKTRONIX FG 503.
Probe, 10X, 1 MQ,—TEKTRONIX P6105.
Output Cable Assembly (supplied with CG 551AP).
Coaxial Cable, 50 Q, bnc connectors.

Adapter, bnc to dual binding post.

Adapter, bnc to probe tip.

Adapter, bnc female to dual banana.

Adapter, SMA male to bnc female (2 required).
Termination, 50 Q, female (SMA).

Termination, 50 Q, precision feedthrough.

10X Attenuator, 50 Q.

Load resistor, 10 kQ, 2W, 5%.

1. Check Voltage Range and Dc Accuracy
a. Set the CG 551AP controls as follows:

AMPLITUDE MODE VOLTAGE
OUTPUT ON
FREQUENCY DC
USE FOR 50 Q LOAD  Off
VARIABLE Off

b. Connect the CG 551AP OUTPUT connector
through the output cable assembly to the digital voltmeter
input terminals.

c. Set the UNITS/DIV control and NUMBER OF
DIVISIONS (MULTIPLIER) pushbuttons as listed in Tabie
5-2.

d. CHECK—that the voltmeter reads within the limits
shown in Table 5-2.

Calibration—CG 551AP, Vol. 2
Performance Check

Table 5-2
VOLTAGE RANGE AND DC ACCURACY

NUMBER OF Voltmeter Reading
UNITS/DIV| DIVISIONS Limits
(v/D) (MULTIPLIER) (Vdc)
20 10 200.50 to 199.50
10 10 100.25t0 99.75
10 2 20.05to0 19.95
10 1 10.025to 9.975
1 8 8.020 to 7.980
i 6 6.015to 5.985
1 5 5.0125to 4.9875
1 4 4.010to 3.990
1 3 3.0075to 2.9925
.5 5 2.5062 to 2.4938
.5 3 1.5037 to 1.4963
1 1 0.1002 to 0.0998

e. Leave the control settings and proceed to the next
step.

2. Check Voltage Variable Range Accuracy
. a. Set the digital voltmeter to the 20 Vdc scale.

b. Change the CG 551AP controls as follows:

UNITS/DIV 10 V/D

NUMBER OF DIVISIONS 1
(MULTIPLIER)

VARIABLE ON

c. Turn the CG 551AP VARIABLE control so that the
readout inthe display window indicates the percent values
shown in Table 5-3.

d. CHECK—that the voltmeter reads within the
voltmeter reading limits listed in Table 5-3.
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Table 5-3
VOLTAGE VARIABLE RANGE ACCURACY
CG 551AP Display | Voltmeter Reading Limits (Vdc)
5.0% LOW 10.5000 to 10.5526
9.9% LOW 11.0711 to 11.1265
5.0% HIGH 9.5000 to 9.5476
9.9% HIGH 9.0764 to 9.1219

e. Leave the control settings and connections and
continue to the next step.

3. Check Voltage Mode Current Limit
a. Change the CG 551AP controls as follows:

UNITS/DIV 5V/D
VARIABLE Off

b. Remove the output cable assembly connection to
the voltmeter and connect the precision 50 Q load
between the cable and the voltmeter.

c. Set the CG 551AP USE FOR 50 Q LOAD pushbut-
ton to ON.

d. Set the CG 551AP UNITS/DIV control and
NUMBER OF DIVISIONS (MULTIPLIER) pushbuttons to
the values shown in Table 5-4.

e. CHECK—that the voltmeter reads between the
limits listed in Table 5-4.

Table 5-4
VOLTAGE MODE CURRENT LIMITS
NUMBER OF Voltmeter Reading
UNITS/DIV| DIVISIONS Limits
(v/D) (MULTIPLIER) (Vdc)
5 1 4.9875 to 5.0125
1 1 0.9975 to 1.0025
A 1 0.09975 to 0.10025

f. Setthe USE FOR 50 Q LOADto offandthe OUTPUT
to off.

g. Remove the precision 50 Q) termination.

5-6

h. Using appropriate adapters and test leads, connect
the output cable tothe voltmeter with a 10 kQ, 2 W resistor
in parallel with the voltmeter input terminals.

Do not touch the output terminals during this test;
100 V is present on these terminals.

i. Setthe CG 551AP UNITS/DIV control to 10 V/D and
the NUMBER OF DIVISIONS (MULTIPLIER) to 10.

j. Setthe digital voltmeter to the 200 Vdc scaleandthe

CG 551AP OUTPUT to ON.

k. CHECK—that the voltmeter reads between 99.75
and 100.25 Vdc.

. Set the CG 551AP NUMBER OF DIVISIONS
(MULTIPLIER) to 1 and the OUTPUT to off. Remove the
10 kQ load resistor and the connections to the voltmeter.
Proceed to the next step.

4. Check Voltage Mode Short Circuit Current

a. Set the CG 551AP UNITS/DIV control for 10 V/D
and NUMBER OF DIVISIONS (MULTIPLIER) to 1.

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly to the dc current meter with ap-
propriate adapters.

c. Setthe dc current méterto measure 200 mA. Setthe
CG 551AP OUTPUT to ON.

d. CHECK—that UNCAL is shown in the CG 551AP
display and that the dc current meter reads less than
200 mA.

e. Set the CG 551AP UNITS/DIV control to 20 V/D.

f. CHECK—that UNCAL is shown on the CG 551AP
display and that the dc current meter reads less than
30 mA.

g. Remove all connections to the dc current meter and
proceed to the next step.



5. Check Square-wave Voltage Accuracy
NOTE

Perform all of the following measurements as quick-
ly as possible; otherwise, drift of the Sampling Units
(in time) may cause measurement errors.

a. Set the CG 551AP controls as follows:

UNITS/DIV 0.5 V/D

VARIABLE Off

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY 100 kHz
USE FOR 50 Q LOAD ON
TRIGGER OUTPUT ON

b. Using the output cable assembly and an SMA male
to bnc female adapter, connectthe CG 551AP OUTPUT to
the S-6 Sampling Head installed in the 7S11 Sampling
Unit. Terminate the S-6 with the 50 Q, female (SMA)
terminator. ’

c. Connect the CG 551AP TRIGGER OUTPUT
through a 50 Q coaxial cable and SMA male to bncfemale
adapter to the 7T11 Trigger Input connector.

d. Set the 7S11 and 7T11 to the settings in Table 5-5.
See NOTE following Table 5-5.

e. Change the 7T11 Time/Div to 2 us/div.

Table 5-5
INITIAL SETTINGS FOR SAMPLING SYSTEM

Unit Control Setting

mVolts/DIV 200
VAR on (out)

7511 (with S6) Polarity + up
DC Offset centered
Dot Response Smooth
Slope +
Sampling Sequential
TRIG AMP X1
TRIG SEL EXT

7T11 500, 2V max
SCAN Rep
Time Pos Rng 50 us
Time/Div .5 us

Calibration—CG 551AP, Vol. 2
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NOTE

Table 5-5 is also used (referenced) for certain steps
in the CURRENT AMPLITUDE MODE and LOW
EDGE AMPLITUDE MODE checks. Adjust the
Sampling System TRIG LEVEL and STABILITY
controls for a stable display. Adjust the SCAN
control for good squarewave response.

f. Adjust the 7S11 Variable control for 4 divisions of
vertical deflection on the crt display.

g. Change 7S11 vertical deflection to 2 mV/div and
align the top of the square wave exactly on the center
horizontal graticule line.

h. Disconnect the cablefromthe CG 551AP TRIGGER
OUTPUT and connect the cable to the FG 503 TRIG OUT
connector. Set FG 503 controls for a trigger output of
approximately 100 kHz.

i. Setthe CG 551AP FREQUENCY to DC.

j. CHECK—that the sweep trace (dc level on the crt) is
within £1 major division of the center horizontal graticule
line.

k. Disconnect the output cable from the S-6 Sampling
Head and connect a 10X attenuator to the cable.
Reconnect the attenuator and cable to the S-6 Sampling
Head.

I. Change the CG 551AP controls as follows:

UNITS/DIV 5V/D

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY 100 kHz

m. Repeat steps 5d through 5j.

n. Replace the S-6 Sampling Head with an S-3A
Sampling Head and 100X attenuator head. Remove the
10X attenuator from the output cable assembly and
reconnect the cable via a bnc to probe tip adapter to the
100X attenuator head on the S-3A.

0. Set the 7S11 vertical deflection to 200 mV/div. and
set the 7T11 Sampling Sweep Unit to 5 usec/div.

p. Connect the CG 551AP TRIGGER OUTPUT to the
7T11 Trigger Input.
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gq. Change the CG 551AP controls as follows:

FREQUENCY 10 kHz
USE FOR 50 Q LOAD Off
UNITS/DIV 50 V/D

NUMBER OF DIVISIONS 4
(MULTIPLIER)

r. Adjust the 7S11 Variable for 5 divisions of vertical
deflection on the crt display.

s. Set the 7S11 vertical deflection to 2 mV/div. Set the
S-3A Offset to X2 position. Align the top of the square
wave exactly on the center horizontal graticule line.

t. Disconnectthe cable from the CG 551AP TRIGGER
OUTPUT and connect the cableto the FG 503 TRIG OUT
connector. Set FG 503 for a trigger output of approximate-
ly 100 kHz. Set the CG 551AP FREQUENCY to DC.

u. CHECK—thatthe sweep trace is within+1.25 major
divisions of the center horizontal graticule line.

v. Set the CG 551AP OUTPUT to off. Remove all
connections to the Sampling System.

w. Replace the sampling plug-in units with a 7A22
Differential Amplifier and 7B80 Time Base. Set the
CG 551AP controls as follows:

FREQUENCY 1 kHz

VARIABLE Off

UNITS/DIV 20 mv/D

USE FOR 50 Q LOAD ON

NUMBER OF DIVISIONS 4
(MULTIPLIER)

OUTPUT ON

x. Connect the CG 551AP OUTPUT connector
through the output cable and precision 50 Qterminatorto
the 7A22 + INPUT connector, DC Coupled. Connect the
CG 551AP TRIGGER OUTPUT through a 50 Q coaxial
cable to the 7B80 EXT TRIG IN connector.

NOTE
The trigger signal must NOT be terminated in 50 Q

when operating at low amplitudes. Circulating
ground currents can cause output amplitude errors.
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y. Set the 7A22 VOLTS/DIV controls to match the
CG 551AP UNITS/DIV setting. Set the 7A22 HF —3 dB
point to 1 MHz and the LF —3 dB point to DC. Set 7B80
Time Base controls for a stable, displayed signal.

z. CHECK—that the displayed waveform is ap-
proximately 4 divisions high.

aa. Change the CG 551AP UNITS/DIV control to
.2 mV/D.

bb. Repeat steps 5y and 5z.

cc. Change the CG 551AP UNITS/DIV control to
10 uV/D.

dd. Repeat steps 5y and 5z.

ee. Record the peak-to-peak amplitude of the noise
level on top or bottom of the displayed waveform.

ff. Ground the 7A22 input using the input coupling
controls.

gg. Observe that the noise level isthe same (i.e., that it
does not become smaller in peak-to-peak ampiitude).

hh. Remove the connections to the 7A22 Differential
Amplifier.

6. Check Voltage Aberrations

a. Replace the 7A22 Differential Amplifier with a 7A26
Amplifier plug-in unit.

b. Set the CG 551AP controls as follows:

UNITS/DIV 20 mV/D

VARIABLE Off

NUMBER OF DIVISIONS 5
(MULTIPLIER)

FREQUENCY 100 kHz
TRIGGER OUTPUT ON
OUTPUT ON
USE FOR 50 Q LOAD Off

c. Connect the CG 551AP through the output cable
assembly to the 7A26 Ampilifier. Connect the TRIGGER
OUTPUT through a coaxial cabletothe 7B80 EXT TRIG IN
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connector. Set 7A26 for 10 mV/div and adjust 7B80
controls and 7A26 Variable control for a stable 8 division
display.

d. CHECK—that the preshoot and overshoot are less
than £2.0 major divisions (£15% =10 mV) in amplitude
and less than 0.5 us in duration.

s

e. Insert a 10X probe (compensated) and bnc to probe
tip adapter between the output cable and the input tothe
7A26. Set 7A26 for 5 VOLTS/DIV.

f. Change the CG 551AP controls as follows:

FREQUENCY 10 kHz

UNITS/DIV 20 V/D

NUMBER OF DIVISIONS 10
(MULTIPLIER)

g. Adjust 7A26 Variable control and 7880 controisfora
stable 4 division display.

h. CHECK—that the preshoot and overshoot
amplitude are less than =3 minor divisions (3 V) andless
than 5 us in duration.

i. Set the CG 551AP UNITS/DIV control to 1 V/D and
remove all connections to the CG 551AP.

Calibration—CG 551AP, Vol. 2
Performance Check

CURRENT AMPLITUDE MODE

Equipment Required (see footnotes following Table
5-1)
Sampling System—TEKTRONIX 7904/7S11/7T11/8-6.
Digital Voltmeter—Fluke Model 8800A.
Function Generator— TEKTRONIX FG 503.
Output Cable Assembly (supplied with CG 551AP).
5X Attenuator, 50 Q.
Coaxial Cable, 50 Q, bnc connectors.
Termination, 50 Q, precision feedthrough.
Termination, 50 Q female (SMA).
Adapter, SMA male to bnc female (2 required).

Adapter, bnc female to dual banana.

7. Check Dc Current Accuracy and Range
a. Set the CG 551AP controls as follows:

AMPLITUDE MODE CURRENT
FREQUENCY DC
VARIABLE ON
OUTPUT ON

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly, precision 50 Q termination, and
appropriate adapter to the dc voltmeter.

c. Set the CG 551AP UNITS/DIV, NUMBER OF
DIVISIONS (MULTIPLIER), and VARIABLE controls as
listed in Table 5-6.

d. CHECK—that the voltmeter reads within the limits
listed in Table 5-6.

Table 5-6
DC CURRENT ACCURACY AND RANGE

Voltmeter Reading
NUMBER OF DIVISIONS VARIABLE
UNITS/DIV (MULTIPLIER) (percent) Lower Limit Upper Limit
10 mA 10 0.0% 4.9875 Y/ 5.5 5.0125 v
10 mA 10 9.9% LOW 5.5356 V 5.5633 V
10 mA 10 9.9% HIGH 4.532,2)[% . 4.5610 V
1 mA 10 0.0% 0.4987 V 0.5013 V
1 mA 1 0.0% 49.77 mV 50.23 mV
5-9
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Calibration—CG 551AP, Vol. 2
Performance Check

e. Disconnect the output cable assembly from the dc
voltmeter and remove the precision 50 Q termination.

8. Check Square-wave Current Accuracy
NOTE

Perform this check as quickly as possible; Sampling
System drift (in time) may cause errors in the
measurements.

a. Change the CG 551AP controls as follows:

UNITS/DIV 1 mA/D
NUMBER OF DIVISIONS 5
(MULTIPLIER)

VARIABLE Off
FREQUENCY 100 kHz
TRIGGER OUTPUT ON

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly to the S-6 Sampling Head installed in
the 7811 Sampling Unit. Terminate the S-6 with 50 Q
female (SMA) termination. Connect the CG 551AP
TRIGGER OUTPUT through a coaxial cable to the 7T11
Trigger Input connector.

c. Setthe7S11and 7T11tothe settings listed in Table
5-5. Changethe 7T11 Time Pos Rng to 5 us,; set Time/Div
to .5 us.

d. Adjust the 7S11 Variable control for a displayed
waveform amplitude of 2 major divisions.

e. Change the 7511 vertical deflection to 2 mV/div.
Align the top of the waveform exactly on the center
horizontal graticule line.

f. Set the CG 551AP FREQUENCY to DC. Disconnect
the cable connectedtothe CG 551AP TRIGGEROUTPUT
and connect the cable to the FG 503 TRIG OUT connec-
tor. Set the FG 503 controls for a trigger output of
approximately 100 kHz.

g. CHECK—that the sweeptrace (dclevel onthecrt)is
within 2.5 minor divisions of the center horizontal
graticule line.

h. Insert a 5X attenuator between the output cable
assembly and the S-6 Sampling Head.
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i. Set the CG 551AP controls as follows:

UNITS/DIV 20 mA/D
NUMBER OF DIVISIONS 5
(MULTIPLIER)

FREQUENCY 100 kHz
TRIGGER OUTPUT ON
OUTPUT ON

j. Connect CG 551AP TRIGGER OUTPUT to 7T11
Trigger input.

k. Set the 7S11 vertical deflection to 200 mV/div.
Adjust the 7S11 Variable control for adisplayed waveform
amplitude of 4 major divisions.

I. Set 7S11 vertical deflection to 2 mV/DIV. Align the
top of the waveform exactly on the center horizontal
graticule line.

m. Change the CG 551AP FREQUENCY to DC.
Remove the coaxial cable from the CG 551AP TRIGGER
OUTPUT and connect it to the FG 503 TRIG OUT
connector. Set the FG 503 controls for a trigger output of
approximately 100 kHz.

n. CHECK—that the sweep trace (dclevel onthecrt)is
within one major division of the center horizontal graticule
line.

o. Removethe 5X attenuator. Proceedtothe next step.

9. Check Current Droop or Tilt
a. Set the CG 551AP controls as follows:

UNITS/DIV 20 mA/D

FREQUENCY 100 kHz

NUMBER OF DIVISIONS 1
(MULTIPLIER)

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly to the S-6 Sampling Head installed in
the 7811 Sampling Unit. Connect the CG 551AP
TRIGGER OUTPUT through a coaxial cable to the 7T11
Trigger Input connector.

c. Set the 7S11 vertical deflection to 200 mV/div.
Adjust the 7S11 Variable control for adisplayed waveform
amplitude of 5 major divisions.

d. Set the 7S11 vertical deflection to 20 mV/div. Be
sure to slow the SCAN rate down to a low rate or use



normal dot response. You may have to use random
sampling.

e. CHECK—that after the first 500 ns, the waveform
top is within one major division of its final value.

10. Check Current Aberrations
a. Set the CG 551AP controls as follows:
UNITS/DIV 2 mA/D
NUMBER OF DIVISIONS 1

(MULTIPLIER)

FREQUENCY 100 kHz

b. Set the 7S11 vertical deflection to 20 mV/div, 7T11
Time Pos Rng to 50 us and Time/Div to 2 us. Adjust the
7S11 Variable control for a displayed waveform amplitude
of 5 major divisions.

c. Change the 7S11 vertical deflection to 5 mV/div.

d. Change the 7T11 Time/Div to 500 ns/div.

e. CHECK—that the duration of the aberrations are
less than 1 major horizontal division and that their amp-
litude is less than 4 major vertical divisions.

f. Remove all connections from the Sampling System.

11. Check Current Mode Voltage Limit and Open
Circuit Voltage

a. Set the CG 551AP controls as follows:

UNITS/DIV 10 mA/D

VARIABLE 9.9% LOW

FREQUENCY DC

NUMBER OF DIVISIONS 10
(MULTIPLIER)

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly and precision 50 Q feedthrough
termination to the digital voltmeter input connector.

c. CHECK—that the voltmeter reads between 5.535 V
and 5.563 V and that UNCAL is not displayed on the
CG 551AP.

d. Remove the 50 Q termination and reconnect the
output cable assembly to the voltmeter.

Calibration—CG 551AP, Vol. 2
Performance Check

e. CHECK—that the voltmeter reads less than 10V
and that UNCAL is displayed on the CG 551AP.

f. Remove all connections to the voltmeter.

LOW AMPLITUDE EDGE MODE

Equipment Required (see footnotes following Table
5-1)
Oscilloscope System—TEKTRONIX 7904/7A26/7B80.
Sampling System—TEKTRONIX 7904/7T11/7S11/S-6.

Calibration Fixture—TEKTRONIX Tunnel Diode Puls-
er.

Dc Current Meter—TEKTRONIX DM 501A.

Output Cable Assembly (supplied with CG 551AP).
Coaxial Cable, 50 Q, bnc connectors.

Termination, 50 Q, precision feedthrough.
Termination, 50 Q female (SMA).

Adapter, bnc female to dual banana.

Adapter, SMA male to bnc female (2 required).
2.5X Attenuator, 50 Q.

5X Attenuator, 50 Q.

Marking pencil (for glazed surfaces).

12. Check Low Amplitude Accuracy
a. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE

UNITS/DIV 0.2 V/D

NUMBER OF DIVISIONS 5
(MULTIPLIER)

FREQUENCY 100 kHz
EDGE POLARITY ¥ (Negative)
USE FOR 50 Q LOAD ON
OUTPUT ON
VARIABLE Off

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly and precision 50 Q termination to the
7A26 channel 1 or 2input connector. Setthe Oscilloscope
System controls for an untriggered display (free-running
sweep).

c. Set the 7A26 to 200 mV/div. Adjust the 7A26
Variable control for a displayed amplitude of exactly 4
major divisions. Do not change the position of the 7A26
Variable control. :
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d. Set the CG 551AP controls as follows:

AMPLITUDE MODE VOLTAGE

UNITS/DIV 1 V/D

NUMBER OF DIVISIONS 1
(MULTIPLIER)

VARIABLE ON

USE FOR 50 Q LOAD ON

OUTPUT ON

FREQUENCY 100 kHz

e. Adjust the CG 551AP VARIABLE control for a
displayed amplitude of exactly 4 major divisions.

f. CHECK—that the percent error displayed on the
CG 551AP is between 2.7% LOW and 2.7% HIGH.

NOTE

Steps 12a through 12f also check the current limit of
20 mA (minimum); 1 V across a 50 Q load.

g. Change the CG 551AP controls as follows:

AMPLITUDE MODE EDGE

UNITS/DIV 0.2 V/D

EDGE POLARITY _k (Positive)

NUMBER OF DIVISIONS 5
(MULTIPLIER)

OUTPUT ON

FREQUENCY 100 kHz

VARIABLE Off

USE FOR 50 Q LOAD ON

h. Repeat steps 12c through 12f.

i. Use a coaxial cable to connect the CG 551AP

TRIGGER OUTPUT to the EXT TRIG IN connector on the
7B80 Time Base. Set the 7A26 Variable control to the
calibrated position (CAL IN).

j. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE

UNITS/DIV 1V/D

VARIABLE Off

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY 1 kHz

TRIGGER OUTPUT ON

OUTPUT ON

USE FOR 50 Q LOAD ON

EDGE POLARITY j(Positive)
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k. Set the 7A26 vertical deflectionto.2 VOLT/DIV and
use the 7B80 Time Base controls for a stable, 1 kHz signal
on the crt graticule.

I. Use the test system settings listed in Table 5-7 to
check for the presence of a displayed square wave of the
correct amplitudes on the low amplitude edge range. For
all settings listed in Table 5-7, check amplitudes for both
polarities (positive-going and negative-going).

Table 5-7
LOW AMPLITUDE EDGE SIGNAL CHECK

CG 551AP 7A26 Amplitude
UNITS/DIV VOLTS/DIV | (Vertical Divisions)

1V/D .2 5

.5V/D A 5

.2V/D 50 mV 4

.1Vv/D 20 mV 5

50 mV/D 10 mV 5

20 mV/D 5mV 4

m. Remove the precision 50 Q termination and all
connections to the Oscilloscope System.

13. Check Low Edge Aberrations
a. Set the CG 551AP controls as follows:
OUTPUT Off

AMPLITUDE MODE EDGE
EDGE POLARITY (Positive)
UNITS/DIV 10 V/D

NUMBER OF DIVISIONS 6
(MULTIPLIER)

FREQUENCY 100 kHz

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly directly to the input of the Tunnel
Diode Pulser.

c. Connect the CG 551AP TRIGGER OUTPUT
through a 50 Q coaxial cable to the Trig Input connector
on 7T11 via a 2.5X (8 dB), 50 Q attenuator and SMA male
to bnc female adapter.

d. Connect the output of the Tunnel Diode Pulser, via
a SMA male to bnc female adapter, to the input of S-6
Sampling Head installed in the 7S11 Sampling Unit.
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e. Set 7T11 and 7S11 controls as listed in Table 5-5.

See the NOTE following Table 5-5.

f. Set the 7T11 controls as follows:

Time Pos Rng 5 us
Time/Div 500 ns

g. Set the 7S11 controls as follows:

mVolts/DIV 50
Variable ouT

h. Setthe CG 551AP OUTPUTto ON androtatethe TD
Triggered Level onthe TD Pulser fully counterclockwise.

i. Rotate TD Triggered Level control onthe TD Pulser
slowly clockwise just to the point of obtaining a stable
triggered display on the crt. The display should be a
positive-going pulse approximately 5 divisions in am-
plitude.

NOTE

It may be necessary to readjust the Time Position
and Triggering controls on the 7T11 to locate the
leading edge of a positive-going pulse. When a
stable, triggered display is obtained, do not readjust
the Trig Level or Stability controls on the 7T11.

j. Set the 7T11 Time/Div control to 5 ns.

k. Use the Time Position control on the 7T11 to align
the 50% level of the positive-going pulse with the first-
division reference line. Use the 7S11 Variable deflection
and DC Offset controls to expand and display an exact 5-
division (vertical) signal on the crt.

NOTE

If stable triggering is lost after this time position
reference point has been established, repeat steps
13h through 13k.

I. Without changing the Variable deflection control on
the 7S11, switchto 5 mV/div. Usethe DC Offset controlsto
return the top of the waveform to center screen.

Calibration—CG 551AP, Vol. 2
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NOTE

Set the SCAN control on the 7T11 for the slowest
convenient scanning rate just above an eye-flicker
rate (about 15 Hz); faster scanning rates tend to
smooth out the front-corner aberrations.

A display similar to Fig. 5-1 should be obtained. Each
major vertical division now represents 2% of the original 5-
division signal. This display is the total sampling system
response to a signal from the TD Pulser and is used as a
reference for comparison purposes.

2815-02

Fig. 5-1. Typical response curve of sampling system with the TD
Pulser. Reference curve for the Low Edge Aberration Check
(steps 131 and 13m).

m. Use the marking pencil (for glazed surfaces) to
carefully reproduce the displayed signal (average values)
on the crt graticule. Ignore aberrations during first 200 ps.
Not all sampling systems will display exactly asillustrated
in Fig. 5-1. Once this reference graph has been drawn on
the crt, do not erase it until all aberration checks and
risetime measurements have been completed.

NOTE

If stable triggering or the Trig Level (Stability)
controlonthe 7T11 have been readjusted before the
graph has been drawn, repeat steps 13h through
13m.
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n. Change the CG 551AP controls as follows:

VOLTS/DIV \ 50 mV/D

NUMBER OF DIVISIONS 5
(MULTIPLIER)

FREQUENCY 1 MHz

VARIABLE ON

0. Removethe TD Puiser from the system. Connectthe
CG 551AP OUTPUT to the S-6. Set the 7S11 for a
calibrated 50 mV/div (Cal In). Reset the 7T11 Trigger
controls if necessary, to obtain a stable display.

p. Usethe CG 551AP VARIABLE control and the 7511
DC Offset controls to establish a 5-division display.

g. Use the 7T11 Time Position controls to set the 50%
level of the positive-going pulse on the first-division
reference line.

r. Switch the deflection factor of the 7S11 to a
calibrated 5 mV/div (Cal In). Use the 7S11 DC Offset
controls to return the top of the waveform to center screen
and align the displayed signal vertically withthereference
graph in the area of the last horizontal division. See Fig.
5-2.

NOTE

Do not use the Time Position or Triggering controls
onthe 7T11 in an attempt to align the leading edges
of the displayed signal with the leading edge of the
reference graph. The signal fromthe TD Pulser has a
faster risetime than the CG 551AP. Do not expect to
obtain the same aberration amplitudes as the
reference graph.

s. CHECK—that the displayed signal aberrations do
not deviate from the reference graph by more than 1
vertical division.

t. Change CG 551AP EDGE POLARITY toj_
(Negative).

u. Reset the 7S11 for a calibrated, 50 mV/div deflec-
tion factor and push the INVERT button.

v. Usethe CG 551AP VARIABLE control and 7511 DC
Offset controls to establish a 5-division display.
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Fig. 5-2. Typical sampling system response curve withoutthe TD
Puiser (Low Edge Aberration Check, steps 13r and 13x).

w. Use the Time Position controls on the 7T11 to
position the 50% level of the pulse on the first-division
reference line.

x. Switch the vertical deflection factor control on the
7511 for a calibrated 5 mV/div. Use the 7811 DC Offset
controls to return the top of the waveformto center screen
and vertically align the displayed signal withthe reference
graph in the area of the last horizontal division. See Fig.
5-2.

NOTE

Do not readjust Triggering controls or Time Position
controls on the 7T11. Do not expect to obtain the
same aberration amplitudes as the reference graph.

y. CHECK—that displayed signal aberrations do not
deviate from the reference graph by more than 1 vertical
division.

z. Proceed to the next step.



14. Check Risetime and Falltime (Low Amplitude
Edge)

a. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE
NUMBER OF DIVISIONS 1
(MULTIPLIER)

UNITS/DIV .5 V/D
EDGE POLARITY _F(Positive)
TRIGGER OUTPUT ON
OUTPUT ON

b. Insert a 5X, 50 Q attenuator between the output
cable assembly and the S-6 Sampling Head.

c. Set Sampling System controls as follows:

mV/DIV 20
7511 Variable ouT
Polarity + UP
Time Pos Rng 50 ns
Time/Div 5ns
7T11 Dot Response Normal
Sampling Random

d. Usethe Sampling System DC Offset, Time Position,
Trig Level, and Stability controls to display a 500 mV,
positive-going edge on the crt.

e. Adjustthe 7S11 Variable control to set the waveform
amplitude limits on the 0% and 100% risetime points on the
crt.

f.. CHECK—that the waveform risetime is equal to or
less than 1.3 ns (between the 10% and 90% risetime
points).

g. Change the CG 551AP EDGE POLARITY to |
(Negative).

h. Adjustthe 7S11 Variable control to set the waveform
amplitude limits onthe 0% and 100% risetime points onthe
crt.

i. CHECK—that the waveform falltime is equal to or
less than 1.3 ns (10% and 90% points).

j. Remove all connections to the Sampling System.

Calibration—CG 551AP, Vol. 2
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15. Check Short Circuit Current (Low Amplitude
Edge)
a. Set the CG 551AP controls as follows:
AMPLITUDE MODE EDGE
UNITS/DIV 1V/D

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY 1 kHz
EDGE POLARITY I (Positive)
OUTPUT ON

b. Connect the CG 551AP OUTPUT to the dc current
meter.

c. CHECK—that the dc current magnitude (value) is
equal to or less than 40 mA.

d. Change the CG 551AP EDGE POLARITYto |
(Negative).

e. CHECK—that the dc current magnitude (value) is
equal to or less than 40 mA.

f. Disconnect all cables.

HIGH AMPLITUDE EDGE MODE

Equipment Required (see footnotes following Table
5-1)

Oscilloscope System—TEKTRONIX 7904/7A26/7B80.
Sampling System—TEKTRONIX 7904/7T11/7S11/S-6.
Digital Voltmeter—TEKTRONIX DM 501A.

Probe, 10X—TEKTRONIX P6105.

Probe, 100X, 50 O—TEKTRONIX P6057.

Output Cable Assembly (supplied with CG 551AP).
Coaxial Cable, 50 Q, bnc connectors.

Load Resistor, 1 kQ), 2 W.

Load Resistor, 10 kQQ, 2 W.

2.5X Attenuator, 50 Q.

Termination, 50 Q, precision feedthrough.
Termination, 50 Q, female (SMA).

Adapter, bnc to probe tip.

Adapter, bnc female to dual banana.

Adapter, bnc female to bnc female.

Adapter, bnc male to dual binding post.

Adapter, SMA male to bnc female (2 required).
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16. Check Amplitude Range and Accuracy
a. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE
EDGE POLARITY _F(Positive)
FREQUENCY 10 kHz
UNITS/DIV 0.2 V/D

NUMBER OF DIVISIONS 6
(MULTIPLIER)

VARIABLE Off

OUTPUT ON

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly to the 7A26 input connector (CH1 or
CH2). Connect the CG 551AP TRIGGER OUTPUT
through a coaxial cable to the 7B80 EXT TRIG IN
connector. Set the oscilloscope system controls for afree-
running sweep (nontriggered).

c. Set the 7A26 vertical deflection to .2 V/div.

d. Adjust the 7A26 Variable control for a displayed
amplitude of exactly 5 major divisions.

e. Change the CG 551AP controls as follows:

AMPLITUDE MODE VOLTAGE

UNITS/DIV 2V/D

NUMBER OF DIVISIONS 6
(MULTIPLIER)

VARIABLE ON
FREQUENCY 10 kHz
OUTPUT ON
USE FOR 50 Q LOAD Off

f. Adjust the CG 551AP VARIABLE control for a
displayed amplitude of exactly 5 major divisions.

g. CHECK—that the percent error displayed on the
CG 551AP is between 2.7% HIGH and 2.7% LOW.

h. Change the CG 551AP controls to the EDGE mode,
UNITS/DIV to 2 V/D, NUMBER OF DIVISIONS (MUL-
TIPLIER) to8and OUTPUTto ON. Setthe 7A26to 2 V/div.

i. Repeat steps 16d through 16g, except in step 16e,
change the CG 551AP VOLTAGE mode controls as
follows:

UNITS/DIV 2V/D
NUMBER OF DIVISIONS 8
(MULTIPLIER)
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j- Remove the output cable assembly from the 7A26
and reconnect the output cable assembly through a
compensated 10X probe and bnc to probe tip adapter to
the 7A26 input.

k. Set the CG 551AP controls to the EDGE mode,
UNITS/DIV to 2 V/D, NUMBER OF DIVISIONS (MU-
TIPLIER) to 10, and OUTPUT to ON. Set the 7A26 to
.2 V/div (waveform will be off screen).

I. Repeat steps 16d through 16g, except in step 16e,
change the CG 551AP VOLTAGE mode controls as
follows:

UNITS/DIV 2V/D
NUMBER OF DIVISIONS 10
(MULTIPLIER)

m. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE

UNITS/DIV 10 V/D

NUMBER OF DIVISIONS 10
(MULTIPLIER)

OUTPUT ON

n. Set the 7A26 to 2 V/div.

0. Repeat steps 16d through 16g, except in step 16e,
change the CG 551AP VOLTAGE mode controls as
follows:

UNITS/DIV 10 v/D
NUMBER OF DIVISIONS 10
(MULTIPLIER)

p. Set the CG 551AP OUTPUT to off and proceed to
the next step.

17. Check Current Limit and Short Circuit Current
a. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE
UNITS/DIV 10 V/D
VARIABLE Off

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY 1 kHz

OUTPUT ON

b. Connect a 10X, compensated probe to the 7A26
input (CH1 or CH2).



c. Connect the CG 551AP OUTPUT through the out-
put cable assembly and appropriate adapters, such that a
1 kQ load resistor is connected in parallel with the
CG 551AP OUTPUT, to the input of the 10X probe.
Connect the CG 551AP TRIGGER OUTPUT through a
coaxial cable to the 7B80 EXT TRIG IN connector.

d. Set the 7A26 vertical deflection to .2 V/DIV and
Variable control to the calibrated position (CAL IN).

e. Use the oscilloscope controls to display a stable,
1 kHz signal.

f. CHECK—that the waveform amplitude is at least
4.75 divisions and that the CG 551AP UNCAL indicator is
off.

g. Replacethe 1 kQresistor with a 10 kQload resistor.

h. Set the 7A26 to 2 V/DIV.

Do not touch any exposed leads; 100 Vis presenton
the output terminals during this step.

i. Change the CG 551AP UNITS/DIV to 20 V/D and
NUMBER OF DIVISIONS (MULTIPLIER) to 5.

j. CHECK—that the waveform amplitude is at least
4.975 divisions and thatthe CG 551AP UNCAL indicatoris
off.

k. Change the CG 551AP UNITS/DIV to 10 V/D,
NUMBER OF DIVISIONS (MULTIPLIER) to 1, and OUT-
PUT to off.

|. Disconnect all probes, adapters, and load resistors
from the CG 551AP output cable assembly.

m. Use the precision 50 Q terminator and appropriate
adapter to connect the output cable assembly to the input
of the digital voltmeter.

n. Set the CG 551AP OUTPUT to ON.

0. CHECK—that the magnitude of the voltmeter
reading is less than 1.5 V and that the CG 551AP UNCAL
indicator is on.
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p. Set the CG 551AP NUMBER OF DIVISIONS
(MULTIPLIER) to 10.

q. CHECK—that the magnitude of the voltmeter
reading is less than 1.5 V and that the CG 551AP UNCAL
indicator is on. :

r. Set the CG 551AP UNITS/DIV to 1 V/D.

s. Remove the 50 Q terminator and all connections to
the digital voltmeter.

18. Check High Amplitude Edge Risetime and
Aberrations

a. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE
FREQUENCY 100 kHz
UNITS/DIV 10 v/D
VARIABLE Off

NUMBER OF DIVISIONS &
(MULTIPLIER)

b. Connect the CG 551AP CUTPUT through the out-
put cable assembly and bnc to probe tip adapter to the
100X, 50 Q probe (P6057) connected to the 50 Q ter-
minated S-6, installed in the 7S11 Sampling Unit.

c. Connect the CG 551AP TRIGGER OUTPUT
through a coaxial cable to the 7T11 Trigger Input via a
2.5X, 50 Q attenuator.

d. Set the CG 551AP OUTPUT to ON.

e. Refer to Table 5-8. The following steps are per-
formed three times. Set the CG 551AP UNITS/DIV and
NUMBER OF DIVISIONS (MULTIPLIER) controls to the
first, (second), (third) values listed in lines 1, (2), (3) of
Table 5-8.

f. Setthe 7S11 vertical deflectiontofirst value, listed in
lines 1, (2), and (3) of Table 5-8.

g. Setthe 7T11 Sampling Sweep Unit Time Pos Rngto
50 us, and Time/Div to 5 us.

h. Adjustthe7S11 Variable control to set the waveform
amplitude limits on the 0% and 100% graticule lines.
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i. Setthe 7T11 Sampling Sweep Unit to 20 ns/div.

j. CHECK—that the risetime is less than 100 ns
between the 10% and 90% levels.

k. Set the 7T11 Time/Div to 200 ns/div.

I. Setthe 7S11 tothe second valuelisted online 1, (2),
(8) in Table 5-8 and position the top of the waveform at
center screen.

m. CHECK—that aberrations on the top leading edge
are less than %1 division (2% of waveform amplitude).

n. Repeatsteps 17ethrough 17mforline 2 of Table 5-8.

0. Repeatsteps 17ethrough 17mforline 3 of Table 5-8.

p. Remove all connections to the Sampling System.

MARKERS MODE

Equipment Required (see footnotes following Table
5-1) .

Oscilloscope System—TEKTRONIX 7904/7A19/7A26/
7B80.

Digital Counter—TEKTRONIX DC 508, Option 01.
Output Cable Assembly (supplied withthe CG 551AP).

Coaxial Cable, 50 Q, bnc connectors.

Termination, 50 Q, precision feedthrough.

19. Check the 1 MHz Reference Frequency
a. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE
UNITS/DIV 1V/D
VARIABLE Off

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY

TRIGGER OUTPUT

1 MHz
NORM, ON

b. Connect the CG 551AP TRIGGER OUTPUT
through a 50 Q coaxial cable to the DC 508 DIRECT
INPUT connector.

c. Set the DC 508 for 1 Hz resolution.

d. CHECK—that the DC 508
999.900 kHz and 1000.100 kHz:

reads between

e. Proceed to the next step.

20. Check Markers and Trigger Amplitude and
Range

a. Change the CG 551AP controls as follows:

TIMING MODE MARKERS
UNITS/DIV 1 ms/D
OUTPUT ON

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly to the 7A19 vertical input. Set the 7B80
for 1 ms/div sweep rate.

c. Connect the CG 551AP TRIGGER OUTPUT
through a 50 Q coaxial cable and precision 50 Q termina-
tion to the 7A26 input (CH1 or CH2).

Table 5-8
SETTINGS FOR RISETIME AND ABERRATIONS CHECK
CG 551AP 7811 7511
NUMBER OF DIVISIONS
Line UNITS/DIV (MULTIPLIER) (first value) (second value)
1. 5V/D 10 100 mV/div 10 mV/div
2. 2V/D 10 50 mV/div 5 mV/div
3. 2 V/D 8 50 mV/div 5 mV/div
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d. Set both of the 7A19 and 7A26 vertical deflection
controls to 0.5 V/div. Set the 7B80 for dc triggering,
automatic mode. Trigger the oscilloscope from the 7A26
input signal. Display and observe both signals (trigger and
markers) on the crt.

e. Change the CG 551AP UNITS/DIV control and the
7B80 sweep rate to 10 ns/div.

f. CHECK—that the markers and trigger amplitudes
are equal to or greater than 1 V and that the markers and
triggers fall approximately on the vertical graticule lines.

g. Advancethe CG 551AP UNITS/DIV control and the
oscilloscope horizontal sweep rate simultaneouslyina 1-
2-5 sequence from 10 ns/div to 5 sec/div. Repeat step 20f
for each setting. Observe that the trigger rate remains at
100 ns for the 50 ns through 10 ns scales.

h. Continue to the next step.

21. Check X10 Magnifier

a. Set the CG 551AP UNITS/DIV and oscilloscope
horizontal sweep rate to 1 us/div.

b. CHECK—that, when the CG 551AP MAG X10
pushbutton is pressed, that the marker rate increases by a
factor of ten and that every tenth marker is of higher
amplitude. Also check that the trigger rate remains
unchanged (trigger pulse width will decrease by afactor of
ten).

c. Set the CG 551AP to the MAG X1 mode and
continue to the next step.

22. Check Trigger Divider (Rate +-10 and Rate
-+100)

a. Set the CG 551AP UNITS/DIV control and os-
cilloscope horizontal sweep rate to 1 us/div; MAG X1
(MAG X10 off).

b. Press the CG 551AP RATE 10 pushbutton.

c. CHECK—that the trigger rate decreases by a factor
of ten from 1 us (10 us triggers).

d. Press the CG 551AP RATE <100 pushbutton.
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e. CHECK—that the trigger rate decreases by a factor
of 100 from 1 us (100 us triggers).

23. Check Marker and Trigger Period Accuracy
(Standard Time Base)

NOTE
Do not perform this step if you are checking the

CG 551AP, Option 01. Go to step 24.

a. Set the CG 551AP UNITS/DIV to 10 ns/D and
TRIGGER OUTPUT to NORM.

b. Change the CG 551AP TRIGGER OUTPUT con-
nection from the 7A26 inputtothe DC 508 DIRECT INPUT
connector. Do not remove time marks input to 7A19.

c. Set the DC 508 resolution to 1 Hz.

d. CHECK—that the DC 508 reads between 9999.000
and 10001.000 kHz.

e. Proceed to step 25a if the CG 551AP does not have
Option 01 installed (high accuracy time base).

24. Check Marker and Trigger Period Accuracy
(Option 01 Time Base)

NOTE
Perform steps 24a through 24e only if you are

checking the CG 551AP Option 01.

a. Set the CG 551AP UNITS/DIV control to 10 ns/D
and TRIGGER OUTPUT to NORM, ON.

b. Change the CG 551AP TRIGGER OUTPUT con-
nection from the 7A26inputtothe DC 508 DIRECT INPUT
connector. Do not remove time marks input to 7A19.

NOTE
The DC 508 must have Option 01 (high stability time

base) installed and must be calibratedto be accurate
within 1 part in 10’.

c. Set the counter resolution to 1 Hz.
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d. CHECK—that the DC 508 reads between 9999.971
and 10000.029 kHz.

e. Proceed to the next step.

25. Check Variable Timing Range and Accuracy
a. Press the CG 551AP VARIABLE pushbutton.

b. Turn the CG 551AP VARIABLE control until the
CG 551AP display reads 9.9% SLOW.

c. CHECK—that the counter reads between 9009.1
and 9010.9 kHz.

d. Turn the CG 551AP VARIABLE control until the
CG 551AP display reads 9.9% FAST.

e. CHECK—that the counter reads between 10988.9
and 10991.1 kHz.

f. Changethe CG 551AP TRIGGEROUTPUT from the
counter input connection to the 7B80 EXT TRIG IN
connector. Set the oscilloscope sweep rate to 10 ns/div
and obtain a stable, externally triggered, display onthe crt
(time marks are still applied to the 7A19 vertical input).

g. Slowly turn the CG 551AP VARIABLE control from
9.9% FAST to 9.9% SLOW.

h. CHECK—that the 10 ns marker period varies
smoothly and monotonically across the range. Time
marks should move only in one direction (closer together)
in step, with the CG 551AP VARIABLE control.

i. Continue to the next step.

SLEWED EDGE MODE

Equipment Required (see footnotes following Table
5-1)

Oscilloscope
7B92A.

Universal Counter—TEKTRONIX DC 503.
Output Cable Assembly (supplied with CG 551AP).

System—TEKTRONIX  7904/7A19/

Coaxial Cable, 50 Q, bnc connectors.
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25. Check Slewed Edge and Trigger Amplitude and
Range

a. Set the CG 551AP controls as follows:

TIMING MODE SLEWED EDGE
UNITS/DIV 0.1 us/D
OUTPUT ON

VARIABLE Off

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly to the 7A19 50 Q vertical input. Set the
7A19 vertical deflection to a calibrated .5 V/div.

c. Connect the CG 551AP TRIGGER OUTPUT to the
7B92A MAIN TRIG IN connector via a 50 Q coaxial cable.

d. Set the 7B92 sweep rate to .1 us/div. Use the
oscilloscope controls to trigger the sweep externally and
display a stable, slewed edge pattern centered on the crt
screen.

e. CHECK—that the amplitude of the slewed edges are
equal to or greater than 1 V and that the pattern contains
the correct number of edges (at least 10).

f. Remove the trigger cable from the 7B92A and the
output cable assembly from the 7A19. Reconnect the
trigger cable to the 50 Q vertical inputonthe 7A19. Set the
oscilloscope controls to trigger the sweep internally and
display the CG 551AP TRIGGER OUTPUT signal on the
crt.

g. CHECK—that the amplitude of the trigger signal is
equal to or greater than 1 V.

h. Remove the trigger cable connection to the 7A19
and reconnect to the 7B92A MAIN TRIG IN connector.
Connect the output cable assembly to the 50 Q vertical
input on the 7A19. Set the oscilloscope controls to trigger
the sweep externally and display the same slewed edge
pattern as observed in step 25d.

i. Set the 7A19 vertical deflection to .2 V/div.

j. Advance the CG 551AP UNITS/DIV control and the
7B92A sweep rate simultaneously, in step, through the
slewed edge range from .1 us/div through .4 ns/div.



NOTE

The 7B92A calibrated sweep rate limits at .5 ns/div.
As you approach the fastest sweep rates, the
complete slewed edge pattern may shift horizontally
on the screen. If necessary, use the CG 5571AP
SHIFT pushbuttons to recenter the edges on the crt;
do not use the oscilloscope horizontal position
controls.

k. CHECK—that for each CG 551AP UNITS/DIV set-
ting that the amplitude of the slewed edge patternis equal
to or greater than 1 V and that the pattern contains the
correct number of edges (at least 10).

I. Resetthe CG 551APUNITS/DIV control for 0.5 ns/D
and the oscilloscope sweep rate to 2 ns/div.

m. Press the CG 551AP RESET button and without
using the SHIFT pushbuttons, align the first edge in the
pattern on a vertical graticule line.

n. CHECK—that the first edge in the pattern does not
move more than 1/2 division (1 ns) as the CG 551AP
UNITS/DIV control is turned from 0.5 ns/D to .1 us/D.

NOTE

The complete pattern will shift left about 3 ns when
the .4 ns/D scale is selected.

26. Check Variable Range

NOTE

This step checks the operation of the phase-lock-
loop in the Main Timing Generator circuit.

a. Setthe CG 551AP UNITS/DIV controlto1 ns/D and
VARIABLE to ON.

b. Turn the CG 551AP VARIABLE control slowly
through its full range.

c. CHECK—that the pattern of edges remains con-
sistently clear across the tuning range. The pattern may
blur somewhat during the knob rotation, but should
rapidly settle.
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NOTE

Use the SHIFT function, if necessary, to keep the
pattern on screen.

d. Turn the CG 551AP VARIABLE off.

27. Check Shift Function

a. Note the horizontal position of the slewed edges on
the oscilloscope display.

b. Press the SHIFT— (right) pushbutton.

¢. CHECK—that the slewed edges move one division
totherightonthe display eachtimethe buttonis pressed.

d. Press the RESET pushbutton.

€. CHECK—that the slewed edges have moved back to
their original position.

f. Press the SHIFT — (left) pushbutton.

g. CHECK-that the slewed edges move one division
to the left on the display each time the button is pressed.

h. Press the RESET pushbutton and remove all con-
nections to the CG 551AP.

28. Check Slewed Edge Accuracy (Average)
Method 1

a. Set the DC 503 Universal Counter controls to
measure the period averaged over 10,000 cycles.

b. Connect the CG 551AP OUTPUT to the DC 503
channel B input connector via the output cable assembly.

c. Put the CG 551AP in continuous slewing mode by
pressing and holding the SLEWED EDGE pushbutton for
about one second. The Shift — and Shift — pushbuttons
should both be illuminated.

d. Setthe CG 551AP UNITS/DIV to the valueslistedin
Table 5-9.
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e. CHECK—that the counter readsthe OUTPUT value
listed in Table 5-9foreach UNITS/DIV setting listed. Allow
for CG 551AP time base error (standard time baseis.01%;
Option 01 time base is .0003%) plus one count error.

NOTE

Tabulate and record the OUTPUT readings for step
28e and the TRIGGER OUTPUT readings for step
28g. The difference between the readings must
equal the CG 551AP UNITS/DIV setting.

Table 5-9

COUNTER DISPLAY FOR
SLEWED EDGE ACCURACY

c. Set the counter to the RATIO A/B mode.

d. Setthe CG 551AP UNITS/DIV to the valueslistedin
Table 5-9.

e. CHECK—that the counter reads the OUTPUT value
listed in Table 5-9 for each UNITS/DIV value shown. Allow
one count error.

f. Remove the output cable assembly and connect the
CG 551AP TRIGGER OUTPUT through a coaxial cable to
the counter B input.

g. Repeat steps 28d and 28e using the values in Table
5-9 under TRIGGER OUTPUT.

h. Remove all connections to the CG 551AP.

GPIB INTERFACE TEST

Equipment Required
Controller—TEKTRONIX 4051.

GPIB Interconnect Cable.

UNITS/DIV OUTPUT | TRIGGER OUTPUT

0.1 us 5.7400 us 5.6400 us
50 ns 5.3300 us 5.2800 us
20 ns 4.1000 us 4.0800 us
10 ns 4.5100 us 4.5000 us

5 ns 4.3050 us 4.3000 us

2ns 4.1820 us 4.1800 us

1ns 4.1410 us 4.1400 us
0.5 ns 4.1205 us 4.1200 us
0.4 ns 4.1004 us 4.1000 us

f. Remove the output cable assembly and connect the
CG 551AP TRIGGER OUTPUT tothe digital counterinput
connector.

g. Repeat steps 27cthrough 27e using the values listed
under TRIGGER OUTPUT in Table 5-9.

A°
M Method 2

NOTE

Do not use Method 2 unless you are a qualified
service technician.

a. Connectthe 1 MHz Internal Reference Output of the
CG 551AP (located on pin 25A of the A4 Time Mark board
rear interface connector; pin 26A is GROUND) to the
counter A input connector.

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly to the counter B input connector.
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29. Check GPIB Operation

a. Turn off the power to the CG 551AP. Be sure the
GPIB address switch is set to decimal 1.

b. Connect the TEKTRONIX 4051 to the CG 551AP
power module viathe GPIB interconnect cable. The GPIB
connector is located on the rear of the power module.
Power up the controller only.

c. Enterthe following program into the 4051 memory.
1 ON SRQ THEN 500
2 GO TO 100

100 DIM B$(120)

110 INPUT A$

120 PRINT @1:A$

130 P=POS(AS$, "?",1)

140 IF P< >0 THEN 160

150 GO TO 110

160 INPUT @1:B$

170 PRINT B$




180 GO TO 110
500 POLL X,Y;1

510 PRINT "CG 551AP SRQ NOTED AND SER-

VICED"”
520 RETURN

d. Turnonthe powertothe CG 551AP. Check thatthe
message below appears on the 4051 display:

NO SRQ ON UNIT—INIMMEDIATE LINE—MESSAGE

NUMBER 43

e. Execute the 4051 program by typing RUN<CR>.
Type another <CR> on the 4051.

f. CHECK—that the 4051 displays the message:
CG 551AP SRQ NOTED AND SERVICED

g. The 4051 will then display a faint question mark
indicating that it is awaiting input.

Press the following controls on the CG 551AP:

MODE

OUTPUT
VARIABLE
VARIABLE Control
UNITS/DIV
TRIGGER

MARKERS
ON

ON

1.0% FAST
1 uS/D
RATE +10
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h. Type SET? on the 4051.

Performance Check

i. CHECK—that the 4051 will display the following

response:

MODE MKRS; U/D 1.0E-6; VAR; PCT 1.0; OUT ON;

MAG X1; TRIG X.1;

i. Type INIT <CR> on the 4051.

k. CHECK—that the CG 551AP goes to:

MODE

UNITS/DIV

FREQUENCY

NUMBER OF DIVISIONS
(MULTIPLIER)

OUTPUT

TRIGGER

VOLTAGE
1V/D

1 kHz

1

Off
NORM, Off

I. Type MODE MARKERS <CR> on the 4051.

m. CHECK—that the CG 551AP goes to:

MODE
OUTPUT
TRIGGER
VARIABLE
UNITS/DIV

MARKERS
Off

NORM, ON
Off

1 mS/D

n. This completes the CG 551AP Performance Check.
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ADJUSTMENT PROCEDURE

Purpose

The Adjustment Procedure provides a calibration se-
quence for adjustments and is not to be considered as a
troubleshooting guide.

Limits and Tolerances

All limits and tolerances given in this procedure are
calibration guides and should not be interpreted as
instrument specifications unlessthey are alsofoundinthe
Specification section (Vol. 1) of this manual.

Tolerances given are for the instrument under test and
do not include test equipment error.

Internal Adjustments

Do not preset the internal controls.

Adjustment Interval

To ensure correct instrument operation, adjustments
should be checked every 1000 hours of operation or every
six minths if used infrequently. Before performing the
Adjustment Procedure perform preventive maintenance
as outlined in the Maintenance section.

Equipment Alternatives and Partial Procedures

When other than recommended test equipment is
substituted, control settings or calibration setups might
need to be altered. If the exact equipment listed is not
available, check the Minimum Specification column in
Table 5-1 to see if any other equipment will suffice.

Adapter, probe tip to bnc.

Adapter, bnc female to dual banana.

Adapter, SMA male to bnc female (2 required).
Termination, 50 Q, precision feedthrough.
Termination, 50 Q, female (SMA).

Attenuator, 50 Q, 2X (6 dB).

Attenuator, 50 Q, 2.5X (8 dB).

Flexible Plug-in Extender (3 required).

Power Module, TEKTRONIX TM 515 (Mod UB) or
TM 506 (Mod JB).

Equipment Required (see Table 5-1 for part
numbers)

Digital Voltmeter—Fluke Model 8800A.

Oscilloscope System—TEKTRONIX 7904/7A26/7B80.
Sampling System—TEKTRONIX 7904/7S11/S-6/7T11.
Frequency Counter—TEKTRONIX DC 508, Option 01.
Output Cable Assembly (supplied with CG 551AP).
Coaxial Cable, 50 Q, bnc to bnc connectors.

Load Resistor, 20 kQ, 2 W, 5%.

Probe, X10, 1 MQ, TEKTRONIX P6105.

Adapter, bnc female to bnc female.

Adapter, bnc to dual binding post.
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Preliminary Procedure

Dangerous potentials exist at several points
throughout this instrument. When the instrument is
operated with the covers removed, do not touch
exposed connections or components. Disconnect
the power before removing or replacing com-
ponents.

Remove the top cover and both side covers from the
CG 551AP and connect the instrument to the power
module interface via the three flexible plug-in extenders.
Instructions for removing the covers is found in the
Maintenance section. Apply power and allow at least 20
minutes warmup time for all equipment.

NOTE

Refer to the foldout page labeled ADJUSTMENTS &
TEST POINT LOCATIONS before proceeding with
the Adjustment Procedure. Make adjustments at an
ambient temperature between +20°C (+68°F) and
+30° C (+86°F), unless otherwise noted.

ADJUSTMENT STEPS

1. Adjust the +5 V Supply

a. Press the SLEWED EDGE pushbutton on the
CG 551AP.

b. Connect the positive lead of the voltmeter to
A4TP1410 and the negative lead to A4TP1400.




c. CHECK—that the voltmeter indication is between
+5.10 V dc and +5.20 V dc.

d. ADJUST—A5R1004, +5 V Adjust, for a voltmeter
indication of +5.15 V dc.

e. Disconnect the voltmeter leads from both test
points.

2. Adjust the High Voltage Supply
a. Set the CG 551AP front panel controls as follows:

AMPLITUDE MODE VOLTAGE

UNITS/DIV 20 V/D

NUMBER OF DIVISIONS 10
(MULTIPLIERY)

FREQUENCY DC

OUTPUT Off

Dangerous potentials exist between A5TP1702 and
A5TP1103. Use extreme caution in handling the
voltmeter leads for this step. +239 V dc exists at
A5TP1702.

b. Use the output cable assembly (supplied with the
CG 551AP), the bnc to dual binding post adapter, and the
bnc female to bnc female adapter to connect the 20 kQ,
2 W load resistor to the CG 551AP OUTPUT connector.

c. Connect the positive lead of the voltmeter to
A5TP1702 and the negative lead to A5TP1103.

d. Press the CG 551AP OUTPUT ON button (turns
output on).

e. CHECK—that the voltmeter indication is between
+235 V dc and +239 V dc.

f. ADJUST—A5R1106, HV Adjust, for a voltmeter
indication of +237 V dc.

g. Press the CG 551AP OUTPUT ON button (turns
output off).

h. Disconnect the voltmeter leads from both test
points and remove the 20 kQ load resistor and adapters
from the end of the output cable assembly.
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3. Adjust the Low Voltage Supply

a. Change the CG 551AP front panel controls as
follows:

UNITS/DIV 1v/D
NUMBER OF DIVISIONS 1
(MULTIPLIER)

b. Attach the positive lead of the voltmeter to
A5TP1102 and the negative lead to A5TP1103.

¢. CHECK—that the voltmeter indication is between
+14.98 V dc and +15.02 V dc.

d. ADJUST—A5R1104, LV Adjust, for a voltmeter
indication of +15.00 V dc.

e. Disconnect the voltmeter leads from the two test
points.

4. Adjust the DAC Offset

a. Set the internal CAL/NORMAL switch, A9S1731,
located on the CPU (A9) assembly, to the CAL position
(up). The CG 551AP display window should read: DAC 0.

b. Connect the positive lead of the voltmeter to
AB6TP1304 and the negative lead to A6TP1400.

c. CHECK—that the voltmeter indicates between
—3.9806 V dc and —3.9812 V dc.

d. ADJUST—AG6R1325, DAC Offset, for a voltmeter
indication of —3.9809 V dc.

e. Leave the voltmeter connected for the next step.

5. Adjust DAC Gain

a. Pressthe CONTINUE buttononthe CG 551AP. The
display window should read: DAC 1.

b. CHECK—that the voltmeter indication is between
—6.7104 V dc and —6.7124 V dc.

c. ADJUST—ABR1324, DAC Gain, for a voltmeter
indication of —6.7114 V dc.
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d. Disconnect the voltmeter leads from the two test
points. DO NOT press the CONTINUE button. Proceed to
the next step.

6. Adjust the Pulse Head Drive

a. Connect the positive lead of the voltmeter to
A7TP1200 and the negative lead to A7TP1302.

b. CHECK—that the voltmeter indicates between
—5.20 V dc and —5.30 V dc.

c. ADJUST—A7R1202, Head Drive (—), for avoltmeter
indication of —5.25 V dc.

d. Press the CG 551AP CONTINUE button. The dis-
play should be: HEAD.

e. CHECK—that the voltmeter indicates between
+5.20 V dc and +5.30 V dc.

f. ADJUST—A7R1300, Head Drive (+), for a voltmeter
indication of +5.25 V dc.

g. Disconnect the voltmeter leads from the two test
points.

7. Adjust the Pulse Drive Delay

a. Press the CG 551AP CONTINUE button. The dis-
play should read: DELY.

b. Use a 50 Q coaxial cable to connect the CG 551AP
TRIGGER OUTPUT to the channel 1 vertical input of the
oscilloscope’s dual trace amplifier.

c. Use the oscilloscope’s X10 probe to connect test
point A7TP1200 to channel 2 vertical input of the os-
cilloscope’s dual trace amplifier. Trigger the sweep on
channel 1. Use positive slope trigger.

d. CHECK—the time delay between the two
waveforms displayed on the crt graticule. At the 50%
amplitude points, the delay should be between 110 ns and
130 ns.

e. ADJUST—A7R1200, Head Drive Delay, for a delay
of 120 ns at the 50% amplitude points between the trigger
positive edge and pulse drive negative edge waveforms.
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f. Disconnect the X10 probe and 50 Q cable from the
CG 551AP.

8. Zero the Calibration Constants

a. Press the CG 551AP CONTINUE button. The dis-
play should read the same as showninline 1 of Table 5-10.

b. CHECK—that the value displayed for the % error is
0.0%.

c. ADJUST—the CG 551AP VARIABLE knob for a
display of 0.0%.

d. Repeat steps 8a through 8c for the remaining lines
in Table 5-10. Each time you press CONTINUE, the
display should agree with the corresponding line.

For line 6 in Table 5-10, connect the precision 50 Q
termination to the output cable assembly and connect the
cable to the CG 551AP OUTPUT connector. Remove the
cable assembly and 50 Q termination before you press
CONTINUE for line 7.

e. When line 11 of Table 5-10 is reached and the
display reads CAL DONE, set the internal CAL/NORMAL
switch, A9S1731, to the NORMAL position (down).

Table 5-10
CALIBRATION DISPLAYS FOR STEP 8

Line CG 551AP Display Reading
1 5V *1 X1
2 50 mV *2X1
3 50 mV * 3X1
4 1V * 4 X1
5 1V *5X1

(connect 50 Q load)
6 10 mA *6X10

(remove 50 Q load)

7 50 mV *7X1
8 50 mV *8X1
9 10V *9X1
10 10V *10 X 10
11 CALDONE




9. Adjust the Translator Offset

a. Change the CG 551AP front panel controls as
follows:

AMPLITUDE MODE VOLTAGE

UNITS/DIV 10 V/D

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY DC

b. Connect the positive lead of the voltmeter to
ABTP1200 and the negative lead to A6TP1202.

c. CHECK—that the voltmeter indicates between
+9.9990 V dc and +10.0010 V dc.

d. ADJUST—A6R1532, Translator
voltmeter indication of +10.0000 V dc.

Offset, for a

e. Disconnect the voltmeter leads from the two test
points.

10. Adjust the Low SAC Offset

a. Change the CG 551AP front panel controls as
follows:

UNITS/DIV .1V/D
OUTPUT ON
USE FOR 50 Q LOAD Off

b. Use the bnc to male banana adapter and the output
cable assembly to connect the CG 551AP OUTPUT to the
digital voltmeter.

c. CHECK—that the voltmeter indication is between
+0.099990 V dc and +0.100010 V dc.

d. ADJUST—ABR1203, Low SAC Offset, for a
voltmeter indication of +0.100000 V dc.

e. Leave the voltmeter connections for the next step.

11. Adjust the High SAC Offset

a. Change the CG 551AP front panel controls as
follows:

UNITS/DIV 20 v/D

Calibration—CG 551AP, Vol. 2
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b. CHECK—that the voltmeter indication is between
+19.950 V dc and +20.050 V dc.

c. ADJUST—A6R1411, High SAC Offset, for a volt-
meter indication of +20.000 V dc.

d. Press the CG 551AP OUTPUT ON button (turns
output off).

e. Proceed to the next step.

12. Adjust the Current Offset

a. Insert the precision 50 Q termination between the
output cable assembly and the bnc female to dual banana
adapter on the voltmeter.

b. Change the CG 551AP front panel controls as
follows:

AMPLITUDE MODE CURRENT

UNITS/DIV 10 mA/D

NUMBER OF DIVISIONS 10
(MULTIPLIER)

FREQUENCY DC
VARIABLE ON
OUTPUT ON

c. ADJUST—the CG 551AP VARIABLE knob for a
voltmeter indication between +4.995 V dc and +5.005 V
dc. Do not change the VARIABLE knob for the remainder
of this step.

d. Change the CG 551AP UNITS/DIV control for
1 mA/D and press the MULTIPLIER button 1.

e. CHECK—that the voltmeter indication is between
+49.975 mV dc and +50.025 mV dc.

f. ADJUST—ABR1601, Current Offset, for a voltmeter
indication of +50.000 mV dc.

g. Disconnect the voltmeter, cable assembly, and 50 Q
termination from the CG 551AP.
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13. Adjust the Low SAC Compensation
a. Set the CG 551AP front panel controls as follows:

AMPLITUDE MODE VOLTAGE

UNITS/DIV 10 V/D

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY 100 kHz
VARIABLE Off
OUTPUT ON
USE FOR 50 Q LOAD Off
TRIGGER OUTPUT ON

b. Connect the CG 551AP OUTPUT through the out-
put cable assembly to the vertical input of the os-
cilloscope.

c. Set the oscilloscope vertical deflection for
2 volts/div and the horizontal sweep for 0.5 us/div.

d. Use a 50 Q) coaxial cable to connect the CG 551AP
TRIGGER OUTPUT to the oscilloscope external trigger
input. Adjust the oscilloscope trigger level for a stable
display with the rising edge of the signal at the first vertical
graticule line.

e. CHECK—the positive pulse for squarest leading
edge corner and flat top.

f. ADJUST—A6C1201, Low SAC Comp, so that the
positive pulse has the best leading edge corner and flat
top.

g. Press the CG 551AP OUTPUT ON button (turns
output off).

h. Proceed to the next step.

14. Adjust the High SAC Compensation

a. Disconnect the output cable assembly from the
oscilloscope vertical input.

b. Connectthe X10 probe (compensated) tothe output
cable assembly with a probe tip to bnc adapter and
connect the probe to the oscilloscope vertical input.

c. Set the oscilloscope vertical deflection for
50 volts/div and the horizontal sweep rate for 10 us/div.
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d. Change the CG 551AP front panel controls as
follows:

FREQUENCY 10 kHz

UNITS/DIV 20 V/D

NUMBER OF DIVISIONS 10
(MULTIPLIER)

OUTPUT ON

e. Adjustthe oscilloscope controls for a stable display
with the rising edge of the signal at the first vertical
graticule line.

f. CHECK—the positive pulse, leading edge corner, for
no overshoot.

g. ADJUST—ABC1401, High SAC Comp, so that the
positive pulse has the best leading edge corner with no
overshoot.

h. Press the CG 551AP OUTPUT ON button (turns
output off).

i. Remove all connections to the CG 551AP.

15. Adjust Power On Reference

a. Connect the positive lead of the voltmeter to
A8TP1202 and the negative lead to A8TP1200.

b. CHECK—for a voltmeter
+2.70 V dc and +2.76 V dc.

indication between

c. ADJUST—AB8R1300, Power On Ref, for a voltmeter
indication of +2.73 V dc.

d. Proceed to the next step.

16. Adjust the Head Offset

a. Connect the positive lead of the voltmeter to
A8TP1300.

b. CHECK—for a voltmeter indication between

—3.000 mV dc and +3.000 mV dc.

c. ADJUST—AB8R1301, Head Offset, for a voltmeter
indication of 0.0 mV dc.



d. Disconnect the voltmeter leads from the two test
points.

17. Adjust Low Edge Risetime and Aberrations

a. Use the output cable assembly, a 2X 50Q
attenuator, and the SMA male to bnc female adapter to
connect the CG 551AP OUTPUT connectortotheinput of
the S-6 Sampling Head (installed in the 7S11 Sampling
Unit). Terminate the S-6 with the SMA female (50 Q)
termination.

b. Connect the CG 551AP TRIGGER OUTPUT con-
nector to the 7T11 Sampling Sweep Unit Trig Input
connector, using a 50 Q coaxial cable, 2.5X 50 Q
attenuator, and SMA male to bnc female adapter.

c. Set the 7S11 controls as follows:

mV/Div 100

Polarity +Up

Delay centered
Dot Response Normal
Variable Off (CAL IN)

d. Set the 7T11 controls as follows:

Time Pos Rng 50 ns
Time/Div 1ns

Slope +

Ext Trig 50 Q, 2 V Max
Scan Rep
Sampling Random

e. Set the CG 551AP controls as follows:

AMPLITUDE MODE EDGE

UNITS/DIV 1V/D

NUMBER OF DIVISIONS 1
(MULTIPLIER)

FREQUENCY 1 MHz
EDGE POLARITY | (Positive)
VARIABLE Off (fixed)
TRIGGER OUTPUT ON
OUTPUT ON

f. Use the DC Offset, Time Position, Trig Level, Scan,
and other controls on the Sampling System to display a
500 mV, 1 ns, positive going edge on the crt.

g. CHECK—that the risetime of the displayed edge is
less than 1.3 ns, with minimum aberrations (see Fig. 5-3).
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2815-04

Fig. 5-3. Typical waveform for positive and negative low edge
abberation checks.

h. ADJUST—A7C1621, Low Edge Comp (+), to obtain
a risetime less than 1.3 ns and minimum aberrations
(similar to Fig. 5-3).

i. Change the CG 551AP EDGE POLARITY to f
(negative) and the 7S11 from +Up to Invert.

j. Readjust the Sampling System controls to display a
500 mV, 1 ns, negative going edge.

k. CHECK—that the risetime of the displayed edge is
less than 1.3 ns, with minimum aberrations.

. ADJUST—A7C1721, Low Edge Comp (—), to obtain
a risetime less than 1.3 ns and minimum aberrations
(similar to Fig. 5-3).

m. Remove all connections to the CG 551AP.

18. Adjust Mid Edge Offset and Mid Edge Comp

a. Use the output cable assembly to connect the
CG 551AP OUTPUT to the channel 1 vertical input on the
oscilloscope. Set the oscilloscope vertical deflection-for
2 volts/div, ac coupled, and untriggered in the automatic
mode.
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b. Set the CG 551AP front panel controls in the order

listed below:

AMPLITUDE MODE EDGE

EDGE POLARITY (Positive)

FREQUENCY 1 kHz

UNITS/DIV 2 V/D

NUMBER OF DIVISIONS 8
(MULTIPLIER) ‘

VARIABLE " Off (fixed)

ON '

j. CHECK—for exactly five vertical divisions of trace
separation.

k. ADJUST—A7R1408, Mid Edge Offset, for exactly
five vertical divisions of trace separation.

I. Change the CG 551AP controls as follows:

OUTPUT

c. Adjust the oscillos‘cope‘channel 1 variable control
for exactly six vertical divisions of trace separation.

d. Change the CG 551AP front panel controls as

AMPLITUDE MODE EDGE

EDGE POLARITY (Positive)

UNITS/DIV 2V/D

NUMBER OF DIVISIONS 6
(MULTIPLIER)

FREQUENCY 100 kHz

OUTPUT ON

m. Set the 7A26 for 2 volts/div and use the 7B80

follows:

AMPLITUDE VOLTS

UNITS/DIV 2 V/D

NUMBER OF DIVISIONS 8
(MULTIPLIER)

FREQUENCY 1 kHz

VARIABLE ON

OUTPUT ON

e. Adjustthe CG 551AP VARIABLE control for exactly
six vertical divisions of trace separation on the os-
cilloscope. Do not change the CG 551AP or the os-
cilloscope’s VARIABLE controls.

f. Change the CG 551AP front panel controls as

follows:
UNITS/DIV

.2V/D

NUMBER OF DIVISIONS 6

(MULTIPLIER)

g. Change the oscilloscope vertical deflection to

.2 volts/division.

controls to display the first leading edge of the 100 kHz
signal.

n. CHECK—that the risetime is equal to or less than
40 ns.

o. ADJUST—A7R1527, Mid Edge Comp, for a dis-
played risetime of 40 ns.

p. Press the CG 551AP OUTPUT ON button (turns
output off) and proceed to the next step.

19. Adjust High Edge Offset

a. Connect the CG 551AP output cable assembly to
the channel 1 vertical input of the oscilloscope viathe X10
probe (compensated) and bnc to probe tip adapter.

b. Set the oscilloscope vertical deflection for 20
volts/division, ac coupled, and untriggered in the
automatic mode.

c. Set the CG 551AP front panel controls in the order
listed:

h. Adjust the oscilloscope channel 1 variable control
for exactly five vertical divisions of trace separation.

i. Change the CG 551AP front panel controls as
follows:

AMPLITUDE MODE EDGE

UNITS/DIV .2V/D

NUMBER OF DIVISIONS 6
(MULTIPLIER)

OUTPUT ON
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AMPLITUDE MODE EDGE

NUMBER OF DIVISIONS 5
(MULTIPLIER)

UNITS/DIV 20 V/D

FREQUENCY 1 kHz

VARIABLE Off (fixed)

OUTPUT ON

d. Adjust the oscilloscope channel 1 variable control

for exactly four vertical divisions of trace separation.



e. Change the CG 551AP front panel controls as
follows:

AMPLITUDE MODE VOLTS

UNITS/DIV 20 V/D

NUMBER OF DIVISIONS 5
(MULTIPLIER)

FREQUENCY 1 kHz
VARIABLE ON
OUTPUT ON

f. Adjust the CG 551AP VARIABLE control for exactly
four vertical divisions of trace separation on the os-
cilloscope. Do not change the CG 551AP or the os-
cilloscope’s VARIABLE controls.

g. Change the CG 551AP front panel controls as
follows:

UNITS/DIV 5V/D
NUMBER OF DIVISIONS 4
(MULTIPLIER)

h. Change the oscilloscope vertical deflection to 2
volts/division.

i. Adjust the oscilloscope channel 1 variable control
for exactly six vertical divisions of trace separation.

j. Change the CG 551AP front panel controls as
follows:

AMPLITUDE MODE EDGE

UNITS/DIV 5V/D

NUMBER OF DIVISIONS 4
(MULTIPLIER)

OUTPUT ON

k. CHECK—for exactly six vertical divisions of trace
separation.

. ADJUST—AB8R1401, High Edge Offset, for exactly
six vertical divisions of trace separation on the os-
cilloscope.

m. Press the CG 551AP OUTPUT ON button (turns
output off) and disconnect all probes and cables from the
CG 551AP.

20. Adjust the Time Mark Power Supply (+12 V)
a. Press the CG 551AP MARKERS pushbutton.
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b. Connect the positive lead of the digital voltmeter to
A4TP1501 and the negative lead to A4TP1400.

c. CHECK—that the voltmeter indicates between
+11.9 V dc and +12.1 V dc.

d. ADJUST—A4R1400, 12 V Adjust, for a voltmeter
indication of +12.0 V dc.

e. Removethevoltmeterleadsfromthetwotest points.

21. Adjust the Fast Marker Shaper

a. Use the output cable assembly, a 2X 50 Q atten-
uator, and the SMA male to bnc female adapter to connect
the CG 551AP OUTPUT connector to the input of the S-6
Sampling Head. Terminate the S-6 with the 50 Q female
SMA terminator.

b. Use a 50 Q coaxial cable, 2.5X 50 Q) attenuator, and
SMA maleto bncfemale adapterto connectthe CG 551AP
TRIGGER OUTPUT connector to the Trig Input on the
7T11.

c. Set 7T11 Time/Div for 2 ns, Time Position Rng for
50 ns.

d. Set 7S11 for 100 mV/Div, +Up, and Normal Dot
Response.

e. Set the CG 551AP front panel controls as follows:

TIMING MODE MARKERS
UNITS/DIV 20 ns/D
VARIABLE Off (fixed)
MAG X10 Off
TRIGGER OUTPUT NORM—ON
OUTPUT ON

f. Adjust the Sampling System controls for a display of
two time marks.

g. CHECK—that the displayed marker amplitude is
greater than 1.25V (peak) and that the markers have a
triangular shape.

h. ADJUST—A4C1011, Fast Marker Shaper, for a
triangular shaped marker amplitude greater than 1.25 V
(peak).
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i. Proceed to the next step.

22. Adjust the 1 MHz Reference Frequency
NOTE

Do not perform this step if the instrument being
adjusted isthe CG 551AP, Option 01; go to step 23.

a. Remove the trigger input connection to the 7T11
Sampling Sweep unit and connect the coaxial cabletothe
direct input terminal on the counter. Set the counter for a
resolution of 1 Hz or a gate time of 1 second.

b. Change the CG 551AP front panel controls as
follows:

AMPLITUDE MODE EDGE
UNITS/DIV 1V/D
NUMBER OF DIVISIONS 1
(MULTIPLIER)
FREQUENCY
TRIGGER OUTPUT

1 MHz
NORM—ON

c. CHECK—that the counter display
between 999.990 kHz and 1000.010 kHz.

indicates

d. ADJUST—A3A8R1220, 1 MHz Adjust, for a counter
display of 1000.000 kHz. A3A8R1220 is accessible
through a hole in the circuit board shield (from the rear of
the instrument).

NOTE

Proceed to step 24 if the CG 551AP does not have
Option 01 installed.

23. Adjust the Option 01, 5 MHz TCXO

NOTE
Allow at least 30 minutes warmup time for the

CG 551AP and the DC 508 counter. The DC 508
must have the Option 01 time base installed.

a. Set the CG 551AP front panel controls as follows:

TIMING MODE MARKERS
UNITS/DIV .2 uS/D
VARIABLE Off (fixed)
TRIGGER OUTPUT ON—NORMAL
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b. Use a 50 Q) coaxial cable to connect the CG 551AP
TRIGGER OUTPUT to the direct input terminal of the
counter. Set the counter for a resolution of 1 Hz or a gate
time of 1 second.

c. CHECK—that the counter display is between
4999.990 kHz and 5000.010 kHz.

NOTE

Do not adjust the 5 MHz frequency unless it is
outside the limits stated in step 23c. The frequency is
factory adjusted to assure that it will remain within
tolerance over the specified temperature range
(+15°C to +50°C). The frequency at normal room
temperature may not be exactly 5000.000 kHz.

d. Remove the screw covering the adjustment holein
the side of the TCXO case. Note the marking onthe TCXO
case, "Set to XXXX. XXXX kHz at 27°C".

e. ADJUST—the TCXO frequency trimmer for a
counter display reading equal to the frequency marked on
the TCXO case.

f. Replace the screw covering the adjustment hole.

g. Disconnect all cables.

h. Proceed to the next step.

24. Adjust the Calibration Factors

a. Use the output cable assembly, precision 50 Q
termination, and the bnc to dual banana plug adapter to
connect the CG 551AP OUTPUT connector to the digital
voltmeter input. Insert termination between cable and
adapter.

b. Set the internal CAL/NORMAL switch, A9S1731, to
the CAL (up) position.

c. Pressthe CG 551AP CONTINUE button four times,
skipping the first four CG 551AP display readings shown
in Table 5-11.

d. CHECK—that the CG 551AP display is that shown
in line 5 of Table 5-11 and that the voltmeter indication is
between the voltage limits shown for line 5.



e. ADJUST—the CG 551AP VARIABLE control sothat
the voltmeter display is within the indicated voltage limits
and as close to the nominal value as possible.

f. Press the CG 551AP CONTINUE button and
proceed to the next line in Table 5-11 (line 6).

g. Repeat steps 24d through 24f for line 6 and the
remaining lines in Table 5-11. Check and adjust the
CG 551AP VARIABLE control for the voltage limits as

Calibration—CG 551AP, Vol. 2
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indicated for eachline. Forlines 11through 15, removethe
50 Q) termination and connect the output cable assembly
directly to the voltmeter input.

h. When CAL DONE is displayed for line 15, set the
internal CAL/NORMAL switch, A9S1731, to the NORMAL
(down) position.

i. This completes the Adjustment Procedure for the
CG 551AP.

Table 5-11
CALIBRATION FACTOR VOLTAGE LIMITS

Line CG 551AP Display N\‘;:::";a' Termination Voltage Limits

1. | DACO

2. DAC 1

3. HEAD

4. DELY

5. | 5v X 5.0000 V 50 O 4.9963 V to 5.0038 V

6. 50 mV * 2X1 50.000 mV 50 Q 49.963 mV to 50.038 mV

7. | 50mv * 3X1 50.000 mV 50 Q 49.963 mV to 50.038 mV

8. 1V *4X1 1.00000 V 50 O .99925 V to 1.00075 V

9. 1V * 5X1 1.00000 V 50 O .99925 V to 1.00075 V
10. 10 mA s 6X10 5.0000 V 50 4.9963 V to 5.0038 V
11. 50 mV * 7X1 50.000 mV Open 49.963 mV to 50.038 mV
12. | s0mv * 8X1 50.000 mV Open 49.963 mV to 50.038 mV
13. | 10V < 9x1q 10.000 V Open 9.9925 V to 10.075 V
4. | 10V * 10X 10 100.000 V Open 99.925 V to 100.075 V
15. | CAL DONE

REV A MAR 1981
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Section 6—CG 551AP, Vol. 2

MAINTENANCE

This section of the manual contains information for performing preventive maintenance, instrument disassembly, circuit
board maintenance, troubleshooting, and corrective maintenance for the CG 551AP. In addition, specific diagnostic
procedures using the signature analysis method of troubleshooting is found in the latter part of this section.

PREVENTIVE MAINTENANCE

INTRODUCTION

Preventive maintenance, when performed on aregular
basis, can prevent instrument breakdown and may im-
prove instrument reliability. The severity of the environ-
ment to which the instrument is subjected will determine
the frequency of maintenance. A convenient time to
perform preventive maintenance is preceding electrical
adjustment of the instrument.

STATIC-SENSITIVE COMPONENTS

CAUTION

Static discharge can damage any semiconductor
component in this instrument.

Precautions

This instrument contains electrical components that
are susceptible to damage from static discharge. See
Table 6-1 for relative susceptibility of various classes of
semiconductors. Static voltages of 1 kV to 30 kV are
common in unprotected environments.

Observe the following precautions to avoid damage:

1. Minimize handling of static-sensitive components.

2. Transport and store static-sensitive components or
assemblies in their original containers, on a metal
rail, or on conductive foam. Label any package that
contains static-sensitive assemblies or components.

3. Discharge the static voltage from your body by
wearing a wrist strap while handling these com-

ponents. Servicing static-sensitive assemblies or
components should be performed only at a static-
free work station by qualified service personnel.

4. Nothing capable of generating or holding a static
charge should be allowed on the work station
surface.

5. Keep the component leads shorted together
whenever possible.

6. Pick up components by the body, never by the leads.

7. Do not slide the components over any surface.

8. Avoid handling components in areas that have a
floor or work surface covering capable of gen-
erating a static charge.

9. Use a soldering iron that is connected to earth
ground.

10. Use only special antistatic suction type or wick type
desoldering tools.

Test Equipment

Before using any test equipment to make meas-
urements on static-sensitive components or assemblies,
be certain that any voltage or current supplied by the test
equipment does not exceed thelimits of the component to
be tested.
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Table 6-1

RELATIVE SUSCEPTIBILITY TO
STATIC DISCHARGE DAMAGE

Relative
Susceptibility

Semiconductor Classes Levels®

MOS or CMOS microcircuits or
discretes, or linear microcircuits
with MOS inputs. (Most Sensitive)

ECL

—_

Schottky signal diodes
Schottky TTL

High-frequency bipolar transistors

JFETs

Linear microcircuits

Low-power Schottky TTL

© |00 |N OO, (A |W N

TTL (Least Sensitive)

 Voltage equivalent for levels:

1=100to 500V 4=500V 7=400to 1000V (est.)
2=200to 500V 5=400to600V 8 =900V
3=250V 6=600to800V 9=1200V

(Voltage discharged from a 100 pF capacitor through a resis-
tance of 100 ohms.)

CLEANING

Introduction

The CG 551AP should be cleaned as often as operating
conditions require. Accumulation of dirtin theinstrument
can cause overheating and component breakdown. Dirt
on components acts as aninsulating blanket and prevents
efficient heat dissipation. It also provides an electrical
conduction path which may result in instrument failure.
The side panels reduce the amount of dust reaching the
interior of the instrument. Operation without the panelsin
place necessitates more frequent cleaning.

CAUTION

Use a nonresidue type of cleaner, preferably
isopropyl alcohol, ortotally denatured ethyl alcohol.
Do not use alcohol or petroleum based cleansing
agents on the frent panel. Do not use air or any
solvent to clean the IFront Panel circuit board. Before
using any other type of cleaner, consult your
Tektronix Service Center or representative.

Exterior

Loose dust accumulated on the outside of the instru-
ment can be removed with a soft cloth or small brush. The
brush is particularly useful for dislodging dirt on and
around the front panel and front-panel controls. Dirt
which remains can be removed with a soft cloth dampened
in amild detergent and water solution. Do not use abrasive
cleaners.

Interior

Cleaning the interior of the instrument should only be
necessary occasionally. The best way to cleantheinterior
is to blow off the accumulated dust with dry, low-velocity
air (approximately 5 Ib/in’). Remove any dirt which
remains with a soft brush or a cloth dampened with a mild
detergent and water solution. A cotton-tipped applicator
is useful for cleaning in narrow spaces, or for cleaning
more delicate circuit components.

To properly hand clean a circuit board with edge
connectors, hold the board so the cleaning residue runs
away from the connectors. Do not scrape or use an eraser
to clean the edge connector contacts. Abrasive cleaning
can remove the gold plating resulting in possible destruc-
tion of electrical continuity.

Circuit boards and components must be dry before
applying power to prevent damage from electrical
arcing.

VISUAL INSPECTION

The CG 551AP should be inspected occasionally for
such defects as broken connections, improperly seated
semiconductors, damaged or improperly installed circuit
boards, and heat-damaged parts. The corrective pro-
cedure for most visible defects is obvious; however,
particular care must be taken if heat-damaged parts are
found. Overheating usually indicates other trouble in the
instrument; therefore, correcting the cause of overheating
is important to prevent recurrence of the damage.

SEMICONDUCTOR CHECKS

Periodic checks of semiconductors are not
recommended. The best check of semiconductor perfor-
mance is actual operation in the instrument. More details
on semiconductors are given under Troubleshooting later
in this section.



PERIODIC ELECTRICAL ADJUSTMENT

To ensure accurate measurements, check the electrical
adjustment of this instrument after each 1000 hours of
operation, or every six months if used infrequently. In
addition, replacement of components may necessitate
adjustment of the affected circuits. Complete adjustment
instructions are given in the Calibration section. This
procedure can be helpful in localizing certain troubles in
the instrument, and in some cases, may correct them.

GENERAL TROUBLESHOOTING

The following general information is provided to
facilitate troubleshooting of the CG 551AP. Information
contained in other sections of this manual should be used
in conjunction with the following data to aid in locating a
defective component. An understanding of the circuit
operation is helpful in locating troubles; refer to the
Theory of Operation section in Vol. 1 for this information.

TROUBLESHOOTING AIDS

Diagrams

Complete schematic diagrams are given on the pullout
pages located in the rear of this manual. The component
number and electrical value of each component in this
instrument are shown on these diagrams. (See the first
page of the Diagrams and Circuit Board lllustrations
section for definitions of the reference designators and
symbols used to identify componentsin this instrument.)

Circuit Board lllustrations

To aid in locating components, a circuit board il-
lustration(s) appears on the back of the pullout page
facing the associated schematic diagram. Each circuit
board illustration is arranged in a grid locator with a
component reference chart to facilitate rapid location of
components contained in the schematic diagrams and on
the circuit board.

Troubleshooting Charts

Troubleshooting charts and diagnostic procedures for
the Central Processing circuits are located in the latter
part of this section.

Troubleshooting charts for the Amplitude and Timing
circuits are located in the foldout pages. The
troubleshooting charts locate the malfunctionsto a circuit
block level. The circuits listed are discussed in detail inthe
Theory of Operation section.
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Component Color Coding

The instrument contains brown composition resistors,
some metal film resistors, and some wire-wound resistors.
The resistance values of wire-wound resistors are usually
printed on the component body. The resistance values of
composition resistors and metal film resistors are color
coded on the components usingthe EIA color code (some
metal film resistors may have the value printed on the
body). The color code is read starting with the stripe
nearest the end of the resistor. Composition resistors have
four stripes, which consist of two significant figures, a
multiplier and a tolerance value. Metal film resistors have
five stripes consisting of three significant figures, a
multiplier and a tolerance value.

The values of common disc capacitors and small
electrolytics are marked on the side of the component
body. The epoxy coated tantalum capacitors used in the
instrument are color coded using amodified EIA code (see
Fig. 6-1).

The cathode end of glass encased diodes is indicated
by a stripe, a series of stripes, or a dot. The cathode and
anode ends of metal encased diodes can be identified by
the diode symbol marked on the body.

Semiconductor Lead Configurations

Lead configurations for semiconductor devices and
some integrated circuits used inthe CG 551AP areshown
in Fig. 6-2.

Multipin Connectors

Pin 1 on multipin connectors is designated with a
triangle. A triangle, dot, or square printed on circuit
boards denotes pin 1. When a connection is made to a
circuit board, the orientation of the triangle on the
multipin holder is determined by theindex (triangle, dot or
square) printed on the circuit board (see Fig. 6-3). Some
multipin connectors are keyed with a plastic pin that
protrudes through a hole on the circuit board. Proper
mating with the multipin connector and the pin(s) on the
circuit board cannot be accomplished unless this pin is
aligned with the hole on the circuit board.

Some multipin connectors are equipped with alocking
mechanism to more readily secure the connector to the
circuit board. To remove these connectors, grasp the
connector body and pull perpendicular to the circuit
board. They should not be removed by pulling on the wire
leads; this causes the locking mechanism to clamp onto
the circuit board pins.
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COMPOSITION
RESISTORS

0JO) and(3)- 1ST, 2ND, AND 3RD SIGNI FICANT FIGS.
@ - MULTIPLIER (T) - TOLERANCE;
(T - TEMPERATURE COEFFICIENT.

METAL-FILM
RESISTORS

BODY COLOR
OPTIONAL
WITH VENDOR

DIPPED
TANTALUM
ELECTROLYTICS

@ AND/OR @ COLOR CODE MAY NOT
BE PRESENT ON SOME CAPACITORS;
(P) - POLARITY AND VOLTAGE RATING

RESISTORS CAPACITORS

COLOR | SIGNIFICANT

FIGURES |MULTIPLIER|TOLERANCE|MULTIPLIER | TOLERANCE | VOLTAGE
(OHMS) (pF) RATING
BLACK 0 1 - 4vDC
BROWN 1 10 1% 6vVDC
RED 2 102 or 100 +2% 10VDC
ORANGE 3 1030r 1 K +3% 15VDC
YELLOW 4 104 or 10K +4% 104 or 10,000 20vDC
5 1050r
GREEN 5 105 or 100 K *1/2% 100000 25VDC
6
BLUE 6 106 or 1 M +1/4% L 00 35VDC
7

VIOLET 7 _— +1/10% 10 (;c?o 5’60 50VDC

GRAY 8 E— S -
WHITE 9 — —_—

GOLD —_— 101 or 0.1 +5% _— +5% _
SILVER N 102 or 0.01 +10%  — +10% -

NONE N R +20% — —20% _

2815-05 (C1862-74)

Fig. 6-1. Color code for resistors and capacitors.
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NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

L | SIGNAL DIODE LIGHT EMITTING
PLASTIC-CASED TRANSISTORS DIODE (L.E.D.)

SINGLE

PLASTIC-POWER DARLINGTON

METAL-CASED TRANSISTORS TRANSISTORS TRANSISTOR

INDEX

J

(1988-26)2815-06 A

INTEGRATED CIRCUITS

Fig. 6-2. Semiconductor lead configurations.
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END-LEAD
MULTI-PIN
CONNECTOR

INDEX

:

' v

HOLDER END-LEAD
MULTI-PIN
CONNECTOR
~
it MULTI-PIN
CONNECTOR
INDEX

2815-07 (C1986-68)

Fig. 6-3. Orientation of multi-pin connectors.

TROUBLESHOOTING EQUIPMENT

See the equipment list in the Calibration section of this
manual for equipment suggestions for maintaining the
CG 551AP.

Extender Cables and Board Extenders

Several extenders are availabletoimprove accessibility
to the CG 551AP for servicing. The entireinstrument can
be operated outside of the power module using three
Flexible Extender Cables (Tektronix Part Number 067-
0645-02).

Individual boards may be extended at right angles
outside the top of the instrument using a Rigid Circuit
Board Extender (Tektronix Part Number 067-0975-00). To
use this extender remove the desired board, replace the
board with the extender, with the word Top atthetop of the
instrument, and plug the board into the socket ontherigid
extender. Make certain the board is correctly pluggedinto
the rigid extender (top of board toward front of instru-
ment). If the board chosen has connectors on both ends,
use the Flexible Extender Cable (Tektronix Part Number
067-0645-02) to connect the board to the power module.

For further flexibility, another Flexible Circuit Board
Extender, (Tektronix Part Number 067-0974-00) can be
plugged into the Main Interconnect board or the rigid
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extender and the chosen board plugged into the flexible
extender. In either case, if the board has a power module
connector it must be connected to the power module as
previously described. Make certain all connectors are
properly oriented.

GENERAL TROUBLESHOOTING
TECHNIQUES

This troubleshooting procedure is arranged to check
the simple trouble possibilities before proceeding with
extensive troubleshooting. The first few checks ensure
proper connection, operation, and adjustment. If the
trouble is not located by these checks, the remaining steps
aid in locating the defective component. When the defec-
tive component is located, replace it following the
procedures given under Corrective Maintenance.

1. Check Control Settings

Incorrect control settings can appear to be an equip-
ment problem. If there is any question about the correct
function or operation of any control on the CG 551AP,
refer to the Operating Instructions (Vol. 1).

2. Check Associated Equipment

Before proceeding with troubleshooting, check that
the equipment used with this instrument is operating
correctly. Also, check that the interconnecting cables are
not defective.

3. Visual Check

Visually check that portion of the instrument in which
the trouble is located. Many troubles can be found by
visible indications such as unsoldered connections, loose
cable connections, broken wires, damaged circuit boards,
and damaged components.

4. Check Instrument Adjustment

Checkthe electrical adjustment of thisinstrument, or of
the affected circuit if the trouble appears in one circuit.
The apparent trouble may only be a result of misadjust-
ment. Complete adjustment instructions are given in the
Calibration section.

5. Isolate Trouble to a Circuit

To isolate trouble to a particular circuit, note the
trouble symptom. The symptom oftenidentifies the circuit
in which the trouble is located. When trouble symptoms
appear in more than one circuit, check the affected
circuits by taking voltage and waveform measurements.
Also check for the correct output signals at the front and
rear-panel input/output connectors with a test os-
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cilloscope. If the signal is correct, the circuit is working
correctly up to that point. :

The CG 551AP Troubleshooting Charts in the Dia-
grams and lllustrations (foldout) section provides a guide
for locating defective circuits to the circuit block level.
Start at the top of the chart and perform the checks until a
stepis found that does not produce the indicated results.

After the defective circuit has been located, proceed
with step 6 to locate the defective componenti(s).

6. Check Individuai Components

The following procedures describe methods of check-
ing individual componentsinthe CG 551AP. Components
which are soldered in place are best checked by first
disconnecting one end. This isolates the measurements
from the effects of surrounding circuitry.

FUSES. Check for open fuses by checking continuity
with an ohmmeter.

TRANSISTORS. A good check of transistor operation
is actual performance under operating conditions. A
transistor can most effectively be checked by substituting
a new component for it (or one which has been previously
checked). However, be sure that circuit conditions are not
suchthat areplacementtransistor might also be damaged.
If substitute transistors are not available, use a dynamic
tester. Static-type testers are not recommended, since
they do not check operation under simulated operating
conditions.

INTEGRATED CIRCUITS. Integrated circuits can be
checked with a voltmeter, test oscilloscope, or by direct
substitution. A good understanding of the circuit opera-
tion is essential to troubleshooting circuits using in-

tegrated circuits. In addition, operating waveforms, logic

levels, and other operating information for the integrated
circuits are given in the Theory of Operation section and
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troubleshooting charts. Use care when checking voltages
and waveforms around the integrated circuits so that
adjacent leads are not shorted together. A convenient
means of clipping a test probe to the in-line, multipin
integrated circuits is with an integrated circuit test clip.
This device also doubles as an integrated circuit extrac-
tion tool.

DIODES. A diode can be checked for an open or
shorted condition by measuring the resistance between
terminals with an ohmmeter on a scale having a low
internal source current, such as the R X 1k scale. The
resistance should be very high in one direction and very
low when the meter leads are reversed.

CAUTION

When checking diodes, do not use an ohmmeter
scale that has a high internal current since high
currents may damage the diodes under test.

RESISTORS. Check the resistors with an ohmmeter.
Resistor tolerances are giveninthe Replaceable Electrical
Parts list. Normally, resistors do not need to be replaced
unless the measured value varies widely from the specified
value.

CAPACITORS. A leaky or shorted capacitor can best
be detected by checking resistance with an ohmmeter on
the highest scale. Do not exceed the voltage rating of the
capacitor. The resistance reading should be high after
initial charge of the capacitor. An open capacitor can best
be detected with a capacitance meter or by checking to
see if the capacitor passes ac signals.

7. Repair and Adjust the Circuit

If any defective parts are located, follow the replace-
ment procedures given under Component Replacementin
this section. Check the performance of any circuit that has
been repaired or that has had any electrical components
replaced. Adjustment of that circuit may be necessary.
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INSTRUMENT DISASSEMBLY AND BOARD
MAINTENANCE

Circuit Board Removal

See Fig. 6-4 for an exploded view of CG 551AP circuit
board locations.

Before removing the circuit boards, other than the
Front Panel and Main Interconnect boards, remove the
screw shown in Fig. 6-5.

Toremovetop and bottom covers see Fig. 6-6 and Fig. 6-7.

CAUTION

When replacing a circuit board, or connecting a
board to an extender cable, be certain that the
boards are in their proper slot and aligned with the
proper power module interface connection.

Front Panel Removal

To remove the front panel and gain access to the Main
Interconnect board, remove the nine screws attachingthe
front panel. These screws are shown in Figs. 6-6 and 6-7.
Separate the front panel from the chassis and remove the
ribbon cable connector attached to the Main Interconnect
board. Also, note the routing of the coaxial cables through
the Main Interconnect board to the Output and Time Mark
boards.

Display LED Removal

To gain access to the LEDs, remove the transparent,
red front cover by depressingthethreetabsthat attach the
cover to the top of the front panel. The LEDs may then be
unsoldered from the Front Panel circuit board and
removed without removing the Front Panel circuit board.

Front Panel Circuit Board (A1)

To remove the Front Panel circuit board, disconnect
the wires attaching the REMOTE VARIABLE connector to
the Front Panel circuit board. Also remove the wires
connected to the OUTPUT, TRIGGER OUTPUT, and the
CURRENT LOOP. Remove the two knobs attached to the
UNITS/DIV control and remove the five screws attaching
the circuit board to the front panel. To remove the
pushbutton switches, push them out of the circuit board
from the rear.

The UNITS/DIV switch, if defective, must be replaced
as a unit. To remove this switch, unsolder the four wires
attached to the switch and remove the three screws.
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Do not clean the Front Panel circuit board with water,
air, or any solvent unless the pushbutton switches are
removed first. Any dirt forced or carried under the switch
contacts can cause intermittent operation.

Main Interconnect Board (A2)

This board is removed from the instrument after the
front panel is removed. The Main Interconnect board is
attached by two screws in angle brackets attached to the
bottom of the instrument. See Fig. 6-7. Also, remove the
four screws attaching the shields to this board. No special
maintenance procedures are required when servicing this
board.

Time Interface Board (A3/A3A1—A3A8)

To remove the A3 board see Fig. 6-8. To gain access to
the small circuit boards mountedinthe shields attachedto
the Time Interface board, remove the two aluminum
covers attached to the shields. The rubber pads attached
to the cover improve heat transfer characteristics from
components mounted on the circuit boards. These pads
are attached to the shields with self-sticking adhesive. The
inside of the aluminum covers are silk screened to show
the pad outlines. Make certain, whenreplacingthe covers,
that they are replaced with the pads next to the com-
ponents and that all screws are installed.

Toremove the small circuit boards (ASA1—A3A8) from
the shields and to remove the shields from the Time
Interface board, refer to the instructions in Fig. 6-9.

Time Mark Board (A4)

No special board maintenance procedures arerequired
for this board. Make certain the two fuses are replaced
with the correct values.

Power Supply Boards (A5/A5A1)

To remove the Power Supply Isolator board from the
Power Supply Main board, remove the four screws
attaching the Isolator to the main board.

To remove the Isolator board from the shield, unsolder
the wires from the board to the shield feed-throughs atthe
feed-through connections. Then remove the four hex
posts and remove the board.



A1
A2
A3

A4
A5
Ab

A8
A9

FRONT PANEL

MAIN INTERCONNECT
TIME INTERFACE

A3A1 OFFSET PLL

A3A2 SLEWING CONTROL
A3A3 OFFSET VCO

A3A4 COUNTER (TRIGGER)
A3AS5 COUNTER (SLEWING)
A3A6 STEERING

A3A7 MAIN VCO

A3A8 MAIN PLL

TIME MARK

PS MAIN

AS5A1 PS ISOLATOR

A5A2 PS INTERFACE
REFERENCE

OUTPUT

HIGH EDGE

CPU

A9A1 GPIB

CG 551AP, Vol. 2—Maintenance

2815-08

Fig. 6-4. CG 551AP circuit board locations. Power is lost to all boards if the A3 board is removed.
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Fig. 6-6. Top view of CG 551AP.
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Fig. 6-7. Bottom view of CG 551AP.

Slots for Time Interface board
removal

To remove the Time Interface board first remove
the Time Mark board then slide the assembly to
the plug-in rear until the board connector clears
the socket on the Main Interconnect board. Move
the board to the plug-in left, as viewed from the
rear, until the board lines up with the marked
slots. Then remove the board toward the plug-in

2815-12

Fig. 6-8. Rear view of CG 551AP.



Power Supply Interface Board (A5A2)

No special maintenance procedures are required for
servicing this board.

Reference Board (A6)

No special maintenance procedures are required on
this board.

Output Board (A7)

To remove the attenuator chips press down on both
ends of the clips holding the ceramic attenuators to the
circuit board. Slide the clips in the proper direction and
remove. Refer to Fig. 6-10.

Toremove individual boards from slew
module shields on both sides of Time
Intertace board remove the four (the L-
shaped board on the reverse side has
five screws) 5/64" Allen head cap-
screws attaching each board to the
shields. Unscrew each screw evenly as
the screws have attached washers un-
der the boards to free the square pin
connectors.

oving both covers and small §
ircuit boards, remove these screws to
remove shields from board.

2815-13

Fig. 6-9. Outside of Time Interface board. Although only one side
is shown, small board removal instructions are identical for both
sides:

Relay hold-down screw

- Position the attenuator hold-down’
clips as shown
. 2815-14

Fig. 6-10. Output board.
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Make certain the ceramic chips are replaced sothatthe
contact points contact the runs on the circuit board. Also
make certain the clips are replaced facing the proper
direction.

When replacing the Output board in the instrument,
connect the coaxial cable from the CURRENT LOOP to
the front-most connector. Connect the coaxial cable from
the OUTPUT connector to the socket toward the rear of
the board.

MAGNETIC LATCHING RELAYS. Topreventdamage
to these relays, do not remove them from the Output
circuit board unless absolutely necessary. If the relay
contacts become noisy or the relay fails to operate,
remove the relay from the circuit board. Remove the two
screws, attaching each relay, from the back of the board.

Clean the circuit board contacts with a small brush and
isopropyl alcohol. Do not use any solvent that may attach
polycarbonates such as hydrocarbon chlorides, ketones,
esters, etc. Do not use a cotton swab as small cotton
filaments may remain on the contact area.

Clean the contact fingers on the relay armature by
lightly brushing the contacts with a brush dipped in
isopropyl alcohol.

To remove the relay armature from the relay, obtain a
wire or tool with a diameter less than 0.040"”, such as a
paperclip. Before removing the armature, mark the orien-
tation of the armature to the housing. Orientation is
important for proper operation. Placethetool inthe slot on
the side of the housing and gently lift the relay armature.
See Fig. 6-11.

Clean the interior of the relay, around the pole pieces,
with isopropyl alcohol. The interior of the relay must be
completely dry before reinstalling the armature. Use airto
dry excess alcohol from the housing.

NOTE

Do not spray contact cleaner on the relays or
anywhere on the board when they are installed on
the board. Any foreign material between the pole
pieces and the armature can cause faulty operation.
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2815-15

Fig. 6-11. Method of removing magnetic latch relay armature.

High Edge Board (A8)

No special maintenance procedures are required for
this board.

CPU and GPIB Boards (A9 and A9A1)

To remove the CPU board (A9) from the instrument,
first remove the GPIB board (A9A1). This is done by
disconnecting the ribbon cable at the CPU board. Remove
the three screws attaching the GPIB board to the CPU
board and remove the GPIB board. Do not short the
battery terminals during board removal.

BATTERY. A batterytomaintaincalibrationdatainthe
CMOS RAM'’s during power off times is located on the
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CPU board (A9). The battery is automatically recharged
when the instrument is operating.

Never use an ammeter to measure the short-circuit
current supplied by the battery as the cell may be
damaged.

Be careful to not short the battery terminals. If the
battery terminals are shorted without power appliedtothe
instrument, all calibration data in the RAM’s will be lost.

When the board is out of the instrument, lay the board
on an insulating surface, such as sponge rubber.

To remove the battery from the board for replacement,
unsolder the tabs at the ends of the battery. The battery is
attached with cable tiedown straps. Cut the straps and
replace them with new straps when installing a new
battery. ‘

If the calibration constants are lost due to low battery
voltage, an ERROR 17 message will appear onthe display.
To determine if the battery is defective, measure the
voltage across the end terminals with a high impedance
voltmeter. The voltage should be =3.6 V. The life of the
battery in the circuit is nearly the same as shelf life due to
the extremely low current drain.

Do not dispose of the battery in a fire or open flame
as the battery may explode.



CORRECTI

INTRODUCTION

Corrective maintenance consists of component
replacement and instrument repair. Special techniques
required to replace components in the CG 551AP are
given here.

Obtaining Replacement Parts

Electrical and mechanical parts can be obtained
through your local Tekironix Field Office or represen-
tative. However, it may be possible to obtain many of the
standard electronic components from alocal commercial
source. Before purchasing or ordering a part from a
source other than Tektronix, Inc., check the Replaceable
Electrical Parts list for the proper value, rating, tolerance,
and description.

NOTE

When selecting replacement parts, remember that
the physical size and shape of a component may
affect its performance in the instrument,

Some parts are manufactured or selected by Tektronix,
Inc. to satisfy particular requirements, or are manufac-
tured for Tektronix, Inc. to our specifications. Most of the
mechanical parts used in this instrument have been
manufactured by Tektronix, Inc. To determine manufac-
turer of parts, refer to the Replaceable Parts list and the
Cross Reference Index, Mfr. Code Number to Manufac-
turer.

When ordering replacement parts from Tektronix, Inc.,
include the following information:

1. Instrument type and Option number.
2. Instrument serial number.

3. A description of the part (if electrical, include
complete circuit number).

4. Tektronix part number.

SOLDERING TECHNIQUES

WARNING

5

To avoid electric-shock hazard, disconnect the
instrument from the power source before soldering.
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VE MAINTENANCE

The reliability and accuracy of this instrument can be
maintained only if proper soldering techniques are used
when repairing or replacing parts. General soldering
techniques which apply to maintenance of any precision
electronic equipment should be used when working on
this instrument. Use only 60/40 rosin-core, electronic
grade solder. The choice of soldering iron is determined
by the repair to be made.

CAUTION (

Several of the circuit boards in the CG 551AP are
multilayer type boards with a conductive path
laminated between the top and bottom board layers.
All soldering on these boards should be done with
extreme care to prevent breaking the connections to
this center conductor. Only experienced main-
tenance personnel should attempt repair of the
following boards:

AT1-Front Panel, A2-Main Interconnect, A3-Time
Interface, A3A4-Counter (Trigger), ASA5-Counter
(Slewing), A4-Time Mark, A6-Reference, A7-
Output.

Do not allow solder or solder flux to flow under
printed circuit board switches. The printed circuit
board is part of the switch contacts; intermittent
switch operation can occur if the contacts are
contaminated.

When soldering on circuit boards or small wiring, use
only a 15 watt, pencil type solderingiron. A higher wattage
soldering iron can cause the etched circuit wiring to
separate from the board base material and melt the
insulation from small wiring. Always keep the soldering
iron tip properly tinned to ensure the best heat transfer to
the solder joint. Apply only enough heat to remove the
component or to make a good solder joint. To protect heat
sensitive components, hold the component lead with a
pair of long-nose pliers between the component body and
the solder joint. Use a solder removing wick to remove
excess solder from connections or to clean circuit board
pads.

The following techniques should be used to replace a
component on any of the circuit boards not mentioned in
the preceding Caution note.

1. Touch the soldering iron to the lead at the solder
connection. Never place the iron directly on the board as
this may damage the board.
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2. Melt a small amount of solder onto the component
lead connection. This replaces the flux, which may have
been removed during instrument cleaning, and facilitates
removal of the component.

3. Grip the component lead with a pair of long-nose
pliers. When the solder begins to flow, gently pull the
component lead from the board. If unable to separate the
lead from the board, try removing the other end of the
component.

NOTE

Some components are difficult to remove from the
circuit boards due to a bend placed in each lead
during machine insertion of the component. The
purpose of the bent leads is to hold the componentin
position during a flow-solder manufacturing proc-
ess which solders all components at once. To make
removal of machine inserted components easier,
straighten the leads of the component on the back of
the circuit board, using a small screwdriver or pliers,
while heating the soldered connection.

4. Bend the leads of the replacement component to fit
the holes in the circuit board. If the component is replaced
while the board is mountedintheinstrument, cuttheleads
so they will just protrude through the board. Insert the
leads into the holes in the board so that the component is
firmly seated against the board, or as originally position-
ed.

5. Touch theirontothe connection and apply enough
solder to make a firm solder joint.

6. Cut off any excess lead protruding through the
board (if not clipped in step 4).

7. Clean the area around the solder connection with a
flux removing solvent. Be careful not to remove informa-
tion printed on the circuit board.

COMPONENT REMOVAL AND
REPLACEMENT

To avoid electric-shock hazard, always disconnect
the instrument from the power source before remov-
ing or replacing components or plug-in units.
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The exploded view drawings associated with the
Replaceable Mechanical Parts list (located at the rear of
this manual) may be helpful in the removal or disassembly
of individual components or subassemblies.

Semiconductors

Semiconductors should not be replaced unless actual-
ly defective. If removed from their sockets during routine
maintenance, return them to their original sockets. Un-
necessary replacement of semiconductors may affect the
adjustment of the instrument. When semiconductors are
replaced, check the operation of circuits which may be
affected.

Replacement semiconductors should be of the original
type or a direct replacement. Lead configurations of the
semiconductors used in this instrument are shown in Fig.
6-2. Some plastic case transistors have lead con-
figurations which do not agree with those shown. If a
replacement transistor is made by a different manufac-
turer than the original, check the manufacturer’'s basing
diagram for correct basing. When removing soldered-on
transistors, use a solder-removing wick to remove the
solder from the circuit board pads. When replacing
transistors requiring silicone grease for heat transfer,
replace the silicone grease as necessary.

Handle silicone grease with care. Avoid getting the
silicone greasein your eyes. Wash handsthoroughly
after use.

An extracting tool should be used to remove thein-line
integrated circuits to prevent damaging the pins. Thistool
is available from Tektronix, Inc.; order Tektronix Part
Number 003-0619-00. If an extracting tool is not available,
use care to avoid damaging the pins. Pull slowly and
evenly on both ends of the integraged circuit. Try to avoid
disengaging one end from the socket beforethe other end.

Interconnecting Pins

Several methods of interconnection, including ribbon
cable connectors, are used to electrically connect the
circuit boards with other boards and components. When
the interconnection is made with a coaxial cable, aspecial
end-lead connector plugs into a socket on the board.
Other interconnections are made with a pin soldered into
the board.

Two types of mating connectors are used for these
interconnecting pins. If the mating connector is mounted
on a plug-on circuit board, a special socket is soldered
into the board. If the mating connector is on the end of a
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lead, an end-lead pin connector is used which mates with
the interconnecting pin. The following information
provides the removal and replacement procedure for the
various types of interconnecting methods.

COAXIAL-TYPE, END-LEAD CONNECTORS.
Replacement of the coaxial type end lead connectors
requires special tools and techniques; only experienced
maintenance personnel should attempt to remove or
replace these connectors. Damaged cable or wiring
harness should be replaced as a unit. For cable or wiring
harness part numbers, see the Replaceable Mechanical
Parts list.

An alternative solution istorefer the replacement of the
defective connector to your local Tektronix Field Office or
representative. Figure 6-12 gives an exploded view of a
coaxial end lead connector assembly.

-<¢«————RECEPTACLE

RECEPTACLE
HOLE

SOCKET
HOLE

2815-16 (C1986-71)

Fig. 6-12. Coaxial end lead connector assembly.
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CIRCUIT BOARD PINS. A circuit board pin replace-
ment kit (including necessary tools, instructions, and
replacement pins with attached ferrules) is available from
Tektronix, Inc.; order Tektronix Part Number 040-0542-00.
Replacing circuit board pins on multilayer boards is not
recommended. (The multilayer boards in this instrument
are listed under Soldering Techniques in this section.)

To replace a damaged pin, first disconnect any pin
connectors. Then unsolder the damaged pin and pull it
from the board with a pair of pliers, [eavingtheferrule (see
Fig. 6-13) in the circuit board, if possible. If the ferrule
remains in the circuit board, removethe spareferrule from
the replacement pin and press the new pinintothe holein
the circuit board. If the ferrule is removed with the
damaged pin, clean out the hole using a solder-removing
wick and a scribe. Then press the replacement pin, with
attached spare ferrule, into the circuit board.

REPLACEMENT
PIN

SPARE
FERRULE

PROPER
PLACEMENT OF
FERRULES IN

CIRCUIT BOARD

2815-17 (C1967-5)

Fig. 6-13. Exploded view of circuit board pin and ferrule.

Position the replacement pin inthe same manner asthe
original. Solder the pin to the circuit board on each side of
the board. If the original pin was bent at an angle to mate
with a connector, carefully bend the new pin to the same
angle. Replace the pin connector.
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CIRCUIT BOARD PIN SOCKETS. The pinsockets on
the circuit boards are soldered to the back of the board. To
remove or replace one of these sockets, first unsolder the
pin (use a vacuum-type desolderingtool toremove excess
solder). Then straighten the tabs on the socket and
remove the socket from the board.

Place the new socket in the circuit board hole and press
the tabs down against the board. Solder the tabs of the
socket to the circuit board; be careful not to get solder
inside the socket.

NOTE

The spring tension of the pin sockets ensures a good
connection between the circuit board and the pin.
This spring tension can be destroyed by using the
pin sockets as a connecting point for spring loaded
probe tips, alligator clips, etc.

MULTIPIN CONNECTORS. The pin connectors used
to connect the wires to the interconnecting pins are
clamped to the ends of the associated leads. Toremove or
replace damaged multipin connectors, remove the old pin
connector from the end of the lead and clamp the
replacement connector to the lead.
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NOTE

Some multipin connectors are equipped with a
special locking mechanism. These connectors can-
not be removed by pulling on the wire(s). Toremove
the connectors from the pin(s) grasp the plastic
holder and pull.

Toremove anindividual wire from the holderinsert a
scribe in the hole on the side of the holder and slide
the extended portion under the holder. This will
allow the wire to be removed from the holder.

Some of the pin connectors are grouped together and
mounted in a plastic holder; the overall result is that these
connectors are removed and installed as a multipin
connector (see Troubleshooting Aids). If the individual
end lead pin connectors are removed from the plastic
holder, note the order of the individual wires for correct
replacement in the holder.

ADJUSTMENT AFTER REPAIR

After any electrical component has been replaced, the
adjustment of that particular circuit should be checked, as
well as the adjustment of any closely related circuits.
Since the low voltage supplies affect all circuits, adjust-
ment of the entire instrument should be checked if
component replacements have been made in these
supplies or if a power transformer has been replaced. See
the Calibration section for a complete adjustment
procedure.
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CG 551AP DIAGNOSTIC PROCEDURES

INTRODUCTION

This part of the manual, along withthetroubleshooting
flow charts in the foldout pages, contain specific informa-
tion for troubleshooting the CG 551AP.

This section contains six troubleshooting flow charts
and four signature analysis tables related to the Central
Processing section of the CG 551AP (Block Diagram A).

Two troubleshooting flow charts located in the foldout
pages, Amplitude Mode Check (Troubleshooting Tree 1)
or the Timing Mode Check (Troubleshooting Tree 22), are
thelead-in charts that must be followed before proceeding
with the specific analog circuit checks related to the
amplitude and timing modes of the CG 551AP (Block
Diagrams B, C, and D). The service technician is directed
toward either of these two charts when a certain point is
reached in the Power On Sequence Test located in this
section.

Equipment Required

This part of the manual contains signature analysis
tables and other data that the technician may use to verify
proper operation, or detect malfunctions in the Central
Processing section of the CG 551AP. The diagnostictests
require the following equipment:

Data Analyzer, TEKTRONIX 308, or equivalent (for
signature analysis).

Digital Counter, TEKTRONIX DC 508, or equivalent
(for frequency checks).

Digital Voltmeter, TEKTRONIX DC 501A, or equivalent
(for checking power supplies).

Refer to Table 5-1 in the Calibration section for
suggestions on oscilloscope systems, probes, adapters,
terminations, and other items that may be useful for
maintenance purposes.

Adjustment and Test Point Locations

To aid in locating test points and adjustable com-
ponents called out in various portions of the Calibration
section and troubleshooting flow charts, refer to the
illustrations for the Adjustment and Test Point Locations
and associated circuit board in the foldout pages. For
convenience, a complete list of all test points in the
CG 551AP is given below.

- ASA5

NOTE

Refer to the associated circuit board illustration in
the foldout pages to locate the following test points.

A1 TP1730
A2  TP1630
A2  TP1636
A2 TP1632
A2 TP1638

A3A1 TP1210

A3A1 TP1220

A3A1 TP1140
A3A1 TP1100
A3A6 TP1301
A3A6 TP1302

A3AB6 TP1101
A3A6 TP1310

A3AG6 TP1130
A3A8 TP1040
A3A8 TP1010

SOV © DOV

QRO OO

Control Pin
ST3 Start/Stop
CLK2

ST4 Start/Stop
Ground

Mixer Clock Signal to
Offset Loop Phase Detector
Offset Loop Phase Detector
Clock

Tune Output to Offset VCO
+5 V SW2 Ground
100 MHz Buffer Ground

100 MHz Buffer Output to
Programmable Divider

Power Ground

10 kHz Clock to
Coarse Steering Circuit

100 kHz Strobe Holdoff
Loop Filter Output
1 MHz Buffer Output

NOTE

There are no test point locations on the following
circuit boards or schematics.

.
A3A2

A3A3 B

A3A4

A3A7

TG

£
£
£
£
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NOTE

Refer to the Adjustment Locations and Test Points
illustration to locate test points on or near the top
edge of the circuit board.

A4
A4
A4
A4
A4
A4
A4
A4

A4

A5
A5
A5
A5
A5
A5
A6
A6
A6
A6
AB
A7
A7
A8
A8
A8
A8
A8
A8
A8
A8

A8

A8
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TP1020
TP1010
TP1200
TP1400
TP1410
TP1401
TP1501
TP1630

TP1620

TP1802
TP1702
TP1104
TP1103
TP1102
TP1101
TP1200
TP1202
TP1304
TP1400
TP1401
TP1200
TP1302
TP1500
TP1510
TP1400
TP1402
TP1520
TP1420
TP1302
TP1300

1202

TP1210

© QDD

XHXOO®

Power Input Ground

Fast Marker Shaper Ground
Chop Amplifier Ground
+12 V Ground

+5 V Test Point

—12 V Test Point

+12 V Test Point

Slow Marker Sync (refer

to A4 circuit board illustration)

10 MHz Drive (refer to
A4 circuit board illustration)

Ground
+120 V, +240 V
HV Primary, +20 V
Ground
+15V
+5V
Low SAC Output
Low SAC Input
Reference (DAC) Output
Floating Ground
High SAC Output
Pulse Head Drive Output
Floating Ground
High Edge Chop Signal
High Edge Chop Signal
High Edge Generator Output
—120V

—Current Limit Sense
—120V
High Edge Error Signal
Power On Test Circuit Input

Head Programmer
(Comparator Input)

Power On Test Reference
(+2.73 V)

Power On Test (Window
Comparator Input)

A8 TP1200 Ground

A8 TP1100 Power On Test (A8U1110
Output)
NOTE

Refer to the associated circuit board illustration in
the foldout pages to locate the following test points.

CLK1
ST2 Start/Stop
ST1 Start/Stop

A9 TP1220 B
A9 TP1217 &
A9 TP1610 &9

A9 TP1215 @8 Ground

SELF-TEST DESCRIPTION

Introduction

This is a short outline of the sequence of events
occurring during the power-on sequence of the
CG 551AP. The CG 551AP goes through a self-test se-
quence which verifies the RAM and ROM within the
instrument and performs some checking of the analog and
timing hardware. The results of these tests arein the form
of error codes on the front panel and service requests with
error codes to a GPIB controller. The self-test sequence
can also be initiated by a TEST command sent over the
GPIB by a controller.

Components

The CG 551AP is controlled by a M6800
microprocessor with eight 2kX8 ROMS, 1kX8 of NMOS
RAM, 256X8 of CMOS RAM with battery keep alive, and
two PIA’s for communication to the hardware within the
instrument and a general purpose interface adapter
(GPIA) for implementation of the GPIB interface.

A serial bus extends from the CPU portion of the
instrument to the analog and timing hardware and is used
to program the various settings. This programming bus
also has provisions to read status from the other circuit
boards pluggedinto the Main Interconnect board (A2) and
determine possible error conditions.

On the High Edge board (A8) there is a special
comparator circuit (Power On Test, schematic 26) that can
be switched to the output circuitry to verify ranges of
output voltages. At power on, and at initiation of the TEST
command, the microprocessor sequences through
special setting combinations to test the operation of the
circuits in the instrument.
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Self-Test Sequence Where LDA A means, read the contents of the specified
memory location and place it into the Aaccumulator. This

This is a description of the sequence of events from provides a repeating test pattern to verify the chip selects.

initiation of power on or when the TEST command is
received from the GPIB. At power on the:

1. Interrupts are masked. The contents of the data bus during each read should 1
be the most significant byte of that address. For example, |
during read of location $C802, the data present on the data

2. PIA's are initialized (A9U1701 and A9U1721). bus should be $C8.

3. GPIA (A9U1124) is reset.
7. If the ROM on assembly A9 checks out, then the
CMOS memory is checked. Ifthereis an error detected,
4. SELF-TEST message is displayed. ERROR 11 will be indicated, and a loop at the bad
focation will be repeated continuously.
5. The NMOS memory (A9U1302 and ASU1303) is~ -
tested.
Ifthereis an error detected, the processor will tryto NOTE
indicate ERROR 12 RAM and then loop at address

$0300 Refer to RAM TEST, ROM TEST, and CMOS TEST

parts of troubleshooting information for more detail.

6. The ROMs are checked by calculating the

checksum and comparing the result to the first two 8. After the CMOS memory checks out, the ROMSs on
bytes in eallch ROM. If there is an error, the processor the GPIB board (A9A1) are verified in the same manner
tries to indicate with message ERROR 6X ROM where X as the ROMs on A9. However, if an error is detected,
indicates which of the ROMs is bad (A9U1401, ERROR 7X ROM will be indicated, and then the
A9U1501, A9U1502, or A9U1601) After indicating the repeating IOOp (as above) will be executed. »
bad ROM(s), the processor loops continuously: :
LOOP LDA A $C002
LDA A $C802 NOTE
LDA A $D002 7;
The above self tests act as a verification of the basic
LDA A $D802 components of the central processor and the ad-
LDA A $E002 dress decoding circuits.
LDA A $E802
LDA A $F002 Tﬁe fp//owing self tests verify the analog and timing
circuitry. :
LDA A $F802
LDA A $00

9. Initialize the shift registers on all of the circuit
BRA LOOP . boards.

@ 6-19
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Register Hex output
ABU1121 $80
ABU1242 $80
ABU1341 $14
A6U1541 $8F
ABU1841 $FF
A8U1130 $00
A7U1020 $0A
A7U1130 These registers operate to
A7U1234 close K1433, K1300, K1314, and
A7U1833 K1432; all others open.
A4U1320 $48
A4U1420 $00
Ad4U1421 $49
A4U1520 $06
A3A6U1220 $21
A3ABU1120 $8D
A3A5U1000 $2C
A3A5U1100 $34
A3A4U1000 $26
A3A4U1100 $2F
A3A2U1001 $C5

Once the shift registers are initialized, a check is made

toseeif SA TEST is desired by reading PA4 of AQU1721. If
the bit is zero, the SA TEST is executed; otherwise, the
self-test routine continues.

10. The next test performed is the test of the shift
registers. The test is accomplished by shifting a
10101010 pattern through all the shift registers and
reading back the pattern through error lines E1 or E4
depending on the assembly being tested (see Fig. 4-3in
the Theory of Operation section). The indicated error
identifies the chain in question and then the processor
cycles all of the shift registers and their strobes (TS1,
TS2, VS1 and VS2) continuously. If there is no errorin
the shift registers (ERROR’s 95, 96, 97, or 98), the self-
test continues with a block called the Amplitude Test.

11. The Amplitude Test is used to verify portions of the
analog circuitry used to generate signals for
VOLTAGE, CURRENT, and EDGE modes. Thetests are
as follows:
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a. Set up for VOLTAGE mode, 1 V/D. Check for 1V
into 50 Q load by switching output to Power On
Test circuit and using the current loop as a 50 Q
load; if this test fails, it is ERROR 51.

b. Take away the 50 Q termination and setupfor1V
into high impedance load; if this test fails, it is
ERROR 52. Tests 11a and 11b were DC tests.

c. The next test is to verify the chopping circuitry by
setting the output of the LOW SAC to 1V, high
impedance load, 1 kHz; if thistest fails, itis ERROR
53. The preceding tests are used to verify the
operation, not the accuracy, of the LOW SAC
amplifier.

d. Similar tests are done to verify the HIGH SAC by
setting the output to VOLTAGE Mode, 20 V and
high impedance load, DC and 1 kHz chopping
tests are done. The DC and 1 kHz failures are
ERROR 54 and 55, respectively.

e. Next is a check of CURRENT mode by setting the
output to 100 mA and terminating into 50 Q, again
using the current loop. The DC and 1 kHz chop-
ping tests are performed. The DC and 1 kHz
failures are ERROR 56 or 57, respectively.

f.  The hardware is reconfigured to check the EDGE
modes. Tests for DC level and 1 kHz chopping of
both the plus and minus edge generators are
performed on the LOW EDGE circuitry. The
failures are ERRORS 81, 82, 83, or 84, respectively.

g. The MID EDGE circuitry is checked next by setting
the outputto 5 V and doingthe DC and 1 kHz tests.
Failures are ERROR 85 or 86.

h. The last EDGE test verifies the HIGH EDGE
generator at 20 V into a high impedance load,
again with the DC and 1 kHz chop tests. Failures
are ERROR 87 or 88.

NOTE

The tests of the amplitude and timing hardware
allow the user to continue past each failure (press
CONTINUE pushbutton) or to use the setup for
troubleshooting the error condition.

12. The self-test routine continues with a verification
of the timing section, called the Time test. This is



accomplished by setting up the Markers and Slewed
Edge sections to gate a 10 kHz puisetrain, derived from
the crystal reference on the Time Mark board (A4) with
a 1, .5, or .2 Hz square wave signal derived from the
output of the Countdown circuit (schematic 14).

a. The processor sets up the hardware, looks at the
resulting output waveform, and counts the number
of pulses in a burst. For the 1 Hz gate, 5000 pulses
should be accumulated; if not, ERROR 91 is
indicated. For the .5 and .2 Hz gates, the cor-
responding errors are 92 and 93.

b. Before the pulses are generated, an Offset Loop
Out-of-Lock condition is looked for, as the error
status signal is shared on the same line as this
pulse burst output. This out-of-lock condition
makes it impossible to run the timing verification
test, and ERROR 94 is indicated.

13. Once the time tests are completed, the processor
proceeds by verifying the calibration constants in
CMOS memory by checking a saved checksum of those
constants. If there is any discrepancy, ERROR 17 is
indicated and a flag is set toindicatetothe userthatthe
amplitude outputs that have a cal constant associated
with it may be in error by as much as +10%.

14. The last test done in this power on self-test is a
possible verification of saved settings. Normally, the
instrument powers up to a predefined state—
VOLTAGE mode, 1 V/D, etc. However, the user may
select the option of powering up to the settings that
were in use when power was last removed from the
instrument. If this is the case, the validity of those saved
settings must be verified before allowing the hardware
to go to those settings; the microprocessor does not
allow illegal settings.

NOTE

To select the power up default settings to those
settings when the instrument was last powered
down, set switch A9S1611-2 to the ON position.
Refer to schematic 30 and the Parts Location Grid
for the CPU board (A9).

When the self-test routine is completed, theinstrument
is ready for operation and is either accessible via the front
panel, or it may be programmed from the GPIB if an
appropriate controller is attached to the interface.

CMOS TEST

This test will automatically be executed when the
microprocessor indicates ERROR 11 on the front panel
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disptay. The microprocessor checks only the last 128
bytes of CMOS memory (AS9U1201 and A9U1301) because
the first 128 bytes are write protected by the hardware. The
write-protected portion of CMOS memory is checked
whenever the instrument executes the internal calibration
routine, and when verifying the internal calibration con-
stants.

Once ERROR 11 is indicated the following test routine
executes:

Write 10101010 pattern to bad memory location
(D7—D);

read back pattern,
write complement,

and repeat forever.

This has the effect of a pulse pattern appearing on the
data bus. By observing the address during the memory
write, the bad location may be noted.

While this test is running, only memory locations in the
range $0480—$04FF and $F800—$FFFF should be
accessed. Addresses outside of this range indicate
problems in the address decode circuitry.

If after replacing A9U1201 or AU 1301, the problem still
remains, verify presence of R/W signal, the chip enable
lines, and check the power supplies. Use the SA TEST to
verify chip enable and R/W.

RAM TEST

This test will automatically be executed when the
microprocessor indicates ERROR 12 on the front panel
display. The microprocessor checks 1024 bytes of RAMin
the address range $0000-$03FF. Once ERROR 12 is
indicated, the following test routine is executed:

Write 10101010 pattern to location $0300 (D7—D9),

N

read location,
write complement,

repeat forever.

Either A9U1302, A9U1303, or both may be bad, or the
supporting circuitry (i.e., address decode) may make the
RAMs appear to be faulty. The KERNEL TEST may be
used to verify if the microprocessor is working correctly.

To isolate problems to the RAMs or to the supporting
circuitry, verify presence of R/W signal, the chip enable
lines, and check the power supplies.

6-21

»’
x
I
|
|




CG 551AP, Vol. 2—Maintenance

ROM TEST

Typically, the error code indicated (ERROR 6X or
ERROR 7X) should point out the faulty part. If, after
replacing indicated part with a known good one, the error
still persists, there is probably a fault in the associated
peripheral circuitry (address decode).

NOTE

Refer to CG 551AP Error Messages in Vol. 1 for
specific error code information.

After indicating the error code, the microprocessor
executes a test routine which does the following:

Set A15 high.
—sAccess memory locations:
$C002 A9A1U1012
$C802 A9A1U1014
$D002 A9A1U1020
$D802 A9A1U1022
$E002 A9U1601
$E802 A9U1502
$F002 A9U1501
$F802 A9U1401
Set A15 low, then high.
L Repeat forever.

By observing data bus contents during the indicated
memory accesses, the data bus should indicate most
significant byte of address. For example, when reading
location $C802, the data bus will indicate $C8.

By simply looking at the chip selects for the ROMs
(A9U1512 and A9A1U1120), the problem can be isolated
to the ROMs or to the address decode circuitry. If chip
select signals are not being generated, check circuitry
driving A9U1512 and A9A1U1120. Also verify presence of
@2 clock signal going to all ROMs.

SHIFT REGISTER TEST
NOTE

Refer to Fig. 4-3 in the Theory of Operation section
(Vol. 1).

This test willindicateif thereis any breakinthestring of
shift registers used to set up the hardwareinthe amplitude
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and timing circuitry. The microprocessor reads program-
ming information from the front panel or via the GPIB for
new setting parameters, calculates the proper informa-
tion, and then sets up the shift registers in each string.

The microprocessor tests each shift register chain by
first loading all registers with a known bit pattern.

NOTE

Only the shift register is loaded with the pattern; the
output latches do not necessarily follow the same
information in the shift register portion of each
register.

The microprocessor then reads out the pattern by
shifting in new data. As itis being read out any discrepan-
cies are noted, and at the end of the test, the strings with
errors are indicated on the front panel.

The order of errors reported (order of tests) are:

Error 95 TSA1
Error 97 VS1
Error 98 VS2
Error 96 TS2

Press the CONTINUE button to step past each error.
After stepping past ERROR 96, the microprocessor then
cycles a pattern through all the shift registers for fault
isolation. The pattern sent is an alternating 1—@ level,
simulating a pulse train 28 pulses long, followed by
activating the VS2, TS1, TS2, and VS1 strobes in se-
quence. This is repeated until power is removed and fault
is corrected.

NOTE

Check the power supplies first, as this may cause
failure of the SHIFT REGISTER TEST.

NOTE

Switch A9S1611-3 may be set to the ON position to
cause the CG 551AP to NOT WAIT for the CON-
TINUE button to clear the displayed error codes
during the self-test routine. Refer to schematic 30
and the Parts Location Grid for the CPU board (A9).



AMPLITUDE TEST

The Amplitude Test is performed during the self-test
routine. The error codes related to this test are ERRORS
51 through 57 and 81 through 88. Referto CG 551AP Error
Messages, block diagrams, and troubleshooting flow
charts to identify the faulty circuit blocks.

Look for combinations of error codes which indicate a
failure in a circuit common to the circuit block(s) that
failed. The troubleshooting chart for the POWER ON
TEST CHECK in the foldout pages will be helpful in
identifying some combinations of error codes.

TIME TEST

The Time Test is performed during the self-test routine.
The error codes related to this test are ERRORS 91
through 94. Refer to the CG 551AP Error Messages, block
diagrams, and troubleshooting charts toidentify the faulty
circuit block(s).

Look for combinations of error codes which indicate a
failure common to the circuit block(s) that failed.

FRONT PANEL TEST

Reset and Display Test

NOTE

The display lamp test illuminates all display
characters, lighted pushbuttons, and all annun-
ciatorsinthe readout window, except TLK and LSN.

Press the RESET button and hold. If in the SLEWED
EDGE mode, the display will alternate between all display
LED’s illuminated and normal display. In other modes, the
display will alternate between the ENTRY ERROR
message and all LED’s illuminated.

Check Pushbuttons and Controls

Press the INST ID pushbutton and check for the GPIB
address in the display.

The CONTINUE button, when pressed, shows no
response if there are no error codes in the display.
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The UNITS/DIV and VARIABLE controls show no
response if the operating mode limits are exceeded.

Each key push and control change should either
change setting or indicate an ENTRY ERROR (if that key
push is an invalid command). The pushbuttons are
arranged in a matrix format. If there is a pattern (row or
column) failure, check A1U1221, A2U1621, or A9U1701,
otherwise, replace the defective key switch or other
associated component.

DISPLAY TEST

The troubleshooting flow chart for the Display Test is
located in Fig. 6-14. Use this chart if the display is dark, an
error code is displayed, or if the display is random or
missing information.

CPU POWER TEST

Perform the procedure outlined in the troubleshooting
chart for Fig. 6-15 if the CG 551AP front panel display
appears dark.

POWER ON SEQUENCE TEST

Perform the procedure outlined in the troubleshooting
chart for Fig. 6-16 if the output(s) from the CG 551AP
appear to be faulty, SELF TEST is displayed continuously,
all displays are lit and flashing, or relay switching is not
audible during the self-test routine.

VARIABLE and UNITS/DIV TEST

Perform the procedure outlined in the troubleshooting
chart for Fig. 6-17 if the VARIABLE control or the
UNITS/DIV control appears faulty.

HEAD SENSE TEST

Perform the procedure outlined in the troubleshooting
chart for Fig. 6-18 if the CG 551AP does not seem to
respond to presence of the Pulse Head or Comparator
accessory connected to the main OUTPUT connector.
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DISPLAY TEST

Turn power on.
Observe display.

Perform
CPU Power

Display ° :
B Test

dark?

Perform

Normal,

Power On ;”7'
| Sequence &
§  Test

Self test,
Error?

Perform
MUX
Load Test

Perform
MUX
Scan Test

Missing
information,
bad segment

Random
display?

:‘"E Perform :
Kernel Test o

All

displays Yes

lit and flashing
?

Displa

OK, Output
incorrect

Fig. 6-14. Troubleshooting chart for the Display Test.
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CPU POWER TEST

Yes

§ Check =12 V on A9 +12 V, A9U1101-1
-12 'V, ASU1101-8

No

Is

A9U1101-14

>+15V
?

Check
mainframe ‘

Yes

Power supply is ok on A9
Replace F1021

Is

A9F1021

defective
?

Yes

Is
A9U1101-7
<-15V
?

Check for shorted +5 V supply,
defective series pass transistor, or
A9U1123

Replace A9U1101

Is
A9U1122-1

>+8V
?

Check
Mainframe

Replace A9U1122

2815-22

Fig. 6-15. Troubleshooting chart for the CPU Power Test.
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POWER ON SEQUENCE TEST

Turn power on

Y

Set S1611-1
to off on
board A9
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A

Instrument is in
Signature Analysis
mode (SA mode)

'

Is
SA mode
des’i,red

Yes

Perform SATest

Timing test signals

are missing.

Use same troubleshooting
procedures as

ERRORS 91, 92, 93

Refer to CG 551AP

Error Messages.

Is
output

Is
SELF TEST
displayed

display
? ?

an error code Yes

incorrect

then changed in any Mode Check
to the normal AMPLITUDE (Troubleshooting
MODE Tree 1)

Is
output Y
incorrect in €S I Perform Timing
either TIMING MODE Mode Check
or Ig J_IF}'L%?ER (Troubleshooting
Y incorrect Tree 22)

Perform Amplitude

displayed
?
All outputs
are
correct
Are
all
displays lit Error Code Refer to
and 11 CMOS Test
flashing 12 RAM Test
? 6X ROM Test
— 7X
95 — 98 Shift Register Test
51 — 57 Amplitude Test
81 — 88 Amplitude Test
Perform 91 — 94 Time Test
Is Front
SELF TEST Panel
displayed Test
continuously and
? Display \/
Test
For other error codes, refer

to CG 551AP Error Messages.

Were any
relays heard
switching
during
SELF',TEST

Perform Kernel Test

2815-18

Fig. 6-16. Troubleshooting chart for the Power On Sequence Test.
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VARIABLE and UNITS/DIV TEST

UNITS/DIV Turn CG 551AP on, with
A9 on extenders and front

Same basic procedure for panel assembly detached.

troubleshooting the VARIABLE
portion of knob except trace

the ALS and AL lines on A9  /
and A2 boards.

SETUP:
If all signals appear ok, VOLTAGE Mode
verify A9U1721 inputs from VARIABLE ON
microprocessor usin

SATEST and KERNEL test.

Variable display

alternates between
two numbers

Variable increases

or decreases VARIABLE
> ok

Turn
VARIABLE
control

No
change in display

Make sure CG 551AP is not
under remote control (front
panel locked out)

4 ]

Note signal on
A9U1621-3
A9U1721-40

1 pulse
per detent
?

Photocells in
Bad A9U1721 o
or no response Observe pulses glgl';al kngb nt1ay
to interrupts while rotating knob Ae2 U:'gz: out or
A9U1621-4
-5
-1
-12
-13
Observe: z't(xlses
A21641-5
6 Bad A9U1621
9
8

2815-20

Fig. 6-17. Troubleshooting chart for the Variable and Units/Div Test.
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HEAD SENSE TEST

Place instrument into test mode
A9S1611-1 ON (SATEST)

With nothing attached to output connector,
note approx. 5.2 V at control pin test point
on front panel board, TP1730

—
No Verify +12 V and +5 V.
Suspect bad A9Q1431
or shorted input A9U1531
Yes

Check outputs of A9U1531

going to U1721 on A9

Checkout loads
HS1 HS2 HS3 — on A9U1721

0 0 0 NQ head
1 0 0 Pulse Head attached
1 1 1 Comparator attached

If all HS lines ok, then bad A9U1721

Fig. 6-18. Troubleshooting chart for the Head Sense Test.
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SIGNATURE ANALYSIS
NOTICE

The signature tables listed in Table 6-3, Table 6-4,
Table 6-5, and Table 6-6 are historical documents
and begin with Version 1.0.

Future firmware or hardware changes to the
CG 551AP may require an update to portions of the
signature tables. The new version number for an
updated signature table should be inserted behind
the corresponding earlier versions which should
remain in the manual.

Version 1.0 of the signature tables is applicable only
tothe ROM and circuit board numbers listed in Table
6-2. Table 6-2 should also be updated if the updated
signature versions are affected by part numbers
different than those listed in Table 6-2.

Table 6-2
SIGNATURE VERSION TABLE

Version 1.2
Circuit Board| CPU ROM | GPIB ROM
Board Part Part Part
Name Numbers Numbers Numbers

CPU—A9 670-6091-00 | 160-0743-00 | 1670-0747-01

GPIB—A9A1| 670-6092-00 | 160-0744-01 | 160-0748-00

160-0745-01 | 160-0749-00
160-0746-02 | 160-0750-00

SA TEST

The purpose of this test is as follows:

1. Access all defined memory in instrument to verify

address decode circuitry.

2. llluminate all LED’s on front panel.

REV A MAR 1981
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This test should not be used to verify operation of
address lines; usethe KERNEL TEST for this purpose. Use
the signatures listed in Table 6-3 to verify operation of
address decode and display interface. For furtherinforma-
tion refer to DISPLAY TEST, MUX LOAD TEST, and MUX
SCAN TEST.

This test is selected by setting A9S1611-1 to the ON
position (all others off) while the instrument is powered
down. Switch A9S1611 islocated inthe center front part of
the CPU board. Place assembly A9 on extenders and apply
power.

NOTE

Signature Analyzer input signal connections and
CG 551APtest pointlocations are givenin Table 6-3.

The following sequence is then executed:

1. Read locations:

$9000-$9007 GPIA (registers of A91U1124)
2. Read locations:
$C000-$C7FF ROM ASA1U1012
$C800-$CFFF ROM A9A1U1014
$D000-$D7FF ROM A9A1U1020
$D800-$DFFF ROM A9A1U1022
$E000-$E7FF ROM A39U1601
$EB00-$EFFF ROM A9U1502
$F000-$F7FF ROM A9U1501
$F800-$FFFF ROM ASU1401
3. Read locations:
$0000-$03FF RAM A9U1302, A9U1303
$0400-$04FF CMOS RAMA9U1201, A9U1301

4. Write display to be all blank.
5. Delay approx 10 ms.
6. Write display to turn on all lights.

7. Generate ST1 START/STOP signal for Signature
Analyzer.
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Table 6-3
SA TEST SIGNATURE TABLES

ASSEMBLIES: A9 and A9A1 @ @

Version 1.2

Location

ST1-A9TP1610 (U1512-7)

ST1-A9TP1610 (U1512-7)

CLK1-A9TP1220 (U1422-7)

GND-A9TP1215(U1311-1,10,19

ANALYZER:
CONFIGURATION: Turn power off. Set switch
A9S1611-1 on, remaining switches off. Place A9 on START !
extenders. Turn on power. STOP t
+5 V Sig 4285 CLOCK |
Gnd Sig 0000 GROUND
A9U1332 Signature A9U1532 Signature
1 50P5 1 ] HPAC
2 1PCA
3 P@81 @
6 @769
7 0000 A9U1201
11 578F A9U1301 Signature
14 4285 13 596C
@ 14 952P
A9U1411 Signature
10 ‘ 45PF A9U1302
" 0769 A9U1303 Signature
8 P9gU
10 H88H
A9U1511 Signature
4 45PF (:>
6 50P5 A9U1401 Signature
18 | 1a0p
Asutsi2 Signature A9U1501 Signature
1 1260
4 P9OU 18 | orcu
5 596C
6 A205 @
7 4284 A9U1502 Signature
8 [uJu]0]1)
9 1A9P 18 ' 6PF6
10 97CU
1 6PF6 (::)
12 P8U1 .
15 4993 A9U1601 Signature
16 4285 18 | Psul
A9U1513 Signature A9U1701
4 578F A9U1721 Signature
6 4993 21 H88H
8 1260 22 P@81

A9A1U1010 Signature

1 ‘ P857

15 P857
A9A1U1012 Signature

18 ‘ PC56
A9A1U1014 Signature

18 1 U630
A9A1U1020 Signature

18 ‘ 166F
A9A1U1022 Signature

18 \ 98HU
A9A1U1120 Signature

6 9769

7 98HU

9 166F

10 U630

11 PC56

13 8HFA
A9A1U1124 Signature

3 8HFA

4 P857

5 H88H
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MUX SCAN TEST

This test is used to verify that the Display Multiplexeris
scanning correctly (i.e., that each row and column of
display matrix is being selected in the proper sequence).
Symptoms of failure of multiplexer scan are bright digit or
digits, abnormally bright pushbuttons, dark or dim digits
or pushbuttons. Once the power supply (+5 V) has been
verified, this test may be run.

This test uses signature analysis to do signal tracing
and identify the fault. For this test, the Front Panel board
must be unfastened from the front of the CG 551AP. Refer
to disassembly information.

For the Mux Scan Test, verify the signatures listed in
Table 6-4. In addition to the signatures, follow the signals

CG 551AP, Vol. 2—Maintenance

on the schematics to isolate the problem area. Refertothe
schematics noted in Table 6-4. If all signatures are correct,
suspect segment drive transistors, digit select transistors,
A2U1341, bad LED’s, or bad interconnecting cables.

If there is just a bad segment in one display, or an unlit
pushbutton (observed while doing lamp test), suspect a
bad LED.

NOTE

Signature Analyzer connections and CG 551AP test
locations for the Mux Scan Test are given in Table
6-4.

Table 6-4
MUX SCAN TEST SIGNATURE TABLES ‘
| Version 1.2
ASSEMBLY: A2 @@@ @ ANALYZER: Location
CONFIGURATION: Unfasten the CG 551AP front panel— START 1 ST4-A2TP1632 (U1631-12)
refer to disassembly information. Set all switches on
A9S1611 to the off position. Turn the power on. STOP t ST4-A2TP1632 (U1631-12)
+5 V Sig UP73 CLOCK ! CLK2-A2TP1636 (U1631-8)
Gnd Sig 0000 GROUND GND-A2TP1638 (U1631-7)
Test Point Frequency A2U1432 Signature A2U1441 Signature A2U1341 Signature
A2U1621-13 ~2.5 kHz 1 55H1 1 55H1 1 0001
A2U1631-8 ~2.5 kHz 2 334U 2 334U 2 0040
A2U1432-5 ~2.5 kHz 3 pu16e 3 pU16 3 002
4 0000 4 ?081 4 0020
6 UP8H 5. 0040 5 Pop4
. 7 uu71 6 9020 6 0010
A2U1631  Signature 8 0000 7 0010 7 0008
2 puU16 9 UF76 8 0000 8 oo}
5 55H1 10 UA79 9 0008 9 UP73
6 55H1 11 uee7 10 0004
7 poo0 12 PP5A 11 9002
9 334U 13 HP21 12 [[lo))
12 UP8H 14 CPH6 13 UP73
13 UP73 15 7U39 14 UP8H
14 UP73 16 UP73 15 0000 Continued on next page
16 UP73
REV A MAR 1981 6-31
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Table 6-4 (cont)
MUX SCAN TEST SIGNATURE TABLES

L Version 1.2

Two signatures are checked for each of the following points. The signatures listed under the heading "Standard” are
obtained with the CG 551AP set to its standard power up default values. These values are automatically set by the
CG 551AP when power is applied. When checking these signatures, observe that the CG 551AP readout displays 1 V/D X
1, 1 kHz is on, and the VARIABLE, CURRENT LOOP, and TRIGGER OUTPUT are off. The SRQ bus line will be asserted.

To check the signatures listed under "Entry Error"”, press SHIFT — and hold buttonin. Observe that "/ENTRY ERROR" is
displayed. After checking an "Entry Error” signature, press SHIFT « to return the CG 551AP to the standard power up
default values.

®

Signature Signature Signature Signature
A2U1521 (Standard)(Entry Error) A2U1531 (Standard)(Entry Error)

1 55H1 55H1 1 55H1 55H1

2 [0[ufu]} P000 2 o000 P00

3 UP73 UP73 3 UP73 UP73

5 HP23 HP5F 5 UpPU2 UP@H

7 UpPU2 PP27 7 UPU2 PP58

8 0000 2000 8 P00 u[uloly)

9 UP31 PPHC 9 UPU2 PP24
1 P6FU UpP77 11 UP73 UPQA
13 UP8H UP8H 13 UP8H UP8H
14 QoU16 oU16 14 puU16 pU16
15 334U 334U 15 334U 334U
16 UP73 UP73 16 UP73 UP73

Signature Signature Signature Signature
A2U1522  (Standard)(Entry Error) A2U1532  (Standard)(Entry Error)

1 55H1 55H1 1 55H1 55H1

2 0000 2000 2 0000 0000

3 UP73 UP73 3 UP73 UP73

5 UP71 PP27 5 ABA9 UP73

7 UPU2 UP76 7 CP57 APUC

8 0000 0000 8 0000 0000

9 UP73 PPHA 9 CPH6 AP87
11 CPH6 PP22 11 uUpPU2 PPH9
13 UP8H UP8H 13 UP8H UP8H
14 pU16 puU16 14 puU16 pu16
15 334U 334U 15 334U 334U
16 UP73 UP73 16 UP73 UP73
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MUX LOAD TEST

This test is used to ensure that the microprocessor is
loading the Display Multiplexer correctly. Symptoms for
this failure are random display or no display at all; also,
there may be a partially intelligible display. Observe that

‘E1, E2, E3, and E4 error lines are shared with data bits DS4,

DS5, DS6, and DS7, respectively; failure of any of the error
detection circuitry inthe amplitude or timing sections may
appear to cause a failure in this test. Symptoms of that
particular failure would be those data lines stuck low or
stuck high.

The procedure for thistestisto usethesignatureslisted
in Table 6-5 to verify correct signals.

NOTES

CG 551AP, Vol. 2—Maintenance

NOTE

For this test, Front Panel assembly must be un-
fastened to access the Main Interconnect board
(A2). Also, the CPU board (A9) should be put on
extenders.

Signature Analyzer input signal connections and the
related CG 551AP test point locations for the Mux
Load Test are given in Table 6-5.

6-33

e




CG 551AP, Vol. 2—Maintenance

Table 6-5

MUX LOAD TEST SIGNATURE TABLES

Version 1.2
ASSEMBLIES: A2 and A9 @@
ANALYZER: Location
CONFIGURATION: Unfastenthefront panel for access
to components on A2, Main Interconnect board. Place
A9 (CPU) on extender boards. Set switch A9S1611-10n START t ST3-A2TP1630 (U1631-1)
(all others off) and turn on the power. STOP t ST3-A2TP1630 (U1631-1)
+5V Sig 1C98 CLOCK | CLK1-A9TP1220 (U1422-7)
Gnd Sig 0000 GROUND GND-A2TP1638 (U1631-7)
A9U1332 Signature A9U1701 Signature A2U1522 Signature
1 P236 1 14U9 3 9738
2 CC61 12 U9FP 4 23AP
3 Fo06 13 3907 6 23AP
4 1C98 14 5A08 8 P00
5 52H2 15 0738 10 23AP
6 52H2 19 P543 12 23AP
8 @9C7 20 1C98 16 1C98
9 1C98 21 @9C7
10 @oC7 22 Foo6
: 34 1C98
A9U1511 Signature
4 494A .
6 P236 A2U1531 Signature
8 A264 A2U1631 Signature
9 A264 3 5A08
10 A264 1 P543 ‘61 Egg:
11 A264 3 U9FP
4 AC1H 8 0000
@ 7 o000 10 F6PH
10 14U9 12 F6PH
A9U1411 Signature 11 3997 16 1C98
13 1C98
10 494A
11 ‘ 52H2 14 1C98
A9U1701 Signature
1 0000
2 23AP A2U1521 Signature A2U1532 Signature
3 23AP
4 23AP 3 5A08 3 09738
5 23AP 4 23AP 4 F6PH
6 F6PH 6 23AP 6 F6PH
7 F6PH 8 0000 8 0000
8 F6PH 10 23AP 10 F6PH
9 F6PH 12 23AP 12 F6PH
10 AC1H 16 1C98 16 1C98
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KERNEL TEST

The purpose of this test is to verify that the
microprocessor can execute a known instruction, and that
the address lines perform as expected. This is ac-
complished by disabling the memory in the instrument
and forcing the data bus to a known state by switch
A9S1611 on the CPU board.

NOTE

Configure the instrument according to instructions
given in Table 6-6.

CG 551AP, Vol. 2—Maintenance

Switching A9S1611-6 on disables all the memory inthe
instrument by disabling the address decode circuitry.
Therefore, you cannot verify this circuitry using KERNEL
TEST. Refer to SA TEST for verification of address
decode.

There is a choice of a signature analyzer or afrequency
counter to verify proper operation. Table 6-6 indicates
what the correct signatures or frequencies are on the
address lines. Any place these signal lines are present, the
corresponding signature or frequency should be present.

If no signatures or frequencies are indicated, suspect
System Clock, Reset, Microprocessor, or Power Supplies.

NOTES
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Table 6-6

KERNEL TEST SIGNATURE TABLES

ASSEMBLIES: A9 @

CONFIGURATION: Turn power off. Place A9 on ex-
tenders. Set switch A9S1611-1, 2, 3, off; 4, 5, and 6 on.
Turn the power on.

®

A9U1513 Signature

+5V Sig 2001
Gnd Sig 2000
Address
Line Frequency Signature
A15 7.6 Hz 0001
Al14 15.2 Hz 755U
A13 30.5 Hz 3827
A12 61.0 Hz 3C96
A1l 122 Hz HAP7
A10 244 Hz 1293
A9 488 Hz HPPQ
A8 976 Hz 2H70
A7 1.95 kHz HC89
A6 3.90 kHz 52F8
A5 7.81 kHz UPFH
A4 15.6 kHz PAFA
A3 31.2 kHz 5H21
A2 62.5 kHz TF7F
A1 125 kHz CCcCC
AD 250 kHz 5555
A9U1411 Signature
7 ‘ 0000
14 o001
A9U1511 Signature
4 0001
6 0000
7 o u]00}
8 0001
9 755U
10 3827
11 3C96
14 0001

3827
755U
0000
0001
0001
0000
0001
0091
0001
0000

WO OWOMNO”U AN~

—

A9U1332 Signature

0000
HAP7
0000
0000
0001
0000
0000
0001
0001
0001
0000
0000
0001

©OoO~NOOHAWN =

_ et
WN = O

A9U1532 Signature

0000
0001
HC89
0000
0000
0001

ANOOON =

Version 1.2
ANALYZER: Location
START ¢ ST2-A9TP1217 (U1321-9)
STOP | ST2-A9TP1217 (U1321-9)
CLOCK !} CLK1-A9TP1220 (U1422-7)
GROUND GND-A9TP1215 (U1422-8)
A9U1421 Signature
2 0001
8 0001
9 5555
10 CCcCC
11 TF7F
12 5H21
13 BAFA
14 UPFH
15 52F8 Address Lines
16 HC89
17 2H70
18 HPPQ@
19 1293
20 HAP7
21 0000
22 3C96
23 3827
24 755U
25 2001
40 0001
A9U1701 Signature
23 UPFH
24 PAFA
35 CCCC
36 5555
A9U1721 Signature
23 OAFA
24 UPFH
35 Ccccc
36 5555
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Table 6-6 (cont)
KERNEL TEST SIGNATURE TABLES

‘ Version 1.2
A9U1401 A9U1301 Signature A9U1303 Signature A9A1U1012
A9U1501 A9A1U1014
A9U1502 1 52F8 1 52F8 A9A1U1020
A9U1601 Signature 2 UPFH 2 UPFH A9A1U1022 Signature
3 DAFA 3 DAFA
1 HC89 4 5H21 4 5H21 1 HC89
2 52F8 5 TF7F 5 7F7F 2 52F8
3 UPFH 6 CCccC 6 CCCC 3 UPFH
4 PAFA 7 5555 7 5555 4 PAFA
5 5H21 8 P00 8 a1 5 5H21
6 7F7F 9 0001 9 o000 6 7F7F
7 CcccC 10 0000 10 2001 7 CCCC
8 5555 11 0001 11 0001 8 5555
12 0000 12 0000 12 P01 12 P000
19 1293 13 0001 13 P01 19 1293
21 o0 14 0001 14 P01 21 0001
22 HPP® 15 HC89 15 HPPO 22 HPP@
23 2H79 16 0001 16 2H70 23 2H70
24 0001 17 HC89 24 0001
18 oo
@ A9U1321 Signature @ é
A9U1302 Signature 1 0[0l0]0) A9A1U1120 Signature j
2 HPPD ‘
A9U1201 Signature 1 52F8 3 HPPO 1 HAP7
2 UPFH 4 HAP7 2 3C96
1 52F8 3 BAFA 5 HAP7 3 755U
2 UPFH 4 5H21 6 3827 4 3827
3 DAFA 5 TF7F 7 3827 6 o000
4 5H21 6 CCCcC 8 001 8 0000
5 TF7F 7 5555 9 2001 16 o001
6 CCCC 8 poo1 10 2000
7 5555 9 000 11 755U
8 0000 10 poa1 12 755U
9 0001 1A po01 13 3C96
10 0001 12 0000 14 3C96
11 0001 13 P01 15 1293
12 0001 14 uliolt] 16 1293 A9A1U1124 Signature
13 P01 15 HPPO 17 2H70
14 a1 16 2H70 18 2H70 37 5555
15 HC89 17 HC89 19 0000 38 CCcCC
16 0901 18 Pop1 20 2001 39 TF7F
i
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DATA REGISTER FORMATS

Introduction

The CG 551AP uses 21 eight bit shift register/latches to
control the amplitude and timing circuitry. The micro-
processor circuitry loads these registers with data to
produce the desired output setting. See Table 6-7.

EXAMPLE: If R3 data is 34 (hex)
then U1341 on board A6
has the following output:

Pn#4 5 6 7 14 13 12 11

0011 0 1 0 0=34(hex)

0 = logic low

1 = logic high
X = independent of setting
Register Definitions

The data presented is in hexadecimal format and
represents the output of the registers. All calibration

Reaist -
constants are set to 0. This means the data measured in ogister Circuit Number
registers R2 and R3 may differ from the values listed in
Table 6-7. R1 ABU1121
R2 ABU1242
R3 ABU1341
If no data is shown for a register output or aregister is R4 ABU1541
not listed, this means no datais present becauseit’s power
supplies have been disabled. R5 A6U1841
V1 A8U1130
V2 A7U1020
The outputs of registers V3, V4, and V5 are set to 00
(hexadecimal), except for a brief period to change the V3 ATU1130
output relays. This changing conditionis not presentedin V4 A7U1234
the format list.
V5 A7U1833
M1 A4U1320
In amplitude mode the first half of M1 data may be 0 or M2 A4U1420
4, depending upon previous time que settings. M3 A4U1421
M4 A4U1520
In the SLEWED EDGE mode, measuring the outputs of L A3A6U1220
T3, T4, T5, and T6 must be done when the register has pin T2 A3A6U1120
15 at logic 1. The measurement can best be made by
triggering an oscilloscope with pin 15 output. T3 A3A5U1000
T4 A3A5U1100
T5 A3A4U1000
A data register output may be verified by selecting a T6 A3A4U1100
setting listed below the desired mode in Table 6-7 and
measuring the register’s output. T7 A3A2U1001
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Table 6-7
DATA REGISTER FORMAT LIST

VOLTAGE MODE SETTINGS

MODE V;U/D 1.0E+0;MULT 1;FREQ 1.0E+3;POS;FXD;PCT 0.0;0UT ON;LDZ HI;TRIG OFF;

SETTING Rt R2 R3 R4 RS Vi V2 V3 V4 V5 M1 M2 M3 M4 T T2
MULT 1; 82 80 24 O9F 7B 08 65 00 00 OO 48 XX 45 4E XX X1
MULT 2; 82 80 24 8F 7B 08 65 00 00 00 48 XX 45 4E XX X1
MULT 3; 82 80 24 BE FB 08 65 00 00 OO0 48 XX 45 4E XX X1
MULT 4; 82 80 24 DE FB 08 65 00 00 0O 48 XX 45 4E XX X1
MULT 5; 82 80 24 OE FB 08 65 00 00 00 48 XX 45 4E XX X
MULT 6; 82 80 24 EE FB 7 08 65 00 00 OO0 48 XX 45 4E XX X1
MULT 8; 82 80 24 CE FB 08 65 00 00 OO 48 XX 45 4E XX X1
MULT 10; 82 80 24 B8E FB 08 65 00 00 0O 48 XX 45 4E XX X1

MODE V;U/D 1.0E+0;MULT 1;FREQ 1.0E+3;POS;FXD;PCT 0.0;0UT ON;LDZ Hi;TRIG OFF;

SETTING R1 R2 R3 R4 R5 Vi V2 V3 V4 V5 M1 M2 M3 M4 T1 T2

. %

LDZ HI; 82 80 24 OF 7B 08 65 00 00 OO 48 XX 45 4E XX X1
LDZ 50; 82 85 A4 1F 7B 08 65 00 00 00 48 XX 45 4E XX X1

MODE V;U/D 1.0E+0;MULT 1;FREQ 1.0E+3;POS;FXD;PCT 0.0;0UT ON;LDZ HI;TRIG OFF;

SETTING R1 R2 R3 R4 R5 Vi V2 V3 V4 V5 M1 M2 M3 M4 T1 T2
OUT ON; 82 80 24 OF 7B 08 65. 00 00 00 48 XX 45 4E XX X1
OUT OFF; 80 80 34 OF 7B 08 6A 00 00 00 48 XX 45 4E XX X1

MODE V;U/D 1.0E+0;MULT 1;FREQ 1.0E+3;POS;VAR;PCT 0.0;0UT ON;LDZ HI;TRIG OFF;

SETTING R1 R2 R3 R4 R5 Vi V2 V3 V4 V5 M1 M2 M3 M4 Tt T2
PCT 0.0; 82 80 24 OF 7B 08 65 00 00 00 48 XX 45 4E XX X
PCT —5.0; 82 99 24 OF 7B 08 65 00 00 00 48 XX 45 4E XX X1 E
PCT —9.9; 82 Bt A4 OF 7B 08 65 00 00 OO0 48 XX 45 4E XX X1 E
PCT 5.0; 82 67 24 OF 7B 08 65 00 00 00 48 XX 45 4E XX X1 |
PCT 9.9; 82 4E A4 OF 7B 08 65 00 00 00 48 XX 45 4E XX X1

MODE V;U/D 2.0E+0;MULT 1;FREQ 1.0E+3;POS;FXD;PCT 0.0;0UT ON;LDZ HI;TRIG OFF;

SETTING R1 R2 R3 R4 R5 Vi V2 V3 V4 V5 M1 M2 M3 M4 T T2

U/D 2.0E+0; | 82 80 24 8F 7B 08 65 00 00 OO0 48 XX 45 4E XX X1 :
U/D 2.0E+1; | 01 80 24 B8F DE 08 65 00 00 00 48 XX 45 4E XX X1 i

U/D20E+1; | 01 80 26 B8F T7E 08 65 00 00 00 48 XX 45 4E XX X1
MULT 10;

Continued on next page

;
!
:
:
:
;

@ 6-39




CG 551AP, Vol. 2—Maintenance

Table 6-7 (cont)

CURRENT MODE SETTINGS

MODE CUR;U/D 1.0E—3;MULT 1; FREQ 1.0E+3;POS;FXD;PCT 0.0;0UT ON;LOOP OFF; TRIG OFF;

SETTING Rl R2 R3 R4 R5 | VI V2 V3 V4 V5 | M1 M2 M3 M4 | T1 T2
OUT ON; 84 7E 04 OF CF | 08 65 00 00 00 | 48 XX 45 4E | XX X1
OUT OFF; 80 7E 34 OF CF | 08 6A 00 00 00 | 48 XX 45 4E | XX X1
LOOP ON; 84 7E 04 OF CF | 08 70 00 00 00 | 48 XX 45 4E | XX X1
LOOPOFF;, |8 7E 34 OF CF | 08 7A 00 00 00 | 48 XX 45 4E | XX X1
MODE CUR;U/D" 1.0E—3;MULT 1;FREQ DC;POS;FXD;PCT 0.0;0UT OFF;LOOP ON;TRIG OFF;
SETTING R1 R2 R3 R4 R5 | VI V2 V3 V4 V5 | M1 M2 M3 M4 | T1 T2
FREQ DC; 84 7E 14 OF CF | 08 70 00 00 00 | 48 XX 4B 06 | XX X1
FREQ1.0E+1; | 84 7E 04 OF CF | 08 70 00 00 00 | 48 XX 49 4E | XX XI
FREQ1.0E+2 | 84 7E 04 OF CF | 08 70 00 00 00 | 48 XX 47 4E | XX Xi
FREQ1.0E+3; | 84 7E 04 OF CF | 08 70 00 00 00 | 48 XX 45 4E | XX Xi
FREQ1.0E—4; | 84 7E 04 OF CF | 08 70 00 00 00 | 48 XX 43 4E | XX X1
FREQ1.0E+5; | 84 7E 04 OF CF | 08 70 00 00 00 | 48 XX 41 4E | XX X
FREQ1.0E+6; | 84 7E 04 OF CF | 08 70 00 00 00 | 48 XX 41 4D | XX Xi
EDGE MODE SETTINGS
MODE EDGE;U/D 1.0E+0;MULT 1;FREQ 1.0E+3;NEG;FXD;OUT ON;LDZ 50;TRIG NORM;
SETTING R1 R2 R3 R4 R5 | VI V2 V3 V4 V5 | M1 M2 M3 M4 | T1 T2
U/D 1.0E+O;NEG;| 80 90 B5 8F B7 | 08 60 00 00 00 | 4C XX 45 4E | XX X1
U/D 1.0E+0;POS;| 80 8D 35 8F B7 | 08 60 00 00 00 | 4C XX 45 4E | XX X1
U/D 2.0E+0; 80 80 31 8F DB | 08 60 00 00 00 | 4C XX 45 4E | XX X1
U/D 2.0E+1; 00 8 31 8F DB | 00 60 00 00 00 | 4C XX 45 4E | XX X1
FAST EDGE MODE SETTINGS
MODE FASTEDGE;FREQ 1.0E+3;POS;FXD;OUT ON;LDZ 50;TRIG NORM;
SETTING Rl R2 R3 R4 R5 | VI V2 V3 V4 V5 [ M1 M2 M3 M4 | T1 T2
POS; 80 8 14 80 FB | 10 40 00 00 00 | 4C XX 45 4E | XX X1
NEG; 80 8 14 8 FD | 10 CO 00 00 00 | 4C XX 45 4E | XX XI
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Table 6-7 (cont)

MARKERS MODE SETTINGS

MODE MKRS;U/D 5.0E+G;FXD;PCT 0.0;0UT ON;MAG X10;TRIG NORM;

SETTING R1 Vi V2 V3 V4 V5 M1 M2 M3 M4 T1 T2
U/D 5.0E+0; Cco 08 6A 00 00 00 26 23 29 65E 21 85
U/D 2.0E+0; co 08 6A 00 00 OO0 16 24 29 65E 21 85
U/D 1.0E+0; Cco 08 6A 00 00 OO0 OE 25 29 5E 21 85
U/D 5.0E—1; co 08 6A 00 00 o0 26 10 27 5E 21 85
U/D 2.0E—1; Co 08 6A 00 00 OO0 16 11 27 5E 21 85
U/D 1.0E—1; Co 08 B6A 00 00 OO0 0E 12 27 5E 21 85
U/D 5.0E—2; co 08 6A 00 00 00 26 13 25 B5E 21 85
U/D 2.0E—2; co 08 6A 00 00 00 16 14 25 5E 21 85
U/D 1.0E—2; Co 08 6A 00 00 00 OE 15 25 5E 21 85
U/D 5.0E—3; co 08 6A 00 00 00 26 08 23 5E 21 85
U/D 2.0E—3; Cco 08 6A 00 00 00 16 09 23 5E 21 85
U/D 1.0E-3; co 08 6A 00 00 00 OE OA 23 5E 21 85
U/D 5.0E—4; Co 08 6A 00 00 00 26 0B 21 5E 21 85
U/D 2.0E—4; Co 08 6A 00 00 00 16 0C 21 5E 21 85
U/D 1.0E—4; Cco 08 6A 00 00 00 OE OD 21 5E 21 85
U/D 5.0E—5; co 08 6A 00 00 00 26 03 20 O9E 21 85
U/D 2.0E-5; Cco 08 6A 00 00 00 16 04 20 ©E 21 85 ‘
U/D 1.0E-5; Cco 08 6A 00 00 00 OE 05 20 9E 21 85
U/D 5.0E—6; Cco 08 6A 00 00 00 26 CO 30 AC 21 85
U/D 2.0E—6; Co 08 6A 00 00 00 16 CO 30 AC 21 85 g
U/D 1.0E—6; Co 08 6A 00 00 00 OE CO 30 AC 21 85 |
U/D 5.0E—7; Cco 08 O6A 00 00 OO0 64 80 30 8C 21 85
U/D 2.0E—7; Co 08 6A 00 00 00 54 40 30 8C 21 85
u/D 1.0E—7,; Co 08 6A 00 00 00 4C 00 30 8C 21 85

Continued on next page
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Table 6-7 (cont)

MODE MKRS;U/D 5.0E+0;FXD;PCT 0.0;0UT ON;MAG X1;TRIG NORM;

SETTING R1 Vi V2 V3 V4 V5 M1 M2 M3 M4 T1 T2

U/D 5.0E+0; co 08 6A 00 00 00 64 20 2B 5E 21 85
U/D 2.0E+0; co 08 6A 00 00 00 54 21 2B 5E 21 85
U/D 1.0E-+0; co 08 6A 00 00 00 4C 22 2B 5E 21 85
U/D 5.0E—1; co 08 G6A 00 00 00 64 23 29 5E 21 85
U/D 2.0E—1; co 08 6A 00 00 OO0 54 24 29 5E 21 85
U/D 1.0E—1; co 08 6A 00 00 00 4C 25 29 5E 21 85
U/D 5.0E—2; co 08 6A 00 00 00 64 10 27 5E 21 85
U/D 2.0E—2; Co 08 6A 00 00 00 54 11 27 65E 21 85
U/D 1.0E—2; co 08 6A 00 00 00 4C 12 27 5E 21 85
U/D 5.0E—3; co 08 6A 00 00 OO0 64 13 25 ©5E 21 85
U/D 2.0E-3; co 08 6A 00 00 00 54 14 25 5E 21 85
U/D 1.0E—3; co 08 6A 00 00 OO0 4C 15 25 5E 21 85
U/D 5.0E—4; co 08 6A 00 00 00 64 08 23 5E 21 85
U/D 2.0E—4; co 08 6A 00 00 00 54 09 23 5E 21 85
U/D 1.0E—4; co 08 6A 00 00 00 4C O0A 23 5E 21 85
U/D 5.0E—S5; co 08 6A 00 00 OO0 64 0B 21 5E 21 85
U/D 2.0E—5; Co 08 6A 00 00 OO0 54 0C 21 5E 21 85
U/D 1.0E—5; co 08 6A 00 00 00 4C O0OD 21 5E 21 85
U/D 5.0E—6; co 08 6A 00 00 OO0 | 64 03 20 O9E 21 85
U/D 2.0E—6; Cco 08 6A 00 00 00 | 54 04 20 O9E 21 85
U/D 1.0E—6; Co 08 6A 00 00 00 | 4C 05 20 O9E 21 85
U/D 5.0E—7; Cco 08 6A 00 00 00 | 64 CO 30 AC 21 85
U/D 2.0E—7; Co 08 6A 00 00 00 | 54 CO 30 AC 21 85
U/D 1.0E—7; Cco 08 6A 00 00 00 | 4C CO 30 AC 21 85
U/D 5.0E—8; Cco 08 6A 00 00 OO |64 80 30 8C 21 85
U/D 2.0E—8; Co 08 6A 00 00 00 | 54 40 30 8C 21 85
U/D 1.0E—8; Cco 08 6A 00 OO0 00 [ 4C 00 30 8C 21 85

Continued on next page
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Table 6-7 (cont)

MODE MKRS;U/D 1.0E—3;FXD;PCT 0.0;0UT ON;MAG X1;TRIG NORM;

SETTING R1 Vi V2 V3 V4 V5 M1 M2 M3 M4 T1 T2

TRIG NORM; | CO 08 6A 00 00 QO 4C 15 25 5E 21 85
TRIG X1; Co 08 6A 00 00 00 4D 15 25 5E 21 85
TRIG X.01; co 08 6A 00 00 OO0 4F 15 25 5E 21 85
TRIG OFF; Co 08 6A 00 00 00 4B 15 25 5E 21 85

MODE MKRS;U/D 1.0E—3;VAR;PCT 0.0;0UT ON;MAG X1;TRIG NORM;

SETTING R1 Vi V2 V3 V4 V5 M1 M2 M3 M4 T1 T2
PCT 0.0; Cco 08 6A 00 00 OO0 4C 15 25 5E 21 85
PCT —5.0; Co 08 6A 00 00 OO0 4C 15 25 5E 24 A5
PCT —9.9; Co 08 6A 00 00 OO 4C 15 25 ©SE 27 B5
PCT 5.0; Co 08 6A 00 00 OO0 4C 15 25 B5E 1E 65
PCT 9.9; Cco 08 6A 00 00 OO0 4C 15 25 5E 1B 55

SLEWED EDGE MODE SETTINGS

MODE SLWD;U/D 1.0E—7;FXD;PCT 0.0;0UT ON;MAG X1;SHFT 0;

SETTING R1 Vi V2 V3 V4 V5 M1 M2 M3 M4 T1 T2 T3 T4 T5 T6 T7

U/D 1.0E—7; Co 08 6A 00 00 OO 4C 00 80 OA 21 8D E8 E8 E1 E6 F4
U/D 5.0E—8; Cco 08 6A 00 00 OO0 4C 00 80 OA 21 8D E8 FC E1 F8 F4
U/D 2.0E—8; co 08 6A 00 00 OO0 4C 00 80 OA 21 8D 38 38 33 34 F5
U/D 1.0E—8; Cco 08 6A 00 00 00 4C 00 80 OA 21 8D 38 24 33 1F F5
U/D 5.0E—9; Cco 08 6A 00 00 OO0 4C 00 80 OA 21 8D 38 2E 33 29 F5
U/D 2.0E—9; Co 08 6A 00 00 00 4C 00 80 OA 21 8D 38 34 33 2F F5
U/D 1.0E—9; co 08 6A 00 00 00 4C 00 80 OA 21 8D 38 36 33 31 F5
U/D 5.0E—10; | CO 08 6A 00 00 00 4C 00 80 OA 21 8D 38 37 33 32 F5
U/D 4.0E—10; | CO 08 6A 00 00 OO 4C 00 80 OA 21 8D 38 37 34 33 F1
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INSTRUMENT OPTIONS

Your instrument may be equipped with one or moreinstrument options or optional accessories. A brief description of
each instrument option is given below. For further information on instrument options or accessories, see your Tektronix
Catalog or contact your Tektronix Field Office. If additional options are made available for this instrument, they may be
described in a Change Information insert at the back of this manual or in this section.

OPTION 01 OPTION 02
Adds a temperature compensated, 5 MHz crystal os- Deletes the standard Pulse Head accessory. The
cillator for a higher accuracy time base. Information CG 551AP does not operateinthe FAST EDGE modeif the
relative to Option 01 can be found on schematic Pulse Head is not attached to the OUTPUT connector.

and Block Diagram B, in the Specification section (Vol. 1),
in the Calibration section (Vol. 2), and in the Theory of
Operation (Vol. 1).
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REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore impor-
tant, when ordering parts, to include the following information in
your order: Part number, instrument type or number, serial
number, and modification number if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, Inc. Field Office or represen-
tative will contact you concerning any change in part number.

Change information, if any, is located at the rear of this
manual.

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemblies arelistedin numerical order.
When the complete component number of a part is known, this list
will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mfr. Code Number to Manufacturer index for the
Electrical Parts List is located immediately after this page. The
Cross Index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assemblies,
subassemblies and parts. Examples of this numbering method

and typical expansions are illustrated by the following:
Example a. component number

e N
A23R1234 A23 R1234
_\ Circuit number

Read: Resistor 1234 of Assembly 23

Assembly number

Example b. component number

/““"-“/\—s‘-\
A23A2R1234 A23 A2 R1234
Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

Only the circuit number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit -board
illustration is clearly marked with the assembly number.
Assembly numbers are also marked on the mechanical exploded
views located in the Mechanical Parts List. The component
number is obtained by adding the assembly number prefix to th
circuit number. :

The Electrical - Parts List is divided and arranged by
assemblies in numerical sequence (e.g., assembly A1 with its
subassemblies and parts, precedes assembly A2 with its sub-
assemblies and parts).

Chassis-mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List.

- TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number to be used when ordering replace-
ment part from Tektronix.

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the serial number at which the
part was first used. Column four (4) indicates the serial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers.

NAME & DESCRIPTION (coiumn five of the
Electrical Parts List)

In the Parts List, an Item Name is separated from the
description by a colon (:). Because of space limitations, an Item
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

MFR. CODE (column six of the Electrical Parts
List)

_Indicates the code number of the actual manufacturer of the
part. (Code to name and address cross reference can be found

. immediately after this page.)

- MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufacturers part number.
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code Manufacturer Address City, State, Zip
000FH LEMOSA INC. 465 CALIFORNIA STREET SAN FRANCISCO, CA 94104
000GU SUPERTEX INC. 1225 BORDEAUX DRIVE SUNNYVALE, CA 94086
00136 MC COY ELECTRONICS COMPANY WATTS AND CHESTNUT STR. MT. HOLLY SPRINGS, PA 17065
00779 AMP, INC. P O BOX 3608 HARRISBURG, PA 17105
00853 SANGAMO ELECTRIC CO., S. CAROLINA DIV. P O BOX 128 PICKENS, SC 29671
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR P O BOX 5012, 13500 N CENTRAL

GROUP EXPRESSWAY DALLAS, TX 75222
02735 RCA CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876
03508 GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR

PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE, NY 13201
04222 AVX CERAMICS, DIVISION OF AVX CORP. P O BOX 867, 19TH AVE. SOUTH MYRTLE BEACH, SC 29577
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036
05397 UNION CARBIDE CORPORATION, MATERIALS

SYSTEMS DIVISION 11901 MADISON AVENUE CLEVELAND, OH 44101
05574 VIKING INDUSTRIES, INC. 21001 NORDHOFF STREET CHATSWORTH, CA 91311
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF

FATIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW, CA 94042
07716 TRW ELECTRONIC COMPONENTS, IRC FIXED

RESISTORS, BURLINGTON DIV. 2850 MT. PLEASANT BURLINGTON, IA 52601
09023 CORNELL-DUBILIER ELECTRONIC DIVISION

FEDERAL PACIFIC ELECTRIC CO. 2652 DALRYMPLE ST. SANFORD, NC 27330
09823 BURGESS INC. FOOT OF EXCHANGE STREET FREEPORT, IL 61032
10389 CHICAGO SWITCH, INC. 2035 WABANSIA AVE. CHICAGO, IL 60647
12633 FIFTH DIMENSION INC. 801 NEW YORK AVE. TRENTON, NJ 08638
12954 SIEMENS CORPORATION, COMPONENTS GROUP 8700 E THOMAS RD, P O BOX 1390 SCOTTSDALE, AZ 85252
12969 UNITRODE CORPORATION 580 PLEASANT STREET WATERTOWN, MA 02172
14433 ITT SEMICONDUCTORS 3301 ELECTRONICS WAY

P O BOX 3049 WEST PALM BEACH, FL 33402

14552 MICRO SEMICONDUCTOR CORP. 2830 E FAIRVIEW ST. SANTA ANA, CA 92704
14752 ELECTRO CUBE INC. 1710 S. DEL MAR AVE. SAN GABRIEL, CA 91776
14936 GENERAL INSTRUMENT CORP., SEMICONDUCTOR

PRODUCTS GROUP P.0. BOX 600,600 W. JOHN ST. HICKSVILLE, NY 11802
17745 ANGSTROHM PRECISION, INC. P O BOX 1827, MAUGANS AVENUE HAGERSTOWN, MD 21740
18324 SIGNETICS CORP. 811 E. ARQUES SUNNYVALE, CA 94086
19701 ELECTRA-MIDLAND CORP., MEPCO ELECTRA INC. P O BOX 760 MINERAL WELLS, TX 76067
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
24546 CORNING GLASS WORKS, ELECTRONIC

COMPONENTS DIVISION 550 HIGH STREET BRADFORD, PA 16701
26769 NCI INC. 5900 AUSTRALIAN AVENUE WEST PALM BEACH, FL 33407
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051
32293 INTERSIL, INC. 10900 N. TANTAU AVE. CUPERTINO, CA 95014
32997 BOURNS, INC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, CA 92507
34630 TYCO FILTERS DIV., INC. 3940 W. MONTECITO PHOENIX, AZ 85019
50088 MOSTEK CORP. 1400 UPFIELD DR. CARROLLTON, TX 75006
50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304
50522 MONSANTO CO., ELECTRONIC SPECIAL

PRODUCTS 3400 HILLVIEW AVENUE PALO ALTO, CA 94304
50579 LITRONIX INC. 19000 HOMESTEAD RD. CUPERTINO, CA 95014
51642 CENTRE ENGINEERING INC. 2820 E COLLEGE AVENUE STATE COLLEGE, PA 16801
52769 SPRAGUE GOODMAN ELEC., INC. 134 FULTON AVENUE GARDEN CITY PARK, NY 11040
55210 GETTIG ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875
56289 SPRAGUE ELECTRIC CO. 87 MARSHALL ST. NORTH ADAMS, MA 01247
58361 GENERAL INSTRUMENT CORP.

OPTO ELECTRONICS DIV. 3400 HILLVIEW AVE PALO ALTO, CA 94304
59660 TUSONIX INC. 2155 N FORBES BLVD TUCSON, AZ 85705
71279 CAMBRIDGE THERMIONIC CORP. 445 CONCORD AVE. CAMBRIDGE, MA 02138
71400 BUSSMAN MFG., DIVISION OF MCGRAW-

EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED

RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108
75378 CTS KNIGHTS, INC. 400 REIMANN AVE. SANDWICH, IL 60548
76493 BELL INDUSTRIES, INC.,

MILLER, J. W., DIV.

19070 REYES AVE., P O BOX 5825

COMPTON, CA 90224
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code Manufacturer Address City, State, Zip
80009 TEKTRONIX, INC. P 0 BOX 500 BEAVERTON, OR 97077
87034 ILLUMINATED PRODUCTS INC., A SUB OF

OAK INDUSTRIES, INC. 2620 SUSAN ST, PO BOX 11930 SANTA ANA, CA 92711
90201 MALLORY CAPACITOR CO., DIV. OF 3029 E. WASHINGTON STREET

P. R. MALLORY AND CO., INC. P. 0. BOX 372 INDIANAPOLIS, IN 46206
91637 DALE ELECTRONICS, INC. P. 0. BOX 609 COLUMBUS, NE 68601
94696 MAGNECRAFT ELECTRIC COMPANY 5575 N LYNCH AVENUE CHICAGO, IL 60630
95275 VITRAMON, INC. P O BOX 544 BRIDGEPORT, CT 06601
95348 GORDOS CORPORATION 250 GLENWOOD AVENUE BLOOMFIELD, NJ 07003
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Tektronix  Serial/Model No. Mfr

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number

Al 670-6075-00 CKT BOARD ASSY:FRONT PANEL 80009 670-6075-00

A2 670-6076-00 CKT BOARD ASSY:MAIN INTERCONNECT 80009 670-6076-00

A3 670-6081-00 CKT BOARD ASSY:TIME INTERFACE 80009 670-6081-00

A3Al 670-6077-00 CKT BOARD ASSY:OFFSET PLL 80009 670-6077-00

A3A2 670-6078-00 CKT BOARD ASSY:SLEWING CONTROL 80009 670-6078-00

A3A3 670-6079-00 CKT BOARD ASSY:VCO,50MHZ 80009 670-6079-00

A3AL 670-6086-00 CKT BOARD ASSY:COUNTER 80009 670-6080-00

A3A5 670-6080-00 CKT BOARD ASSY:COUNTER 80009 670-6080-00

A3A6 670-6083-00 CKT BOARD ASSY:STEERING 80009 670-6083-00

A3A7 670-6179-00 CKT BOARD ASSY:VCO,100MHZ 80009 670-6179-00

A3A8 670-6082-00 CKT BOARD ASSY:MAIN PLL 80009 670-6082-00

A4 670~6084-00 CKT BOARD ASSY:TIME MARK 80009 670-6084~00

AL 670-6203-00 CKT BOARD ASSY:TIME MARK 80009 670-6203-00
—————————— (OPTION 01 ONLY)

A5 670-6086-00 B010100 B010153  CKT BOARD ASSY:PS MAIN 80009 670-6086-00
—————————— (STANDARD ONLY)

A5 " 670-6086-01  B010154 CKT BOARD ASSY:PS MAIN 80009 670-6086-01
—————————— (STANDARD ONLY)

A5 670-6086-00 B010100 B020193  CKT BOARD ASSY:PS MAIN 80009 670-6086-00
—————————— (OPTION 01 ONLY)

A5 670-6086-01  B020194 CKT BOARD ASSY:PS MAIN 80009 670-6086-01
—————————— (OPTION 01 ONLY)

A5A1 670-6085-00 B010100 B010153  CKT BOARD ASSY:PS ISOLATOR 80009 670-6085-00
---------- (STANDARD ONLY) '

A5A1 670-6085-01  B010154 CKT BOARD ASSY:PS ISOLATOR 80009 670-6085-01
—————————— (STANDARD ONLY)

A5Al 670-6085-00 B010100 B020193  CKT BOARD ASSY:PS ISOLATOR 80009 670-6085-00
—————————— (OPTION 01 ONLY)

AS5A1 670-6085-01  B020194 CKT BOARD ASSY:PS ISOLATOR 80009 670-6085-01
—————————— . (OPTION 01 ONLY)

A5A2 670-6087-00 CKT BOARD ASSY:PS INTERFACE 80009 670-6087-00

A6 670-6088-00 B010100 B020236 CKT BOARD ASSY:REFERENCE 80009 670-6088-00

A6 670-6088-01  B020237 CKT BOARD ASSY:REFERENCE 80009 670-6088-01

A7 670-6089-00 B010100 B020236  CKT BOARD ASSY:OUTPUT 80009 670-6089-00

A7 670-6089-01  B020237 CKT BOARD ASSY:OUTPUT 80009 670-6089-01

A7A1 670-7509-00 XB020237 CKT BOARD ASSY:ATTENUATOR COMP 80009 670-7509-00

A8 670-6221-00 ' CKT BOARD ASSY:HIGH EDGE 80009 670-6221-00

A9 670-6091-00 B010100 B010153  CKT BOARD ASSY:CPU 80009 670-6091-00
—————————— (STANDARD ONLY)

A9 670-6091-01  B010154 CKT BOARD ASSY:CPU 80009 670-6091-01
---------- (STANDARD ONLY)

A9 670-6091-00 B010100 B020193  CKT BOARD ASSY:CPU 80009 670-6091-00
—————————— (OPTION 01 ONLY)

A9 670-6091-01  B020194 CKT BOARD ASSY:CPU 80009 670-6091-01
—————————— (OPTION 01 ONLY)

A9A1 670-6092-00 CKT BOARD ASSY:GPIB 80009 670-6092-00

Al s o CKT BOARD ASSY:FRONT PANEL

Alc1221 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

A1C1530 281-0814-00 CAP.,FXD,CER DI:100PF,10%,100V 04222 GC70-1-A101K

A1DS1001 150-1048-00 LAMP ,LED,DSPL:ORANGE,7 SEG,0.4 DIGIT 50522 MAN464OA

A1DS1002 150-1048-00 LAMP,LED,DSPL:ORANGE, 7 SEG,0.4 DIGIT 50522 MAN4640A

A1DS1031 150-1043-00 LT EMITTING DIO:RED,20MA,5V 58361 MV5774C

Al1DS1101 150-1047-00 LAMP,LED,DSPL:RED,16 SEGMENT,0.15 DIGIT 50579 DL416

AIDS1121 150-0093-01 LAMP , INCAND: 5V,0.06A,0.05MSCP, SEL 87034 9ASI5

A1DS1131 150-1043-00 LT EMITTING DIO:RED,20MA,5V 58361 MV5774C

A1DS1132 150-1043-00 LT EMITTING DIO:RED,20MA,5V 58361 MV5774C

A1DS1201 150-1070-00 LT EMITTING DIO:RED,635NM,35AMAX 50522 MV57124
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A2R1224 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1225 315-0200-00 RES.,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005
A2R1226 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1227 315-0200-00 RES.,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005
A2R1228 315-0200-00 RES.,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005
A2R1229 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1231 315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1232 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1233 315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1234 315-0200-00 RES. ,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005
A2R1235 315-0200-00 RES.,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005
A2R1236 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1241 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
A2R1421 307-0368-00 RES.,FXD,FILM: NETWORK 32997 4116R-77A-000
A2R1422 307-0368-00 RES. ,FXD,FILM: NETWORK 32997 4116R-77A-000
A2R1431 307-0368-00 RES.,FXD,FILM: NETWORK _ 32997 4116R-774-000
A2R1541 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A2R1542 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A2R1543 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A2R1544 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A2R1719 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A2R1721 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A2R1741 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A2TP1630 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A2TP1632 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A2TP1636 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A2TP1638 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A201341 156-1245-00 MICROCIRCUIT,LI:7 XSTR,HV/HIGH CUR 04713 MC1413PDS
A201432 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3.
A2U1441 156-0874-02 MICROCIRCUIT,DI:8 BIT ADDRESSABLE LCH 80009 156-0874-02
A201521 156-0599-01 MICROCIRCUIT,DI:RAM,THREE STATE,BURN-IN 80009 156-0599-01
A201522 156-0599-01 MICROCIRCUIT,DI:RAM,THREE STATE,BURN-IN 80009 156-0599-01
A2U1531 156-0599-01 MICROCIRCUIT,DI:RAM,THREE STATE,BURN-IN 80009 156-0599-01
A2U1532 156-0599-01 MICROCIRCUIT,DI:RAM,THREE STATE, BURN-IN 80009 156-0599-01
A2U01621 156-0720-02 MICROCIRCUIT,DI:HEX DRVR,4 TO2 LINE 01295 SN74LS368
A2U1631 156-0629-01 MICROCIRCUIT,DI:30 MHZ PRESETTABLE BIN 01295 SN74LS197
A2U1641 156-0876-01 MICROCIRCUIT,DI:HEX SCHMITT TRIGGER,SCRN 80009 156-0876-01
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Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
AIR1612 315-0300-00 RES. ,FXD,CMPSN:30 OHM,5%,0.25W 01121 CB3005
AlR1613 315-0300-00 RES.,FXD,CMPSN:30 OHM,5%,0.25W 01121 CB3005
AlR1614 315-0300-00 RES.,FXD,CMPSN:30 OHM,5%,0.25W 01121 CB3005
AlR1615 315-0300-00 RES.,FXD,CMPSN:30 OHM,5%,0.25W 01121 CB3005
AIR1621 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
AIR1622 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A1R1623 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
AIR1624 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
AIR1721 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
AIR1722 315-0361-00 RES . ,FXD,CMPSN: 360 OHM,5%,0.25W 01121 CB3615
A1S1011 263-0019-30 ACTR ASSY,PB:MOMENTARY 80009 263-0019-30
A1S1031 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1101 263-0019-04 ACTR ASSY,PB:MOMENTARY 80009 263-0019-04
Al1S1121 263-0027-00 SWITCH,ROTARY: OPTICAL 80009 263-0027-00
Al181131 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
Al1S1132 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
Als1211 . 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1231 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A181311 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
AlS1312 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
Al1S1321 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
AlS1322 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
A181323 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
A181324 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
A181325 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
A1S1326 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
Al1S1331 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
A1S1332 263-0019-03 ACTR ASSY,PB:MOMENTARY . 80009 263-0019-03
A181411 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1412 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1413 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
AlS1414 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
AlS1421 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1422 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1423 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1424 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A181425 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A151431 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A181432 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A181511 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1521 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A181522 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A181523 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
A181531 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
Alsl6ll 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1S1612 263-0019-03 ACTR ASSY,PB:MOMENTARY 80009 263-0019-03
A181621 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A181721 263-0019-01 ACTR ASSY,PB:MOMENTARY 80009 263-0019-01
A1T1630 120-0459-00 XFMR, TOROID: 10 TURNS,BIFILAR 80009 120-0459-00
A1TP1730 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
AlU1221 156-0736-02 MICROCIRCUIT,DGTL:BCD TO DECIMAL DCDR 80009 156-0736-02
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Name & Description Code Mfr Part Number
A2 mmmme e CKT BOARD ASSY:MAIN INTERCONNECT
A2C1241 290-0748-00 CAP. ,FXD,ELCTLT: 10UF,+50-10% ,20V 56289 500D149
A2C1541 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A2C1612 290-0748-00 CAP. ,FXD,ELCTLT: 10UF,+50-10%,20V 56289 500D149
A2C1621 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A2C1631 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 GC705EL04M
A2C1632 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 GC70SE104M
A2C1711 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A2¢1741 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A271011 131-2063-00 CONN,RCPT,ELEC:CIRCUIT CARD,15/30 FEMALE 05574 000-201-4986
A2J1111 131-2063-00 CONN,RCPT,ELEC:CIRCUIT CARD,15/30 FEMALE 05574 000-201-4986
A2J1411 131-2063-00 CONN,RCPT,ELEC: CIRCUIT CARD,15/30 FEMALE 05574 000-201-4986
A231412 131-2063-00 CONN, RCPT,ELEC:CIRCUIT CARD,15/30 FEMALE 05574 000-201-4986
A2J1511 131-2063-00 CONN,RCPT,ELEC:CIRCUIT CARD,15/30 FEMALE 05574 000-201-4986
A2J1611 131-2063-00 CONN,RCPT,ELEC:CIRCUIT CARD,15/30 FEMALE 05574 000-201-4986
A231701 131-2063-00 CONN,RCPT,ELEC: CIRCUIT CARD,15/30 FEMALE 05574 000-201-4986
A231721 131-2063-00 CONN,RCPT,ELEC: CIRCUIT CARD,15/30 FEMALE 05574 000-201-4986
A2L1711 108~0329-00 COIL,RF:2.5UH 80009 108-0329-00
A2Q1031 151-0334~00 TRANSISTOR: SILICON,NPN 80009 151-0334-00
A2Q1032 151-0334-00 TRANSISTOR: STLICON, NPN 80009 151-0334-00
A2Q1131 151-0334-00 TRANSISTOR: STLICON, NPN 80009 151-0334-00
A2Q1132 151-0334-00 TRANSISTOR: SILICON, NPN. 80009 151-0334-00
A2Q1133 151-0334-00 TRANSISTOR: SILICON, NPN 80009 151-0334-00
A2Q1141 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A2Q1142 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A2Q1321 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A2Q1322 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A2Q1323 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A2Q1324 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A2Q1325 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1326 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1327 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1328 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1331 151-0188-03 TRANSISTOR: STLICON,PNP, SEL 80009 151-0188-03
A2Q1332 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A2Q1333 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1334 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A2Q1335 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1336 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1421 151-0188-03 TRANSISTOR:SILICON,PNP, SEL 80009 151-0188-03
A2Q1422 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1423 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A2Q1424 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A2Q1431 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A2Q1432 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A2Q1433 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A2R1131 315-0750-00 RES.,FXD,CMPSN: 75 OHM,5%,0.25W 01121 CB7505
A2R1132 315-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
A2R1133 315-0750-00 RES. ,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
A2R1134 315-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
A2R1135 315-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
A2R1141 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A2R1142 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
A2R1211 315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1221 315-0200-00 RES.,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005
A2R1222 315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1223 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Name & Description Code Mfr Part Number
A2R1224 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1225 315~0200~00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1226 315-0200-00 RES. ,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005
A2R1227 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1228 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1229 315-0200-00 RES. ,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005
A2R1231 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1232 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1233 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1234 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1235 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1236 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
A2R1241 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
A2R1421 307-0368-00 RES. ,FXD,FILM:NETWORK 32997 4116R-77A-000
A2R1422 307-0368-00 RES. ,FXD,FILM: NETWORK 32997 4116R-77A-000
A2R1431 307-0368-00 RES.,FXD,FILM: NETWORK 32997 4116R-77A-000
A2R1541 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A2R1542 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CBL045
A2R1543 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CBLO45
A2R1544 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CBL045
A2R1719 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A2R1721 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A2R1741 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A2TP1630 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A2TP1632 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A2TP1636 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A2TP1638 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A2U01341 156-1245-00 MICROCIRCUIT,LI:7 XSTR,HV/HIGH CUR 04713 MC1413PDS
A2U01432 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3
A2U1441 156-0874-02 MICROCIRCUIT,DI:8 BIT ADDRESSABLE LCH 80009 156-0874-02
A2U1521 156-0599-01 MICROCIRCUIT,DI:RAM,THREE STATE,BURN-IN 80009 156-0599-01
A2U01522 156-0599-01 MICROCIRCUIT,DI:RAM,THREE STATE,BURN-IN 80009 156-0599-01
A2U01531 156-0599-01 MICROCIRCUIT,DI:RAM,THREE STATE,BURN-IN 80009 156-0599-01
A2U1532 156-0599-01 MICROCIRCUIT,DI:RAM,THREE STATE,BURN-IN 80009 156-0599-01
A2U01621 156-0720-02 MICROCIRCUIT,DI:HEX DRVR,4 TO2 LINE 01295 SN74LS368
A201631 156-0629-01 MICROCIRCUIT,DI:30 MHZ PRESETTABLE BIN 80009 156-0629-01
A2U1641 156-0876-01 MICROCIRCUIT,DI:HEX SCHMITT TRIGGER 80009 156-0876-01
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Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number

A3 e e CKT BOARD ASSY:TIME INTERFACE

A3J1007 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 80009 131-0589-00
—————————— (QUANTITY 4)

A3J1010 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
---------- (QUANTITY 4)

A3J1020 131-0787-00 CONTACT ,ELEC: 0.64 INCH LONG 22526 47359
---------- (QUANTITY 7)

A3J1021 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 3)

A3J1027 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 80009 131-0589-00
—————————— (QUANTITY 4)

A3J1031 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 4)

A3J1100 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
__________ (QUANTITY 7) i

A371106 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG , 22526 47359
---------- (QUANTITY 6)

A3J1126 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 7)

A371200 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
---------- (QUANTITY 5)

A331204 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 3)

A3J1207 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
---------- (QUANTITY 8)

A3J1217 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 3)

A3J1220 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 2)

A3J1222 131-0787-00 . CONTACT,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 2)

A331225 131-0787-00 CONTACT ,ELEC: 0.64 INCH LONG 22526 47359
—————————— (QUANTITY 8)

A3J1230 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
---------- (QUANTITY &)

A3J1300 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 7)

A3J1310 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 5)

A3J1315 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
---------- (QUANTITY 3)

A3J1320 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
---------- (QUANTITY 3)

A3J1324 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
__________ (QUANTITY 3)

A3J1403 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
__________ : (QUANTITY 4)

A3J1420 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
---------- (QUANTITY 3)

A3J1424 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
---------- (QUANTITY 2)

A3J1427 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359

L e e (QUANTITY 5)
A3J1434 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359

__________ (QUANTITY 4)

A3J1500 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
__________ (QUANTITY 2)
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Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A3J1502 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
__________ (QUANTITY 7)
A3J1510 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 5)
A3J1521 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
—————————— (QUANTITY 7)
A3J1533 131-0787-00 CONTACT,ELEC: 0.64 INCH LONG 22526 47359
__________ (QUANTITY 6)
A3J1603 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
__________ (QUANTITY 6)
A3J1615 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
__________ (QUANTITY 2)
A3J1620 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
__________ (QUANTITY 8)
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Name & Description Code Mfr Part Number
A3A1 mmmem e CKT BOARD ASSY:OFFSET PLL
A3A1C1005 283-0359-00 CAP.,FXD,CER DI:1000PF,10%,200V 72982 8131N203C0G0102K
A3A1C1016 283-0108-00 CAP.,FXD,CER DI:220PF,10%,200V 56289 272C13
A3A1C1020 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A1C1030 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104Z
A3A1C1031 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A1C1032 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A1C1033 283-0000-00 CAP.,FXD,CER DI:0.00lUF,+100-0%,500V 59660 831-519-Z5U-102P
A3A1C1034 283-0032-00 CAP.,FXD,CER DI:470PF,5%,500V 72982 0831085Z5E00471J
A3A1C1040 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A1C1042 283-0341-00 CAP.,FXD,CER DI:0.047UF,10%,100V 72982 8121N153X7R0473K
A3A1€1100 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A1C1102 283-0330-00 CAP.,FXD,CER DI:100PF,5%,50V 51642 150-050-NP0-101J
A3A1C1104 283-0330-00 CAP.,FXD,CER DI:100PF,5%,50V 51642 150-050-NP0-101J
A3A1C1110 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3AlC1124 283-0010-00 CAP.,FXD,CER DI:0.05UF,+100-20%,50V 56289 273C20
A3A1C1126 290-0534-00 CAP. ,FXD,ELCTLT: 1UF,20%, 35V 56289 196D105X0035HAL
A3A1C1130 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A1C1132 283-0032-00 CAP.,FXD,CER DI:470PF,5%,500V 72982 0831085Z5E00471J
A3A1C1200 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N06125U0103M
A3A1C€1201 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A1C1210 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N06125U0103M
A3AlC1211 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A1C1242 283-0203-00 CAP.,FXD,CER DI:0.47UF,20%,50V 72982 8131NO75E474M
A3A1C1244 290-0523-00 CAP.,FXD,ELCTLT: 2. 2UF,20%,20V 56289 196D225X0020HAL
A3AI1CR1010 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3AI1CR1012 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A1CR1020 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3AI1CR1022 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3AI1CR1030 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3AICRI110 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A3AICR1118 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A3AICR1122 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A1CR1140 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A1CR1240 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A1DS1142 150-1043-00 LT EMITTING DIO:RED,20MA,5V 58361 MV5774C
A3A1L1020 108-0249-00 COIL,RF:12UH 76493 B-4992
A3AIL1210 108-0226-00 COIL,RF:100UH 76493 DWG B4257
A3A1L1212 108-0226-00 COIL,RF:100UH 76493 DWG B4257
A3A1P1500 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 2)
A3A1P1510 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 5)
A3A1P1521 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
---------- (QUANTITY 7)
A3A1P1615 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
---------- (QUANTITY 2)
A3A1Q1020 151-0254-00 TRANSISTOR: SILICON,NPN 03508 X38L3118
A3A1Q1030 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A3A1Q1110 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A3A1Q1112 151-0441-00 TRANSISTOR: SILICON,NPN 04713 SRF501
A3A1Q1114 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A3A1Q1116 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A3A1Q1118 151-0441-00 TRANSISTOR:SILICON,NPN 04713 SRF501
A3AIR1005 315-0181-00 RES.,FXD,CMPSN:180 OHM,5%,0.25W 01121 CB1815
A3A1R1008 315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 CBl1215
A3AIR1010 315-0511-00 RES. ,FXD,CMPSN: 510 OHM,5%,0.25W 01121 CB5115
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A3A1R1012 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3AIR1014 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3AIR1016 315-0132-00 RES. ,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CB1325
A3AIR1020 315-0361-00 RES. ,FXD,CMPSN: 360 OHM,5%,0.25W 01121 CB3615
A3A1R1030 315-0474-00 RES.,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4745
A3A1R1031 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
A3A1R1032 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A3A1R1034 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A3AIR1040 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CBI1525
A3AIR1042 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
A3AI1R1100 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3AIR1114 315-0331-00 RES.,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315
A3A1R1116 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A3AIRI118 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515
A3AIR1120 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3AIR1122 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3AIR1124 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBL1035
A3AIR1126 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A3A1R1130 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A1RI1132 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A3AIRI134 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CBL035
A3AIR1140 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3AIR1142 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3AIR1144 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A1R1146 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A3AIR1148 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A1R1210 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CB1325
A3A1RI1212 315-0510-00 RES.,FXD,CMPSN:51 OQHM,5%,0.25W 01121 CB5105
A3A1R1213 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A3AIR1220 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A3A1R1240 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A3A1R1242 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 ©B2225
A3A1T1200 120-0487-00 XFMR, TOROID:5 TURNS BIFILAR 80009 120-0487-00
A3A1TP1100 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A3A1TP1140 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A3A1TP1210 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A3A1TP1220 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A3A1U01000 156-0870-01 MICROCIRCUIT,DI:BCD DECADE CNTR,SCRN 07263 SL81658
A3A1U1002 156-0870-01 MICROCIRCUIT,DI:BCD DECADE CNTR,SCRN 07263 SL81658
A3A1U1030 156-0158-07 MICROCIRCUIT,LI:DUAL OPNL AMPL,SCREENED 01295 MC1458J3G4
A3A1U01100 156-0517-01 MICROCIRCUIT,DI:DOUBLY BAL MIXER,SCREENED 80009 156-0517-01
A3A1U1130 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00
A3A1U01220 156-0387-02 MICROCIRCUIT,DI:DUAL J-K FF,BURN IN 01295 SN74LS73
A3A1U01230 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00
A3A1VR1200 152-0278-00 SEMICOND DEVICE:ZENER,0.4W,3V,5% 04713 SZG35009K20
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Tektronix  Serial/Model No. Mfr

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A3A2 e e CKT BOARD ASSY:SLEWING CONTROL
A3A2C1103 281-0613-00 CAP.,FXD,CER DI:10PF,+/-1PF,200V 59660 374001C0G100F
A3A2C1110 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104Z
A3A2C1114 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A2C1119 283-0154-00 CAP.,FXD,CER DI:22PF,5%,50V 72982 8111B061C0G220J
A3A2CR1001 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A3A2CR1102 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A3A2CR1111 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A3A2CR1112 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A2CR1113 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A3A2P1300 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001

—————————— (QUANTITY 7)
A3A2P1310 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001

—————————— (QUANTITY 5)
A3A2P1403 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 7537.7-001

—————————— (QUANTITY 4)
A3A2Q1103 151-0192-03 TRANSISTOR: SILICON, NPN 80009 151-0192-03
A3A2Q1112 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A3A2Q1113 151-0188-03 TRANSISTOR:SILICON,PNP, SEL 80009 151-0188-03
A3A2Q1114 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A3A2R1010 307-0526-00 RES NTWK,THK FI:5,510 OHM,10%,0.125W 32997 4306R-101-511J
A3A2R1101 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A2R1102 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A2R1103 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A2R1110 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A3A2R1111 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A3A2R1112 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A2R1113 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A3A2R1114 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A2R1115 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&4725
A3A201001 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A3A201011 156-0582-03 MICROCIRCUIT,DI:BINARY UP/DOWN CNTR,SCRN 04713 MC14516BCLDS
A3A201012 156-0688-01 MICROCIRCUIT,DI:DUAL J-K MASTER SLAVE FF 04713 $C22689L135

8-13

REV JAN 1982



‘Replaceable Electrical Parts—CG 551AP, VOL. 2

Tektronix  Serial/Model No. Mfr
Component No. Part No. Name & Description Code Mfr Part Number
A3A3 mmmem e CKT BOARD ASSY:VCO,50MHZ (OFFSET)
A3A3C1001 283-0339-00 CAP.,FXD,CER DI:0.22UF.10%,50V 72982 8131NO75W5R224K
A3A3C1002 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A3C1011 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104Z
A3A3C1101 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061z5U0103M
A3A3C1102 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A3C1103 283-0197-00 CAP.,FXD,CER DI:470PF,5%,100V 72982 8121N075C0G0471J
A3A3C1104 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A3C1111 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A3C1112 290-0536-00 CAP. ,FXD,ELCTLT: 10UF, 20%,25V 90201 TDC106MO25FL
A3A3C1113 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061z5U0103M
A3A3CR1011 152-0269-00 SEMICOND DEVICE:SILICON,VAR VCAP.,4V,33PF 04713 SMV1263 .
A3A3CR1012 152-0269-00 SEMICOND DEVICE:SILICON,VAR VCAP.,4V,33PF 04713 SMV1263
A3A3L1011 120-1307-00 XFMR,RF:TOROID 2 WINDINGS 80009 120-1307-00
A3A3L1012 108-0408-00 COIL,RF:100NH 80009 108-0408-00
A3A3L1111 120-0342-00 XFMR, TOROID:10 TURNS,SINGLE 80009 120-0342-00
A3A3L1112 120-0342-00 XFMR, TOROID:10 TURNS,SINGLE 80009 120-0342-00
A3A3P1320 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 3)
A3A3P1420 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 3)
A3A3P1424 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 2)
A3A3P1434 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 4)
A3A3Q1001 151-0441-00 TRANSISTOR: SILICON,NPN 04713 SRF501
A3A3Q1002 151-0441-00 TRANSISTOR: SILICON,NPN 04713 SRF501
A3A3Q1011 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
A3A3Q1012 151-0367-00 TRANSISTOR: SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
A3A3Q1101 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A3A3R1003 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A3A3R1004 315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 CB1215
A3A3R1005 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A3A3R1006 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A3A3R1011 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A3A3R1103 315-0821-00 RES. ,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215
A3A3R1104 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A3A3R1111 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A3R1112 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB&4715
A3A3R1113 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A3A3R1114 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A3T1101 120-1105-00 XFMR,RF: TOROID,2 WINDINGS 80009 120-1105-00
A3A3W1002 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
A3A3W1101 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A3AG e o CKT BOARD ASSY:COUNTER(TRIGGER)
A3A4C1010 283-0177-00 CAP. ,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A4C1020 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A4C1100 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U01042
‘A3A4C1101 283-0359-00 CAP. ,FXD,CER DI:1000PF,10%,200V 72982 8131N203C0G0102K
A3A4C1128 283-0197-00 CAP.,FXD,CER DI:470PF,5%,100V 72982 8121N075C0G0471J
A3A4C1218 283-0359-00 CAP.,FXD,CER DI:1000PF,10%,200V 72982 8131N203C0G0102K
A3A4CRI1103 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A4L1015 108-0249-00 COIL,RF:12UH 76493 B-4992
A3A4P1010 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 4)
A3A4P1100 136-0263~04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 7)
A3A4P1207 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 8) .
A3A4RI012 307-0526-00 RES NTWK,THK FI:5,510 OHM,10%,0.125W 32997 4306R-101-511J
A3A4R1015 315~-0181-00 RES. ,FXD,CMPSN:180 OHM,5%,0.25W 01121 CB1815
A3A4R1025 315-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,0.25W 01121 CB1215
A3A4R1101 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A3A4R1112 307-0526-00 RES NTWK,THK FI:5,510 OHM,10%,0.125W 32997 4306R-101-511J
A3A4RI1115 315-0301-00 RES. ,FXD,CMPSN: 300 OHM,5%,0.25W 01121 CB3015
A3A4R1200 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A4R1202 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A4R1204 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A4R1205 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A4R1210 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A4R1212 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A4U1000 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A3A4U1010 156-1038-01 MICROCIRCUIT,DI:4 BIT BINARY COUNTER 80009 156-1038-01
A3A4U1100 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156~0796-01
A3A4U1110 156-1038-01 MICROCIRCUIT,DI:4 BIT BINARY COUNTER 80009 156-1038-01
A3A4U1112 156-0182-02 MICROCIRCUIT,DI:TRIPLE 2-3-2 INPUT GATE 80009 156-0182-02
A3A4U1200 156-0458-01 MICROCIRCUIT,DI:QUAD AND GATEZ INP,SCRN 04713 SC22689P104
A3A4U1210 156-0880-02 MICROCIRCUIT,DI:DUAL D MASTERSLAVE FF 04713 SC22689P231
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A3A5 0 e e CKT BOARD ASSY:COUNTER(SLEWING)
A3A5C1010 283-0177-00 CAP. ,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A5C1020 283-0177-00 CAP. ,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A5C1100 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104Z
A3A5C1101 283-0359-00 CAP.,FXD,CER DI:1000PF,10%,200V 72982 8131N203C0G0102K
A3A5C1128 283-0197-00 CAP. ,FXD,CER DI:470PF,5%,100V 72982 8121N075C0G0471J
A3A5C1218 283-0359-00 CAP. ,FXD,CER DI:1000PF,10%,200V 72982 8131N203C0OGOL02K
A3A5CR1103 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A5L1015 108-0249-00 COIL,RF:12UH 76493 B-4992
A3A5P1020 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 7)
A3A5P1031 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 4)
A3A5P1225 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 8) .
A3A5R1012 307-0526-00 RES NTWK,THK FI:5,510 OHM,10%,0.125W 32997 4306R-101-511J
A3A5R1015 315-0181-00 RES. ,FXD,CMPSN: 180 OHM,5%,0.25W 01121 CB1815
A3A5R1025 315-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,0.25W 01121 CB1215
A3A5R1101 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB&4715
A3AS5R1112 307-0526-00 RES NTWK,THK FI:5,510 OHM,10%,0.125W 32997 4306R-101-511J
A3A5R1115 315-0301-00 RES. ,FXD,CMPSN: 300 OHM,5%,0.25W 01121 CB3015
A3A5R1200 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A5R1202 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 GB5115
A3A5R1204 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A5R1205 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A5R1210 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A5R1212 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A5U1000 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A3A5U1010 156-1038-01 MICROCIRCUIT,DI:4 BIT BINARY COUNTER 80009 156-1038-01
A3A5U1100 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A3A5U1110 156-1038-01 MICROCIRCUIT,DI:4 BIT BINARY COUNTER 80009 156-1038-01
A3A5U1112 156-0182-02 MICROCIRCUIT,DI:TRIPLE 2-3-2 INPUT GATE 80009 156-0182-02
A3A5U1200 156-0458-01 MICROCIRCUIT,DI:QUAD AND GATE2 INP,SCRN 04713 SC22689P104
A3A5U1210 156-0880-02 MICROCIRCUIT,DI:DUAL D MASTERSLAVE FF 04713 SC22689P231
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Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number

A3A6 e e CKT BOARD ASSY:STEERING

A3A6C1005 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1010 290-0743-00 CAP. ,FXD,ELCTLT: 100UF,+50-10%, 16V 56289 500D146

A3A6C1020 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1021 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104%

A3A6C1101 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1105 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1125 283-0198-00 CAP.,FXD,CER DI:0.22UF,20%,50V 72982 8121N083Z5U0224M

A3A6C1130 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1133 283-0347-00 CAP.,FXD,CER DI:68PF,5%,100V 72982 8121A108P3K680J

A3A6C1201 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1220 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1225 283-0347-00 CAP.,FXD,CER DI:68PF,5%,100V 72982 8121A108P3K680J

A3A6C1228 281-0791-00 CAP.,FXD,CER DI:270PF,10%,100V 72982 8035D2AADX5R271K

A3A6C1301 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1302 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U01042

A3A6C1401 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

A3A6C1402 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104%

A3A6C1403 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104Z

A3A6C1404 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083z5U0104%

A3A6CR1020 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IN4152R

A3A6CR1030 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1130 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1131 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1132 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1133 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1230 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1231 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1232 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1233 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A3A6CR1310 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672

A3A6DS1130 150-1043-00 LT EMITTING DIO:RED,20MA,5V 58361 MV5774C

A3A611101 120-0342-00 XFMR, TOROID: 10 TURNS,SINGLE 80009 120-0342-00

A3A6L1301 120-0342-00 XFMR, TOROID: 10 TURNS, SINGLE 80009 120-0342-00

A3A6P1200 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 5)

A3A6P1204 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 3)

A3A6P1217 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 3)

A3A6P1315 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 3)

A3A6P1427 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
__________ (QUANTITY 5)

A3A6P1502 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
---------- (QUANTITY 7)

A3A6P1533 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
---------- (QUANTITY 6)

A3A6P1603 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 6)

A3A6P1620 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 8)

A3A6Q1001 151-0625-01 TRANSISTOR:D45H11, SCREENED 80009 151-0625-01

A3A6Q1002 151-0281-00 TRANSISTOR: SILICON,NPN 03508 X16P4039

A3A6Q1010 151-0302-01 TRANSISTOR:SILICON,NPN,SEL 80009 151-0302-01

A3A6Q1011 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
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Tektronix  Serial/Model No. Mfr

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A3A6Q1012 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A3A6Q1020 151-0302-01 TRANSISTOR: SILICON, NPN, SEL 80009 151-0302-01
A3A6Q1021 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A3A6Q1101 151-0625-01 TRANSISTOR:D45H11 , SCREENED 80009 151-0625-01
A3A6Q1102 151-0281-00 TRANSISTOR: SILICON, NPN 03508 X16P4039
A3A6Q1230 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A3A6Q1231 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A3A6Q1301 151-0221-05 TRANSISTOR: SILICON,PNP , SCREENED 80009 151-0221-05
A3A6R1001 301-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.50W 01121 EBI1O15
A3A6R1002 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A6R1010 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 ¢€B1035
A3A6R1011 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A6R1012 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 ¢€B1025
A3A6R1013 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A6R1020 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 ©B2225
A3A6R1021 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A3A6R1022 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A3A6R1023 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A6R1024 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A3A6R1030 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A3A6R1031 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A3A6R1035 315-0222-00 RES.,FXD,CMPSN: 2. 2K OHM,5%,0.25W 01121 CB2225
A3A6R1100 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A6R1101 301-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.50W 01121 EBIO1S
A3A6R1110 315-0471-00 RES.,FXD,CMPSN:470 OBM,5%,0.25W 01121 CB4715
A3A6R1111 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A3A6R1112 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&725
A3A6R1113 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A3A6R1130 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A6R1131 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A6R1132 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A6R1133 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A3A6R1201 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CBl1025
A3A6R1220 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A6R1221 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A6R1225 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A3A6R1230 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A3A6R1231 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A3A6R1301 315-0180-00 RES.,FXD,CMPSN:18 OHM,5%,0.25W 01121 CB1805
A3A6R1302 315-0180-00 RES.,FXD,CMPSN:18 OHM,5%,0.25W 01121 CB1805
A3A6R1303 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A6R1304 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A6R1310 307-0526-00 RES NTWK,THK FI:5,510 OHM,10%,0.125W 32997 4306R-101-511J
A3A6R1410 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A3A6R1411 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
A3A6R1412 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
A3A6R1413 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A6R1414 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A6R1415 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A6R1416 315-0102-00 RES, ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 C€B1025
A3A6T1401 120-1108-00 XFMR, RF : BALUN,, TD-339 80009 120-1108-00
A3A6TP1101 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A3A6TP1130 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A3A6TP1301 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A3A6TP1302 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A3A6TP1310 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A3A6U1020 156-0728-02 MICROCIRCUIT,DI:QUAD 2 INPUT STATE W/0cC 80009 156-0728-02
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A3A6U1030 156-0384-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS03
A3A6U1110 156-0784-02 MICROCIRCUIT,DI:SYNC 4 BIT BINARY COUNTER 27014 DM74LS163ANA+
A3A6U1120 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A3A6U1121 156-0366-02 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02
A3A6U1130 156-0366-02 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02
A3A6U1201 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00
A3A6U1210 156-0784-02 MICROCIRCUIT,DI:SYNC 4 BIT BINARY COUNTER 27014 DM74LS163ANA+
A3A6U1211 156-0784-02 MICROCIRCUIT,DI:SYNC 4 BIT BINARY COUNTER 27014 DM74LS163ANA+
A3A6U1220 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A3A6U1221 156-0349-06 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,CHK 80009 156-0349-06
A3A6U1230 156-0752-01 MICROCIRCUIT,DI:DUAL BCD UP COUNTER,SCRN 04713 MC14518BCLD
A3A6U1310 156-0642-01 MICROCIRCUIT,DI:BI QUINARY CNTR,SCRN 80009 156-0642-01
A3A6U1311 156-0282-00 MICROCIRCUIT,DI:DUAL 4~INPUT OR NOR GATE 80009 156-0282-00
A3A6U1410 156-0880-02 MICROCIRCUIT,DI:DUAL D MASTERSLAVE FF 04713 8SC22689P231
A3A6W1401 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
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A3A7 L mmmem e CKT BOARD ASSY:VCO,100MHZ(MAIN)
A3A7C1001 283-0339-00 CAP.,FXD,CER DI:0.22UF.10%,50V 72982 8131NO75W5R224K
A3A7C1002 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A7C1011 283-0024~00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104Z
A3A7C1101 283~0204-00 CAP.,FXD,CER DI1:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A7C1102 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A7C1103 283~0197-00 CAP.,FXD,CER DI:470PF,5%,100V 72982 8121N075C0G0471J
A3A7C1104 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A7C1111 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A7C1112 290-0536-00 CAP. ,FXD,ELCTLT: 10UF, 20%,25V 90201 TDC106MO25FL
A3A7C1113 283-0204~00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
A3A7CR1011 152-0269-00 SEMICOND DEVICE:SILICON,VAR VCAP.,4V,33PF 04713 SMV1263 :
A3A7CR1012 152-0269-00 SEMICOND DEVICE:SILICON,VAR VCAP.,4V,33PF 04713 SMV1263
A3A7L1011 120-1308-00 XFMR, RF: TOROID 2 WINDINGS 80009 120-1308-00
A3A711012 108-0408-00 COIL,RF: 100NH 80009 108-0408-00
A3A7L1111 120-0342-00 XFMR, TOROID:10 TURNS,SINGLE 80009 120-0342-00
A3ATLI112 120-0342-00 XFMR,TOROID: 10 TURNS,SINGLE 80009 120-0342-00
A3A7P1220 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 2)
A3A7P1222 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 2)
A3A7P1230 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 4)
A3A7P1324 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 3)
A3A7Q1001 151-0441-00 TRANSISTOR: SILICON,NPN 04713 SRF501
A3A7Q1002 151-0441-00 TRANSISTOR: SILICON,NPN 04713 SRF501
A3A7Q1011 151-0367-00 TRANSISTOR: STLICON,NPN,SEL FROM 3571TP 01295 SKA6516
A3A7Q1012 151-0367-00 TRANSISTOR: SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
A3A7Q1101 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A3A7R1001 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A7R1002 315-0180-00 RES.,FXD,CMPSN:18 OHM,5%,0.25W 01121 CB1805
A3A7R1003 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A3A7R1004 315-0121-00 RES.,FXD,CMPSN: 120 OHM,5%,0.25W 01121 CB1215
A3A7R1005 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A3A7R1006 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A3A7R1011 315-0471~00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A3A7R1101 315-0180-00 RES.,FXD,CMPSN:18 OHM,5%,0.25W 01121 CB1805
A3A7R1102 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A3A7R1103 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315
A3ATR1104 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A3A7RI111 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A7R1112 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A3A7RI113 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBI1015
A3ATRI114 315-0103-00 RES . ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A7T1101 120-1105-00 XFMR, RF : TOROID,2 WINDINGS 80009 120-1105-00
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Tektronix  Serial/Model No. Mfr
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A3A8 0 e e CKT BOARD ASSY:MAIN PLL
A3A8€1001 283-0203-00 CAP.,FXD,CER DI:0.47UF,20%,50V 72982 8131NO75E474M
A3A8C1010 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N08325U0104Z
A3A8C1012 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A8C1014 283-0203-00 CAP. ,FXD,CER DI:0.47UF,20%,50V 72982 8131NO75E474M
A3A8C1020 283-0065-01 CAP.,FXD,CER DI:0.001UF,5%,100V 59660 0835582Z5E00102J
A3A8C1024 283-0238-00 CAP.,FXD,CER DI:0.0lUF,10%,50V 72982 8121NO75X7R0103K
A3A8C1034 283-0238-00 CAP.,FXD,CER DI:0.0lUF,10%,50V 72982 8121NO75X7ROLO3K
A3A8C1035 283-0238-00 CAP.,FXD,CER DI:0.0lUF,10%,50V 72982 8121NO75X7RO103K
A3A8C1040 283-0238-00 CAP.,FXD,CER DI:0.0lUF,10%,50V 72982 8121N075X7R0103K
A3A8C1042 283-0238-00 CAP.,FXD,CER DI:0.01UF,10%,50V 72982 8121NO75X7RO103K
A3A8C1043 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083z5U0104Z
A3A8C1045 283-0187-00 CAP.,FXD,CER DI:0.047UF,10%,400V 72982 8131N401X5R0473K
A3A8C1100 283-0339-00 CAP.,FXD,CER DI:0.22UF.10%,50V 72982 8131NO75W5R224K
A3A8C1102 283-0339-00 CAP.,FXD,CER DI:0.22UF.10%,50V 72982 8131NQ75W5R224K
A3A8C1110 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A8C1112 283-0620-00 CAP.,FXD,MICA D:470PF,1%,300V 00853 D153F471F0
A3A8C1120 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U0104Z
A3A8C1122 283-0103-00 CAP.,FXD,CER DI:180PF,5%,500V 59660 831-518-25D0181J
A3A8C1124 281-0634-00 CAP.,FXD,CER DI:10PF,+/-0.25PF,500V 59660 374 011 C0GO100C
.A3A8C1130 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N08325U01042
A3A8C1132 283-0203-00 CAP. ,FXD,CER DI:0.47UF,20%,50V 72982 8131NO75E474M
A3A8C1134 283-0203-00 CAP.,FXD,CER DI:0.47UF,20%,50V 72982 8131N075E474M
A3A8C1135 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 72982 8121N083Z5U01042
A3A8C1140 283-0107-00 CAP.,FXD,CER DI:51PF,5%,200V 72982 8121B232C0G0510J
A3A8C1210 283-0698-00 CAP.,FXD,MICA D:390PF,1%,500V 09023 CD15ED391F03
A3A8C1230 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A8C1232 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A8C1240 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A3A8C1242 283-0186-00 CAP.,FXD,CER DI:27PF,5%,50V 59660 811A058C0G0270J
A3A8C1244 283-0186-00 CAP.,FXD,CER DI:27PF,5%,50V 59660 811A058C0G0270J
A3A8C1246 283-0032-00 CAP.,FXD,CER DI:470PF,5%,500V 72982 0831085Z5E00471J
A3A8CR1012 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A8CR1020 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A8CR1030 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A8CR1031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A8CR1040 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A8CR1120 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A3A8CR1122 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A3A8CR1130 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A8CR1132 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A8CR1133 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R.
A3A8CR1134 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3A8CR1212 152-0673-00 SEMICOND DEVICE:SILICON,VVC,480PF,18V 80009 152-0673-00
A3A8CR1214 152-0673-00 SEMICOND DEVICE:SILICON,VVC,480PF,18V 80009 152-0673-00
A3A8CR1230 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A3A8CR1232 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A3A8CR1240 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A3A8CR1244 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A3A8DS1131 150-1043-00 LT EMITTING DIO:RED,20MA,5V 58361 MV5774C
A3A811200 108-0800-00 COIL,RF:820MH 71279 550-3399-48
A3A8P1021 136-0263-04 SOCKET,PIN. TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 3)
A3A8P1106 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
---------- (QUANTITY 6)
A3A8P1126 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
---------- (QUANTITY 7)
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A3A8Q1042 151-0254-00 TRANSISTOR: SILICON,NPN 03508 X38L3118
A3A8Q1133 151-0435-00 TRANSISTOR: SILICON, PNP 04713 SPS8335
A3A8Q1220 151-0288-00 TRANSISTOR: SILICON, NPN 80009 151-0288-00
A3A8R1001 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBI1015
A3A8R1002 315-0361-00 RES. ,FXD,CMPSN: 360 OHM,5%,0.25W 01121 CB3615
A3A8R1010 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A8R1012 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A8R1014 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A3A8R1020 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A8R1022 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A3A8R1024 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A3A8R1026 315-0185-00 RES.,FXD,CMPSN:1.8M OHM,5%,0.25W 01121 CB1855
A3A8R1030 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A3A8R1031 321-0222-00 RES.,FXD,FILM: 2K OHM,1%,0.125W 91637 MFF1816G20000F
A3A8R1032 321-0222-00 RES.,FXD,FILM: 2K OHM,1%,0.125W 91637 MFF1816G20000F
A3A8R1034 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&4725
A3A8R1040 - 315-0474-00 RES. ,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4T45
A3A8R1042 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A3A8R1043 315-0392-00 RES. ,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925
A3A8RI045 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
A3A8R1100 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A8R1102 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A8R1104 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A8R1112 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CB1825
A3A8R1120 315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
A3A8RI1122 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A8R1132 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A3A8R1133 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A3A8R1134 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB10&45
A3A8R1140 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A3A8R1141 315-0273-00 RES. ,FXD,CMPSN: 27K OHM,5%,0.25W 01121 CB2735
A3A8R1142 315-0105-00 RES. ,FXD,CMPSN: 1M OHM,5%,0.25W 01121 CB1055
A3A8R1144 321-0510-00 RES.,FXD,FILM:2M OHM,1%,0.125W 91637 HFF188G20003F
A3A8R1146 321-0510-00 RES.,FXD,FILM: 2M OHM,1%,0.125W 91637 HFF188G20003F
A3A8R1200 321-0193-00 RES.,FXD,FILM: 1K OHM,1%,0.125W 91637 MFF1816G10000F
A3A8R1202 315-0475-00 RES. ,FXD,CMPSN:4.7M OHM,5%,0.25W 01121 CB&4755
A3A8R1210 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A3A8R1212 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A3A8RI214 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A3A8R1220 311-1245-00 RES.,VAR,NONWIR: 10K OHM,10%,0.50W 73138 72-28-0
A3A8R1230 315-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
A3A8R1240 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A3A8R1242 321-0097-00 RES.,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816G100ROF
A3A8R1244 321-0097-00 RES. ,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816G100ROF
A3A8T1230 120-1109-00 XFMR, RF : PULSE 80009 120-1109-00
A3A8T1232 120-1108-00 XFMR, RF : BALUN, TD-339 80009 120-1108-00
A3A8TP1010 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A3A8TP1040 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A3A8U1024 156-0912-01 MICROCIRCUIT,LI:OPNL AMPL,SCREENED 02735 CA3080EX
A3A8U1100 156-0067-10 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-10
A3A8U1110 156-1304-00 MICROCIRCUIT,INTFC:DUAL INLINE RCVR 80009 156-1304-00
A3A8U1112 156-0387-02 MICROCIRCUIT,DI:DUAL J-K FF,BURN IN 01295 SN74LS73
A3A8U1140 156-0512-02 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER,SEL 04713 LM308J-8DS
A3A8Y1200 158-0079-00 XTAL UNIT,QTZ:1 MHZ,+/-0.001% 00136 OBD
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AL e e CKT BOARD ASSY:TIME MARK
A4C1000 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADW5R103K
A4C1001 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR103K
A4C1003 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR103K
A4C1005 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADW5R103K
A4C1010 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005HIAADWSR103K
A4C1011 281-0140-00 CAP.,VAR,CER DI:5-25PF,100V 72982 518-002A5-25
A4C1020 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O03K
A4C1021 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K
A4C1022 281-0759-00 CAP. ,FXD,CER DI:22PF,10%,100V 72982 8035D9AADCLG220K
A4C1030 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1031 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273C5
A4C1100 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADW5R103K
A4C1101 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR103K
A4C1110 281-0814-00 CAP. ,FXD,CER DI:100PF,10%,100V 04222 GC70-1-Al0IK
A4Cl111 281-0797-00 CAP.,FXD,CER DI:15PF,10%,100V 72982 8035D9AADCOGL50K
A4C1120 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O3K
A4C1121 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O03K
A4C1122 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1130 281-0811-00 CAP.,FXD,CER DI:10PF,10%,100V 72982 8035D2AADCLGLOOK
A4C1210 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 72982 8035D9AADCOG270M
A4C1211 290-0524-00 CAP. ,FXD,ELCTLT:4.7UF,20%,10V 90201 TDC475MO10EL
A4C1212 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 72982 8035D9AADCOG270M
A4C1213 281-0788-00 CAP.,FXD,CER DI:470PF,10%,100V 72982 8005H9AADWSR4TIK
A4C1214 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A4C1220 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O03K
A4C1230 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705EL04M
A4C1231 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1300 281-0775-00 CAP. ,FXD,CER DI:0.lUF,20%,50V 04222 GC705E104M
A4C1310 283-0047-00 CAP.,FXD,CER DI:270PF,5%,500V 72982 083152225D00271J
A4C1311 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 72982 8035D9AADCOG270M
A4C1330 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1331 281-0775-00 CAP.,FXD,CER DI:0.lUF,20%,50V 04222 GC705E104M
A4C1400 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O3K
A4C1401 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O3K
A4C1410 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1411 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1412 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1414 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1415 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705EL04M
A4C1420 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005HIAADWSR1O3K
A4C1421 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O03K
A4C1430 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR103K
A4C1431 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR103K
A4C1500 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 04222 GC705EL04M
A4C1501 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1502 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 GC705E104M
A4C1510 281-0775-00 CAP.,FXD,CER DI:0.lUF,20%,50V 04222 GC705E104M
A4C1520 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 800SH9AADWSR103K
A4C1530 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O03K
A4C1531 281-0773-00 CAP.,FXD,CER DI:0.0lUF,10%,100V 72982 8005H9AADWSR103K
A4C1532 281-0773-00 CAP.,FXD,GER DI:0.0lUF,10%,100V 72982 8005H9AADWSR1O3K
A4C1600 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O3K
A4C1601 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O3K
A4C1602 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 72982 8005H9AADWSR1O03K
A4C1610 290-0529-00 CAP. ,FXD,ELCTLT:47UF,20%,20V 05397 T368C476M020AZ
A4C1620 281-0814-00 CAP. ,FXD,CER DI:100PF,10%,100V 04222 GC70-1-Al0IK
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A4C1621 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A4C1622 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A4C1623 290-0529-00 CAP.,FXD,ELCTLT:47UF,20%, 20V 05397 T368C476M020AZ
A4C1628 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A4C1629 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A4CR1010 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4LCR1011 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1012 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1020 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1021 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1031 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1102 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1103 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1110 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CRI111 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1112 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1121 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1122 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1200 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 . 5082-2672
A4CR1210 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1211 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1212 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1217 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1220 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1221 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1223 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
ALCR1224 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1230 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1231 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1310 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CRI1311 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1312 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1313 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1320 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1330 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1331 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A4CR1410 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1411 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1610 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4CR1611 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A4DS1410 150-1043-00 LT EMITTING DIO:RED,20MA,5V 58361 MV5774C
A4F1630 159-0042-00 FUSE, CARTRIDGE: 3AG,0.75A,250V,FAST-BLOW 71400 AGC 3/4
A4F1631 159-0042-00 FUSE,CARTRIDGE:3AG,0.75A,250V,FAST-BLOW 71400 AGC 3/4
A4J1220 131-1003-00 CONN, RCPT,ELEC: CKT BD MT,3 PRONG 80009 131-1003-00
A4L1020 120-0285-00 XFMR, TOROID: 80009 120-0285-00
A4Q1010 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A4Q1011 151-0216-02 TRANSISTOR:PNP,SI PRESTRESSED & TESTED 80009 151-0216-02
A4Q1012 151-0324-00 TRANSISTOR:SILICON,PNP 04713 SJE915
A4Q1021 151-0450-01 TRANSISTOR: 2N5583 FAMILY, SCREENED 80009 151-0450-01
A4Q1023 151-0472-00 TRANSISTOR:SILICON,NPN 80009 151-0472-00
A4Q1024 151-0271-01 TRANSISTOR: SILICON,PNP,SCREENED 80009 151-0271-01
A4Q1025 151-0271-01 TRANSISTOR: SILICON,PNP,SCREENED 80009 151-0271-01
A4Q1030 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A4Q1031 151-0271-01 TRANSISTOR: SILICON,PNP, SCREENED 80009 151-0271-01
A4Q1032 151-0472-00 TRANSISTOR: SILICON,NPN 80009 151-0472-00
A4Q1035 151-0450-01 TRANSISTOR: 2N5583 FAMILY, SCREENED 80009 151-0450-01
A4Q1100 151-0271-01 TRANSISTOR:SILICON,PNP,SCREENED 80009 151-0271-01
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A4Q1110 151-0216-02 TRANSISTOR:PNP,SI PRESTRESSED & TESTED 80009 151-0216-02
A4Q1130 151-0192-03 TRANSISTOR: SILICON, NPN 80009 151-0192-03
A4Q1131 151-0192-03 TRANSISTOR: SILICON,NPN 80009 151-0192-03
A4Q1132 151-0367-00 TRANSISTOR: SILICON,NPN, SEL FROM 3571TP 01295 SKA6516
A4Q1133 151-0192-03 TRANSISTOR:SILICON,NPN 80009 151-0192-03
A4Q1134 151-0192-03 TRANSISTOR: STLICON,NPN 80009 151-0192-03
A4Q1135 151-0221-05 TRANSISTOR:SILICON,PNP, SCREENED 80009 151-0221-05
A4Q1200 151-0271-01 TRANSISTOR:SILICON,PNP,SCREENED 80009 151-0271-01
A4Q1201 151-0271-01 TRANSISTOR:SILICON,PNP,SCREENED 80009 151-0271-01
A4Q1202 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246
A4Q1203 151-0424-00 TRANSISTOR: SILICON,NPN 04713 SPS8246
A4Q1204 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A4Q1210 151-0424-00 TRANSISTOR: SILICON, NPN 04713 SPS8246
A4Q1211 151-0192-03 TRANSISTOR: STLICON,NPN 80009 151-0192-03
A4Q1212 151-0192-03 TRANSISTOR: SILICON,NPN 80009 151-0192-03
A4Q1213 151-0192-03 TRANSISTOR: SILICON,NPN 80009 151-0192-03
A4Q1214 151-1042-00 SEMICOND DVC SE:MATCHED PAIR FET 27014  SF50031
A4Q1215 151-1042-00 SEMICOND DVC SE:MATCHED PAIR FET 27014 SF50031
A4Q1216 151-0192-03 TRANSISTOR: SILICON,NPN 80009 151-0192-03
A4Q1217 151-0424~-00 TRANSISTOR: SILICON, NPN 04713 SPS8246
44Q1220 151-0271-01 TRANSISTOR: SILICON, PNP, SCREENED 80009 151-0271-01
A4Q1221 151-0271-01 TRANSISTOR: SILICON,PNP, SCREENED 80009 151-0271~01
A4Q1310 151-0232-00 TRANSISTOR: SILICON,NPN,DUAL 80009 151-0232-00
A4Q1311 151-0261-00 TRANSISTOR: SILICON, PNP,DUAL 04713 SDA41
A4Q1312 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A4Q1313 151-0221-05 TRANSISTOR:SILICON,PNP,SCREENED 80009 151-0221-05
A4Q1314 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246
A4Q1315 151-0221-05 TRANSISTOR: SILICON, PNP, SCREENED 80009 151-0221-05
44Q1330 151-0324-00 TRANSISTOR: SILICON,PNP 04713 SJE9L5
A4Q1331 151-0192-03 TRANSISTOR: SILICON,NPN 80009 151-0192-03
A4Q1332 151-0221-05 TRANSISTOR:SILICON,PNP, SCREENED 80009 151-0221-05
A4Q1333 151-0221-05 TRANSISTOR:SILICON,PNP,SCREENED 80009 151-0221-05
A4Q1410 151-0192-03 TRANSISTOR:SILICON,NPN 80009 151-0192-03
A4Q1530 151-0192-03 TRANSISTOR: SILICON,NPN 80009 151-0192-03
A4Q1600 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A4Q1601 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A4Q1620 151-0424-00 TRANSISTOR: SILICON,NPN 04713 SPS8246
A4R1002 315-0270-00 RES. ,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A4R1004 315-0270-00 RES. ,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
A4R1006 307-0539-00 RES NTWK,THK FI:(7)510 OHM,10%,1W 01121 208A511
A4R1011 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A4R1012 315-0131-00 RES. ,FXD,CMPSN:130 OHM,5%,0.25W 01121 CB1315 .
A4R1013 315-0240-00 RES.,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405
A4R1014 315-0131-00 RES. ,FXD,CMPSN: 130 OHM,5%,0.25W 01121 CB1315
A4R1015 315-0820-00 RES. ,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205
A4R1016 315-0820-00 RES. ,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205
A4R1020 315-0180-00 RES. ,FXD,CMPSN:18 OHM,5%,0.25W 01121 CB1805
A4R1021 315-0510-00 RES. ,FXD,CMPSN: 51 OHM,5%,0.25W 01121 CB5105
A4R1022 315-0180-00 RES.,FXD,CMPSN: 18 OHM,5%,0.25W 01121 CB1805
A4R1025 315-0201-00 RES. ,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
A4R1026 315-0201-00 RES. ,FXD,CMPSN: 200 OHM,5%,0.25W 01121 CB2015
A4R1030 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A4R1031 315-0330-00 RES. ,FXD,CMPSN: 33 OHM,5%,0.25W 01121 CB3305
A4R1032 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A4R1033 315-0330-00 RES. ,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305
A4R1034 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
A4R1035 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CBS115
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A4R1036 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A4R1037 308-0387-00 RES. ,FXD,WW:178 OHM,1%,3W 91637 RS2B-B178ROF
A4R1038 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315
A4R1039 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A4R1101 307-0526-00 RES NTWK,THK FI:5,510 OHM,10%,0.125W 32997 4306R-101-511J
A4R1110 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
A4RI111 307-0526~00 RES NTWK,THK FI:5,510 OHM,10%,0.125W 32997 4306R-101-511J
A4R1120 315-0243-00 RES. ,FXD,CMPSN: 24K OHM,5%,0.25W 01121 CB2435
A4R1121 315-0243-00 RES. ,FXD,CMPSN: 24K OHM,5%,0.25W 01121 CB2435
A4R1122 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A4R1123 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A4R1124 315-0220~00 RES.,FXD,CMPSN: 22 OHM,5%,0.25W 01121 CB2205
A4R1130 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CB1825
A4R1131 315-0181-00 RES. ,FXD,CMPSN: 180 0HM,5%,0.25W 01121 CB1815
A4R1132 315-0473-00 RES. ,FXD,CMPSN: 47K OHM,5%,0.25W 01121 CB4735
A4R1133 315-0223-00 RES. ,FXD,CMPSN: 22K OHM,5%,0.25W 01121 CB2235
A4R1134 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4&735
A4R1137 315-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
A4R1138 315-0681-00 RES. ,FXD,CMPSN: 680 OHM,5%,0.25W 01121 CB6815
A4R1139 315-0431-00 RES. ,FXD,CMPSN:430 OHM,5%,0.25W 01121 CBA&315
A4R1200 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A4R1201 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A4R1202 315-0750-00 RES.,FXD,CMPSN: 75 OHM,5%,0.25W 01121 CB7505
A4R1203 315-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
A4R1204 315-0561-00 RES.,FXD,CMPSN: 560 OHM,5%,0.25W 01121 CB5615
A4R1205 315-0751-00 RES. ,FXD,CMPSN: 750 OHM,5%,0.25W 01121 CB7515
A4R1206 321-0193-00 RES.,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F
A4R1207 321-0193-00 RES.,FXD,FILM: 1K OHM,1%,0.125W 91637 MFF1816G10000F
A4R1208 315-0302-00 RES. ,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A4R1209 315-0111-00 RES. ,FXD,CMPSN:110 OHM,5%,0.25W 01121 CBI1115
A4R1210 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A4R1211 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
A4R1212 315-0432-00 RES. ,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
A4R1213 315-0432-00 RES. ,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
A4R1214 315-0473-00 RES.,FXD,CMPSN: 47K OHM,5%,0.25W 01121 CB4735
A4R1215 315-0332-00 RES.,FXD,CMPSN: 3.3K OHM,5%,0.25W 01121 CB3325
A4R1216 315-0332-00 RES.,FXD,CMPSN: 3.3K OHM,5%,0.25W 01121 CB3325
A4R1217 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A4R1218 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A4R1219 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
A4R1220 315-0430-00 RES. ,FXD,CMPSN:43 OHM,5%,0.25W 01121 CB&4305
A4R1221 315-0222-00 RES. ,FXD,CMPSN:2,2K OHM,5%,0.25W 01121 CB2225
A4R1222 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A4R1223 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
ALR1224 315-0510-00 RES.,FXD,CMPSN: 51 OHM,5%,0.25W 01121 CB5105
A4R1225 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A4R1226 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A4R1227 315-0911-00 RES.,FXD,CMPSN: 910 OHM,5%,0.25W 01121 CB9115
A4R1228 315-0911-00 RES.,FXD,CMPSN:910 OHM,5%,0.25W 01121 CB9115
A4R1230 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
A4R1231 315-0682-00 RES. ,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825
A4R1232 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A4R1233 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A4R1234 315-0223-00 RES. ,FXD,CMPSN: 22K OHM,5%,0.25W 01121 CB2235
A4R1235 315-0473-00 RES.,FXD,CMPSN: 47K OHM,5%,0.25W 01121 CB4735
A4R1236 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A4R1237 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
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A4R1238 315-0302-00 RES. ,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A4R1300 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915
A4R1301 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A4R1302 315-0272-00 RES. ,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
A4R1303 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625
A4R1304 315-0123-00 RES. ,FXD,CMPSN: 12K OHM,5%,0.25W 01121 CB1235
A4R1305 315-0303-00 RES. ,FXD,CMPSN: 30K OHM,5%,0.25W 01121 CB3035
A4R1306 321-0193-00 RES. ,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F
A4R1307 321-0193-00 RES.,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F
A4R1308 321-0126-00 RES. ,FXD,FILM: 200 OHM,1%,0.125W 91637 MFF1816G200ROF
A4R1309 321-0126-00 RES. ,FXD,FILM: 200 OHM,1%,0.125W 91637 MFF1816G200ROF
A4R1310 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A4R1311 315-0332-00 RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A4R1312 315-0122-00 RES. ,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
A4R1313 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A4R1320 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A4R1330 307-0111-00 RES. ,FXD,CMPSN:3.6 OHM,5%,0.25W 01121 CB36G5
A4R1331 315-0361-00 RES. ,FXD,CMPSN: 360 OHM,5%,0.25W 01121 CB3615
A4R1332 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A4R1333 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB&4715
A4R1334 321-0150-00 RES. ,FXD,FILM:357 OHM,1%,0.125W 91637 MFF1816G357ROF
A4R1335 321-0287-00 RES. ,FXD,FILM:9.53K OHM,1%,0.125W 91637 MFF1816G95300F
A4R1400 311-1238-00 RES.,VAR,NONWIR:5K OHM,10%,0.50W 73138 72-27-0
A4R1401 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
A4R1402 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A4R1403 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&725
A4R1404 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A4R1410 315-0241-00 RES. ,FXD,CMPSN: 240 OHM,5%,0.25W 01121 CB2415
ALR1411 315-0302-00 RES. ,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A4R1412 315-0183-00 RES. ,FXD,CMPSN: 18K OHM,5%,0.25W 01121 CB1835
A4R1413 315-0473-00 RES. ,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A4R1414 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A4R1415 315-0184-00 RES. ,FXD,CMPSN: 180K OHM,5%,0.25W 01121 CB1845
A4R1430 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
A4R1431 315-0473-00 RES. ,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB&4735
A4R1432 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A4R1510 315-0332-00 RES. ,FXD,CMPSN: 3.3K OHM,5%,0.25W 01121 CB3325
A4R1511 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A4R1530 315-0473-00 RES. ,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A4R1531 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A4R1601 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A4R1610 315-0332-00 RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325 -
A4R1611 315-0822-00 RES. ,FXD,CMPSN:8.2K OHM,5%,0.25W 01121 CB8225
A4R1620 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315
A4R1621 315-0151-00 RES. ,FXD,CMPSN: 150 OHM,5%,0.25W 01121 CBI515
A4R1622 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB&4715
A4R1623 321-0331-00 RES. ,FXD,FILM:27.4K OHM,1%,0.125W 91637 MFF1816G27401F
A4R1624 321-0371-00 RES.,FXD,FILM:71.5K OHM,1%,0.125W 91637 MFF1816G71501F
A4R1625 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB&4715
A4R1626 307-0659-00 RES.,FXD,FILM:2.2 OHM,5%,0.25W 19701 5043CX2R200J
A4R1627 307-0093-00 RES.,FXD,CMPSN:1.2 OHM,5%,0.50W 01121 EB12G5
A4TP1010 214-0579-00 TERM, TEST -POINT:BRS CD PL 80009 214-0579-00
A4TP1020 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A4TP1200 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A4TP1400 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A4TP1401 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A4TP1410 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
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A4TP1501 214~0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A4TP1620 214-0579~00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
ALTP1630 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A4U1001 156-0369-03 MICROCIRCUIT,DI:TRIPLE LINE RECEIVER,SCRN 80009 156-0369-03
A4U1010 156-0282-00 MICROCIRCUIT,DI:DUAL 4-INPUT OR NOR GATE 80009 156-0282-00
A4U1101 156-0642-01 MICROCIRCUIT,DI:BI QUINARY CNTR,SCRN 80009 156-0642-01
A4U1102 156-0870-01 MICROCIRCUIT,DI:BCD DECADE CNTR,SCRN 07263 SL81658
A4U1110 156-0205-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE,SCRN 80009 156-0205-02
A4U1111 156-0205-02 MIGROCIRCUIT,DI:QUAD 2-INP NOR GATE,SCRN 80009 156-0205-02
ALU1120 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LSO8NP3
A4U1220 156-0384-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS03
ALU1230 156-0788-01 MICROCIRCUIT,DI:SYN 4~BIT CNTR,W/SYN CLEAR 01295 SN74LS162
ALU1231 156-0788-01 MICROCIRCUIT,DI:SYN 4-BIT CNTR,W/SYN CLEAR 01295 SN74LS162
A4U1232 156-1149-01 MICROCIRCUIT,LI:OPER AMPL,JFET,BURN-IN 27014 LF351N/A+
ALU1300 156-1149-01 MICROCIRCUIT,LI:OPER AMPL,JFET,BURN-IN 27014 LF351N/A+
A4U1320 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A4U1321 156-0875-02 MICROCIRCUIT,DI:DUAL 2-W/2 INP AOI GATES 01295 SN74LS51
A4U1330 156-0182-02 MICROCIRCUIT,DI:TRIPLE 2-3-2 INPUT GATE 80009 156-0182-02
ALU1400 156~0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00
A4U1410 156-1235-00 MICROCIRCUIT,DI:BCD TO DECIMAL DECODER/DR 80009 156-1235-00
A4U1411 156-1304-00 MICROCIRCUIT,INTFC:DUAL INLINE RCVR,SCRN 80009 156-1304-00
A4U1420 156~0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
AL4U1421 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156~0796-01
ALU1422 156-0388-03 MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74A
ALU1430 156-0452-02 MICROCIRCUIT,DI:4-WIDE,2-INP AOI,SCREENED 07263 74LS54
A4U1431 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00
A4U1510 156-1324-00 MICROCIRCUIT,LI:COMPARATOR 27014 LM361N/A+
A4U1520 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
ALU1521 156-0410-00 MICROCIRCUIT,DI:COUNTER TIME BASE 50088 MK5009P
A4U1530 156-0656-02 MICROCIRCUIT,DI:DECADE COUNTER,BURN-IN 01295 SN74LS90
A4U1531 156-0910-02 MICROCIRCUIT,DI:DUAL DECADE COUNTER 01295 SN74LS390
A4U1610 156-1308-01 MICROCIRCUIT,LI:VOLTAGE REGULATOR DUAL TRIG 80009 156-1308-01
A4U1630 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00
A4VR1031 152-0647-00 SEMICOND DEVICE:ZENER,0.4W,6.8V,5% 80009 152-0647-00
A4VR1630 152-0733-00 SEMICOND DVC,DI:ZEN,SI,15V,5%,5W 80009 152-0733-00
A4LVR1631 152-0733-00 SEMICOND DVC,DI:ZEN,SI,15V,5%,5W 80009 152-0733-00
ALW1S10 175-2829-00 CA ASSY,SP,ELEC:2,26 AWG,5.5 L 80009 175-2829-00
A4W1520 00 ———mm ——mee (PART OF A4W1510)
ALW1601 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
A4W1602 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
A4W1620 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
A4W1630 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
ALW1632 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
A4Y1501 119-1187-00 OSCILLATOR,RF:XTAL CONTROLLED,SMHZ 75378 970-3770-0
—————————— (OPTION 01 ONLY)
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A5 e o CKT BOARD ASSY:PS MAIN
A5C1001 290-0574-00 CAP.,FXD,ELCTLT:47UF,10%,20V 90201 TDC476K020CL
A5C1002 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A5C1003 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A5C1011 290-0136-00 CAP. ,FXD,ELCTLT: 2. 2UF,20%, 20V 56289 162D225X0020CD2
A5C1021 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A5C1031 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K
A5C1041 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A5C1101 281-0812-00 CAP. ,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K
A5C1111 283-0210~-00 CAP.,FXD,CER DI:0.0056UF,20%,50V 72982 8131N145W5R562M
A5C1131 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A5C1141 290-0261-00 CAP.,FXD,ELCTLT: 6.8UF,10%,35V 12954 D6R8B35KI
A5C1702 290-0273-00 CAP.,FXD,ELCTLT: 68UF,10%,60V 56289 109D686X9060T2
A5C1704 290-0273-00 CAP.,FXD,ELCTLT: 68UF,10%,60V 56289 109D686X9060T2
A5C1740 290-0513-00 CAP.,FXD,ELCTLT: 510UF,+75-10%,25V 56289 109D575
A5C1742 290-0513-00 CAP.,FXD,ELCTLT: 510UF,+75-10%,25V 56289 109D575
A5C1822 283-0211-00 CAP.,FXD,CER DI:0.1UF,10%,200V 72982 8141N210X7R0104K
A5C1830 283-0211-00 CAP.,FXD,CER DI:0.1UF,10%,200V 72982 8141N210X7RO104K
A5CR1041 152-0414-00 SEMICOND DEVICE:SILICON,200V,0.75A 12969 UTR308
A5CR1102 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
AS5CR1722 152-0586-00 SEMICOND DEVICE:SILICON,600V,500MA 14936 RGP10J
A5CR1730 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A5CR1734 152-0586-00 SEMICOND DEVICE:SILICON,600V,500MA 14936 RGP10J
A5CR1812 152-0586-00 SEMICOND DEVICE:SILICON,600V,500MA 14936 RGP10J -
A5CR1814 152-0586-00 SEMICOND DEVICE:SILICON,600V,500MA 14936 RGP10J
AS5F1041 159-0015-00 FUSE , CARTRIDGE : 3AG, 34,250V, FAST-BLOW 71400 AGC 3
AS5F1141 159-0016-00 FUSE, CARTRIDGE : 3AG, 1.5A, 250V, FAST-BLOW 71400 AGC 1 1/2
A5J1021 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1031 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1032 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1033 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1034 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1035 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1036 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1041 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1043 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
A5J1101 136-0608-00 SKT,PL-IN ELEK:ELECTRON TUBE,14 CONT 80009 136-0608-00
—————————— (QUANTITY 3)
A5J1121 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
—————————— (QUANTITY 4)
A5J1712 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
—————————— (QUANTITY 5)
A5J1824 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
—————————— (QUANTITY 4)
A5Q1011 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A5Q1021 151-0311-01 TRANSISTOR: SILICON,NPN 04713 SJE908
A5Q1031 151-0311-01 TRANSISTOR: SILICON,NPN 04713 SJE908
A5Q1041 151-0521-00 TRANSISTOR: 200V,8.0A 03508 C122B
A5Q1111 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A5Q1712 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A5Q1714 151-0443-00 TRANSISTOR: SILICON,PNP 80009 151-0443-00
A5Q1720 151-0444-03 TRANSISTOR: SILICON,NPN 80009 151-0444-03
A5Q1722 151-0443-00 TRANSISTOR: SILICON,PNP 80009 151-0443-00
A5Q1730 151-0444-03 TRANSISTOR: SILICON,NPN 80009 151-0444-03
A5Q1732 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A5Q1830 151-0444-03 TRANSISTOR: SILICON,NPN 80009 151-0444-03
A5R1001 315-0751-00 RES.,FXD,CMPSN: 750 OHM,5%,0.25W 01121 CB7515
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Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A5R1002 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A5R1003 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A5R1004 311-1248-00 RES. ,VAR,NONWIR:500 OHM,10%,0.50W 73138 72-23-0
A5R1005 315-0822-00 RES.,FXD,CMPSN:8.2K OHM,5%,0.25W 01121 CB8225
A5R1011 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
AS5R1012 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
AS5R1021 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
AS5R1022 308-0742-00 RES.,FXD,WW:0.24 OHM,5%,2W 75042 BWH-R2400J
A5R1031 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&4725
A5R1032 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A5R1041 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A5R1042 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
AS5R1101 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A5R1102 315-0203-00 RES. ,FXD,CMPSN: 20K OHM,5%,0.25W 01121 CB2035
AS5R1103 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
A5R1104 311-1918-00 RES.,VAR,NONWIR:2K OHM,10%,0.50W 73138 72-199-0
A5R1105 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A5R1106 © 311-1918-00 RES.,VAR,NONWIR: 2K OHM,10%,0.50W 73138 72-199-0
A5R1107 315-0203-00 RES. ,FXD,CMPSN: 20K OHM,5%,0.25W 01121 CB2035
AS5R1111 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A5R1112 315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825
A5R1113 308-0703-00 RES.,FXD,WW:1.8 OHM,5%,2W 75042 BWH-1R800J
AS5R1121 308-0677-00 B010100 BO10153  RES.,FXD,WW:1 OHM,5%,2W 75042 BWH-1R000J
—————————— (STANDARD ONLY)
A5R1121 308-0755-00  B010154 RES.,FXD,WW:0.75 OHM,5%,2W 75042 BWH-R7500J
—————————— (STANDARD ONLY)
AS5R1121 308-0677-00 B010100 B020193  RES.,FXD,WW:1 OHM,5%,2W 75042 BWH-1R000J
—————————— (OPTION 01 ONLY)
A5R1121 308-0755-00  B020194 RES.,FXD,WW:0.75 OHM,5%,2W 75042 BWH-R7500J
—————————— (OPTION 01 ONLY)
AS5R1131 315-0123-00 RES.,FXD,CMPSN:12K OHM,5%,0.25W 01121 CB1235
A5R1132 315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825
A5R1133 315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825
A5R1134 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A5R1135 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A5R1136 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
AS5R1141 301-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.50W 01121 EB1525
A5R1712 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
AS5R1714 315-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
A5R1716 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A5R1720 315-0124-00 RES. ,FXD,CMPSN: 120K OHM,5%,0.25W 01121 CB1245
AS5R1722 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A5R1730 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
AS5R1830 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A5TP1101 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A5TP1102 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A5TP1103 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A5TP1104 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
ASTP1702 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
ASTP1802 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
AS5U1011 156-0071-02 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MC1723CLDS
A5U1111 156-0067-10 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-10
A5U1112 156-0109-01 MICROCIRCUIT,LI:OPTOELECTRONIC ISOLATOR 80009 156-0109-01
A5U1113 156-0071-02 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 .MC1723CLDS
A5U1121 156-0071-02 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MC1723CLDS
ASVR1041 152-0175-00 SEMICOND DEVICE:ZENER,0.4W,5.6V,5% 04713 SZG35008
ASVR1042 152-0265-00 SEMICOND DEVICE:ZENER,O0.4W,24V,5% 04713 SZG35009K8
A5VR1043 152-0265-00 SEMICOND DEVICE:ZENER,O0.4W,24V,5% 04713 SZG35009K8
AS5VR1101 152-0464-00 SEMICOND DEVICE:ZENER,0.4W,6.4V,5% 80009 152-0464-00
AS5VR1141 152-0243-00 SEMICOND DEVICE:ZENER,0.4W,15V,5% 14552 TD3810983
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
F T I CKT BOARD ASSY:PS ISOLATOR
A5A1€1000 281-0814-00 B010100 BO10153  CAP.,FXD,CER DI:100PF,10%,100V 04222 GC70-1-A101K
—————————— (STANDARD ONLY)
AS5A1€1000 281-0785-00  B010154 CAP. ,FXD,CER DI:68PF,10%,100V 72982 8035D2AADCOG680K
—————————— (STANDARD ONLY)
A5A1C1000 281-0814-00  BO10100 B020193  CAP.,FXD,CER DI:100PF,10%,100V 04222 GC70-1-A101K
—————————— (OPTION 01 ONLY)
ASA1C1000 281-0785-00  B020194 CAP. ,FXD,CER DI:68PF,10%,100V 72982 8035D2AADCOG680K
—————————— (OPTION 01 ONLY)
A5A1€1020 281-0814-00 CAP.,FXD,CER DI:100PF,10%,100V 04222 GC70-1-A10IK
AS5A1C1021 281~0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
AS5A1C1100 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSUL04M
A5A1C1101 290-0517-00 CAP. ,FXD,ELCTLT: 6.8UF,20%,35V 56289 196D685X0035KAl
ASA1CT110 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
AS5A1C1111 290-0517-00 CAP. ,FXD,ELCTLT: 6.8UF,20%,35V 56289 196D685X0035KAlL
A5A1C1112 281-0763-00 CAP. ,FXD,CER DI:47PF,10%,100V 72982 8035D9AADC1GATOK
A5A1C1113 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 72982 8035D9AADCIG47OK
AS5AIC1114 281-0814-00 CAP. ,FXD,CER DI:100PF,10%,100V 04222 GC70-1-Al01K
AS5A1€1120 281-0775-00 CAP. ,FXD,CER DI:0.l1UF,20%,50V 72982 8005D9AABZ5UL04M
AS5A1C1121 290-0745-00 CAP. ,FXD,ELCTLT: 22UF,+50-10%,25V 56289 502D225
A5A1C1122 281-0763-00 CAP. ,FXD,CER DI:47PF,10%,100V 72982 '8035D9AADCIGL7OK
AS5A1C1123 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 72982 8035D9AADCIGL70K
AS5Al1C1131 290-0517-00 CAP. ,FXD,ELCTLT:6.8UF,20%,35V 56289 196D685X0035KAl
A5A1C1132 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 800S5DIAABZ5UL04M
AS5A1C1300 283-0211-00 CAP.,FXD,CER DI:0.1UF,10%,200V 72982 8141N210X7R0O104K
A5A1C1301 283-0211-00 CAP.,FXD,CER DI:0.1UF,10%,200V 72982 8141N210X7R0104K
AS5A1C1310 283-0211-00 CAP. ,FXD,CER DI:0.1UF,10%,200V 72982 8141N210X7R0104K
AS5A1CI311 283-0211-00 CAP. ,FXD,CER DI:0.1UF,10%,200V 72982 8141N210X7R0104K
AS5A1C1312 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZS5UL04M
AS5A1C1313 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
AS5A1C1320 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZ5UL04M
AS5A1C1321 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 B8005DIAABZ5UL04M
AS5A1C1330 290-0261-00 CAP.,FXD,ELCTLT: 6.8UF,10%,35V 12954 D6RBB35K1
A5A1C1331 290-0261-00 CAP.,FXD,ELCTLT:6.8UF,10%,35V 12954 D6R8B35KI
ASA1C1332 290-0261-00 CAP. ,FXD,ELCTLT:6.8UF,10%,35V 12954 D6R8B35K1
AS5A1C1333 290-0261-00 CAP.,FXD,ELCTLT: 6.8UF, 10%,35V 12954 D6R8B35KL
AS5A1C1420 290-0745-00 CAP. ,FXD,ELCTLT: 22UF ,+50-10%,25V 56289 502D225
A5A1C1421 290-0745-00 CAP. ,FXD,ELCTLT: 22UF,+50-10%,25V 56289 502D225
A5A1CR1020 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1IN4152R
ASAICR1200 152-0398-00 SEMICOND DEVICE:SILICON,200V,1A 04713 SR3609RL
ASA1CR1201 152-0398-00 SEMICOND DEVICE:SILICON,200V,lA 04713 SR3609RL
ASAICR1202 152-0398-00 SEMICOND DEVICE:SILICON,200V,1A 04713 SR3609RL
A5SA1CR1203 152-0398-00 SEMICOND DEVICE:SILICON,200V,1A 04713 SR3609RL
A5A1CR1220 152-0574-00 SEMICOND DEVICE:SILICON,120V,0.15A 80009 152-0574-00
ASAICR1221 152-0574-00 SEMICOND DEVICE:SILICON,120V,0.15A 80009 152-0574-00
A5A1CR1222 152-0333-00 SEMICOND DEVICE:SILICON,55V,200MA 07263 FDH-6012
ASAICR1223 152-0333-00 SEMICOND DEVICE:STILICON,55V,200MA 07263 FDH-6012
ASAICR1230 152-0574-00 SEMICOND DEVICE:SILICON,120V,0.15A 80009 152-0574-00
ASAI1CR1231 152-0574-00 SEMICOND DEVICE:SILICON,120V,0.15A 80009 152-0574-00
ASA1CR1232 152-0333-00 SEMICOND DEVICE:SILICON,55V,200MA 07263 FDH-6012
ASAICR1233 152-0333-00 SEMICOND DEVICE:SILICON,55V,200MA 07263 FDH-6012
A5A1CR1300 152-0398-00 SEMICOND DEVICE:SILICON,200V,lA 04713 SR3609RL
ASAICR1301 152-0398-00 SEMICOND DEVICE:SILICON,200V,1A 04713 SR3609RL
A5A1CR1302 152-0398-00 SEMICOND DEVICE:SILICON,200V,lA 04713 SR3609RL
ASA1CR1303 152-0398-00 SEMICOND DEVICE:SILICON,200V,lA 04713 SR3609RL
ASAIL1100 108-0237-00 COIL,RF:80UH 80009 108-0237-00
AS5AIL1130 108-0422-00 COIL,RF:FIXED,82UH 80009 108-0422-00
ASAIL1300 108-0226-00 COIL,RF:100UH 76493 DWG B4257
AS5A1L1301 108-0226-00 COIL,RF:100UH 76493 DWG B4257
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Tektronix  Serial/Model No. Mfr
Component No. Part No. Name & Description Code Mfr Part Number
AS5AIL1302 108-0226-00 COIL,RF:100UH 76493 DWG B4257
ASAIL1310 108-0226-00 COIL,RF:100UH 76493 DWG B4257
A5A1L1311 108-0237-00 COIL,RF:80UH 80009 108-0237-00
AS5A1L1312 108-0422-00 COIL,RF:FIXED,82UH 80009 108-0422-00
AS5A1L1320 108-0422-00 COIL,RF:FIXED,82UH 80009 108-0422-00
AS5A1L1321 108-0237-00 COIL,RF:80UH 80009 108-0237-00
A5A1Q1020 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A5A1Q1110 151-1119-00 TRANSISTOR:SILICON,FE,N-CHAN 32293  ITS4000
A5A1Q1120 151-1119-00 TRANSISTOR:SILICON,FE,N-CHAN 32293 1ITS4000
A5A1Q1210 151-1119-00 TRANSISTOR:SILICON,FE,N-CHAN 32293  ITS4000
A5A1Q1220 151-1119-00 TRANSISTOR:SILICON,FE,N-CHAN 32293 ITS4000
A5A1R1020 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
ASAIR1030 315-0511-00 RES.,FXD,CMPSN: 510 OHM,5%,0.25W 01121 CB5115
AS5AIR1100 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 01121 CB3335
AS5A1R1101 315~-0203-00 RES.,FXD,CMPSN: 20K OHM,5%,0.25W 01121 CB2035
A5AIRI110 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
ASAIR1120 315~0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A5AIR1121 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
AS5A1R1200 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBIOL5
AS5AIR1201 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
AS5A1R1202 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
AS5AIR1203 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBIO15
ASAIR1220 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A5A1R1221 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
ASAIR1400 315~0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
ASAIR1410 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
ASA1IT1010 120~0508-00 XFMR,TOROID:3 WINDINGS 80009 120-0508-00
A5A1T1210 120-1305-00 XFMR,PWR,STU:HF CONVERTER 80009 120-1305-00
ASAIT1230 120~-1304-00 XFMR,PWR,SDN & SU:HF CONVERTER 80009 120-1304-00
ASA1T1300 120-0697-00 XFMR,TOROID: TWO 20 TURN WINDINGS 80009 120-0697-00
ASAIT1310 120-0697-00 XFMR,TOROID: TWO 20 TURN WINDINGS 80009 120-0697-00
A5A1T1420 120-1306-00 XFMR, RF : TOROID , COMMON MODE 80009 120-1306-00
A5A1U1000 156-1408-00 MICROCIRCUIT,LI:TIMER,LOW POWER 32293 ICM75551PA
A5A1U1010 156-0366-02 MIGROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02
A5A1U1011 156~0494-02 MICROCIRCUIT,DI:HEX INV/BUFF,SELECTED 80009 156-0494-02
AS5A1U1020 156-0494-02 MICROCIRCUIT,DI:HEX INV/BUFF,SELECTED 80009 156-0494-02
AS5A1VR1021 152-0123-00 SEMICOND DEVICE:ZENER,0.5W,9V,5% 04713 SZ11530RL
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A5A2 e o CKT BOARD ASSY:PS INTERFACE

A5A2P1021 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
A5A2P1031 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
A5A2P1032 131-0787-00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
A5A2P1033 131-0787~00 CONTACT ,ELEC:0.64 INCH LONG 22526 47359
A5A2P1034 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
AS5A2P1035 131-0787-00 CONTACT,ELEC: 0.64 INCH LONG 22526 47359
A5A2P1036 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
A5A2P1041 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359
A5A2P1043 131-0787-00 CONTACT,ELEC:0.64 INCH LONG 22526 47359

e ——
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A6 mmmme e CKT BOARD ASSY:REFERENCE
A6C1001 290-0517-00 CAP. ,FXD,ELCTLT:6.8UF,20%,35V 56289 196D685X0035KA1
A6C1002 290-0517-00 CAP. ,FXD,ELCTLT: 6.8UF,20%,35V 56289 196D685X0035KA1
A6C1003 290-0517-00 CAP. ,FXD,ELCTLT:6.8UF,20%,35V 56289 196D685X0035KAl
A6C1004 290-0517-00 CAP. ,FXD,ELCTLT:6.8UF,20%,35V 56289 196D685X0035KAl
A6C1011 290-0517-00 CAP.,FXD,ELCTLT: 6 .8UF,20%, 35V 56289 196D685X0035KAl
A6C1121 290-0534-00 CAP. ,FXD,ELCTLT: 1UF,20%,35V 56289 196D105X0035HAL
A6C1131 290-0135-00 CAP. ,FXD,ELCTLT: 15UF,20%,20V 56289 150D156X0020B2
A6C1141 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A6C1201 281-0226-00 CAP.,VAR,PLSTC:5.5-65PF, 100V 52769 GXD38000
A6C1211 283-0618-00 CAP. ,FXD,MICA D:130PF,2%,400V 00853 DI55E131G0
A6C1221 290-0534-00 CAP. ,FXD,ELCTLT: 1UF, 20%,35V 56289 196D105X0035HAL
A6C1241 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R1O02K
A6C1242 281-0775-00 CAP.,FXD,CER DI:0.l1UF,20%,50V 72982 8005DIAABZ5UL04M
A6C1301 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A6C1311 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A6C1312 290-0534-00 CAP.,FXD,ELCTLT: 1UF, 20%,35V 56289 196D105X0035HAL
A6C1313 281-0768-00 CAP. ,FXD,CER DI:470PF,20%,100V 72982 8035D9AADWSR4TIM
A6C1321 290-0534-00 CAP. ,FXD,ELCTLT: 1UF,20%,35V 56289 196D105X0035HAL
A6C1331 281-0814-00 CAP.,FXD,CER DI:100PF,10%,100V 04222 GC70-1-A101K
A6C1332 281-0791-00 CAP. ,FXD,CER DI:270PF,10%,100V 72982 8035D2AADXSR271K
A6C1400 281-0815-00 CAPT,FXD,CER DI:0.027UF,20%,50V 72982 8005D9AABWSR273M
A6C1401 281-0097-00 CAP.,VAR,CER DI:9-35PF,200V 72982 538-006-D9-35
A6C1402 281-0809-00 CAP.,FXD,CER DI:200PF,5%,100V 72982 8013T2ADDC1G201J
A6C1404 290-0276-00 CAP. ,FXD,ELCTLT:0.68UF,10%,35V 56289 162D684X9035CD2
A6C1411 283-0189-00 CAP.,FXD,CER DI:0.1UF,20%,400V 72982 8151N401X5R0104M
A6C1412 281-0775-00 CAP. ,FXD,CER DI:0.l1UF,20%,50V 72982 B8005DIAABZSULO4M
A6C1421 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A6C1431 281-0775-00 CAP. ,FXD,CER DI:0.l1UF,20%,50V 72982 8005D9AABZ5UL04M
A6C1531 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A6C1609 281-0792-00 CAP. ,FXD,CER DI:82PF,10%,100V 72982 8035D2AADCOG820K
A6C1610 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 04222 GC705-E-473M
A6C1611 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZSUL04M
A6C1612 281-0812-00 CAP. ,FXD,CER DI:1000PF,10%,100V 72982 8035DIAADX7RLO2K
A6C1613 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A6C1621 281-0812-00 CAP. ,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7RIO2K
A6C1622 290-0527-00 CAP. ,FXD,ELCTLT:15UF,20%,20V 90201 TDC156MO20FL
A6C1632 281-0809-00 CAP.,FXD,CER DI:200PF,5%,100V 72982 8013T2ADDC1G201J
A6C1641 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZ5ULO4M
A6C1700 281-0814-00 CAP.,FXD,CER DI:100PF,10%,100V 04222 GC70-1-A101K
A6C1701 281-0809-00 CAP. ,FXD,CER DI:200PF,5%,100V 72982 8013T2ADDC1G201J
A6C1702 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A6C1721 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A6C1722 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A6C1841 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A6CR1111 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1112 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1113 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1121 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
A6CR1141 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1211 152-0141-02 SEMICOND DEVICE:STLICON,30V,150MA 01295 1N4152R
AB6CR1212 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1213 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1241 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1242 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IN4152R
A6CR1401 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 01295 G727
A6CR1421 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DEL140
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: A6CR1422 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DE140
A6CR1510 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
) A6CR1521 152~0141~02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
; A6CR1522 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
H A6CR1523 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
: A6CR1524 152-0324-01 SEMICOND DEVICE:SILICON,50V,50PA AT 20V,GE 03508 DE103
g A6CR1525 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
§ A6CR1526 152~0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
H A6CR1527 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1528 152-0324-01 SEMICOND DEVICE:SILICON,50V,50PA AT 20V,GE 03508 DE103
. A6CR1611 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
é A6CR1621 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
z i
A6CR1622 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1623 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R !
z A6CR1624 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R 1
[ A6CR1625 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R i
i A6CR1626 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1701 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
i A6CR1702 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 f
i A6CR1731 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
B A6CR1732 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R 1
A6CR1733 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R [
P A6CR1801 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
2 A6CR1802 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
) A6CR1811 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A6CR1821 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
H T A6CR1822 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6CR1831 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
& h . A6CR1832 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A6K1101 108-0355-00 . COIL,REED SW:6VDC SINGLE REED 80009 108-0355-00
A6K1102 148-0076-00 RELAY,REED:1 FORM A,5V,0.254,100V 95348 F81-1447 ,,
A6K1111 148-0131-00 BO10100 B020236 RELAY,REED:100MA,28V,COIL 95 OHMS,5V 94696 W173 DIP-1 ,:
A6K1111 148-0142-00  B020237 RELAY,ARMATURE: 100 OHM @52V,0.25A @5V 12633 S1P-1731-2-5
A6Q1041 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03 i
A6Q1111 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05 :
A6Q1112 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A6Q1121 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
y A6Q1141 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A6Q1142 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A6Q1143 151-0188-03 TRANSISTOR:SILICON,PNP, SEL 80009 151-0188-03
B A6Q1211 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A6Q1212 151-0208-00 TRANSISTOR: SILICON, PNP 80009 151-0208-00
! A6Q1221 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
i A6Q1241 151-0188~03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A6Q1311 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A6Q1312 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
; A6Q1321 151-0188-03 ’ TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A6Q1322 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05 ;
A6Q1411 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03 !
A6Q1412 151-0279-03 TRANSISTOR: SILICON,NPN 80009 151-0279-03 ‘
A6Q1421 151-0136-00 TRANSISTOR:SILICON,NPN 02735 35495
A6Q1431 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A6Q1510 151-0698-00 TRANSISTOR:SILICON,PNP 80009 151-0698-00
A6Q1512 151-0444-03 TRANSISTOR:SILICON,NPN 80009 151-0444-03
A6Q1514 151-0443-00 TRANSISTOR: SILICON,PNP 80009 151-0443-00
. A6Q1521 ‘ 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03 "
: A6Q1522 151-0188-03 TRANSISTOR:SILICON,PNP, SEL 80009 151-0188-03
A6Q1531 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
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A6Q1537 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A6Q1541 151-1103-00 TRANSISTOR:SILICON,FE,N-CHANNEL 18324 SD210EE
A6Q1611 151-1097-00 TRANSISTOR:SILICON,FE 04713 SPF713
A6Q1612 151-1120-00 TRANSISTOR:FE,P CHANNEL,SI,VP-3 000GU VPO106N3
A6Q1621 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A6Q1631 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A6Q1632 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A6Q1640 151-1103-00 TRANSISTOR:SILICON,FE,N-CHANNEL 18324 SD210EE
A6Q1641 151-1103-00 TRANSISTOR:SILICON,FE,N-CHANNEL 18324 SD210EE
A6Q1642 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A6Q1643 151-1103-00 TRANSISTOR: SILICON,FE,N-CHANNEL 18324 SD210EE
A6Q1644 151-1103-00 TRANSISTOR: SILICON, FE,N-CHANNEL 18324 SD210EE
A6Q1645 151-1097-00 TRANSISTOR: SILICON, FE 04713 SPF713
A6Q1701 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A6Q1702 151-0302-01 TRANSISTOR:SILICON,NPN, SEL 80009 151-0302-01
A6Q1711 151-0440-00 TRANSISTOR:SILICON,PNP 03508 X41E603
A6Q1731 151-1098-00 TRANSISTOR: SILICON,FE,N-CHANNEL 80009 151-1098-00
A6Q1732 151-1098-00 TRANSISTOR: SILICON, FE , N-CHANNEL 80009 151-1098-00
A6Q1733 151-1098-00 TRANSISTOR:SILICON,FE,N-CHANNEL 80009 151-1098-00
A6Q1734 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A6Q1735 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A6Q1736 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A6Q1737 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A6Q1741 151-1103-00 TRANSISTOR:SILICON,FE ,N-CHANNEL 18324 SD210EE
A6Q1742 151-1103-00 TRANSISTOR:SILICON,FE ,N-CHANNEL 18324 SD210EE
A6Q1743 151-1103-00 TRANSISTOR:SILICON,FE,N-CHANNEL 18324 SD210EE
A6Q1744 151-1098-00 TRANSISTOR: SILICON,FE ,N-CHANNEL 80009 151-1098-00
A6Q1745 151-1103-00 TRANSISTOR:SILICON,FE,N-CHANNEL 18324 SD210EE
A6Q1811 151-0301-01 TRANSISTOR:SILICON,PNP,PRESTRESSED 80009 151-0301-01
A6Q1821 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A6Q1831 151-1098-00 TRANSISTOR: SILICON, FE ,N-CHANNEL 80009 151-1098-00
A6Q1832 151-1098-00 TRANSISTOR:SILICON,FE,N-CHANNEL 80009 151-1098-00
A6Q1833 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A6Q1834 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A6Q1835 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A6Q1836 151-0188-03 TRANSISTOR: STLICON,PNP, SEL 80009 151-0188-03
A6R1011 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A6R1012 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A6R1021 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A6R1022 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A6R1023 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&4725
A6R1024 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A6R1025 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A6R1031 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A6R1032 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A6R1033 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&4725
A6R1041 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A6R1042 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A6R1043 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915
A6RI111 308-0720-01 RES.,FXD,WW:50 OHM,0.5%,3W 91637 RS2B-B50R00D
A6R1113 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A6RI1114 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A6RI1115 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A6R1121 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A6R1131 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A6R1132 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&4725
A6R1133 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CBl025
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A6R1134 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
o A6R1141 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A6R1142 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
: A6R1143 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A6R1144 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W ) 01121 CB4715
A6R1145 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A6R1146 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
s A6R1147 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A6R1148 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A6R1201 325-0330-00 RES SET,MATCHED:7,RATIO,0.25% 07716 TKO067
A6R1203 311-1241-00 RES.,VAR,NONWIR:100K OHM,10%,0.5W 32997 3386X-T07-104
A6R1205 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A6R1210 307-0103-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.25W 01121 CB27G5
A6R1211 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CB1825
A6R1213 307-0107-00 RES.,FXD,CMPSN:5.6 OHM,5%,0.25W - 01121 CB56G5
A6R1214 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
A6R1215 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CB1325
A6R1216 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A6R1217 315-0301-00 RES.,FXD,CMPSN: 300 OHM,5%,0.25W 01121 CB3015
A6R1231 308-0326-00 RES.,FXD,WW:9.9K OHM,0.01%,0.125W 91637 WWA-26-60
A6R1232 308-0738-00 RES.,FXD,WW:10K OHM,0.01%,0.5W 91637 WWA26-H10001L
A6R1241 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A6R1242 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
‘ A6R1243 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A6R1244 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
T A6R1301 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A6R1302 321-0193-00 RES.,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F
0 T ABRI311 315-0203-00 RES.,FXD,CMPSN: 20K OHM,5%,0.25W 01121 CB2035
A6R1312  —mmemm e (PART OF A6R1201)
. A6R1314 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A6R1315 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CB1325
o A6R1321 315-0430-00 RES.,FXD,CMPSN:43 OHM,5%,0.25W 01121 CB4305
A6R1322 315-0430-00 RES.,FXD,CMPSN:43 OHM,5%,0.25W 01121 CB4305 ;
A6R1323 307-0103-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.25W 01121 CB27G5
A6R1324 311-1236-00 RES.,VAR,NONWIR:250 OHM,10%,0.50W 73138 72-22-0
A6R1325 311-1936-00 RES.,VAR,NONWIR:CKT BD,50 OHM,20%,0.5W 73138 MODEL 72X
) A6R1326 321-0073-00 RES.,FXD,FILM:56.2 OHM,1%,0.125W 91637 MFF1816G56R20F
A6R1327 308-0658-00 RES.,FXD,WW:4K OHM,0.01%,0.125W 91637 WWP225-A40000L
A6R1328 307-0107-00 RES.,FXD,CMPSN:5.6 OHM,5%,0.25W 01121 CB56G5 &
- A6R1331 321-1133-02 RES.,FXD,FILM:240 OHM,0.5%,0.125W 91637 MFF1816D240R0D ;
A6R1400 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 -
g A6R1401 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 cB2215 ,
A6R1402 315-0510-00 . RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105 :
A6R1404 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
] A6R1406 315-0201-00 , RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015 ;
A6R1410 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925 :
A6R1411 311-1240-00 RES.,VAR,NONWIR:25K OHM,10%,0.50W 73138 72-30-0
A6R1412 315-0241-00 RES.,FXD,CMPSN: 240 OHM,5%,0.25W 01121 CB2415
. A6R1421 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045 ;
A6R1422 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 01121 cCB6215 “:
A6R1423 315-0133-00 RES.,FXD,EMPSN: 13K OHM,5%,0.25W 01121 CB1335 ;
) A6R1424 315-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325 ;
A6R1425 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215 :
A6R1431 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A6R1432
A6R1433 325-0248-00 RES.SET ,MATCHED: (8 )RESISTORS,RATIO 0.01% 07716 TKO059
A6R1434
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A6R1435 315-0123-00 RES.,FXD,CMPSN: 12K OHM,5%,0.25W 01121 CB1235
A6R1436
A6R1437
A6R1438% ————— ————— (PART OF A6R1432)
A6R1441
A6R1442
A6R1501 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A6R1512 315-0243-00 RES. ,FXD,CMPSN: 24K OHM,5%,0.25W 01121 CB2435
A6R1521 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CBI1535
A6R1522 315-0161-00 RES.,FXD,CMPSN:160 OHM,5%,0.25W 01121 CB1615
A6R1523 315-0161-00 RES.,FXD,CMPSN:160 OHM,5%,0.25W 01121 CBL615
A6R1524 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CBL535
A6R1525 315-0202-00 RES.,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
A6R1526 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A6R1527 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A6R1528 315-0163-00 RES.,FXD,CMPSN: 16K OHM,5%,0.25W 01121 CB1635
A6R1531 . 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A6R1532 311-1240-00 RES.,VAR,NONWIR:25K OHM,10%,0.50W 73138 72-30-0
A6R1533 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A6R1534 315-0822-00 RES.,FXD,CMPSN:8.2K OHM,5%,0.25W 01121 CB8225
A6R1537 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A6R1541 325-0331-00 RES SET,MATCHED:2,1K OHM,1,.4K OHM,0.1% 17745 7ES 131
A6R1601 311-1918-00 RES.,VAR,NONWIR:2K OHM,10%,0.50W 73138 72-199-0
A6R1602 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 GCB1035
A6R1613 315-0202-00 RES.,FXD,CMPSN: 2K OHM,5%,0.25W 01121 C©B2025
A6R1614 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215
A6R1615 ——m—e ——e—— (PART OF A6R1201)
A6R1616 308-0644-00 RES.,FXD,WW:25 OHM,1%,5W 91637 RS5111-25R00F
A6R1621 315-0181-00 RES.,FXD,CMPSN:180 OHM,5%,0.25W 01121 CB1815
A6R1622 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 C©B5125
A6R1631 315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,0.25W " 01121 CB6825
A6R1632 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A6R1633 315-0563-00 RES. ,FXD,CMPSN: 56K OHM,5%,0.25W 01121 CB5635
A6R1634 315-0563-00 RES.,FXD,CMPSN:56K OHM,5%,0.25W 01121 CB5635
A6R1635 315-0563-00 RES.,FXD,CMPSN: 56K OHM,5%,0.25W 01121 CB5635
A6R1641)  mmmm= e (PART OF A6R1541)
A6R1642 v
A6R1643 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A6R1644
A6R1645{ = —mmem ————— (PART OF A6R1201)
A6R1646
A6R1647
A6R1701 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A6R1702 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1O15
A6R1711 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A6R1721 315-0123-00 RES.,FXD,CMPSN: 12K OHM,5%,0.25W 01121 C©B1235
A6R1722 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 ©B3025
A6R1723 315-0123-00 RES.,FXD,CMPSN: 12K OHM,5%,0.25W 01121 CB1235
A6R1724 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A6R1725 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CBL045
A6R1726 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A6R1731 307-0499-00 RES.,FXD,FILM: 100K OHM,5%,0.125W 91637 MSP10A01104J
A6R1732 307-0445-00 RES NTWK,FXD,FI:4.7K OHM,20%,(9) RES 91637 MSP10A01-472M
A6R1811 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A6R1812 301-0390-00 RES.,FXD,CMPSN:39 OHM,5%,0.50W 01121 EB3905
A6R1822 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A6R1823 315-0393-00 RES.,FXD,CMPSN: 39K OHM,5%,0.25W 01121 CB3935
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A651101 260-1112-00 SWITCH,REED:20-30 AMP 95348 MR-056
A6T1041 120-1104-00 XFMR,RFPULSE, TOROID 2 WINDINGS 80009 120-1104-00
A6T1042 120-1104-00 XFMR, RFPULSE , TOROID 2 WINDINGS 80009 120-1104-00
A6T1241 120-1104-00 XFMR, RFPULSE , TOROID 2 WINDINGS 80009 120-1104-00
A6TP1200 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A6TP1202 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A6TP1304 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A6TP1400 214-0579-00 TERM,TEST POINT:BRS GD PL 80009 214-0579-00
A6TP1401 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A6U1031 156-0109-01 MICROCIRCUIT,LI:OPTOELECTRONIC ISOLATOR 80009 156-0109-01
A6U1032 156-0109-01 MICROCIRCUIT,LI:OPTOELECTRONIC ISOLATOR 80009 156-0109-01
A6U1121 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A6U1122 156-0384-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS03
A6U1123 156-0366-02 MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 80009 156-0366-02
A6U1131 156-0578-02 MICROCIRCUIT,DI:DUAL ONE-SHOTMV,SEL 04713 MC14528BCLDS
A6U1211 156-1156-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCR 27014 LF356N/1DOWN
A6U1222 156-0991-01 MICROCIRCUIT,LI:VOLTAGE REGULATOR,SCRN 80009 156-0991-01
A6U1241 156-1321-00 MICROCIRCUIT,LI:MULTIPLYING D/A CONVERTER 80009 156-1321-00
A6U1242 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A6U1311 156-0685-03 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCR 27014 LM725CN/ADOWN
A6U1331 156-0854-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCRN 27014 LM308AJ-8/A+
A6U1332 156-0854-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCRN 27014 LM308AJ-8/A+
A6U1341 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A6U1411 156-1156-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCR 27014 LF356N/ADOWN 2
A6U1432 156-1322-00 MICROCIRCUIT,LI:VOLTAGE REFERENCE 80009 156-1322-00
A6U1531 156-0513-02 MICROCIRCUIT,DI:8-CHANNEL MUX,SEL 80009 156-0513-02
A6U1541 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A6U1611 156-0918-00 MICROCIRCUIT,LI:PRECISION PREAMPLIFIER 27014 LM321AH/A+
A6U1612 156-1156-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCR 27014 LF356N/ADOWN 2
A6U1621 156-0158-07 MICROCIRCUIT,LI:DUAL OPNL AMPL,SCREENED 01295 MC1458JG4
A6U1631 156-1156-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCR © 27014 LF356N/AL *
A6U1632 156-0512-02 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER,SEL 04713 1LM308J-8DS
A6U1841 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A6VR1821 152-0175-00 SEMICOND DEVICE:ZENER,0.4W,5.6V,5% 04713 SZG35008
A6W1111 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
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A7 e e CKT BOARD ASSY:QOUTPUT
A7AT1630 307-1020-00 ATTENUATOR, FXD:50 OHM, 2X 80009 307-1020-00
A7AT1632 307-1023-00 ATTENUATOR, FXD:50 OHM,5X 80009 307-1023-00
ATAT1634 307-1038~00 ATTENUATOR,FXD:50 OHM,20 DB 80009 307-1038-00
A7C1001 281-0775-00 CAP.,FXD,CER DI:0.l1UF,20%,50V 72982 8005D9IAABZ5U104M
A7C1003 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5ULO4M
A7C1005 281~0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005DYAABZS5UL04M
A7C1011 281-0811-00 CAP.,FXD,CER DI:10PF,10%,100V 72982 8035D2AADCIG100K
A7C1017 281-0762-00 CAP. ,FXD,CER DI:27PF,20%,100V 72982 8035DYAADCOG270M
A7C1019 281-0775-00 CAP. ,FXD,CER DI:0.l1UF,20%,50V 72982 8005DIAABZ5U104M
A7€1030 290-0183-00 CAP.,FXD,ELCTLT: 1UF,10%,35V 90201 TACI05K035P02
A7C1034 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A7C1102 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 72982 8035D9IAADCOG270M
A7C1131 290-0395-00 CAP.,FXD,ELCTLT:4.7UF,20%,50V 56289 150D475X0050B2
A7C1200 283-0629-00 CAP. ,FXD,MICA D:62PF,1%,500V 00853 D105E620F0
A7C1209 281-0775~-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A7C1210 281-0786-00 CAP. ,FXD,CER DI:150PF,10%,100V 72982 8035D2AADXS5P151K
A7C1217 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80~20%,50V 72982 8121N083Z5U0104%
A7C1304 281-0786-00 CAP. ,FXD,CER DI:150PF,10%,100V 72982 8035D2AADX5P151K
A7C1308 281-0786-00 CAP. ,FXD,CER DI:150PF,10%,100V 72982 8035D2AADX5P151K
A7C1334 281-0775-00 CAP. ,FXD,CER DI:0.l1UF,20%,50V 72982 8005DYAABZ5UL04M
A7C1401 290-0183-00 CAP. ,FXD,ELCTLT: 1UF, 10%,35V 90201 TAC105K035P02
A7C1412 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005DYAABZS5ULO04M
A7C1413 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZSUL04M
A7C1414 290-0135-01 CAP. ,FXD,ELCTLT: 15UF,20%,20V 26769 TEK1778-013501
A7C1426 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A7C1518 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF,20%, 50V 56289 196D475X0050KAl
A7C1520 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSUL04M
A7C1524 281-0768-00 CAP. ,FXD,CER DI:470PF,20%,100V 72982 8035DIAADWSRLTIM
A7C1603 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A7C1605 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A7C1608 281-0810-00 CAP.,FXD,CER DI:5,6PF,0.5%,100V 72982 1035D2ADCOG569D
A7C1616 290-0525-00 CAP. ,FXD,ELCTLT:4 . 7UF, 20%,50V 56289 196D475X0050KA1
A7C1620 283-0353-00 CAP, ,FXD,CER DI:0.l1UF,10%,50V 95275 VJ1210Y104K-H
A7C1621 281-0170-00 CAP.,VAR,CER DI:1.25-3PF,100V 72982 518-002-Al.2-3
A7C1701 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZSUL04M
A7C1705 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A7C1709 281-0810-00 CAP.,FXD,CER DI:5.6PF,0.5%,100V 72982 1035D2ADCOG569D
A7C1713 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KA1
A7C1721 281-0170-00 CAP.,VAR,CER DI:1.25-3PF,100V 72982 518-002-A1.2-3
A7C1725 283-0353-00 CAP.,FXD,CER DI:0.1UF,10%,50V 95275 VJ1210Y104K-H
A7C1802 281-0812-00 CAP. ,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7RIO02K
A7C1803 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A7C1813 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A7C1824 290-0525-00 CAP.,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KA1
A7CR1010 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A7CR1018 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A7CR1032 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG&O16
A7CR1106 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A7CR1108 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A7CR1109 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A7CR1113 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
ATCR1114 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1IN4152R
ATCRI116 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A7CR1205 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A7CR1207 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A7CR1210 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
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A7CR1413 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A7CR1421 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A7CR1423 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
ATCR1424 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A7CR1519 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A7CR1624 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
ATCR1724 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V 80009 152-0536-00
A7J1121 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
A7J1332 131-1003-00 CONN, RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
A7K1225 148-0076-00 RELAY,REED:1 FORM A,5V,0.25A,100V 95348 F81-1447
A7K1300 148-0131-00 B0O10100 B020236  RELAY,REED:100MA,28V,COIL 95 OHMS,5V 94696 W173 DIP-1
A7K1300 148-0142-00  B020237 E
ATK1312 148-0131-00 B010100 B020236  RELAY,REED:100MA,28V,COIL 95 OHMS,5V 94696 W173 DIP-1
ATK1312 148-0142-00  B020237 E
A7K1314 148-0131-00  B010100 B020236  RELAY,REED:100MA,28V,COIL 95 OHMS,5V 94696 W173 DIP-1
A7K1314 148-0142-00  B020237 E ,
A7K1323 148-0131-00 B010100 B020236 RELAY,REED:100MA,28V,COIL 95 OHMS,5V 94696 W173 DIP-1
A7K1323 148-0142-00  B020237 E
ATR1431 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
ATK1432 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
ATK1433 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
ATK1434 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
A7K1532 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
A7K1534 148-0128-00 RELAY ,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
A7K1535 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
ATK1537 148-0128-00 RELAY ,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
ATK1632 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
ATK1634 148-0128-00 RELAY ,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
A7K1636 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
A7K1638 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
A7K1737 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
A7K1739 148-0128-00 RELAY,ARMATURE:1 FORM X & 1 FORM Y,8VDC 80009 148-0128-00
A7L1002 108-0249-00 COIL,RF:12UH 76493 B-4992
A7L1100 108-0249-00 COIL,RF:12UH 76493 B-4992
A7L1223 108-0715-00 COIL,RF:FIXED,240NH 80009 108-0715-00
A7L1626 108-0436-00 COIL,RF:FIXED, 240NH 80009 108-0436-00
A7L1627 108-0606-00 COIL,RF:37NH 80009 108-0606-00
A7L1721 108-0606-00 COIL,RF:37NH 80009 108-0606-00
A7L1724 108-0436-00 COIL,RF:FIXED,240NH 80009 108-0436-00
A7Q1010 151-0441-00 TRANSISTOR:SILICON,NPN 04713 SRF501
A7Q1012 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A7Q1030 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A7Q1032 151-0281-00 TRANSISTOR: SILICON,NPN 03508 X16P4039
A7Q1108 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A7Q1109 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A7Q1117 151-0451-00 TRANSISTOR:SILICON,NPN 04713 SRF503
A7Ql120 151-0441-00 TRANSISTOR: SILICON,NPN 04713 SRF501
A7Q1121 151-0434-01 TRANSISTOR: SILICON, PNP 80009 151-0434-01
A7Q1133 151-0625-01 TRANSISTOR:D45H11 , SCREENED 80009 151-0625-01
A7Q1200 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A7Qi217 151-0450-01 TRANSISTOR: 2N5583 FAMILY,SCREENED 80009 151-0450-01
A7Q1301 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A7Q1406 151-0190-05 TRANSISTOR: SILICON, NPN 80009 151-0190-05
A7Q1407 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A7Q1410 151-0190-05 TRANSISTOR; SILICON,NPN 80009 151-0190-05
A7Q1412 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A7Q1413 151-0311-01 TRANSISTOR: SILICON, NPN 04713 SJE908
A7Ql1422 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A7Q1502 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
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A7Ql504 151-0441-00 TRANSISTOR:SILICON,NPN 04713 SRF501
A7Q1505 151-0441-00 TRANSISTOR:SILICON,NPN 04713 SRF501
A7Q1507 151-0188-03 TRANSISTOR:SILICON,PNP, SEL 80009 151-0188-03
A7Q1513 151-0188-03 TRANSISTOR: SILICON,PNP, SEL 80009 151-0188-03
A7Q1516 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A7Q1517 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A7Q1527 151-1121-00 TRANSISTOR:FE,N CHANNEL,SI,VN-3 000GU NO1003N3
A7Q1528 151-1120-00 TRANSISTOR:FE,P CHANNEL,SI,VP-3 000GU VPO106N3
A7Q1601 151-0103-00 TRANSISTOR:SILICON,NPN 80009 151-0103-00
A7Q1602 151-0271-01 TRANSISTOR:SILICON,PNP,SCREENED 80009 151-0271-01
A7Q1604 151-0271-01 TRANSISTOR:SILICON,PNP, SCREENED 80009 151-0271-01
A7Ql614 151-0447-00 TRANSISTOR:SILICON,NPN 80009 151-0447-00
A7Q1624 151-0630-00 TRANSISTOR:SILICON,NPN 80009 151~0630-00
A7Q1705 151-0434-01 TRANSISTOR: SILICON, PNP 80009 151-0434-01
A7Q1706 151-0434-01 TRANSISTOR:SILICON,PNP 80009 151-0434-01
A7Q1712 151-0441-00 TRANSISTOR:SILICON,NPN 04713 SRF501
A7Q1713 151-0441-00 TRANSISTOR:SILICON,NPN 04713 SRF501
A7Q1715 151-0271-01 TRANSISTOR:SILICON,PNP, SCREENED 80009 151-0271-01
A7Q1725 151-0271-01 TRANSISTOR: SILICON,PNP, SCREENED 80009 151-0271-01
A7Q1808 151-1097-00 TRANSISTOR:SILICON,FE 04713 SPF713
A7Q1814 151-0134-00 TRANSISTOR: SILICON, PNP 80009 151-0134-00
A7R1004 315-0243-00 RES. ,FXD,CMPSN: 24K OHM,5%,0.25W 01121 CB2435
A7R1007 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A7R1008 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A7R1012 321-0193-00 RES.,FXD,FILM: 1K OHM,1%,0.125W 91637 MFF1816G10000F
A7R1014 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A7R1015 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A7R1018 321-0193-00 RES.,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F
A7R1030 315-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205
A7R1032 315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 CB1215
A7R1103 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A7R1104 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
A7R1111 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
A7R1112 321-0356-00 RES.,FXD,FILM:49.9K OHM,1%,0.125W 91637 MFF1816G49901F
A7R1113 321-0356-00 RES.,FXD,FILM:49.9K OHM,1%,0.125W 91637 MFF1816G49901F
ATR1114 321-0356-00 RES.,FXD,FILM:49.9K OHM,1%,0.125W 91637 MFF1816G49901F
A7R1116 315-0391-00 RES. ,FXD,CMPSN: 390 OHM,5%,0.25W 01121 CB3915
A7R1117 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
A7R1121 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
ATR1122 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A7R1131 315-0123-00 RES.,FXD,CMPSN:12K OHM,5%,0.25W 01121 CB1235
A7R1133 301-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.50W 01121 EBI215
A7R1135 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A7R1200 311-1237-00 RES.,VAR,NONWIR: 1K OHM,10%,0.50W 32997 3386X-T07-102
A7R1201 315-0821-00 RES. ,FXD,CMPSN:820 OHM,5%,0.25W 01121 cCB8215
A7R1202 311-1198-00 RES.,VAR,NONWIR:20K OHM,20%,0.5W 73138 72-29-0
A7R1203 315-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.25W 01121 CB6815
ATR1204 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A7R1208 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A7R1209 321-0346~00 RES.,FXD,FILM:39.2K OHM,1%,0.125W 91637 MFF1816G39201F
A7R1215 321-0388-00 RES.,FXD,FILM: 107K OHM,1%,0.125W 91637 MFF1816Gl0702F
ATR1217 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
A7R1219 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A7R1300 311-1245-00 RES.,VAR,NONWIR: 10K OHM,10%,0.50W 73138 72-28-0
A7R1301 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A7R1305 315-0391-00 RES.,FXD,CMPSN: 390 OHM,5%,0.25W 01121 CB3915
A7R1307 315-0391-00 RES. ,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915
ATR1314 321-0816-07 RES.,FXD,FILM:5K OHM,0.1%,0.125W 91637 MFF1816C500008
A7R1316 321-1068-07 RES.,FXD,FILM:50.5 OHM,0.1%,0.125W 91637 MFF1816C50R50B
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A7R1326 321-0816-07 RES.,FXD,FILM: 5K OHM,0.1%,0.125W 91637 MFF1816C50000B
A7R1328 321-1068-07  B0O10100 BO20236X RES.,FXD,FILM:50.5 OHM,0.1%,0.125W 91637 MFF1816C50R50B
ATR1400 307-0106-00 ‘ RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
ATR1401 321-0239-00 RES.,FXD,FILM:3.01K OHM,1%,0.125W 91637 MFF1816G30100F
A7R1402 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A7R1403 321-0251-00 RES.,FXD,FILM:4.02K OHM,1%,0.125W 91637 MFF1816G40200F
A7R1404 315-0822~-00 RES. ,FXD,CMPSN:8.2K OHM,5%,0.25W 01121 CB8225
ATR1405 321-0164-00 RES.,FXD,FILM:499 OHM,1%,0.125W 91637 MFF1816G499ROF
ATR1406 315-0910-00 RES.,FXD,CMPSN:91 OHM,5%,0.25W 01121 CB9105
ATR1407 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A7R1408 311-1240-00 RES. ,VAR,NONWIR: 25K OHM,10%,0.50W 73138 72-30-0
A7R1410 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
ATR1411 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBILO1S
ATR1414 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,0.25W 01121 CB3605
ATR1420 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A7R1421 321-0222-03 RES.,FXD,FILM:2K OHM,0.25%,0.125W 91637 MFF1816D20000C
A7R1422 321-0318-02 RES. ,FXD,FILM: 20K OHM,0.5%,0.125W 91637 MFF1816D20001D
A7R1423 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
ATR1424 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A7R1425 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A7R1427 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A7R1428 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
ATR1429 321-0771-01 RES.,FXD,FILM:50 OHM,0.5%,0.125W 91637 MFF1816G50R00D
A7R1500 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,0.25W 01121 CB3605
A7R1501 315-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
A7R1502 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A7R1503 321-0164-00 RES.,FXD,FILM:499 OHM,1%,0.125W 91637 MFF1816G499ROF
ATR1504 315-0822-00 RES. ,FXD,CMPSN:8.2K OHM,5%,0.25W 01121 CB8225
A7R1505 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A7R1506 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A7R1507 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A7R1508 315-0201-00 RES.,FXD,CMPSN: 200 OHM,5%,0.25W 01121 CB2015
A7R1509 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A7R1510 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215
A7R1511 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A7R1512 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A7R1515 315-0242-00 RES. ,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A7R1516 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A7R1519 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A7R1525 315-0243-00 RES.,FXD,CMPSN: 24K OHM,5%,0.25W 01121 CB2435
A7R1526 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CB1825
A7TR1527 311-1238-00 RES.,VAR,NONWIR:5K OHM,10%,0.50W 73138 72-27-0.
ATR1602 315-0180-00 RES.,FXD,CMPSN:18 OHM,5%,0.25W 01121 CB1805
ATR1604 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A7R1606 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
ATR1607 321-0069-00 RES. ,FXD,FILM:51.1 OHM,1%,0.125W 91637 MFF1816G51R10F
A7R1608 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,0.25W 01121 CB3905
A7R1609 317-0220-00 RES. ,FXD,CMPSN: 22 OHM,5%,0.125W 01121 BB2205
A7R1610 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
A7RI611 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
A7R1612 315-0151-00 RES.,FXD,CMPSN: 150 OHM,5%,0.25W 01121 CB1515
A7R1613 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
ATR1614 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
ATR1615 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1O15
ATR1617 321-0033-00 RES. ,FXD,FILM:21.5 OHM,1%,0.125W 91637 MFF1816G21R50F
ATRI618 321-0222-03 RES.,FXD,FILM:2K OHM,0.25%,0.125W 91637 MFF1816D20000C
ATR1619 321-0150-00 RES.,FXD,FILM:357 OHM,1%,0.125W 91637 MFF1816G357ROF
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ATR1620 317-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,0.125W 01121 BB1215
ATR1621 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305
A7R1622 317-0180-00 RES.,FXD,CMPSN:18 OHM,5%,0.125W 01121 BB1805
A7R1623 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
ATR1624 317-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.125W 01121 BB4715
ATR1625 315-0130-00 RES.,FXD,CMPSN:13 OHM,5%,0.25W 01121 CB1305
ATR1626 317-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.125W 01121 BB1015
A7R1627 317-0750-00 RES. ,FXD,CMPSN:75 OHM,5%,0.125W 01121 BB7505
ATR1629 315-0300-00 RES.,FXD,CMPSN: 30 OHM,5%,0.25W 01121 CB3005
A7R1700 315-0911-00 RES. ,FXD,CMPSN:910 OHM,5%,0.25W 01121 CB9115
A7R1702 315-0911-00 RES.,FXD,CMPSN:910 OHM,5%,0.25W 01121 CB9115
A7R1703 321-0069-00 RES.,FXD,FILM:51.1 OHM,1%,0.125W 91637 MFF1816G51R10F -
ATR1704 315-0162-00 RES. ,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A7R1706 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A7R1708 317-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.125W 01121 BB2205
A7R1710 317-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.125W 01121 BB2205
A7R1711 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
A7R1712 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
ATR1713 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
ATR1714 307-0106-00 RES.,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
A7R1715 315-0151-00 RES. ,FXD,CMPSN: 150 OHM,5%,0.25W 01121 CB1515
A7R1716 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
ATR1717 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
A7R1720 315-0300-00 RES.,FXD,CMPSN: 30 OHM,5%,0.25W 01121 CB3005
ATR1721 317-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.125W 01121 BB7505
ATR1722 317-0180-00 RES. ,FXD,CMPSN: 18 OHM,5%,0.125W 01121 BB1805
A7R1724 317-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.125W 01121 BB1015
A7R1725 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305
A7R1726 303-0820-00 RES.,FXD,CMPSN:82 OHM,5%,1W 01121 GB8205
ATR1727 317-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.125W 01121 BB47L5
AT7R1728 303-0820-00 RES.,FXD,CMPSN:82 OHM,5%,1W 01121 GB8205
ATR1729 317-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.125W 01121 BB1215
A7R1730 315-0130-00 RES.,FXD,CMPSN:13 OHM,5%,0.25W 01121 CB1305
A7R1802 321-0891-00 RES. ,FXD,FILM: 800K OHM,1%,0.125W 91637 MFF1816G80002F
A7R1803 321-0193-02 RES.,FXD,FILM:1K OHM,0.5%,0.125W 24546 NC55C1001D
ATR1808 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A7R1809 321-0222-03 RES.,FXD,FILM: 2K OHM,0.25%,0.125W 91637 MFF1816D20000C
A7R1812 321-0150-00 RES. ,FXD,FILM: 357 OHM,1%,0.125W 91637 MFF1816G357ROF
A7R1814 315-0180-00 RES.,FXD,CMPSN:18 OHM,5%,0.25W 01121 CB1805
A7R1817 321-0033-00 RES.,FXD,FILM:21.5 OHM,1%,0.125W 91637 MFF1816G21R50F
A7R1819 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
ATR1824 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
ATT1407 120-0582-00 XFMR,TOROID:2 WINDINGS 80009 120-0582-00
A7TP1200 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A7TP1302 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A7U1020 156~0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A701022 156-1245-00 MICROCIRCUIT,LI:?7 XSTR,HV/HIGH CUR 04713 MC1413PDS
A7U01130 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A7U1132 156-1245-00 MICROCIRCUIT,LI:7 XSTR,HV/HIGH CUR 04713 MC1413PDS
A7U1210 156-1156-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCR 27014 LF356N/ADOWN
A7U1234 156-~0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
A7U1236 156-1245-00 MICROCIRCUIT,LI:7 XSTR,HV/HIGH CUR 04713 MC1413PDS
A7U1412 156-1156-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCR 27014 LF356N/ADOWN
A7U1619 156-0067-10 MICROCIRCUIT,LI:0PERATIONAL AMPLIFIER 80009 156-0067-10
A7U1802 156~-0067-10 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-10
A7U1824 156-0067-10 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-10
A7U1833 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
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A7U1835 . 156-1245-00 MICROCIRCUIT,LI:7 XSTER,HV/HIGH CUR 04713 MC1413PDS
A7VR1032 152-0647-00 SEMICOND DEVICE:ZENER,0.4W,6.8V,5% 80009 152-0647-00
A7VR1112 152-0123-00 SEMICOND DEVICE:ZENER,0.5W,9V,5% 04713 SZ11530RL
A7VR1412 152-0281-00 SEMICOND DEVICE:ZENER,0.4W,22V,5% 12954 1N969B
A7VR1421 152-0195-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZ11755
A7VR1422 152-0195-00 SEMICOND DEVICE:ZENER,O.AW,S.1V,SZ 04713 8SZ11755
A7VR1500 152-0195-00 SEMICOND DEVICE:ZENER,O.AW,S.1V,5% 04713 SZ11755
A7VR1600 152-0195-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZ11755
A7VR1823 152-0217-00 SEMICOND DEVICE:ZENER,0.4W,8.2V,5% 04713 SZG20
A7VR1824 152-0217-00 SEMICOND DEVICE:ZENER,0.4W,8.2V,5% 04713 SZG20
A7W1311 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
A7W1312 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
ATW1322 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
A7W1323 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
A7A1 mmmme e CKT BOARD ASSY:ATTENUATOR COMP
A7AIR1328 321-1068-07 RES.,FXD,FILM:50.5 OHM,0.1%,0.125W 91637 MFF1816C50R50B
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A8 e CKT BOARD ASSY:HIGH EDGE
A8C1113 281-0814-00 CAP.,FXD,CER DI:100PF,10%,100V 04222 GC70-1-A101K
A8C1123 281-0819-00 CAP.,FXD,CER DI:33PF,5%,50V 72982 8035BC0G330
A8C1207 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A8C1219 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSU104M
A8C1220 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A8C1221 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZ5UL04M
A8C1300 290-0261-00 CAP.,FXD,ELCTLT:6.8UF,10%,35V 12954 D6R8B35KI
A8C1301 290-0261-00 CAP. ,FXD,ELCTLT:6.8UF,10%,35V 12954 D6R8B35SKI
A8C1302 290-0177-00 CAP.,FXD,ELCTLT: 1UF,20%,50V 56289 162D105X0050CD2
A8C1315 281-0814-00 CAP.,FXD,CER DI:100PF,10%,100V 04222 GC70-1-A101K
A8C1320 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,100V 04222 GC70-1-A101K
A8C1400 281-0771-00 CAP.,FXD,CER DI:0.0022UF,20%,200V 56289 292G Z5U222M200B
A8C1412 281~0770-00 CAP.,FXD,CER DI:0.001UF,20%,100V 72982 8035DIAADX5R102M
A8C1424 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 72982 8035D9AADCOG270M
A8C1425 285-1082-00 CAP. ,FXD,PLSTC:0.47UF,20%, 200V 14752 230B1C474
A8C1430 290-0426-00 CAP.,FXD,ELCTLT: 330UF,20%,6V 90201 THF337MO06P1G
A8C1500 285-1049-00 CAP.,FXD,PLSTC:0.01UF,1%,200V 14752 230B1C103F
A8C1510 281-0819-00 CAP.,FXD,CER DI:33PF,5%,50V 72982 8035BC0G330
A8C1514 281-0768-00 CAP.,FXD,CER DI:470PF,20%,100V 72982 8035DIAADWSRATIM
A8C1517 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 72982 8035D9AADCLG4TOK
A8C1519 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 72982 8035D9AADC1G470K
A8C1600 281-0768-00 CAP.,FXD,CER DI:470PF,20%,100V 72982 8035D9AADWSR4TIM
A8CR1124 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1125 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
ABCR1219 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1222 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1223 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1224 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1320 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
ABCR1321 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1322 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1323 152-0141-02 SEMICOND DEVICE:STLICON,30V,150MA 01295 1N4152R
A8CR1330 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1400 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1405 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A8CR1501 152-0141-02 SEMICOND DEVICE:STLICON,30V,150MA 01295 1N4152R
A8CR1511 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A8CRI1515 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
A8K1230 148-0076-00 RELAY,REED:1 FORM A,5V,0.25A,100V 95348 F81-1447
ABK1530 148-0076~00 RELAY,REED:1 FORM A,5V,0.25A,100V 95348 TF8l-1447
A8Q1100 151-1059-00 TRANSTSTOR: STLICON, FE , N-CHANNEL 80009 151-1059-00
A8Q1101 151-0188-03 TRANSISTOR: STLICON,PNP, SEL 80009 151-0188-03
A8Q1200 151-1059-00 TRANSISTOR: STLICON, FE ,N-CHANNEL 80009 151-1059-00
A8Q1201 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A8Q1224 151-0190-05 TRANSTSTOR: STLICON, NPN 80009 151-0190-05
A8Q1225 151-0190-05 TRANSISTOR: SILICON, NPN 80009 151-0190-05
A8Q1320 151-0190-05 TRANSTSTOR: STLICON, NPN 80009 151-0190-05
A8Q1321 151-0190-05 TRANSTSTOR: STLICON,NPN 80009 151-0190-05
A8Q1322 151-0190-05 TRANSISTOR: STLICON,NPN 80009 151-0190-05
A8Q1323 151-0188-03 TRANSISTOR: SILICON, PNP,SEL 80009 151-0188-03
A8Q1330 151-0331-00 TRANSISTOR: SILICON, NPN 03508 X40C115
ABQ1410 151-0612-01 TRANSISTOR: STLICON, PNP, SCREENED 80009 151-0612-01
A8Q1411 151-0279-03 TRANSTSTOR: STLICON, NPN 80009 151-0279-03
A8Q1412 151-0190-05 TRANSISTOR: STLICON,NPN 80009 151-0190-05
A8Q1420 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A8Q1421 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
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A8Q1424 151-0443~00 TRANSTSTOR: STLICON, PNP 80009 151-0443-00
A8Q1500 151-0190-05 TRANSISTOR: STLICON,NPN 80009 151-0190-05
A8Q1501 151-0347-01 TRANSISTOR: SILICON,NPN,PRESTRESSED 80009 151-0347-01
A8Q1502 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
A8Q1503 151-0190-05 TRANSTSTOR: SILICON,NPN 80009 151-0190-05
A8Q1510 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
A8Q1511 151-0190-05 TRANSISTOR: SILICON, NPN 80009 151-0190-05
A8Q1515 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
A8Q1600 151-0350~-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
A8R1100 321-0926-07 RES. ,FXD,FILM:4K OHM,0.1%,0.125W 91637 MFF1816C40000B
A8R1101 321-0466-00 RES.,FXD,FILM:698K OHM,1%,0.125W 91637 MFF1816G69802F
A8R1110 315-0183-00 RES.,FXD,CMPSN: 18K OHM,5%,0.25W 01121 CB1835
A8RI111 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
ABR1112 321-0648-04 RES. ,FXD,FILM: 500K OHM,0.1%,0.125W 91637 CMF110216D50002B
ABR1120 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A8R1121 315-0753-00 RES.,FXD,CMPSN: 75K OHM,5%,0.25W 01121 CB7535
A8R1122 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
A8R1124 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A8R1125 315-0472~00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A8R1201 321-0193-07. RES. ,FXD,FILM: 1K OHM,0.1%,0.125W 91637 MFF1816CL0000B
ABR1202 321-0816-03 RES.,FXD,FILM: 5K OHM,0.25%,0.125W 91637 MFF1816D50000C
A8R1203 321-0603-07 RES.,FXD,FILM: 15K OHM,0.1%,0.125W 91637 MFF1816C15001B
A8R1204 321-0666-07 RES.,FXD,FILM:3.04K OHM,0.1%,0.125W 91637 MFF1816C30400B
A8R1205 321-0318-00 RES.,FXD,FILM:20K OHM,1%,0.125W 91637 MFF1816G20001F
A8R1206 321-0076-00 RES.,FXD,FILM:60.4 OHM,1%,0.125W 91637 MFF1816G60R40F
ABR1208 315-0751-00 RES. ,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515
ABR1210 315-0183-00 RES. ,FXD,CMPSN: 18K OHM,5%,0.25W 01121 CB1835
A8R1211 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
ABR1212 321-0373-04 RES.,FXD,FILM: 75K OHM,0.1%,0.125W 91637 MFF1816D75001B
A8R1213 321-0289-07 RES.,FXD,FILM:10K OHM,0.1%,0.125W 91637 MFF1816C10001B
A8R1214 321-0816~03 RES.,FXD,FILM: 5K OHM,0.25%,0.125W 91637 MFF1816D50000C
ABR1216 321-0603~07 RES.,FXD,FILM: 15K OHM,0.1%,0.125W 91637 MFF1816C15001B
A8R1217 321-0327-00 RES.,FXD,FILM:24.9K OHM,1%,0.125W 91637 MFF1816G24901F
A8R1218 321-0327-00 RES. ,FXD,FILM:24.9K OHM,1%,0.125W 91637 MFF1816G24901F
A8R1222 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
A8R1223 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
ABR1224 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
ABR1225 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A8R1226 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
ABR1227 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CBL045
A8R1230 308-0240-00 RES.,FXD,WW:2 OHM,5%,3W 91637 RS2B-D2R000J
A8R1300 311-1245-00 RES.,VAR,NONWIR:10K OHM,10%,0.50W 73138 72-28-0
A8R1301 311-1237-00 RES. ,VAR,NONWIR: 1K OHM,10%,0.50W 32997 3386X-T07-102
A8R1302 321-0326-00 RES.,FXD,FILM:24.3K OHM,1%,0.125W 91637 MFF1816G24301F
A8R1310 321-0327-00 RES.,FXD,FILM:24.9K OHM,1%,0.125W 91637 MFF1816G24901F
A8R1311 321-0222-00 RES. ,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
A8R1312 321-0350-00 RES.,FXD,FILM:43.2K OHM,1%,0.125W 91637 MFF1816G43201F
A8R1313 321-0222-00 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
A8R1314 321-0348-00 RES.,FXD,FILM:41.2K OHM,1%,0.125W 91637 MFF1816G41201F
A8R1321 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&4725
ABR1322 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
A8R1323 321-0193-07 RES.,FXD,FILM:1K OHM,0.1%,0.125W 91637 MFF1816C10000B
A8R1324 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
ABR1330 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A8R1331 315-0202-00 RES.,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
ABR1400 322-0385-00 RES.,FXD,FILM:100K OHM,1%,0.25W 75042 CEBTO-1003F
A8R1401 311-1240-00 RES.,VAR,NONWIR: 25K OHM,10%,0.50W 73138 72-30-0
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ABRI1410 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
A8RI1411 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A8R1412 315-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
ABR1420 315-0123-00 RES.,FXD,CMPSN: 12K OHM,5%,0.25W 01121 CB1235
A8R1421 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A8R1422 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
ABRI1423 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A8R1425 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
A8R1426 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,0.25W 01121 CB3605
A8R1430 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A8R1431 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735
A8R1433 315-0472-00 RES.,FXD,CMPSN:4.,7K OHM,5%,0.25W 01121 CB4725
A8R1434 315-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
A8R1501 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,0,25W 01121 CB2415
A8R1510 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
ABR1511 315-0392-00 RES. ,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925
ABR1512 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
ABR1513 " 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
ABR1515 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A8R1516 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
ABRI518 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A8R1519 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 CB2425
A8R1520 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
A8R1530 321-0318-07 RES.,FXD,FILM:20K OHM,0.1%,0.125W 24546 NES55E2002B
A8R1600 315-0243-00 RES.,FXD,CMPSN: 24K OHM,5%,0.25W 01121 CB2435
ABR1610 321-0771-01 RES.,FXD,FILM:50 OHM,0.5%,0.125W 91637 MFF1816G50R00D
ABTP1100 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A8TP1200 214-0579~00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
ABTP1202 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A8TP1210 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A8TP1300 214-0579-00 TERM, TEST POINT:BRS CD PL - 80009 214-0579~00
A8TP1302 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
ABTP1400 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A8TP1402 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A8TP1420 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
ABTP1500 214-0579-00 TERM, TEST POTNT:BRS CD PL 80009 214-0579-00
A8TP1510 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A8TP1520 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
A8U1110 156-0854-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCRN 27014 LM308AJ-8/A+
A8U1130 156-0796-01 MICROCIRCUIT,DI:8 STG SHF & STORE BUS RGTR 80009 156-0796-01
ABU1210 156-0067-10 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-10
A8U1211 156-0067-10 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-10
A8U1220 156-0158-07 MICROCIRCUIT,LI:DUAL OPNL AMPL,SCREENED 01295 MC1458JG4
"A8U1221 156-0158-07 MICROCIRCUIT,LI:DUAL OPNL AMPL,SCREENED 01295 MCl458JG4
ABU1230 156-0350-05 MICROCIRCUIT,DI:QUAD 2 INPUT NAND GATE,CHK 80009 156-0350-05
A8U1410 156-1156-01 MICROCIRCUIT,LI:OPERATIONAL AMPL,SCR 27014 LF356N/ADOWN
A8U1430 156-0109-01 MICROCIRCUIT,LI:OPTOELECTRONIC ISOLATOR 80009 156-0109-01
A8U1532 156-0109-01 MICROCIRCUIT,LI:OPTOELECTRONIC ISOLATOR 80009 156-0109-01
A8U1620 156-0384-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74Ls03
A8VR1205 152-0461-00 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 04713 1N821
A8VR1324 152-0647-00 SEMICOND DEVICE:ZENER,OQ.4W,6.8V,5% 80009 152-0647-00
A8VR1430 152-0662-00 SEMICOND DEVICE:ZENER,O0.4W,5V,1% 04713 SZG195
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A9 s e CKT BOARD ASSY:CPU
A9BT1231 146-0035-00 BATTERY, STORAGE: 3.75VDC,1/3 AA CELL 09823 €S-1303
A9C1101 290-0523-00 CAP. ,FXD,ELCTLT: 2. 2UF, 20%, 20V 56289 196D225X0020HA1L
A9C1102 281-0812-00 B010100 BO10153  CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K
—————————— (STANDARD ONLY)
A9C1102 281-0826-00 B010154 CAP.,FXD,CER DI:2200PF,5%,100V 04222 CAl01C222KAA
—————————— (STANDARD ONLY)
A9C1102 281-0812-00 B010100 B020193  CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K
—————————— (OPTION 01 ONLY)
A9C1102 281-0826-00  B020194 CAP.,FXD,CER DI:2200PF,5%,100V 04222 CA101C222KAA
—————————— (OPTION 01 ONLY)
A9C1103 281-0812-00 B010100 BO10153  CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K
—————————— (STANDARD ONLY)
A9C1103 281-0826-00 B010154 CAP.,FXD,CER DI:2200PF,5%,100V 04222 CA101C222KAA
—————————— (STANDARD ONLY)
A9C1103 281-0812-00 B0O10100 B020193  CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K
—————————— (OPTION 01 ONLY)
A9C1103 281-0826-00  B020194 CAP.,FXD,CER DI:2200PF,5%,100V 04222 CA101C222KAA
---------- (OPTION 01 ONLY)
A9C1104 290-0523-00 CAP. ,FXD,ELCTLT: 2. 2UF,20%,20V 56289 196D225X0020HAl
A9C1122 283-0150-00 CAP. ,FXD,CER DI:650PF,5%,200V 59660 835-515B651J
A9C1123 283-0203-00 CAP.,FXD,CER DI:0.47UF,20%,50V 72982 8131NO75E474M
A9C1131 290-0743-00 CAP. ,FXD,ELCTLT: 100UF,+50-10%,16V 56289 500D146
A9C1135 283-0203-00 CAP.,FXD,CER DI:0.47UF,20%,50V 72982 8131NO75E474M
A9C1221 290-0748-00 CAP.,FXD,ELCTLT: 10UF,+50-10%,20V 56289 500D149
A9C1222 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A9C1223 290-0534-00 CAP.,FXD,ELCTLT: 1UF, 20%,35V 56289 196D105X0035HAL
A9C1311 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A9C1312 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A9C1421 283-0339-00 CAP. ,FXD,CER DI:0.22UF.10%,50V 72982 8131NO75W5R224K
A9C1425 283-0256-00 CAP. ,FXD,CER DI:130PF,5%,100V 51642 200-100N1500131J
A9C1431 281-0775-00 CAP.,FXD,CER DI:0.l1UF,20%,50V 72982 8005D9AABZ5UL04M
A9C1501 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A9C1511 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A9C1512 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A9C1521 290-0523-00 CAP. ,FXD,ELCTLT:2.2UF,20%,20V 56289 196D225X0020HAL
A9C1530 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A9C1531 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A9C1621 283-0197-00 CAP.,FXD,CER DI:470PF,5%,100V 72982 8121N075C0G0471J
A9C1636 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5UL04M
A9CR1211 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DE140
A9CR1212 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DE140
A9CR1221 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A9CR1421 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
A9CR1521 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A9CR1531 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A9CR1631 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A9CR1632 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A9CR1633 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A9CR1634 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A9CR1635 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N&4152R
A9CR1636 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A9F1021 159-0015-00 FUSE , CARTRIDGE : 3AG, 3A, 250V, FAST-BLOW 71400 AGC 3
A9J1111 131-1425-00 CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 22526 65521-136
A9J1211 131-2401-00 CONN,RCPT,ELEC:2 X 25,MALE 22526 65610-150
A9J1731 131-1939-00 TERM. SET,PIN:1 X 14,0.15 SPACING 22526 65561-114
A9L1425 108-0249-00 COIL,RF:12UH 76493 B-4992
A9Q1101 151-0301-01 TRANSISTOR:SILICON,PNP,PRESTRESSED 80009 151-0301-01
A9Q1109 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
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A9Ql121 151-0515-01 SCR:SILICON 04713  2N4441
A9Q1431 151-0188-03 TRANSISTOR: SILICON,PNP,SEL 80009 151-0188-03
A9Q1521 151-0424-00 TRANSISTOR: SILICON,NPN 04713 SPS8246
A9Q1522 151-0302-01 TRANSISTOR: SILICON,NPN, SEL 80009 151-0302-01
A9Q1523 151-0302-01 TRANSISTOR:SILICON,NPN,SEL 80009 151-0302-01
A9Q1531 151-0302-01 TRANSISTOR: SILICON,NPN, SEL 80009 151-0302-01
A9R1000 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
A9R1001 321-0371-00 RES.,FXD,FILM:71.5K OHM,1%,0.125W 91637 MFF1816G71501F
A9R1100 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A9R1101 321-0335-00 RES.,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F
A9R1109 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A9R1121 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A9R1122 321-0250-01 RES.,FXD,FILM:3.92K OHM,0.5%,0.125W 91637 MFF1816G39200D
A9R1123 321-0258-01 RES.,FXD,FILM:4,75K OHM,0.5%,0.125W 24546 NAS55D4751D
A9R1124 321-0911-02 RES.,FXD,FILM:829 OHM,0.5%,0.125W 91637 MFF1816D829ROD
A9R1125 308-0742-00 RES.,FXD,WW:0.24 OHM,5%,2W 75042 BWH-R2400J
A9R1132 . 315-0472-00 RES.,FXD,CMPSN:4,7K OHM,5%,0.25W 01121 CB4725
A9R1211 315-0472-00 RES.,FXD,CMPSN:4,7K OHM,5%,0.25W 01121 CB4725
A9R1215 301-0221-00 RES.,FXD,CMPSN: 220 OHM,5%,0.50W 01121 EB2215
A9R1221 315-0181-00 RES.,FXD,CMPSN:180 OHM,5%,0.25W 01121 CB1815
A9R1313 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A9R1321 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A9R1330 307-0445-00 RES NTWK,FXD,FI:4.7K OHM,20%,(9) RES 91637 MSP10AO1-472M
A9R1421 315-0430-00 RES.,FXD,CMPSN:43 OHM,5%,0.25W 01121 CB4305
A9R1422 315-0430-00 RES. ,FXD,CMPSN:43 OHM,5%,0.25W 01121 CB4305
A9R1423 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 ©B1025
A9R1425 315-0202-00 RES.,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
A9R1432 315-0751-00 RES.,FXD,CMPSN: 750 OHM,5%,0.25W 01121 CB7515
A9R1433 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 ¢€B1025
A9R1521 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 ©CB5115
A9R1522 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A9R1523 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A9R1524 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
A9R1525 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A9R1526 321-0816-03 RES.,FXD,FILM:5K OHM,0.25%,0.125W 91637 MFF1816D50000C
A9R1527 321-0774-03 RES.,FXD,FILM:4.5K OHM,0.25%,0.125W 91637 MFF1816D45000C
A9R1528 315-0104-00 , RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 CB1045
A9R1529 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A9R1530 315-0391-00 RES.,FXD,CMPSN: 390 OHM,5%,0.25W 01121 €B3915
A9R1531 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A9R1532 315-0751-00 RES.,FXD,CMPSN: 750 OHM,5%,0.25W 01121 CB7515
A9R1533 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A9R1534 315-0302-00 RES.,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A9R1535 315-0122-00 RES. ,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
A9R1536 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A9R1537 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 (CB3325
A9RI1611 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
A9R1620 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A9R1622 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBl1035
A9R1629 315-0202-00 RES.,FXD,CMPSN: 2K OHM,5%,0.25W 01121 ©B2025
A9R1630 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
A9R1631 315-0273-00 RES.,FXD,CMPSN: 27K OHM,5%,0.25W 01121 CB2735
A9R1632 315-0822-00 RES.,FXD,CMPSN:8,2K OHM,5%,0.25W 01121 (CB8225
A9R1633 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735
A9R1634 315-0822-00 RES.,FXD,CMPSN:8.2K OHM,5%,0.25W 01121 CB8225
A9R1635 315-0273-00 RES.,FXD,CMPSN: 27K OHM,5%,0.25W 01121 (CB2735
A9S1611 260-1589-00 SWITCH,PUSH: (6)SPST,0.1A,5V 00779 435166~4
A981731 260-0960-01 SWITCH,SLIDE:0.5A,120VDC,CKT BD MT 10389 23-021-043
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A9TP1215 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00

A9TP1217 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00

A9TP1220 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00

A9TP1610 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00

A9U1101 156-0496-01 MICROCIRCUIT,LI:VOLTAGE RGLTR,BURNED IN 80009 156-0496-01

A9U1122 156-1173-00 MICROCIRCUIT,LI:VOLTAGE REFERENCE 04713 MC1403UDS

A9U1123 156-0071-02 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MC1723CLDS

A9U1201 156-0887-01 MICROCIRCUIT,DI:256 X 4 SRAM,SCRN 80009 156-0887-01

A9U1301 156-0887-01 MICROCIRCUIT,DI:256 X 4 SRAM,SCRN 80009 156-0887-01

A9U1302 156-1028-01 MICROCIRCUIT,DI:1024 X &4 STATIC RAM W/3 ST 80009 156-1028-01

A9U1303 156-1028-01 MICROCIRCUIT,DI:1024 X 4 STATIC RAM W/3 ST 80009 156-1028-01

A9U1311 156-0916-02 MICROCIRCUIT,DI:8-2 INP 3-STATE BFR,BURN 27014 DM81LS97

A9U1321 156-0916-02 MICROCIRCUIT,DI:8-2 INP 3-STATE BFR,BURN 27014 DM8ILS97

A9U1331 156-1111-02  B010100 B010153 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02
—————————— (STANDARD ONLY)

A9U1331 156-1111-00  B010154 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-00
—————————— (STANDARD ONLY)

A9U1331 156-1111-02  B010100 B020193 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02
—————————— (OPTION 01 ONLY)

A9U1331 156-1111-00  B020194 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-00
—————————— (OPTION 01 ONLY) :

A9U1332 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LSO8NP3

A9U1401 160-0743-00 MICROCIRCUIT,DI:2048 X 8 ROM,PROGRAMMED 80009 160-0743-00

A9U1411 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LSO04

A9U1421 156-0426-05 MICROCIRCUIT,DI:MICROPROCESSOR, SCREENED 80009 156-0426-05

A9U1422 156-1086-00 MICROCIRCUIT,DI:2 PHASE CLOCKGEN/DRIWER 04713 MC6875P -

A9U1501 160-0744-00 B010100 B020193  MICROCIRCUIT,DI:2048 X 8 ROM,PROGRAMMED 80009 160-0744-00
---------- (OPTION 01 ONLY)

A9U1501 160-0744~01  B020194 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0744-01
—————————— (OPTION 01 ONLY)

A9U1501 160-0744-00 B010100 BO10153 MICROCIRCUIT,DI:2048 X 8 ROM,PROGRAMMED 80009 160-0744-00
---------- (STANDARD ONLY) '

A9U1501 160-0744-01  B010154 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0744-01
---------- (STANDARD ONLY)

A9U1502 160-0745-00  B010100 B020193  MICROCIRCUIT,DI:2048 X 8 ROM,PROGRAMMED 80009 160-0745-00
—————————— (OPTION 01 ONLY)

A9U1502 160-0745-01  B020194 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0745-01
—————————— (OPTION 01 ONLY)

A9U1502 160-0745-00 B010100 B010153 MICROCIRCUIT,DI:2048 X 8 ROM,PROGRAMMED 80009 160-0745-00
---------- (STANDARD ONLY)

A9U1502 160-0745-01  B010154 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0745-01
—————————— (STANDARD ONLY) :

A9U1511 156-0985-01 MICROCIRCUIT,DI:DUAL 5 INPUT NOR GATE,SCRN 04713 SN74LS260

A9U1512 156-0541-02 MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 01295 SN74LS139NP3

A9U1513 156-0464-02 MICROCIRCUIT,DI:DUAL 4 INP NAND GATE 01295 SN74LS20

A9U1521 156-0411-02 MICROCIRCUIT,LI:QUAD COMPARATOR,SEL 04713 MLM339LDS

A9U1531 156-0495-02 MICROCIRCUIT,LI:QUAD OPNL AMPL,SELECTED 01295 LM324J4

A9U1532 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02

A9U1601 160-0746-01  B010100 B020193 MICROCIRCUIT,DI:2048 X 8 EPROM,PRGM 80009 160-0746-01
—————————— (OPTION 01 ONLY)

A9U1601 160-0746-02  B020194 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0746-02
---------- (OPTION 01 ONLY)

A9U1601 160-0746-01  B010100 BO10153 MICROCIRCUIT,DI:2048 X 8 EPROM,PRGM 80009 160-0746-01
—————————— (STANDARD ONLY)

A9U1601 160-0746-02  B010154 MICROCIRCUIT,DI:2048 X 8 EPROM,PROGRAMMED 80009 160-0746-02
---------- (STANDARD ONLY)

A9U1621 156-0786-02 MICROCIRCUIT,DI:QUAD EXCLUSIVE OR GATE 80009 156-0786-02
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A9U1701 156-0427-04 MICROCIRCUIT,DI:PERIPHERAL INTERFACE ADPTR 80009 156-0427-04
A9U1721 156-0427-04 MICROCIRCUIT,DI:PERIPHERAL INTERFACE ADPTR 80009 156-0427-04
A9VR1001 152-0279-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZG35010RL
A9VR1101 152-0279-00 SEMICOND DEVICE:ZENER,O0.4W,5.1V,5% 04713 S2G35010RL
A9VR1131 152-0278-00 SEMICOND DEVICE:ZENER,O0.4W,3V,5% 04713 $ZG35009K20
A9VR1521 152-0278-00 SEMICOND DEVICE:ZENER,O0.4W,3V,5% 04713  SZG35009K20
A9Y1431 158-0056-00 XTAL UNIT,QTZ:4MHZ,0.003%,SEERIES 34630 150-6070
8-52

REV JAN 1982



Replaceable Electrical Parts—CG 551AP, VOL. 2

Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A9A1 e e CKT BOARD ASSY:GPIB .
A9A1C1012 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A9A1C1014 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A9A1C1020 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A9A1C1022 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A9A1C1120 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSUL04M
A9A1C1220 290-0748-00 CAP. ,FXD,ELCTLT: 10UF,+50-10%, 20V 56289 500D149
A9A1J1020 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
—————————— (QUANTITY 2)
A9A1Q1120 151-0190-05 TRANSISTOR: SILICON,NPN 80009 151-0190-05
A9AIR1012 307-0445-00 RES NTWK,FXD,FI:4.7K OHM,20%,(9) RES 91637 MSP10A01-472M
A9AIR1122 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A9A181010 260-1589-00 SWITCH,PUSH: (6)SPST,0.14,5V 00779 4351664
A9A1U1010 156-0720-02 MICROCIRCUIT,DI:HEX DRVR,4 TO2 LINE 01295 SN74LS368
A9A1U1012 160-0750-00 MICROSIRCUIT,DI:2048 X 8 ROM,CUSTOM MASK 80009 160-0750-00
A9A1U1014 160-0749-00 MICROCIRCUIT,DI:2048 X 8 ROM,CUSTOM MASK 80009 160-0749-00
A9A1U1020 160-0748-00 MICROCIRCUIT,DI:2048 X 8 ROM,PROGRAMMED 80009 160-0748-00
A9A1U1022 160-0747-01 MICROCIRCUIT,DI:2048 X 8 ROM,PROGRAMMED 80009 160-0747-01
A9A1U1120 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3
A9A1UL122 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00
A9A1U1124 156-1246-01 MICROCIRCUIT,DI:GPIB PROTOCOL,SCRN 80009 156-1246-01
A9A1U1210 156-1133-02 MICROCIRCUIT,DI:QUAD 2 STATE XCVR,BURN-IN 80009 156-1133-02
A9A1U1220 156-1133-02 MICROCIRCUIT,DI:QUAD 2 STATE XCVR,BURN-IN 80009 156-1133-02
A9A1U1222 156-1133-02 MICROCIRCUIT,DI:QUAD 2 STATE XCVR,BURN-IN 80009 156-1133-02
A9A1U1224 156-1133-02 MICROCIRCUIT,DI:QUAD 2 STATE XCVR,BURN-IN 80009 156-1133-02
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€520 283-0187-00 CAP.,FXD,CER DI:0.047UF,10%,400V 72982  8131N401X5R0473K
Cc541 281-0697-00 CAP.,FXD,CER DI:5000PF,+100-0%,100V 80009 281-0697-00
C542 281-0697-00 CAP. ,FXD,CER DI:5000PF,+100-0%,100V 80009 281-0697-00
c551 281-0697-00 CAP. ,FXD,CER DI:5000PF,+100-0%,100V 80009 281-0697-00
€552 281-0697-00 CAP.,FXD,CER DI:5000PF,+100-0%,100V 80009 281-0697-00
€561 281-0824-00 CAP.,FXD,CER DI:100PF,20%,1K HZ 72982  2400-003-X5U-101
€562 281-0824-00 CAP. ,FXD,CER DI:100PF,20%,1K HZ 72982  2400-003-X5U-101
€567 281-0824-00 CAP.,FXD,CER DI:100PF,20%,1K HZ 72982  2400-003-X5U-101
Cc568 281-0824-00 CAP.,FXD,CER DI:100PF,20%,1K HZ 72982  2400-003-X5U-101
c571 281-0824-00 CAP. ,FXD,CER DI:100PF,20%,1K HZ 72982 2400-003-X5U-101
€572 281-0824-00 CAP.,FXD,CER DI:100PF,20%,1K HZ 72982 2400-003-X5U-101
573 281-0824-00 CAP.,FXD,CER DI:100PF,20%,1K HZ 72982  2400-003-X5U-101
c574 281-0824-00 CAP.,FXD,CER DI:100PF,20%,1K HZ 72982 2400-003-X5U-101
c575 281-0824-00 CAP. ,FXD,CER DI:100PF,20%,1K HZ 72982 2400-003-X5U-101
J525 © 119-0238-00 COIL,CAL: 80009 119-0238-00
J530 131-1471-00 CONN,RCPT,ELEC:RA,3 EA MALE & FEMALE CONT 000FH RA1306
Q501 151-0497-00 TRANSISTOR:SILICON,NPN 01295 TIP47

8-54 ADD JAN 1982



Symbols

Graphic symbols and class designation letters are
based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI Y32.14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufac-
turer’s data.

The overline on a signal name indicates that the signal
performs its intended function when it is in the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is assigned an
assembly number (e.g., A20). The assembly number
appears on the circuit board outline on the diagram, inthe
title for the circuit board component location illustration,
and in the lookup table for the schematic diagram and
corresponding component locator illustration. The
Replaceable Electrical Parts listis arranged by assemblies
in numerical sequence; the components are listed by
component number *(see following illustration for
constructing a component number).

AGRAMS AND CIRCUIT

The information and special symbols below may appear in this manual.

CG 551AP

B0ARD ILLUSTRATIONS

Y14.15, 1966 Drafting Practices.

Y14.2, 1973 Line Conventions and Lettering.

Y10.5, 1968 Letter Symbols for Quantities Used in
Electrical Science and Electrical
Engineering.

American National Standard !nstitute

1430 Broadway
New York, New York 10018

Component Values
Electrical components shown on the diagrams are in
the following units unless noted otherwise:

Capacitors = Values one or greater arein picofarads (pF).
Values less than one are in microfarads
(uF).

Resistors = Ohms (Q).

The schematic diagram and circuit board component
location illustration have grids. A lookup table with the
grid coordinates is provided for ease of locating the
component. Only the componentsillustrated onthefacing
diagram are listed in the lookup table. When more than
one schematic diagram is usedtoillustrate the circuitry on
a circuit board, the circuit board illustration may only
appear opposite the first diagram on which it was il-
lustrated; the lookup table will list the diagram number of
other diagrams that the circuitry of the circuit board
appears on.

A B D
1
) . Modified Component—See
Function Block Title T T ——— “ Parts List (Depicted in grey,
- ‘l,/ or with grey outline)
Internal § ' y
. | LINE SYNC GEN 4
— )
f{ﬁ(ﬁﬁﬂ;ﬁr -~ S ey @] s i / et Strap or Link
' "B SETUP . 1218 my y Dsg@
Cam Switch 1 ®$’ R3@ E z2 “1sv // / sg2
Closure Chart 7 i ,;e" 3 - -4
(Dot indicat — —
c icates | IRE3| /] )
switch closure) : caz .ok I i«,l P BB e Plug to E.C. Board
Etched Circuit Board ... 678 J82” P82 J1202 -
Outlined in Black o *SV hs 4 +5V - ) [SYRE] o — o Conattors.
[ |_2 g & % ontrols, Connectors and
Refer to Waveform ] Tp46 %&.ﬁ | \ \\ Indicators
of &——1obT i .
Function Block __. 4 2 L B \ A Goaxial connectors:
Outline L =la NN Y ma
R _Q \\\ female
IC type - u4s p R66 § S Plug Index; signifies pin No. 1
74123 / - 5K RE4
Test Voltage 4 ; 20K ” """ External Screwdriver Adj.
| - Shielding
Heat Sink - ! )
2 a0 Selected value, see Parts List
Board Name 4 and Maintenance Section for
: Selection Criteria
P/O—Part of |+l PL0 _AS TIMING BOARD §
circuit board // Decoupled or Filtered

~ B7B-XXXX—XX

Assembly Number
% COMPONENT NUMBER EXAMPLE
Component Number

A23 A2 R1234
Schematc
Assembly Crcut

Number Subassembly Number
Number f used)

Tektronix Part No.
for circuit boards

Chassis-mounted companents have no Assembly Number
prefix—see end of Replaceable Electncal Parts Uit

SYNC GENERATOR <5>
®,

Voltage
Refer to Diagram Number

Schematic Name
and Number

SNOLLVHLSNTTI ANV SWVYHDVIAQ
. 6 NOLLO3AS







Step 21h
Fast Marker Shaper
A4C1011

ADJUSTMENT AND TEST POI

Step 2¢
A5TP1702
A5TP1103

NT LOCATIONS

CG 551AP

Step 2f Step 1b Step 22d
HV Adjust A4TP1410 1 MHz Adjust
A5R1106 A4TP1400 A3A8R1220 NOTE
Step 20d
+12 V Adjust YV - The following adjustments
A4R1400 | A3A8 are located below the
A3 top edge of the board.
TIME High SAC Offset
DAC Oifset
INTFC. DAC Gain
Translator Offset
Low Edge Comp (+)
Ad Low Edge Comp {—)
Mid Edge Offset
TIME MARK Mid Edge Comp
Step 20b
A4TP1501
A4TP1400
Step 3b
A5TP1102
A5TP1103
Step 3d
LV Adjust
ASR1104 Step 1d
R1106 ¥ 7R1104 R1004 -t +5 V Adjust
] o ! A5R1004
A5
PS MAIRN
AB
™ REFERENCE Step 9d
; ; Translator Offset
® Step 12¢ AGR1532
e S Current Offset
32
R15 R1601 AGR1601
A7
OUTPUT Step 171
Low Edge Comp (—)
ATC1721 Step 17h
Low Edge Comp (+)
Step 14g A7TC1621
High SAC Comp
ABC1401 Step 180
fid Edge Comp
A8 Step 18k A7R1527
; = Mid Edge Offset
HIGH EDGE EFdge Of
Step 15a
ABTP1202
A8TP1200
Step 15¢
Pwr On Ref.
A9 ABR1300
CPU

Fig. 9-1.

ASA1 GPIB

2815-23
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Step 21h
Fast Marker Shaper
~A4C1011

IENT AND TEST POINT

Step 2¢ Step 2f Step 1b
A5TP1702 HV Adjust A4TP141
A5TP1103 A5R1106 A4TP140

LOCATIONS

Step 22d
0 1 MHz Adjust
0 A3A8R1220
Step 20d ~ -
+12 V Adjust TS T -
A4R1400 A3A8

®

C1401

R1106

R1104

R1004 e

®

R1601

Step 4d
DAC Offset
ABR1325
Step 5¢
DAC Gain
Step 10d AB6R1324
Low SAC Offset
Step gg AB6R1203 - ® ®
ABTP1200 = S ®
A6TP1202 Step 131 £ &
Low SAC Comp B C1201 R1203 R1324  R1325 & R1411
Step 4b ABC1201 -
ABTP1304
A6TP1400 Step iic
Step 6a High SAC Offset
A7TP1200 AsR1411
A7TP1302
Step 7c, 7e
Head Drive Delay
Step 6¢ A7TR1200
Head Drive {—})
A7R1202 Step 6f
Head Drive (+)
A7R1300
Step 191
High Edge Offset
Step 16¢ ABR1401
Head Offset
ABR1301 Step 16a
ABTP1300
Step 4a
A9S1731
CAL/NORMAL

Fig. 9-1.

o
=

ASA1 GPI




RELAY STATE TABLE

AMPLITUDE MODE TIMING MODE SELF TEST ROUTINE
FAST  MARKERS SLEWED
EDGE EDGE
VOLTAGE CURRENT EDGE \ e
> s 2 > '
> QE e | > 2 g >
el Bl V|88 vliulsl=]s]>= 51813
v v ielulalzls| %] %lv]=|Z]s ]85
glol=| 2|l elelSlEl=|=|5lvlvu]|? -
si5 1V \7/ - | =185 g |V vl = ° ol V]lol 21515 Error Message Number
3 A e | Vie|a =l =|lVv]|=|>|L|2lela]ls
gl g 2| = > c | = I £ £ > V|V v =N = 5
Relay o | S| = = |- 1O |0 ||« 0 . ; : - |« O © 51|52 |53 |54 |55)|56 |57 |8t |8 |83 |8 |8 | 86
ABK1101 || 22 ® e | o
AB6K1102 || 22 ) ® @ ®
ABK1111 || 22 ol o | ® o | @
A7TK1225 | 25 &) ® ® ) ) ® ® ® )
ABK1230 || 26 ®
A7TK1300 || 25 ® )
A7TK1312 || 25 ® el @ ® ® | o | | | | @
il ATK1314 (125 o | @
ATK1323 || 25 (=) @ @ @ ® ® ® ] ® ® (=]
A7K1431 || 25 A A A A A A A A A A A A A A A B B B A A A A A A A A A A A A A A A
A7K1432 || 25 B B B B B B B B B B B B B B B A A A A A A A A A A A A A A A A A A
ATIK1433 || 25 B B B B B A B A A A A A A A A A B B A A A A A A A B B B B B B B B
ATK1434 || 25 A A A A A A A A A A A A A B A B A A A A A A A A A A A A A B B A A
A8K1530 || 26 @ ® ® -] -] (] @ ® ® 2] ® (<] @ @ [
E ATK1532 | 25 A B B A B A A A A A A A A A
E ATIK1534 || 25 B A A B A B B B B B B B B B
E AT7K1535 || 25 A A A A A A A A A A A A B B
ATK1537 || 25 B B B B B B B B B B A A A A
A7K1632 | 25 B A B B A A A A A A A A A A
| A7K1634 | 25 AlB|lalale!s B|B|B|B|B|B| B| B
A7K1636 || 25 B B A A A A A A A A A A A A
A7K1638 § 25 A A B B B B B B B B B B B B
A for neg edge
A7TKI737 §25 A A B B A A A A
B for pos edge
A for pos edge
A7K1739 {25 B|B| A|] AL A|A | A|A
B for neg edge
Indicates independent of setting; contact remains
closed for last used EDGE mode setting.
® means contact closed. Fig. 9-2.

A or B indicates which latching relay
contact is closed. REV A JUL 1980




AMPLITUDE MODE CHECK

T s

Is %

3 Is =

output ] . <
i output _output
mc?:‘rect No R incorrect No o incorrect No L~ <
< in ) in
V%LJDASE %, CURRENT EDGE
R o5 ‘;ﬂ?{‘ ? o S N »
Yes
Per
Output < 12 V Output > 20 V Ry 1 V<OUTPUT <20V
Which R, : g ‘ g Whicr_l
i;‘acno%,‘:‘;; " EZ%OETISC'?(C Chopper Check and Low E Perform High Edge Generator Check fi—e— il;'nacr;%?elgt Perform Mid Edge Generator Check
2 j o

| output =12V
OQutput <1V

\ 4

Perform SAC Chopper Check and High |
SAC Check

y P i R
Perf c t Amplifi d Ch Y St

erform Current Amplifier an op- ; es & present at
w{per Check 1 i Low Edge Generator is OK el any EDGE
. ' setting

R ::""“, < 1 v :U?‘: P

Perform Low Edge Generator Check 1 |

A

> E Perform Low Edge Attenuator Check

\

— T |
Perform SAC Switching Check and v
SAC Attenuator Check

Fig. 9-3.
REV A JUL 1980




Is
output
incorrect

in
CURRENT

MODE
2 g

Yes

Y

S

AMPLITUDE MODE CHECK

Is
output

incorrect No

Is
output
incorrect

Current Amplifier and Chop-
k

J

I Perform High Edge Generator CheckJ

Output > 20 V

in
EDGE
MODE
?

Which

range is

incorrect
?

Output <1V

Is

I Low Edge Generator is OK

output
present at
any EDGE

Yes

setting
<1V
?

No

| Perform Low Edge Generator Check

\ 4

=

1V <OUTPUT <20V

in
FAST EDGE

MODE
?

[ Perform Pulse Head Drive Check 1

Perform Mid Edge Generator Check l———>

>
>

Perform Low Edge Attenuator Check

F-

Is

UNCAL

displayed

when output

is correct
?

No

Yes

Y

Perform SAC Overload Sense Check
and Edge Overload Sense Check

Fig. 9-3.
REV A JUL 1980

Perform Output Switching Check |

CG 551AP

AMPLITUDE MODE OK

2815-25

1 3341 ONILOOHS3T19NOHL
MO3HO 3AOW 3ANLiNdNY




POWER SUPPLY CHECK
TROUBLESHOOTING TREE 2

CG 551AP

S

Set front panel controls to VOLTAGE;
Remove board A5 from CG 5

| 10V/DIV; (MULTIPLIER) 1;50 Q LOAD mm*“'i Check Table 12 [
| ON; OUTPUT ON !

Connect d
(+) to J11;

+5 V Supply E Change front panel controls to i
—) to TP1

i (Chggif(egg‘lfe ) 50 V/DIV; 50 Q) LOAD Off
1 use

{ Connect dvm:
(+) to TP1702 §
(—) to TP1103 §

Change front £
-5 panel control to
. (MULTIPLIER) 4

Change front panel controls to EDGE; Yes
(MULTIPLIER) 1; 20 V/DIV; OUTPUT
ON Q

A

Y

Connect dvim:
(+) to CR1722 anode
(—) to TP1103

Unplug P1824

v \ &

Connect dvim:

(+) to C567 (feedthrough)

(—) to C568 (feedthrough) Measure voltage
5 across R1121

i Power supply ok

]
High Voltage Switching ]
focti
de %(;hve Connect dvm: Yes 120 V i
externall (+) to C561 2 T |
shoriedy (—) to C562 Defective filter ca
/
HV supply defective Disconnect P1121 Is
voltage No
< 2.4V dc
?

\4

Connect dvim:
(+) to TP1104

Preregulator defective
(—) to TP1802

Preregulator defective

Fig. 9-4. @ E




WER SUPPLY CHECK

' Set front panel controls to VOLTAGE;
10V/DIV; (MULTIPLIER) 1;50 QLOAD
ON; OUTPUT ON

’)

Change front
+ panel control to
& (MULTIPLIER) 4 ¢

Remove board A5 from CG 551AP I——>§

Change front panel controls to
50 V/DIV; 50 Q LOAD Off

=3 Unplug P1824

(+) to C561
(—) to C562

Connect dvm:

\ 4

Y

Connect dvm:
(+) to TP1702
(—) to TP1103

. Connect dvm:

(+) to C567 (teedthrough)

il (—) to C568 (feedthrough)

HV supply defective

reregulator defective

Fig. 9-4.

Disconnect P1121

\

Connect dvm:
(+) to TP1104
(—) to TP1802

@

Measure voltage |
across R1121

Is
voltage
< 2.4 Vdc
?

Connect dvm:
(+) to 41121 pin 3
(—) to TP1802

Connect board A5 to mainframe using

plug-in extender cable

A\ 4

Check Table 1a i

Defective filter capacitor

No

No

7\

| Check Table 1b

v<024Y

Is
voltage

dc

Power supply ok

Table 1a and 1b

From TP1103 volts
to a b
C572 +15 18
C571 +25 36
C574 —15 —18
C575 —25 —36

Preregulator defective

LV power supply defective

2815-26




Check Voltages

Connect - meter lead
to TP1400.

Voltage Location
+15V  Case Q1421
—15V  Case Q1212
+25V  Pin7 U1612
—25V  Pin 4 U1632

+5V Pin 16 U1242

Voltages ok?

Y

Perform Power Suppl
Check

1

Yes

Set front panel controls to:
VOLTAGE; 1 V/DIV;
(MULTIPLIER) 1; FIXED;
50 Q LOAD OFF; OUT-
BléT ON; FREQUENCY

7R T

Put + lead of dvm on
TP1304.
Put — lead on TP1400

Check Voltages

Front Panel Control Settings Dvm Readings

VARIABLE OFF
VARIABLE ON

9.9% LOW
9.9% HIGH

—5.0000 +1.5 mV Voltages ok?

—5.5494 +1.5 mV

—4.5496 +1.5 mV '

Programmable Voltage
Reference ok.
Perform Precision Divider
Check

Fig. 9-5.

Front P;i



CG 551AP

PROGRAMMABLE VOLTAGE REFERENCE CHECK ‘ A6

| controls to:

{/1? ll\=l|’XED; Put + lead of dvm on
FF; OUT- TP1304.

QUENCY Put — lead on TP1400

F

Check Voltages

Front Panel Control Settings Dvm Readings

VARIABLE OFF
VARIABLE ON

9.9% LOW
9.9% HIGH

Check Data
U1241 Pin Numbers )
Vortaces ok? No Front Panel Control Settings 4567891011 1213 - Yes Programmable Voltage
—5.0000 +1.5 mV > oltages okt VARIABLE OFF 100000 00 0 0 a ok? Reference defective
VARIABLE ON
—5.5494 +1.5 mV o 0% LOW 101100 01 10
—4.5496 £1.5 mVI i 9.9% HIGH 010011 10 1 0 s
[o]

Programmable Voltage

Reference ok.
Perform Precision Divider
Check

U1242 or U1341 defective

Fig. 9-5.

2815-27
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PRECISION DIVIDER CHECK @ A6

PRECISION DIVIDER CHECK
TROUBLESHOOTING TREE 3B

=3
Check Voltages Check Data
Front Panel Control Settings = Dvm Readings Front Panel Control Settings U1531,
1 V/DIV —
(MULTIPLIER) 10 -5V 1 V/DIV
Set front panel controls Put +lead of dvm on pin 3 (MULTIPLIER) 8 —4V (MULTIPLIER) 10 0
to (MULTIPLIER) 10; of U1531 and — lead on (MULTIPLIER) 6 -3V Are voltages (MULTIPLIER) 8 (]
VARIABLE OFF TP1400 (MULTIPLIER) 5 —25V correct? (MULTIPLIER) 6 0
(MULTIPLIER) 4 -2V (MULTIPLIER) 5 1
(MULTIPLIER) 3 —15V (MULTIPLIER) 4 1
.5 V/DIV (MULTIPLIER) 3 1
(MULTIPLIER) 3 —3.75 V .5 V/DIV
(MULTIPLIER) 5 -1.25V (MULTIPLIER) 3 0
(MULTIPLIER) 5 1

Precision Divider ok.
Perform Level Translator
Check

Fig. 9-6.




n pin3
ad on

PRECISION DIVIDER CHECK

_

Front Panel Control Settings

Check Voltages

Dvm Readings

1V/DIV
(MULTIPLIER) 10
(MULTIPLIER) 8
(MULTIPLIER) 6

(MULTIPLIER) 5

(MULTIPLIER) 4

(MULTIPLIER) 3
.5 V/DIV
(MULTIPLIER) 3
(MULTIPLIER) 5

-5V
-4V
-3V
—25V
-2V
-15V

=375V
-1.25V

Are voltages
correct?

Precision Divider ok.
Perform Level Translator
Check

Fig. 9-6.

A6

r— T
Check Data

Front Panel Control Settings U1531, Pin Number
9 10 1

1V/DIV
(MULTIPLIER) 10
(MULTIPLIER) 8
(MULTIPLIER) 6
(MULTIPLIER) 5
(MULTIPLIER) 4
(MULTIPLIER) 3
.5 V/DIV
(MULTIPLIER) 3

== = 2 000
00O -=00

- O
-t

-t
- O O = O = 2 O

(MULTIPLIER) 5

Is data correct?

l Replace u15411

Precision Divider
is defective

|
2815-28



LEVEL TRANSLATOR CHECK @ A6

Put +1lead of dvm on pin 3

Change front panel of U1632 No data on pin 4 of Yes
controls to 1 V/DIV; in 4 of - .
(MULTIPLIER) 1 Put — lead on pin 4 o U1541 logically
U1632 (—25 V) high?
No
Is -
No data on pin 4 of

A

U1541 logically
low?

Change front panel
controls to 50 Q LOAD
ON and VARIABLE ON

Y

Adjust VARIABLE for the
following data on U1241
pin numbers

4567891011 1213

100000 0 0 0O

Y

Level Translator is
Replace U1541 defective

Level Translator ok.
Perform Voltage to
Current Converter Check

Fig. 9-7.



VOLTAGE TO CURRENT CONV CHK
TROUBLESHOOTING TREE 3D

CG 551AP

Change front panel con-
trols to 1 V/DIV; 50 Q
LOAD off; (MULTIPLIER)
8

| TP1200

| Put — lead of dvm on

g TP1202

Put + lead of dvm on

i
|

VOLTAGE TO CURRENT CONVERTER CHECK

b
5

Check Voltages

Front Panel Control Settings = Dvm Readings

1 V/DIV 8.0V

.2 V/DiV 16V

.1V/DIv 0.8V
20 mV/DIV 0.16 V

Voltages ok?

Yes

A

Connect — lead of
ammeter to TP1400

Check Data

U1i541
Front Panel Control Settings Pin 11

1V/DIv
.2 V/DIV
.1 V/DIV
20 mV/DIv

[ T =

U1841 Pin
Numbers
4 5 6 11
1 1 1 1
0 1 1 1
1 0 1 1
1 1 [ 1

Check Current

Front Panel Settings +Head of ammeter to Current
drain of : (remove FET
drain lead from board by
unsoldering and bending
lead up)
1 V/DIV; (MULTIPLIER) 1 Q1733 —1.0 mA
20 V/DiV; (MULTIPLIER) 5 Q1832 —1.0 mA
CURRENT; (MULTIPLIER) 1;
10 mA/DIV; CURRENT LOOP
ON Q1731 —1.0 mA
EDGE; 1 V/DiV;
(MULTIPLIER) 1; OUTPUT
ON Q1732 —1.0 mA (may differ

Yes

v

Data ok?

R

| U1541 or U1s
defective

Are currents correct?

slightly due to
calibration factor)

Connect — lead of
ammeter to TP1202.
Remove drain lead of
Q1831 from board by
unsoldering and bending
lead up. Connect -+ lead of
ammeter to drain of
Q1831.

Y

Attach Pulse Head to
QUTPUT Connector

Fig. 9-8.

Set front panel co
FAST EDGE; ED:

POLARITY %

PUT ON




VOLTAGE TO CURRENT CONVERTER CHECK @ A6

ltages

ngs

Dvm Readings

8oV
16V
08V
0.16 V

Voltages ok?

Connect — lead of
ammeter to TP1400

Front Panel Settings

Check Current

+lead of ammeter to
drain of : (remove FET
drain lead from board by
unsoldering and bending
lead up)

Front Panel Control

1 V/DIV
.2 V/DIV
.1 V/DIV
20 mV/DIV

Check Data
U1541 U1841 Pin
Settings Pin 11 Numbers
4 5 6 11
0 1 1 1 1
1 0 1 1 1
1 1 0 1 1
1 1 1 0 1

Current

1 V/DIV; (MULTIPLIER) 1

20 V/DIV; (MULTIPLIER) 5

CURRENT; (MULTIPLIER) 1;
10 mA/DIV; CURRENT LOOP

ON
EDGE; 1 V/DIV;

(MULTIPLIER) 1; OUTPUT

ON

Q1733
Q1832

Q1731

Q1732

—1.0mA
—1.0 mA

—1.0 mA

—1.0 mA (may differ
slightly due to
calibration factor)

No

Data ok?

U1541 or U1841 is
defective

Converter is defectiv

Voltage to Current J
e

3l Reconnect drain leads

Are currents correct?

Yes

Connect — lead of
ammeter to TP1202.
Remove drain lead of
Q1831 from board by
unsoldering and bending
lead up. Connect + lead of

Fig. 9-8.

Q1831.

h ammeter to drain of

}

\4

Does ammeter read
—10 mA?

Yes

Attach Pulse Head to
OUTPUT Connector

Set front panel controls to
FAST EDGE; EDGE
POLARITY } ; OUT-
PUT ON

Voltage to Current
Converter ok

Check Data
Front Panel Control Settings U1841 Pins

14 13 12 11
VOLTAGE; 1 V/DIV; (MULTIPLIER) 1;
50 Q LOAD OFF; OUTPUT ON 1 0 1 1
20 V/DIV; (MULTIPLIER) 5 1 1 1 0
CURRENT; (MULTIPLIER) 1;
10 mA/DIV; CURRENT LOOP ON 1 1 1 1
EDGE; 1 V/DIV; (MULTIPLIER) 1;
OUTPUT ON 0 1 1 1
Attach Pulse Head to OUTPUT
connector
FAST EDGE; OUTPUT ON;
EDGE POLARITY “¥_ 1 1 0 1

Is data correct?

Replace U1841

Voltage to Current
Converter is defective

2815-30



Set front panel controls to VOLTAGE;
1 V/DIV; (MULTIPLIER) 1; FRE-
QUENCY 1 kHz; OUTPUT ON

SAC CHOPPER CHECK @ A6

Connect ground lead of oscilloscope
to TP1400

—1

Check for 1.5 Vsquare wave with
+3.2 V offset at base of Q1522

4.7

3.2

ov

1.4
-1.2v |

Do Chop Isolator Test I

Is

waveform
correct

Check for 2.6 V square wave vﬂt‘
—1.2 V offset at collector of Q1521

?

\
|

‘Set FREQUENCY to DC fl—¢

4

Check for dclevel of —1.2 V at collector
of Q1521

Is

voltage No

Is
pin 7 of U1&

correct
?

I SAC chopper ok I

Fig. 9-9.

Y

logically
high?

Replace U138




CG 551AP

SAC CHOPPER CHECK @ A6 | ;

1.4

|
ov |
l I . |
—1.2V J L g(ﬂ ‘
Do Chop Isolator Test I g?’ |
’ | ne
59
om
. . Is _ Is Is =1
onnect ground lead of oscilloscope Check for 1.5 Vsquare wave with waveform Check for 2.6 V square wave with waveform pin 7 of . . go |
_TP1400 +3.2 V offset at base of Q1522 correct —1.2 V offset at collector of Q1521 correct U1341 logically SAC chopper is defective I am !l
? ? 2 5 . |
K low? r:ﬁ(;: |

m

ESY

47 |.Set FREQUENCY to DC fl<¢—

5 Replace U1341 |
|
3.2 v |

Check for dclevel of —1.2 V at collector
oy ——m— of Q1521

A

Is Is

voltage No N pin 7 of U1341 | .
correct > logically SAC chopper is defective
? high? -
I SAC chopper ok I Replace U1341

Fig. 9-9.

@ 2815-31



LOW SAC CHECK
TROUBLESHOOTING TREE 5

Has A
 Voltage Reference,
Precision Divider, Level

Yes

Translator and Voltage to
Current Converter
been checked &

§ Check Voltage Reference,
® Precision Divider, Level
§ Translator and Voltage to

Current Converter

g
1

Connect — lead of
oscilloscope to TP1400

LOW SAC CHECK <22> A6

Front panel control settings
VOLTAGE; .1 V/DIV;
MULTIPLIER) 1;
FREQUENCY 1 kHz;
50 Q LOAD Off;
OUTPUT ON
1 V/DIv
10 V/DIV
50 Q LOAD ON
1 V/DIV
.5 V/DIV

5 V/DIv

Check waveforms at TP1200

Waveforms

0.1V square wave

1 V square wave

10 V square wave

0.2 Vsquare wave
1 V square wave

10 V square wave

Fig. 9-10.

waveforms

correct
?

i Low SAC is defective




LOW SAC CHECK A6

Check waveforms at TP1200

Front panel control settings Waveforms

VOLTAGE; .1 V/DIV; 0.1V square wave
MULTIPLIER) 1;

FREQUENCY 1 kHz;

50 Q LOAD Off;

OUTPUT ON Are |

ocsz;;lzfc%::e_to'1?;ﬂoo°' 1v/Div 1V square wave R Wac:'r:::‘s =, Low SAC ok 1
10 V/DIV 10 V square wave ” |
50 Q LOAD ON ' 1
.1 V/DIV 0.2 Vsquare wave |
.5 V/DIV 1V square wave 1
5 V/DIV 10 V square wave l Low SAC is defective J

Fig. 9-10.
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HIGH SAC CHECK

Check Waveforms at TP1401
Has Front panel control settings Waveforms
Programmable Voltage v " VOLTAGE; 20 V/DIV; 20 V square wave Are
Reference, Precision Divider, es , [l Connect — lead of oscil- (MULTIPLIER) 1; waveforms
Level Translator and Voltage _ \ ~f loscope to TP1400 FREQUENCY 1 kHz; correct?
Converter e OUTPUT ON o
(MULTIPLIER) 5 100 V square wave
(MULTIPLIER) 10 200 V square wave

High SAC ok E

Il Check Programmable Voltage Ref-
# erence, Precision Divider, Level
B Translator and Voltage to Current
{ Converter

Fig. 9-11.




Yes

HIGH SAC CHECK

CG 551AP

A6

Connect — lead of oscil
loscope to TP1400

Check Waveforms at TP1401

Front panel control settings Waveforms
VOLTAGE; 20 V/DIV; 20 V square wave

(MULTIPLIER) 1;
FREQUENCY 1 kHz;

OUTPUT ON
(MULTIPLIER) 5 100 V square wave
(MULTIPLIER) 10 200 V square wave

Are
waveforms
correct?

Is HV Supply ok?

Do Power Supply Test

Fig. 9-11.

High SAC ok F-Iigh SAC is defective I

9 3341 ONILOOHS3T8NO0HL
MO3HO JVS HOIH
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CURRENT AMPL AND CHOPPER CHK
TROUBLESHOOTING TREE 7

CG 551AP

CURRENT AMPLIFIER AND CHOPPER CHECK A6

Connect the OUTPUT through the
output cable assembly and precision
50 Q) termination to digital voltmeter.

Set front panel controls to CURRENT;
1 mA/Div (MULTIPLIER) 1;
FREQUENCY DC; OUTPUT ON

Set front panel controls to 20 mA; I

Set FREQUENCY

(MULTIPLIER) 5

Y

=

v v

| Note the voltage measured* I

|

4

Connect dvm probes across R161i|

4
I Note the voItageJ

Y

l Connect dvm probes across R1615J

Is
the voltage
the same as that
measured across
R1616?

Out of calibration or U1611,U1612 and
associated components defective

the voltage
=~ one-half the
voltage previously

noted* for the
front panel
control

settings?

Do this series of four checks in
sequence: (1) Programmable Voltage
Reference Check; (2) Precision
Divider; (3) Level Translator;

(4) Voltage to current converter.

I Current Amplifier or Chopper defective

Fig. 9-12.




CURRENT AMPLIFIER AND CHOPPER CHECK A6

Set front panel controls to 20 mA; I

(MULTIPLIER) 5

Y

Y

A

I Note the voltage measured*

|

Y

I Connect dvm probes across R1616 I

Y

| Note the voltage |

4

Connect dvm probes across R1615

Is
" the voltage

the same as that
measured across
R1616?

Out of calibration or U1611,U1612 and
associated components defective

~ one-half the
voltage previously
noted* for the

Yes

Y

Set FREQUENCY to 100 Hz

I Current Amplifier or Chopper defective

Fig. 9-12.

Do this series of four checks in
sequence: (1) Programmable Voltage
Reference Check; (2) Precision
Divider; (3) Level Translator;

(4) Voltage to current converter.

Connect the oscilloscope probe to the
collector of Q1537. Connect the probe
negative lead to TP1400.

Current Amplifier and Chopper OK I

Is
the waveform
a0Vto+3V
square wave?

lf)o SAC Chopper check I

Current Chopper circuit defective.
Check Q1701, Q7102 and associated
components.




Has Low

SAC, High SAC, and Current
Amplifier been checked?

Yes

Do checks

AI
'l

Connect — lead of oscilloscope to
TP1400

SAC SWITCHING CHECK

Check waveforms at pin 8A of rear
interface connector on Reference

Board
Front panel
control settings Waveform
VOLTAGE; 1 V/DIV; 1V square wave

(MULTIPLIER) 1;
FREQUENCY 1 kHz;
OUTPUT ON;

50 Q LOAD Off

20 V/DIV 20 V square wave

CURRENT; 10 mA/DIV; 5 V square wave
(MULTIPLIER) 10;

FREQUENCY 1 kHz;

CURRENT LOOP ON

Are
waveforms
correct?

Fig. 9-13.

l SAC switching ok

A6

No

3

Check data

Front panel

control setting
VOLTAGE; 1 V/Dlv;
(MULTIPLIER) 1;
FREQUENCY 1 kHz
OUTPUT ON;
50 Q LOAD Off

20 V/DIV

CURRENT; 10 mA/L
(MULTIPLIER) 10;
FREQUENCY 1 kHz
CURRENT LOOP 0




Connect — lead of oscilloscope to

TP1400

1

SAC SWITCHING CHECK

interface connector on Reference
Board

Front panel

control seitings
VOLTAGE; 1 V/DIV;

Waveform
1 V square wave

i

7

(MULTIPLIER) 1;
FREQUENCY 1 kHz;
OUTPUT ON;

50 Q LOAD Off

20 V/DIV 20 V square wave

CURRENT; 10 mA/DIV; 5 V square wave
(MULTIPLIER) 10;

FREQUENCY 1 kHz;

CURRENT LOOP ON

Check waveforms at pin 8A of rear T

i

Fig. 9-13.

Are
waveforms
correct?

SAC switching ok

Check data on U1211

Pin #
Front panel

control settings 1112 13
VOLTAGE; 1 V/DiV;
(MULTIPLIER) 1;
FREQUENCY 1 kHz; 010
OUTPUT ON;
50 O LOAD Oft
20 V¥/DIV 100

CURRENT; 10 mA/DIV;
(MULTIPLIER) 10;

FREQUENCY 1 kHz; 001
CURRENT LOOP ON

Is data correct?

Replace U1121

SAC switching is defectivj

CG 551AP

2815-35
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SAC OVERLOAD SENSE CHECK @ A6

T
F- Check data at pin 1 of U1122

Connect the output cable to the
OUTPUT connector and connect the
bnc to banana adapter to the output
cable. Short or leave open the two
binding posts as called for below

Has
Lo SAC,
Hi SAC, and
Current Amp
been c'l;lecked

Y

SAC Overload circuitry is ok

1 Front panel control settings Main OUTPUT shorted Main OUTPUT open

Set front panel controls to VOLTAGE;

10 V/DIV; (MULTIPLIER) 1; 1 : 0
FREQUENCY 10 Hz; 50 Q LOAD Off,

OUTPUT ON

Change front panel UNITS/DIV to
20 V/DIV. Leave other controls as 1 0
above

Change front panel controls to
Yes CURRENT; 10 mA/DIV; (MULTI- 0 1
Perform checks PLIER) 10; OUTPUT ON lSAC Overload circuitry is defective

Fig. 9-14.




Set front panel controls for VOLTAGE;
1V/DIV; (MULTIPLIER) 1; FRE-
QUENCY 1 kHz; OUTPUT ON

CHOP ISOLATOR CHECK

Connect oscilloscope —lead to TP1302 .
on the Output board

. Check for >2 V p-p square wave on pin F
11A and pin 12A of the Output board f————3-¢
§ front panel connector 8

Is

waveform

correct
?

Check the Chop Amp Output on the
Markers board

Are

waveforms

correct
?

Connect the oscilloscope — lead to
TP1400 on the Reference board

\

A

Check for a 2 V square wave with +0.8 V
offset at pin 5A of Output board
connector

28V g

ov |

Check waveforms

Front panel cdntrol settings

Output board connector
pin 12B

Set front panel controls to EDGE;
2 V/DIV; (MULTIPLIER) 1; FRE-
QUENCY 1 kHz; OUTPUT ON;

Change front panei controlsto 1 V/DIV

3.4 V square wave

<0.4 V square wave

Are

waveforms

correct
?

Chop Isolator is OK i

Fig. 9-15.

Check data

Qutput |
Front panel control settings

Set front panel controls to EDGE;
2 V/DIV; (MULTIPLIER) 1; FRE-
QUENCY 1 kHz; OUTPUT ON;

Change front panel controlsto 1 V/DIV




CG 551AP

CHOP ISOLATOR CHECK @ A7

0L 3341 ONILOOHS3ITaNOHL
MJ3IHO HOLVI0SI dOHD

Check the Chop Amp Output on the
Markers board

Are

waveforms

correct
?

Check for >2 V p-p square wave on pin
11A and pin 12A of the Output board
front panel connector i

!

lloscope —lead to TP1302
it board

—

28V
FhOP Isolator is defective I Connect the oscilloscope — lead to I I I |
3 TP1400 on the Reference board 08V

oV
Y A
Is r
waveform I Check for a 2 V square wave with +0.8 V
correct < offset at pin 5A of Output board
? I connector
S
Check data_ |
m— Output board connector 1‘
Are Front panel control settings pin 9 |
Check waveforms waveforms Set front panel controls to EDGE; data Ch : : ] |
———ee ’ op Isolator is defective
correct 2 V/DIV; (MULTIPLIER) 1; FRE- 0 correct P
Output board connector ? QUENCY 1 kHz: OUTPUT ON: ?

Front panel control settings _pin 12B

Set front panel controls to EDGE; 3.4 V square wave Change front panel controlsto 1 V/DIV 1
2 V/DIV; (MULTIPLIER) 1; FRE- T
QUENCY 1 kHz; OUTPUT ON;
Changefront panel controlsto1 V/DIV  <0.4 V square wave
Chop Isolator is OK I Replace U1341 on Reference board
- S

Fig. 9-15.
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LOW EDGE GEN CHK
TROUBLESHOOTING TREE 11

CG 551AP

Set front panel controls to EDGE;

1 V/DIV; (MULTIPLIER) 1;
QUENCY 1 kHz; OUTPUT OFF

FRE-

LOW EDGE GENERATOR CHECK A7

Check for 1 V dc across R1817 and
R1617

Is

Voltage

. Correct
?

Yes

I Low Edge Generator defective

Fig. 9-16.

S T R e e R e e
Check Waveforms

+2 V square wave at cathode of
CR1724

—2 V square wave at anode of CR1624

CQ

‘4‘
Remove K1737 an
board

|
J

\
Check v

+2 V square wave
CR1724 |




LOW EDGE GENERATOR CHECK A7

__>|

Check for 1 V dc across R1817 and §

R1617

Is

Voltage

Correct
?

Yes

I Low Edge Generator defective

Fig. 9-16.

Check Waveforms

+2 V square wave at cathode of
CR1724

—2 V square wave at anode of CR1624

Are

waveforms

correct
?

Yes

Remove K1737 and K1739 from Output
board

\ 4

Check waveforms

+2 V square wave at cathode of
CR1724

—2 V square wave at anode of CR1624

Low Edge Generator ok I

Are
waveforms

Y

correct Low Edge circuitry defective
?

Low Edge Generator okJ

2815-38



EDGE GENERATOR CHECK

Set front panel controls to Is Yes Is2V Yes S
EDGE; _§ POLARITY; 2 V/DIV Measure 2 V across C1414 voltage . Check for 2 V square wave at square wave Change front panel control to
(MULTIPLIER) 1; OUTPUT ON correct drain of Q1527 present (MULTIPLIER) 8

[ ) B

HMeasure 0.2 V from edge
Hconnector P1511, pin 8B, to shell |
ilof OUTPUT connector on Output

lboard .

3 V square =
wave present at

junction of R1512
2 and R1515 &

Do Chop Isolator check

| Yes

Is

voltage

correct
?

Check Mid Edge level set i T
circuitry: Mid Edge Chopper circuitry

U1412, VR1412, Q1413, Qi412, defective
and associated components
Q1527 Q1516 VR1422, and

Q1528 Q1513 associated
Q1517 Q1422 componenis

é Check Low SAC

Fig. 9-17.




CG 551AP

MID EDGE GENERATOR CHECK A7

Is2V

square wave

present
?

Is16 V
square wave present
at drain of
Qi ".)527

Is

voltage

correct
?

Yes

|

Connect cable to OUTPUT

Change front panel control to f__5
connector

s C1414 (MULTIPLIER) 8

drain of Q1527

Yes
! ° I Check for 2 V square wave atT

I Mid Edge Generator defective I

Measure 0.2 V from edge
connector P1511, pin 8B, to shell
of OUTPUT connector on Output
board

3 V square

wave present at

junction of R1512

and R1515
?

Yes
Mid Edge Generator ok

Is16 V

square wave present

at end of

cable
?

Do Chop lIsolator check I

Yes
No

Is .
Check Mid Edge level set
‘ég?rz%‘: ves circuitry: g Mid Edge Chopper circuitry |
2 U1412, VR1412, Q1413, Q1412 defective I Do Output Switching check
and associated components

Q1527 Q1516 VR1422, and
v Q1528 Q1513 associated
Q1517 Q1422 components

I Check Low SAC I

Fig. 9-17.
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SAC ATTENUATOR CHECK
TROUBLESHOOTING TREE 13

CGi 551AP

g Set front panel controls to

§ VOLTAGE; 1 V/DIV; (MULTI-

| PLIER) 1; FREQUENCY 1 kHz; [
§ 50 0 LOAD OFF; OUTPUT ON

Connect — oscilloscope lead to

floating ground (shell of output
connector on Output board)

SAC ATTENUATOR CHECK A7

R
Check Waveforms
Front panel control settings Waveform at K1323 pin 7

A\

1 V/DIV; (MULTIPLIER) 1 1 V square wave
50 mV/DIV; (MULTIPLIER) 1 50 mV square wave
.5 mV/DIV; (MULTIPLIER) 1 .5 mV square wave

Are
waveforms

SAC Attenuator oﬁ

correct
?

Check data
U1022 pin numbers
‘Front panel control settings 11 12 13 14
1 V/DIV; (MULTIPLIER) 1 0 1 0 1
50 mV/DIV; (MULTIPLIER) 1 0 1 1 0

.5 mV/DIV; (MULTIPLIER) 1 1 0 1 0

Check data

J

|
|
<
]

U1020 pin n
Front panel control settings 14 13 1
1 v/DIV; (MULTIPLIER) 1 0 1
50 mV/DIV; (MULTIPLIER) 1 1 0
.5 mV/DIV; (MULTIPLIER) 1 1 0

SAC Attenuator defective E

Fig. 9-18.




SAC ATTENUATOR CHECK

P
Check Waveforms

Front panel control settings Waveform at K1323 pin 7

1 V/DIV; (MULTIPLIER) 1 1 V square wave
50 mV/DIV; (MULTIPLIER) 1 50 mV square wave
.5 mV/DIV; (MULTIPLIER) 1 .5 mV square wave

Are

waveforms

correct
?

SAC Attenuator og

Check data
U1022 pin numbers
Front panel control settings 1 12 13
1 V/DIV; (MULTIPLIER) 1 0 1 0
50 mV/DIV; (MULTIPLIER) 1 0 1 1
.5 mV/DIV; (MULTIPLIER) 1 1 0 1

correct
?

SAC Attenuator defective I

Fig. 9-18.

Check data

Front panel control settings

U1020 pin numbers

1 V/DIV; (MULTIPLIER) 1
50 mV/DIV; (MULTIPLIER) 1
.5 mV/DIV; (MULTIPLIER) 1

correct
?

Y

Replace defective data register
uU1020

Is
+5 V present
at K1323
pin number
6

| +5 V supply defective I

Replace U1022



PULSE HEAD DRIVE CHECK A7

Connect Pulse Head to

CG551AP OUTPUT. Connect B ] : . +1v e
Pulse Head to oscilloscope. " ggotégllPLlTUDE MODEto FAST [l gﬂﬁ;)UGTEOPh?LARHTY!, squarg wave Set EDGE POLARITY&
Turn on CG551AP i ?

Yes ECheck LOW SAC and Head Pro- g

-5V
square wave
? grammer

Pulse!

|

= 2 X m‘
Connect oscilloscope probe to
pin 11A of P1511 (Output board)

+3V

square wave | Check U1020, pin 6 for +5 V dC e
? ¢ |

I Check Chop Isolator circuit H

Fig. 9-19.




Set AMPLITUDE MODE to FAST
EDGE

PULSE HEAD DRIVE CHECK A7

Set EDGE POLARITY
OUTPUT ON

4

+1Vv
square wave
?

Set EDGE POLARITYY

-5V

-1V

square wave
?

Pulse Head drive oj

Yes

square wave
2

[PIRE

grammer

Check LOW SAC and Head Pro- I

Connect oscilloscope probe to
pin11A of P1511 (Output board)

A

I Pulse Head drive defective1

+3V
square wave
?

Check U1020, pin 6 for +5 V dc

Yes

l Check Chop Isolator circuit I

Fig. 9-19.

No

I Pulse Head drive defective I

Defective data from Out
Relay Control

put I

CG 551AP

2815-41
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CURRENT LOOP CHECK
TROUBLESHOOTING TREE 15

CG 551AP

Connect OUTPUT through out-
put cable assembly and 50
termination to oscilloscope.

Set CG551AP to CURRENT;
10 mA/DIV; (MULTIPLIER) 1;
FREQUENCY 100 kHz;

OUTPUT ON

Check for a 0.5 V square wave §

on crt display

Is

square wave

displayed
?

Yes

Set CURRENT LOOP ON.
& Connect current probe to
il CG 551AP CURRENT LOOP
| and oscilloscope

A

Check for a 10 mA square wave
display from current probe

Is

square wave

present
?

A

_f Check cablingat front panel and
[ Output board A7

Check

Is
display now
a 10 mA

square wave

Checl

Y

l CURRENT LOOP ok E

Fig. 9-20.




OUTPUT SWITCHING (CURRENT LOOP) CHECK @ A7

Check relay K1225 and +5 V I

for a 0.5 V square wave
display
3

Is

square wave

displayed
?

Check Current Amplifier 1

Yes

Is

ground

present
?

2

Set CURRENT LOOP ON. %125;( for ground at pin 2 of I
Connect current probe to

CG 551AP CURRENT LOOP

and oscilloscope

Y

Check for a 10 mA square wave
display from current probe

Is

square wave

present
?

Is

display

correct
?

Is
display now
a 10 mA
square wave
?

8 of K1225

Check cabling at front panel and
Output board A7

Check for 7 Vsquare wave at pin I

Yes

Y

lCURRENT LOOP ok I

Fig. 9-20.

Check Output Relay Control I

Check for shorts in current loop
cabling

2815-42



Set front panel controls to EDGE;
1 V/DIV; (MULTIPLIER) 1;
FREQUENCY 1 kHz; POLARITY_4;

OUTPUT off

LOW EDGE ATTENUATOR CHECK

floating ground

Connect — oscilloscope lead to

Set front panel controls to EDGE;
1V/DIV; (MULTIPLIER) 1; POLARITY_4 .
OUTPUT off ’

0Vto—1.75V

square wave

present at
?

Alternate front panel control setting
) between 1 V/DIV and .5 V/DIV

~ No

A7

Do
the relays
switch

?

Is

waveform

present
?

Check for +1.75 V square wave on run
between K1737 and K1638 @

> { Check Output Switching circuitry I

Change front panel controls to
1V/DIV; (MULTIPLIER)
1; POLARITY 4§

Yes Check {
circuit t

K1638

Change front panel controls to I
1 V/DIV; (MULTIPLIER) 1; &
POLARITY ¥ l

o I Check for +1.75 V square wave at

K1534 or K1532 did not switch
correctly

No

K1634 or K1632 did not switch
correctly

Is
—1.75 V square wave

Is
—1.75 V square wave
present at é

?

Y

present at
?

CHECK WAVEFORMS

Front Panel Measurement
Control Settings location Waveforms
EDGE; .5 V/DIV; (MULTIPLIER) 1; ©) —1 V square wave
POLARITY 4 ; OUTPUT off
.2 V/DIV; (MULTIPLIER) 1 ©) —400 mV square wave
50 mV/DIV; (MULTIPLIER) 1 ®) —100 mV square wave

Incorrect or
no waveforms

K1534 or K1532 did not
switch correctly or
AT1630 is defective

K1634 or K6132 did not
switch correctly or
AT1632 is defective

K1638 or K1636 did not
switch correctly or
AT1634 is defective

i I cathode of CR1724 N

way
K1638 or K1636 did not switch P
correctly !
|
] |
Contacts on K-
SN R s e
|
|
Are |
waveforms See incol
- correct determin
?
Low Edge Attenuators OK
Fig. 9-21.




LOW EDGE ATTENUATOR CHECK A7

~No

Do
cope lead to

switch
?

Alternate front panel control setting
between 1 V/DIV and .5 V/DIV

Is

waveform

present
?

Check for +1.75 V square wave on run
between K1737 and K1638

the relays

> || Check Output Switching circuitry I

Yes Change front panel controls to
1V/DIV; (MULTIPLIER)

1; POLARITY 4§

Change front panel controls to I
1 V/DIV; (MULTIPLIER) 1; <%

Check for —1.75 V square wave on
circuit board run between K1737 and
K1638

Is

waveform No

Yes

o I Check for —1.75 V square wave at

POLARITY ¥ J h

Check for +1.75 V square wave at

present
?

K1534 or K1532 did not switch K1634 or K1632 did not switch
correctly correctly

Is
—1.75 V square wave

Y

Is
—1.75V squareéave

Y

cathode of CR1724

K1638 or K1636 did not switch

presen; at present at correctly
! ?
-
CHECK WAVEFORMS Are
waveforms
Measurement Incorrect or o correct
location Waveforms no waveforms ?
@ —1 V square wave K1534 or K1532 did not
switch correctly or
AT1630 is defective
@ —400 mV square wave K1634 or K6132 did not
switch correctly or
AT1632 is defective Low Edge Attenuators OK
®) —100 mV square wave K1638 or K1636 did not
switch correctly or
AT1634 is defective
Fig. 9-21.

anode of CR1624

I Contacts on K1739 did not open

Is

waveform

present
?

Is

waveform

present
?

Contacts on K1739 did not close

Contacts on K1737 did not open

See incorrect waveforms column to
determine fault

rContacts on K1737 did not close I

CG 551AP
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OUTPUT SWITCHING CHECK
TROUBLESHOOTING TREE 17

CG 551AP

Set front panel controls to
EDGE; 1 V/DIV; (MULT!-
PLIER) 1; FREQUENCY 1 kHz;
4 OUTPUT ON

Alternate front panel controls
between 1 V/DIV and .5 V/DIV.
Listen for switching relays

Are

relays

switching
?

Front panel control settings

VOLTAGE; 1 V/DIV; (MULTI-
o PLIER) 1; FREQUENCY 1 kHz;

Connect oscillroscope lead to
‘TP1302

i OUTPUT ON; 50 Q LOAD OFF
EDGE; 2 V/DIV; (MULTI-

Y

PLIER) 1;4& ; FREQUENCY 1
kHz; OUTPUT ON

EDGE; 20 V/DIV; (MULTI-

Alternate front panel controls
between 1 V/DIV and .5 V/DIV
and look for +8 V,

6ms wide pulses on collector of
Q1133

PLIER) 15)5; FREQUENCY
1 kHz; OUTPUT ON

EDGE; 1 V/DIV; (MULTI-
PLIER) 1;:4 ; FREQUENCY
1 kHz; OUTPUT ON

$mC1001 -
=L1002

o a
=RI201~- (51200
5 ¢ “i~R1203
o @ g cri205@ [
PRINOTREA & A cri207d [ &
GRIO0THLT08 o108 i BG
Rr1008=Q1 1, QM) “+R1208 X
\immz < mios +_R1208

8]

--c1030
£} CR1032--
-R1030 <
™R1032

CG551AP

B 11100 —&: TP1200;

A TR0 o R1112 i
S-A10154  —VATN2 222
SRC1017 - S-RINT S& =

R ATI P U210 B8 g
Q1010)Q10 ) ;J‘ 4.
> C—‘i Ftvrwis |
S RI01B G - A116 ~ -'-ﬁnms;\ =

CR10106) GCR1114' -~ 'CR1113% &

&chtos- CR1116 _ -‘=R1219+~ ©O

] 3G B 9
R ALUINNEA
ey q1917 | (@127

P=R1204 =
*’%J NN
i i -

-C1304 Q1406 =R1406~ () \

C1518

RI518
R1618 F >

\
s~

L

g 32
HISE

Floating ground

Waveform at OUTPUT connector

Check Waveforms

If waveform is not present

at main output but is present
on circuit board run hetween
K1434 and K1535,

+1 V square wave

—2 V square wave

—20 V square wave

—2 V square wave
(no 50 Q load)

K1432 did not close

K1432 did not close

K1432 did not close

K1432 did not close

relay
latches
and

drivers

Do
i Power
| Supply test

Is

waveform
correct
?

g Is \

+11,5V

present on

+ end of

C1131
2

Are

markers

present
?

Check for <1 kQ between
TP1302 and collector of Q1133

Check for markers on the run § —-
between K1431 and K1432 @ |

Relay driver is defective

A latching relay is shorted
between common pin and
ground @

ig. 9-22.

| K1434 did not close

Are

markers

present
?

K1535 or K1537 did not close




’ |

~C1803~

~{R1803 F

=R1819~

OUTPUT SWITCHING (VOLTAGE) CHECK

Are
relays
switching
?

Yes

A7

Front panel control settings

Check Waveforms

Waveform at OUTPUT connector

If waveform is not present
at main output but is present
on circuit board run hetween
K1434 and K1535, @

then:

If waveform is present

on circuit board run be-
tween K1434 and K1535, (G)
then:

VOLTAGE; 1 V/DIV; (MULTI-

Connect oscillroscope lead to
TP1302

EDGE; 2 V/DIV; (MULTI-

\

PLIER) 1;4 ; FREQUENCY 1
kHz; OUTPUT ON

EDGE; 20 V/DIV; (MULTI-

Alternate front panel controls
between 1 V/DIV and .5 V/DIV
and look for +8 V,

Q1133

6ms wide pulses on collector of

PLIER) 1|;J_F; FREQUENCY
1 kHz; OUTPUT ON

EDGE; 1 V/DIV; (MULTI-
PLIER) 1;:4 ; FREQUENCY
1 kHz; OUTPUT ON

a PLIER) 1; FREQUENCY 1 kHz;
I OUTPUT ON; 50 Q LOAD OFF

+1 V square wave

—2 V square wave

—20 V square wave

—2 V square wave
(no 50 Q load)

K1432 did not close

K1432 did not close

K1432 did not close

K1432 did not close

K1433 did not close

K1434 did not close

K1535 did not close

K1537 did not close

Check
relay
latches
and

| drivers

ey
Do

Power
Supply test

Is

waveform
correct
?

l K1431 did not close I

Is

+11,5V

present on

+ end of

C1131
?

Yes

Check for <1 kQ between
TP1302 and collector of Q1133

Relay driver is defective |

No

Are
markers
present

?

Check for markers on the run
between K1431 and K1432 o

A latching relay is shorted
between common pin and

ground @

Fig. 9-22.

| K1434 did not close

Are

markers

present
?

K1535 or K1537 did not close I

Are the

waveforms

correct in

amplitude
2

Attach the Pulse Head to the
OUTPUT CONNECTOR. Set the
front panel controls to FAST

EDGE; 4; FREQUENCY 1 kHz;
OUTPUT ON

square wave
present at main
OUTPUT
conn?ector

Yes

Set front panel controls to
MARKERS; 1MS/DIV; OUTPUT
ON

Are
markers
present at

No

4

Check for markers on the circuit

~=——————eeal board run near the end of K1434

and K1535®

OUTPUT
connector
?

I Check for <1 kQ) between

TP1302 and floating ground

I Output switching ok

The outputis connected to more
than one input because a relay

| did not open

K1433 did not close or (tested
earlier) K1432 did not close

K1432 did not close

2815-44




Set front panel controls to
EDGE; 20 V/DIV; (MULTI-
PLIER) 1; FREQUENCY
100 kHz; OUTPUT ON

Connect the OUTPUT through
the output cable assembly to
oscilloscope .

HIGH EDGE GENERATOR CHECK @ A8

Is

Is

the waveform

20V
?

Change the (MULTIPLIER) to 5

the output | —
> wavefo?m I High Edge Gener:
100V , —

Connect oscilloscope probe to
collector of Q1501. Connect
probe negative lead to the plus
side of C1425

20V
waveform
?

Yes

| Check output switching

Yes

at output
connector
?

Ground
at output

Yes /

Is

there

1V across

CR1400
?

Yes r

7

Do LOW SAC check I

C1425

Connect oscilloscope probe to
P1611—9A. Connect probe
negative lead to the plus side of

Y

|

connector
?

Other

ac at Yes

| Do Chop,

I Do LOW SAC check I ‘

output
connector
?

High Edge Generator defective I

Fig. 9-23.

0.2 V across

Is there Yes

CR1400 High Edge Generator defective I
?




JTPUT through
e assembly to

HIGH EDGE GENERATOR CHECK @ A8

Is
the waveform

20V
?

Change the (MULTIPLIER) to 5 I——»

Connect oscilloscope probe to
collector of Q1501. Connect
probe negative lead to the plus
side of C1425

20V
waveform
?

Yes

Check output switching

Is
there
20 V dc
at output
conn:.-ctor

Ground
at output

Yes /

Is
the output
waveform
102 \'

Is
there

1V across Yes

PEIOERET),

High Edge Generator ok I

CR1400
?

I Do LOW SAC check I

Connect oscilloscope probe to
P1611—9A. Connect probe
negative lead to the plus side of
C1425

:i High Edge Generator defective I

1

connector
)

Other

ac at Yes

I Do LOW SAC check |

output
connector
?

I High Edge Generator defective I

Fig. 9-23.

Is there

0.2 V across

CR1400
?

CG 551AP

High Edge Generator defective]

I Do Chop Isolator check

High Edge Generator defective I

2815-45
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EDGE OVERLOAD SENSE CHK
TROUBLESHOOTING TREE 19

CG 551AP

EDGE OVERLOAD SENSE CHECK A8

Set front panel controls to EDGE;
10 V/DIV; (MULTIPLIER) 1; OUTPUT

Is
display
showing
UNCAL
?

Set the (MULTIPLIER) to 2 I—>

waveform
present at
OUTPUT
conn’?ctor

Do Mid Edge check J

Connect oscilloscope probe to the
base of Q1420. Connect probe
negative lead to TP1200

Connect probe to collector of Q1420 |

Connect oscilloscope probe to U1130-
14. Connect the probe negative lead to
TP1200

Edge Overload Sense defective I

Check High Edge and Output board
data register string (U1130 and
associated components)

Is

UNCAL

shown in

display
2

No

waveform
present at
OUTPUT
connoector

Yes

Do High Edge check I

No

Is

Connect the output cable assembly and

UNCAL

showing in

display
?

a 50 Q termination to the OUTPUT
connector

SN
Connect oscilloscope probe to U

14. Connect negative probe lead
TP1200
A ; =

Edge Overload Sense defective

Do Mid Edge check

Edge Overload Sense defective

\

|
rl 1
Edge Overload Sense defective‘j

Fig. 9-24.



EDGE OVERLOAD SENSE CHECK

A8

o 1
°_>I Set the (MULTIPLIER) to 2 I——>

1© 1 Do Mid Edge check I

Is
UNCAL
shown in
display
2

waveform
present at
OUTPUT
connvector

Yes

I Do High Edge check I

Connect the output cable assembly and

a 50 Q termination to the OUTPUT
connector

Edge Overload Sense defective

Is
UNCAL
showing in -
display

?

Connect oscilloscope probe to U1130-
14. Connect negative probe lead to
TP1200

es Yes
——3 Connect probe to collector of Q1420 | Edge Overload Sense defective
No
- Do Mid Edge check
J
s
—=38 Edge Overload Sense defective I
Fig. 9-24.

4

I Edge Overload Sense defective

Set the (MULTIPLIER) to 1

I Edge Overload Sense defectiveJ

Check High Edge and Output board data

register string (U1130 and associated

components)

CRREIEETITY

Edge Overload Sense olj

|
|
2815-46



Turn on CG 551AP

rlf self test is not completed,repeatedly

—

press CONTINUE button until all
errors are displayed

Are all

errors in Table 1

displayed
?

Turn off CG 551AP

Y

ITurn on CG 551AP

\

POWER ON TEST CHECK A8

Are all

errors in Table 2

displayed
?

Check CURRENT LOOP I

Press CONTINUE button until display
reads Error 52

Y

I Check TP1302 for +1 V dc I

Check TP1100 for +5 V dc

=

Check U1130, Q1224, K1530 and
associated circuitry

Any
Table 2 or
3 errors

?

Check generator circuitry associated
with error message

Do Chop Isolator check1

Yes Check TP1210 or U1220 pin 2 for +2.5 I
V dc

No

Check U1130, Q1100, @1101, Q1200,
Q1201, U1110 and associated circuitry

I Check U1210 and related circuitry

Fig. 9-25.

Chec



g Are all

errors in Table 1

displayed
?

Turn off CG 551AP

Y

ITurn on CG 551AP I

Y

POWER ON TEST CHECK A8

Are all

errors in Table 2

displayed
?

3
CONTINUE button until display
‘Error 52

Y

_—
Check TP1302 for +1 V dc I

z

Check CURRENT LOOP

Check TP1100 for +5 V dc

Any
Table 2 or
3 errors

?

Check generator circuitry associated

Do Chop Isolator check
with error message

Yes Check TP1210 or U1220 pin 2 for +2.5

heck U1130, Q1224, K1530 and
sociated circuitry
:

Y

V dc

No

Check U1130, Q1100, Q1101, Q1200,
Q1201, U1110 and associated circuitry

| Check U1210 and related circuitry

Fig. 9-25.

ERROR CODES

| Check U1620 pin 10 for +5 V dc

Table 1 Table 2 Table 3
51 51 53
52 56 55
54 81 57
56 83 82
81 84
83 86
85 88
87
*
R an

Check V52 Error Gating circuitry

I Check U1220 and r

elated circuitry

oo ]

CG 551AP
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HEAD PROGRAMMER CHECK
TROUBLESHOOTING TREE 21

CG 551AP

HEAD PROGRAMMER CHECK

3 = IS , SR » |S EI’I’OI’ TR i) [ e
Disconnect R Samon o &€ 5 displayed? fConnectdvm i, Check +12 Vdc [ 12 ¥de Head F
srl : : 7 Ry g as per Fig on CPU board - defecti

Connect Comparator Head to front Fix
ianel OUTPUT connector. +12 Vdc
:.,?7”;';-‘ IS ) o &
No g %S ggrsnhbat;gf'; # Remove Comparator. Terminate Puise Set front panel controls to FAST
Hond HInper e o i| Head into 50 Q and connect to EDGE; FREQUENCY 100 kHz; EDGE j-
s P oscilloscope vertical input. POLARITY_}'; OUTPUT ON

- A
Turn off CG 551AP and extend High
Edge board (A8) from CG 551AP using
board extender. |

|

v 4

S S A S R [ _l!
Turn on ,
CG 551AP Turn on C

| T——— controls t¢
100 kHz; |

OUTPUT

(+) )

Connect dvm:
(+) to R1230 . :
(—) to TP1200

Perform Low ,,
SAC check

Front panel CUTPUT connector.

s

Check
Head
Sense circuitry

&> a0

Connect dvm:
(1) to P1611-108 foeccmmmemeny-
(—) to TP1200

Is Error 5

Is Error 5 y
R, message displayed?

_message displayed? 4

Head Programmer N
gzgﬁi‘aratcr i;iefeclive E gheck .
Head omparator

Fig. 9-26.

@




HEAD PROGRAMMER CHECK < A8

No Connect dvm No Check +12 Vdc
as per Fig. 1. on CPU board

Head Programmer
defective

Head Programmer
OK

Fix
+12 Vdc

Connect Comparator Head to front
panel OUTPUT connector.

Is
No %E ggﬂ'baur:?or: Remove Comparator. Terminate Pulse Set front panel controls to FAST Isa0Vto+1V Change Isa0Vto—1V
Head illugﬂnated Head into 50 Q and connect to EDGE; FREQUENCY 100 kHz; EDGE rectar]gu'af waveform EDGE polarity rectangular waveform
s oscilloscope vertical input. POLARITY ‘ ; OUTPUT ON displayed on to7y on oscilloscope?
! oscilloscope?

T
Turn, off CG 551AP and extend High
Edge board (A8) from CG 551AP using
I

board extender. .

Y J

Turn on CG 551AP. Set front panel Turn on CG 551AP. Set front panel
controls to FAST EDGE; FREQUENCY controls to FAST EDGE; FREQUENCY
100 kHz; EDGE POLARITY_{"; 100 kHz; EDGE POLARITY i_ ;
OUTPUT ON OUTPUT ON -
(+) ()
Low SAC
. ; 5 circuitry defective
Front panel OUTPUT connector. Perform Low Measure dc voltage at J J
SAC check the collector of Q1330 Head Programmer
- = defective

G
Check
Head
Sense circuitry

@ wo

Isa0OVto+5V
square wave visible
on oscilloscope
. 2 ’

Yes

Is Error 5
message displayed?

Is Error 5

message displayed?

Perform Pulse Head
Drive check

ead Programmer

i Check
fect
— Comparator ?e\}/gf\',“ ,’:’SE’E{SE"&‘E‘?}ﬂ'ﬁ,.Yf"TAGE Make certain Pulse Head is terminated
Head Fig. 9-26. > (MULTIbLIER) 1: 50 QO LOAD ON; ‘ into 50 Q and connected to
OUTPUT ON oscilloscope vertical input

@ 2815-48



Are

MARKERS

defective
?

Is

e

Perform
# Trigger
§ Check

Perform

Perform q
& Magnifier X10 §
| Check

Markers
Check

TRIGGER
defective
?

TIMING MODE CHECK

Is gy,
VARIABLE =

& s
SLEWED

g o
defective & e e;: ive

Yes

TiM
opel

Perform Perform:
100 MHz Phase Lock Power Switches Check
Loop Check Oftset Phase Lock Loop Check
Slewed Edge Generator Check
Fig. 9-27.




Are Is
MARKERS TRIGGER
defective defective
? ?

Perform
Trigger
Check

Perform
Markers
| Check

Perform
Magnifier X10
Check

TIMING MODE CHECK

Is
VARIABLE
UNITS/DIV
control
dele;:tive

Perform
100 MHz Phase Lock
Loop Check

Fig. 9-27.

TIMING MODE
operating properly

Power Switches Check
Offset Phase Lock Loop Check
Slewed Edge Generator Check

CG 551AP

2815-49
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MARKERS CHECK
TROUBLESHOOTING TREE 23

CG 551AP

Check voltages with
respect to TP1400 (—):
TP1501: +12 V

TP1401: —12V
TP1410: +5.15 V
A4
s D

MARKERS CHECK <3> ’

Perform
Slow Markers
Check

Using
front panel

controls, determine
if slow markers (= 1 us)
or fast marker
(< .5 us) are
defective.

Make certain
MAG X10
is off.

No

both

5V
Regulator
defective

s G

+12V
Regulators

defective
A4

Check level
at U1421, pin 6

A4

Marker Data
registers are
defective

A4

Fig. 9-28.

REV A JUL 1980

A4

Perform
Fast Markers
Check

Check for
marker amplitude at
P1111-7B

collector of Q1021

A4




MARKERS CHECK (3> &> A4 48 As i

Perform
Slow Markers
Check

Using
front panel
controls, determine
if slow markers (= 1 us)
or fast marker
(< .5 us) are
defective.

Make certain
MAG X10
is off.

Perform
Fast Markers
Check

both

5V
Regulator
defective

Check for 0.4 V p-p
100 MHz signal

at P1111-9A Signal Perform
AS and complementary pre%ent Fast Markers Check
Check level signal at 2 and

at U1421, pin 6
A4

P1111-11A
A4

Slow Markers Check £

T Check for ) Perform
Yes marker amplitude at Loop Check
P1111-7B >
collector of Q1021
A4

|
;
100 MHz Phaselock (
1
|
J
|

Perform
Output

Switching
Check

Marker Data
registers are
defective

YIRS

Fig. 9-28.

REV A JUL 1980

2815-50



FAST MARKERS (< 500 ns) CHECK 16

Assumes slow markers (= 1 us)
are present at output

Are
fast markers
>1Vp-pin
amplitude present at
pin 7B of P1111
(collector of

Q1021)?
A4

Defective Output
Switching or
Interface Board

Are
+ECL High

pulses at repetition

5 nsec pulses at X Make
repetition ratz determined rale determined by "°."' certain that
by front panel controls present panel controls present at pin 14 of CG 551AP
at pin 9 of U1010 (complement is not in
U1110A? at pin 15)? MAG X10

A4

A4®

Defective Fast
Marker Shaper

A4

Is a +ECL
100 MHz square
wave present

at pin 12 of
U1110A?

A4

Is a 100 MHz
+ECL square
wave present at
pins 9A and 11A
of P1111?

A4

Perform 100 MHz
Phaselock Loop
Check

Are
TTL levels
as listed in

Table 1?
:

Table 1

Are

10, 20, or 50 ns
markers

U1110A?
A4

LO
LO
HI

LO
Hi
LO

Set Front Panel
Controls for
100, 200, or
500 ns markers

Defective Line
Receiver

A4

Yes

Y Defective Fast
es »>-i| Marker Shaper

A4

5 ns pulses present at pin 13 of
0A?

7\

Fig. 9-29.

REV A JUL 1980

Make certain 5 ns +ECL
front panel controls low pulses present U1420 | U1420 | U1421 No :
are set for either at pin 13 of P4 P5 P7 ‘



FAST MARKERS (< 500 ns) CHECK

Assumes slow markers (= 1 us)
are present at output

Are
+ECL High

pulses at repetition

Is
aTTL

Defective
Marker Data

5 nsec pulses at . Make
at repetition rate determined rate determined by tro_nt certain that
by front panel controls present panel controls present at pin 14 of CG 551AP
at pin 9 of U1010 (complement is not in
U1110A? at pin 15)? MAG X10

A4

. Q.

Defective Fast
Marker Shaper

A4

Are
TTL levels
as listed in

Table 1?
:

Table 1

Are

Make certain

No

High present at pin 6 of
u1320?

Register
aa

Defective
Marker Amplifier

A4

Defective Marker

2] 5 ns +ECL
Yes front panel controls low pulses present U1420 | U1420 | U1421
are set for either at pin 13 of P4 P5 P7
10, 20, or 50 ns U1110A? |

LO
LO
Hi

LO
Hi
LO

markers

A4

Set Front Panel
Controls for
100, 200, or
500 ns markers

Defective Line
Receiver

Are

Data Register

A4

Yes

+ECL Low X
i Defective Fast
5 ns pulses present at pin 13 of e
U1110A? Marker Shaper fl<¢

A4

A4

Are
TTL High
pulses at selected
repetition rate present

Defective Count
Down Circuit

Fig. 9-29.

REV A JUL 1980

at pin 11 of U1431?

A4

A4

CG 551AP
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SLOW MARKERS CHECK
TROUBLESHOOTING TREE 25

CG 551AP

SLOW MARKERS (= 1 us) CHECK

This chart assumes fast markers
(< 500 ns) are present at OUTPUT connector

TTL High pulse
at repetition rate

determined by front
panel controls present .
at pin 9 of U1422B?

Is a 10 MHz X
g TTL level waveform
(= square wave) present at

the anode of CR1200? P

IsaTTL =
High present at U142
pin 62 y

. ves

Defectjve Marker Data Register

Defective Line

Defective Slow Marker

- Shape|
a 4D

Is a e

TL High present
at pin 13 of
U14228?

Isa
; 100 MHz +ECL
€. level square wave present

Recelver o at U1102, pjn 137 " YR
A4 ) Ad »A;‘;‘v R,
{ Yes . -
Mnemonics
” o N Are TTL
 lsa levels as listed
in Table 1? ——
Defective Divide By § 7 ereCl Low st 1
10 . 4 P P [
: of U1102? TABLE 1 : o 2
R, ' —T— ;
Mnemonics| X5 X2 X1 MK A2 A1 A0 CK D2 D1 MM SM C-HI | C-LO § Defective Marker Data § 5
U1320 | U1320 | U1320 | U1421| Ui421 | U1421 | U1421 |U1421 | U1520 | U1520} U1520| U1520 | U1520 | U1520 | Register i
Pé P7 P14 P6 Pi4 P13 P12 P11 P4 P5 P6 P7 P14 P13 | Al 10
1us | 0 0 § 1 0 0 0 0 1 0 0 1 1 1 . 20
2 0 1 0 1 0 0 0 0 i 0 0 i 1 1 50
Is a ,‘
Defective Marker TTL Low present 5 1 ] 0 1 0 0 0 0 1 0 0 1 1 1 100 |
Data Register on U1420 pin 4 |
Ad and pin 57 10 0 0 1 1 0 0 0 i 0 1 0 1 1 1 200
: ' 20 0 1 0 1 0 0 0 1 0 1 0 1 1 1 500 |
50 1 ] 0 1 0 0 0 1 ] 1 ] 1 1 1 1ms j
100 0 0 1 1 0 0 1 1 0 1 0 i 1 1 2
200 0 1 0 1 0 0 1 1 0 1 0 1 1 1 5
S~ lsat R .
Defective Fast | # ECL High present 500 1 0 0 1 0 0 1 1 0 1 0 1 1 1 No Defective . 10
Marker Divider | at pins 2 and 3 o 0 p : 0 1 5 p 0 7 5 p p » »{| Marker Data Register
Ad @ f V1501 U017 g ms ‘ s ¢ 20
-’ i 2 i} 1 0 1 0 1 0 1 0 1 0 1 1 1 5 50
5 1 ] 0 i 0 1 0 1 0 1 0 1 1 1 100 ‘
10 0 o 1 1 0 1 1 1 (] 1 0 1 1 1 200 |
20 0 1 0 1 0 1 1 1 0 1 0 1 1 1 500 !
Defective Sync Gates 50 1 0 o i 0 1 1 1 o 1 0 1 1 1 Yes  pefective Count Down Circuit [ 1s
Ad 100 0 0 1 1 1 0 0 1 0 1 0 1 1 1 A4 2
200 0 1 0 1 1 0 0 1 0 i 0 1 1 1 N 5
500 1 0 (] 1 1 0 0 1 0 1 0 1 1 1
1s 0 0 1 1 1 0 1 1 0 1 0 i 1 1
2 0 1 0 1 1 0 1 1 0 1 0 1 i 1
5 1 0 0 1 1 0 1 1 0 1 0 1 i 1
Fig. 9-30.
REV A JUL 1980




TTL High pulse
at repetition rate

determined by front
panel controls present
at pin 9 of U1422B?

Is a
TTL High present
at pin 13 of

u14228?
A4

SLOW MARKERS (= 1 us) CHECK Q}

This chart assumes fast markers

(< 500 ns) are present at OUTPUT connector

Yes

@ Ad
A5 g

Defective Slow Marker

Shape
AN

\

Is a
triangular pulse at a
repetition rate determined
by the front panel
controls present at the
base of Q1021?

A4

Are TTL
levels as listed in
Table 2?

A4

Is a
TTL Low present
at Pin 7 of
ui421?

Table 2
Mnemonics C3* c2* C1* 13 12 11
e g | Vg | vl | v | v | e
= levels as listed
in Table 1? 1 us 0 0 0 1 0 1
TABLE 1 . 2 0 0 0 1 0 0
X2 X1 MK | A2 Al A0 | CK D2 D1 | MM | sm | C-HI| CLO Defective Marker Data No 5 0 0 0 0 1 1
1320 | U1320 | U1421] u1421| U421 | U1421 | U1421 | U1520 | U1520| U1520 | U1520 | U1520 | U1520 Register —
P7 | P14 | P6 | P14 | P13 | P12 | P11 | P4 P5 P6 P7 | P14 | P13 Ad 10 0 0 1 1 0 1
0 § 1 0 0 0 0 1 0 0 1 1 1 20 0 0 1 1 0 0
E 0 1 0 0 0 0 1 0 0 1 1 1 50 0 0 1 0 1 1
0 0 1 0 0 0 0 1 0 0 1 1 1 100 0 0 1 0 1 0
0 1 1 0 0 0 1 0 1 0 1 1 1 200 0 0 1 0 0 1
1 0 1 0 0 0 1 0 1 0 1 1 1 500 0 0 1 0 0 0
0 0 1 0 0 0 1 0 1 0 1 1 1 1ms 0 1 0 1 0 1
) 1 1 0 0 1 1 0 1 0 1 1 1 2 0 1 0 1 0 0
1 0 1 0 0 1 1 0 1 0 1 1 1 _ 5 0 1 0 0 1 1
0 0 1 0 0 1 1 0 1 0 1 1 1 No Defective 10 0 1 0 0 1 0
0 1 1 0 1 0 1 0 1 0 1 1 " MarkerAZata Register 20 0 1 0 0 0 1
1 0 1 0 1 0 1 0 1 0 1 1 1 ] 50 0 1 0 0 0 0
0 0 1 0 1 0 1 0 1 0 1 1 1 100 1 0 0 1 0 1
0 1 1 0 1 1 1 0 1 0 1 1 1 200 1 0 0 1 0 0
1 0 1 0 1 1 1 0 1 0 1 1 1 ) 500 1 0 0 0 1 1
0 0 1 0 1 1 1 0 1 0 1 1 1 Yes I Defective Count Down Circuit 1s 1 0 o 0 1 0
0 1 1 1 0 0 1 0 1 0 1 1 1 - I A4 2 1 0 0 0 0 1
1 0 1 1 0 0 1 0 1 0 1 1 1 5 1 0 0 0 0 0
0 0 1 1 0 0 1 0 1 0 1 1 1
0 1 1 1 0 1 1 0 1 0 1 1 1 \
1 0 1 1 0 1 1 0 1 0 1 1 1 Yes
0 0 1 1 0 1 1 0 1 0 1 1 1 \
Defective Slow Marker
Fig. 9-30.

REV A JUL 1980

Shape!
G

Defective Marker
Data Register

*For these lines only
High (1) =07V
Low (0) = 0.0V

Defective Marker
Amplifier

A4

2815-52




MAGNIFIER X10 CHECK @ @ ’ A4

Is a
TTL High Pulse
at the repetition rate

Is a
TTL Low present Defective Marker

determined by the front at pin 5 of i
panel controis present U1320? 2:‘39'5“'"
at pin 15 ‘
of U123]? A4

A4

Defective Marker
Amplifier

A4

Are
TTL levels

as listed

in Table 1?

e

Check
Front Panel
Table 1 Yes . TRIGGER OUTPUT
Location Mnemonics State for slow markers

U1320 pi3 T0 High (=1 us)
U1320 pi12 TA High
U1320 pi1 B Low
Ui421 p4 SL Low

Yes

Trigger Divider

is defective
A4 @

Marker Data
Register is
defective

Fig. 9-31.

Trigger Amplifier
is defective

A4




TRIGGER CHECK
TROUBLESHOOTING TREE 27

CG 551AP

e

Connect the — lead of
the dvm to TP1400
and the + lead to the
test points as listed:
TP1501, +12 V;
TP1401, —12 V;
TP1410, +5.15 V

Defective Fast
Marker Divider

A4

No

Is a
+ECL High
present at U1101 pin 5 and
pin 112

A4

Yes

Defective Sync
Gates

LR

TRIGGER CHECK @ ’ @ A4

Defective 5V
Regulator

+5.15 V incorrect

Perform Fast
Trigger Check

TTL level

Are
waveform present
voltages at pins 1 and 7 Yes
correct? of U1411? '
A4 Using f
sing front Both FT and ST

panel control

. ; settings determine Which =
+12 V incorrect No if slow triggers triggers are Make certain -
(=1 us) or fast defective? MAG X10 is off

triggers (< 500 ns)
are defective

Perform 1 MHz
Reference Check

Defective =12 V

Regulator
m &

approximately
alVp-p1MHz
square wave centered
at approximately
+2.5 V present
at pin 5 of
uUi411?

A4

No

Perform Slow
Trigger Check

Defective 1 MHz
Amp

wa

¥ Is a <
+ECL level

Amplifier

Defective Divide Defective Line

Fig. 9-32. By 10 Receiver
VRD: Ad

100 MHz square s Ry
wave present at ~ 45V
Perform 100 MHz No pin 11A of Yes present at tl
Phaselock Loop P1111 (complement collector of Q1
Check at pin Ad |
9A)? j‘
A4 ”
Defective Marker | No ‘
Data Register : |
Yes
) |
No s .
a TTL Hig
s T lsa W present at pi]
Is Is a +ECL level of U1421"
R 100 MHz square
aTTL Low % Set front panel +TECL Low A4 (s,
_Yes present at U1420 pin 4 and —H controls ,g, 1 us No presfent1a11t p‘|7n 6 Yes wav:i'?rfas%r;t at
pin 52 ; markers of U1102? U1102?
N, A4 . P Ad Yes
Yes - . =
No Detective Mai



+5.15 V incorrect

12 V incorrect

12V

ctive Marker

Register

&

No

Is
TTL Low

U1420 pin 4 and

pin 52

RS

TRIGGER CHECK @ ‘ @ Ad ‘ A5

Is
a 1 MHz
TTL level
waveform present
at pins 1 and 7
of U14131?

A4

Yes

Using front
panel control
settings determine
if slow triggers
(=1 us) or fast
triggers (< 500 ns)
are defective

No

approximately
alVp-p1MHz
square wave centered
at approximately
+2.5 V present
at pin 5 of
U1411?

A4

Perform 1 MHz
Reference Check

Defective 1 MHz
Amp

na

Perform 100 MHz No
Phaselock Loop §
Check

Set front panel
controls for 1 us
markers

. Defective Divide
Fig. 9-32. By 10

o

Perform Slow
Trigger Check

»” lsa N

+ECL level
100 MHz square
wave present at

pin 11A of

P1111 (complement
at pin
9A)?

A4

| Yes

p Isa N
+ECL level
100 MHz square
wave present at
pin 13 of
u1102?

A4

Yes

No

Defective Line
Receiver

Is %
~+5V "N
present at the

collector of Q10127
A4

No

Yes

r e !
#” a TTL High
present at pin 6
of U1421?

A4

Yes

_ No

Defective Marker
Amplifier

Are
TTL levels
as listed in
Table 1?

Table 1

SL
U1421
P4

TTL Levels A4

TO TA TB

'T’e."°’"‘ CF;’S‘ « U1320 U1320 U1320
rigger Chec P13 P12 P11
TRIG ON NORM High Low Low

TRIG ON RATE + 10 High Low  High

Both FT and ST TRIG ON RATE =+ 100 High High High

Which y . .
triggers are Make certain TRIG OFF Low High High
defective? MAG X10 is off

Yes

Is
=~ 2.5 Vdc
present at the
collector of
Q1135

A4

Yes

No

a +ECL
10 MHz
square wave present

at pin 15 of
uU1102

A4

Yes

Defective Marker
Data Register

A4

Low Data Register
Low A4
Low

Low

Defective Trigger
Divider

A4

Defective Trigger

Amplifjer
M G

Defective Marker |

2815-54



Defective Marker
Data Register

Defective Marker FAST TR'GG ER (< 500 |

Data Register

RS This check assumes that the slow tri
A
Is No
a TTL Low
present at Defective Count
pins 11 and 12 Down Circuit Are
of U1520? TTL levels
A4 as listed in
YR, Table 4?
YR,
Table 4
U1320 U421
i P13 P12 P11 P4
oing pulses at
thegtrigggefrate set by a +ECL High Yes N H TO TA B SL Make certain the
the front panel controls present at pin 5 Make certain MAG X10 o - Yes TRIGGER NORM and
present at pin 9 f U1330QA? g is off TRIGGER ON NORM High Low Low Low ON buttons are
of U1111D? K " N pressed
A TRIGGER RATE + 10 High Low | High | Low
TRIGGER RATE + 100 High High High Low
TRIGGER OFF l.ow High High Low

Are

Are
TTL levels

TTL levels

as listed in as listed in

Table 1? Table 22
Are A4 YR |
+ECL level 2
5 ns wide low-going Is i
pulses at the repetition Table 1 y Table 2 iy
rate set by the front No es Ves present ¢

» | Repetition Rate U1520, Pin 6 (MM)

\]

Repetition Rate U1431C, Pin 11 fomeoomeo———

panel controls present
at pin 5 of
uUi110D?

A4

of U142

10, 20, 50 ns Low 10, 20, 50 ns High Ad «

100, 200, 500 ns High 100, 200, 500 ns High puise

at repetition
rate set by

Defective
No the front

panel controls

Defective Fast
Trigger Generator

Defective Marker

Data Register

No

Fig. 9-33.




Is

a TTL Low
present at
ins 11 and 12
of U15207?

Is .
a +ECL High
resent at pin 5
of U133QA?

Defective Count |
Down Circuit

is off

ey YE Make certain MAG X:ﬂ

Defective Marker
Data Register

Ad

16

Table 4

No

Are
TTL levels

as listed in
Table 4?

a

‘ Are

TTL levels

s listed in
Tabie ?

U1320 Uia21
P13 P12 P11 P4
TO TA TB SL Make certain the
- Ves TRIGGER NORM and f|
>l TRIGGER ON NORM High Low Low Low ON buttons are —
pressed

TRIGGER RATE + 10

High Low High Low

TRIGGER RATE + 100

High High High Low

TRIGGER OFF

low High High Low

Yes

Are

TTL levels

as listed in
Table 2'7

Table 2

Yes

»-t Repetition Rate U1431C, Pin 11

Tabie 1
Repetition Rate U1520, Pin 6 (MM)
10, 20, 50 ns Low
100, 200, 500 ns High

Defective Marker

Data
A4

Register

10, 20, 50 ns High

100, 200, 500 ns High pulse
at repetition
rate set by

the front

panel controls

o Of U1421 (A3)?

FAST TRIGGER (< 500 ns) CHECK

This check assumes that the slow triggers are operating properiy

Defective Trigger

Amplifjer

approximately
2.5 Vdc present
at the collector
of Q11357

present at pin 7

Defective Trigger

Divideg

Defective Fast
Trigger Generator

A4 3

= Are
TTL levels
as listed in

Fig. 9-33.

Table 3
U1320
s Repetition Rate P14 | P7 pe Jl_YeS
X1 X2 X5
10, 100 ns 1 0 0
20, 200 ns 0 1 0
50, 500 ns 0 0 1
No

Defective Marker

Data Register
A4 (16

Defective Count
Down Circuit

CG 551AP
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SLOW TRIGGER CHECK
TROUBLESHOOTING TREE 29

CG 551AP

Defective Marker

Data Register
R

1&

Are
TTL levels
as listed in

Table 1?
at
Table 1
U1320 U1421 U1520
X5 X2 X1 |MK A2 A1 A0 CK |D2 DI MM CH CL SC FC
P6 P7 Pi4| P6 P14 P13 P12 P11 { P4 P5 P6 Pi4 P13 P12 P11

1 us o 0 1 1 0 ©o 0 © 1 0 o0 1 1 1 0
2 s 0 1 0 1 ] 0 0 ] 1 ] 0 1 1 1 0
5 us 1 o o | 1 o 0 o0 0 1 o o 1 1 1 0
10 us o o i 1 o o o 1 o 1 o 1 1 1 0
20 ps 0 1 0| 1 o o o 1 0 1 0o 1 1 1 0
50 ps 1 o o | 1 o o o 1 0o 1 0o 1 1 1 0
100 us o o0 1 1 o o 1 1 0o 1 o 1 1 1 0
S~ o 20ps | o6 1 o}1 o o 1 t{o0o 1 o 1 1 1 o0
io Mz sauare wave wom |1 0 o1 o o 1 1]e 1 o 11 1 o
of CR1200? ims o o 1]1 o 1 o 1]0o 1 o 1 1 1 o
M 2 ms ] 1 0 1 ] 1 0 1 0 1 0 1 1 1 0
5ms 1 o o | 1 o 1 0 1 0 1 0 1 1 1 0
10 ms o o 1 1 0o 1 1 1 0o 1 0 1 1 1 0
20 ms 0o 1 o | 1 0o 1 1 1 0o 1 o 1 1 1 0
50 ms 1 o o | 1 0 1 1 1 o 1 0 1 i 1 0
| Defective Divide 100 ms o o 1 1 1 o 0 i 0 1 0o 1 1 1 0
iz p 200 ms 0o 1 0o [ 1 1 o o 1 0 1 0 1 1 1 0
500 ms 1 o o |1 1 o o 1 0o 1 o 1 1 1 0
i s o o 1 1 1 0o 1 1 0o 1 o 1 1 1 0
2 s 0o 1 o | 1 1 0 1 1 0o 1 0o 1 1 1 0
5 s 1 0 o | 1 1 0 1 1 0 1 0 1 11 0

Yes

SLOW TRIGGER (= 1 us) CHECK

Assumes Fast Triggers are working properly

Defective Marker

Data Register
YR,

Isa %
s TTL low

present at pin 7
of U1421

(A3)?

Defective Fast

| Trigger Generator
n 4P

= s

P a +ECL

#~ square wave ata TS,

" repetition rate determined
by the front panel

s Ry
& a+ECL
low present at

pin 13 of

U1330C¢? controls present at
& pin 5 of
~ é U13304?
' ROYe

Defective Count
Down ircuit

Fig. 9-34.

Make Certain

MAG X10 is off [

TRIGGER ON%

TRIGGER ON.
TRIGGER ON
TRIGGER OF!




SLOW TRIGGER (= 1 us) CHECK @ @ A4

Assumes Fast Triggers are working properly
|
|
|
|
|
|
|
|
1

Defective Marker

Data Register
M &9

Defective Marker
Data

A4

egister

U1520

A CH CL SC FC
5 P14 P13 P12 P11

Is a
TTL low
present at pin 7
of U1421

Defective Fast

1 1 1 o0 Trigger Generator No |
A4 @ Defective Trigger

1 1 1

(A3)? Are Amplifie
1 1 1 TTL levels (>
as listed in A4 15
1 1 1 Table 2?
1011 A4
1 1 1 Table 2
Is
1 1 1 s a +ECL U1320 uUi421
ow present at repetition r .
11 1 Yes pin 13 of by the front panel Make Certain Sl 2D P e TRIGGER NORM of Q1138 2t approximatel
? controls present at MAG X10 is off : - at approximately
] ; ) l.:fs% inps of TRIGGER ON NORM High Low Low Low button is pressed 25 Vde?
U133°§-’ TRIGGER ON RATE = 10 High Low  High | Low A4

1 1 1 A4

TRIGGER ON RATE -+ 100 High High High Low

TRIGGER OFF Low High High Low
1 1 1

Defective Count
Down Circuit

Defective Trigger

Divide|
A4 @

\
!
j

-
Y
-

o |lojojojojo|lojojlo|jlo|jlojo|jlo|j]ojoj]o]j]o]jo |Jo |o

Fig. 9-34.
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Defective £12 V
Regulator

A4

+12 V incorrect

Is

Is a1 MHz
TP150‘4°|%‘—agzeVa'trP1401 TTL level square wave tered at
- , 5 s are wave present center
gfog ré?;:r:m tol ead —12J:/5; 11'21 \;171 0, A 01411, Sin 1 ~2.5 Vc:;i:n 5p;;esent at gg;g:;'::cl '\grl-llgck
TP1400 - ‘ and pin 7?

A4 Ad

+5.15 V incorrect

Defective 5 V
Regulator ‘

A5

Are

TTL levels

as listed in |
Table 1? |
Ad |
|
Table 1 |
U1320 U1421 U1520 |
Repetition BOOST X1 | CH A3 A2 A1 A0 CK | D2 D1 MM SM CH TCL SC FC Is ‘
Rate P5 P14| P5 P7 P14 P13 P12 P11 | P4 P5 P6 P7 P14 P13 P12 P11 an =~ ‘
g TTL level
i 10 Hz 1 1 1 0 1 0 0 1 0 1 0 0 1 1 1 0 square wave at t
Defectlve.Marker No Yes rep rate set by il
Data Register ~<—1 100 Hz 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 front panel controls [1
IR, atpin6
1 kHz 1 1 1 0 0 1 0 1 0 1 0 0 1 1 1 0 of U1321A?
10 kHz 1 1 1 0 0 0 1 1 0 1 0 0 1 1 1 0
|
100 kHz 1 1 1 0 0 0 0 1 0 1 0 0 1 1 1 0 1‘

1 MHz 1 1 1 0 0 0 0 1 0 1 0 0 1 1 0 1
DC 0 0 X 0 0 Defective Count

Down Circuit
A4

X = don't care

Fig. 9-35.
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CHOP CHECK “@ A4 ‘ A5

Defective £12 V
Regulator

A4

+12 Vincorrect

Is

&F
p-p.1 MHz

Is a1 MHz
'P150‘40I-it-?|92eva'tl'P1401 TTL level square wave centered at
UL T 5 , square wave present 4 Perform 1 MHz
12V; TP1410, at U1411, pin 1 2.5 Vdc present at Reference Check

+5.15 V?
A4

pin 5 of

in7?
and pin 77 014112

A4

+5.15 V incorrect

Defective 1 MHz
Amp

aa G

Defective 5 V
Regulator

A5

Are

TTL levels
as listed in
Table 1?
A4
Table 1
U1320 Ui421 U1520
Repetition |[BOOSTX1 | CH A3 A2 A1 A0 CK | D2 D1 MM SM CH TCTL SC FC Is Is
Rate P5 P14| P5 P7 P14 P13 P12 P11 | P4 P5 P6 P7 P14 P13 P12 P11 an =~ an =~ +3V
TTL level p-p square wave
10 Hz 1 1 1 0 1 0 0 1 0 1 0 0 1 1 1 0 square wave at the centered at ~1.5 Vdc Chop Amp is §
No Yes rep rate set by the at repetition rate set by okay
— @ 100 Hz 1 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 front panel controls present front panel controls
at pin 6 present at pin A4
1 kHz 1 1 1 0 0 1 0 1 0 1 0 0 1 1 1 0 of U1321A? 10B of
P1111?
10 kHz 1 1 1 0 0 0 1 1 0 1 0 0 1 1 1 0
100 kHz 1 1 1 0 0 0 0 1 0 1 0 0 1 1 1 0
1 MHz 1 1 1 0 0 0 0 1 0 1 0 0 1 1 0 1
DC o 1 o0 1 1 | X X 0 0 o 0 Defective Count Defective Chop

Amp

AR

Down Circuit

RS

X = don’t care

Fig. 9-35.
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—12V +5V sw, SWz

POWER SWITCHES CHECK

From

data registers

prm———

5V =0n
0V =0ff

U1120-13

i/ U1120-14
B il

(10> A3A6 A3AS

Main Loop Slewing U1120-14 SW:
Power Switch Power Switch
) U1120-13 SW,
0y , STEERING BRD. RE6578-01 L1301 42
+5 SW, —12 SW, +5 SW; —12 SW, p1603 lg QQJ@@J P10t '@‘@‘@_@‘@_ﬂmm(Tmnzngﬂﬂv@
o] :- L1101 @1 uizo1 g/}@manz@ ®
» 9660060 | PULHRENG o
@ R1201G ‘:'::s-‘msme &
' e & 2 @msw[@ a @3{
. (11001 Mounting tab B e® @3 N e
01010 case g[ I@Ulzu?')[ :@Umnz %uuw:i %mangl :@U“"g:
(coliector) | (e 9@ gtie dp g9
eE TP D E )
Q1020 case / vl Sl m‘h‘j
=== (collector) Nl 3o o S 9600080
P SR B & - @ R1225K8:C 12255
Q1101 mounting tab A 2 [: ] @F utiz1 E ut221 —l
9 @ Deesgoe I L LLELLEI L L EELEEE
(3} £ @ pioz2g “C0" 286 plazy
E‘T@ g::gz:-@us:a% ©@ii?©@]m§ 258 @I
@fc[gg?@@m} & elgesssonl S8 858 6_@
@) g U030 9 L4 .o 4l
@5 BOOOSRS @j &
] 5
Mode SW, SW, . ey
MARKERS ON OFF
SLEWED EDGE | ON ON A3A6
All others OFF OFF Steering Board

Fig. 9-36.

.




A3A8, DS1131
Reference Loop
Out-Of-Lock
LED
N

Reference Loop

Out-Of-Lock Out-Of-Lock
signal to Indicator
error gates
A3A8

P1106-6 on A3A8,
TTL Hi = Out-Of-Lock
TTL Lo = Normal

From
automatic
reference

Select

External
Reference
Phaselock

A3A8

A3A8, P1106-5

1 MHz REFERENCE CHECK @

If ext. ref. signal is used, there should
be: TTL level signal at ext. ref. freq.
(1-5 MHz); if no ext. ref. signal is used,
but optional TCXO is installed there
should be: TTL-level signal, 5 MHz; if
neither of above: then no signal.

1 MHz
Reference
Oscillator

A3A8

Y

1 MHz
Buffer

A3A8

A3A6 A3A8

Front panel control settings: MODE MARKERS

Reference
Divider

@ A3A6

—

1 MHz Amp

—>> (Time Mark Generator)

— 1 us
A3A6, P1427-3 ——————

4 kHz strobe holdoff signal

to Strobe Holdoff Gate
10 kHz

Qarse Steering circuit

ov

{20 ’4.10 us-»‘

5V

( u_‘glugle.Lﬁl|z|z- R1214.
_:‘-EOTZE} “Rizi0- SO
DS1131 T ~ccCizaze
Reference Loop e Ma
Out-Of-Lock \ 1405
LED
\§T 1 o
[ \%5 -
A L M|
ampling S5 LN ) TRz - z :i, :
Phase Gate A WAL 1Y J
Gnd
—12V
+12V
4V Gnd |
P1106-6 Out-Of-
A3A8, U1110-3 15y Lock Signal |
1V P1106-5 Ext. Ref. In
1 MHz |
+.5V ‘
A3A8, P1106-1 ov
s eed k=—5V
1 MHz
|
|
i
|
5V |
|
A3A8, TP1010 ‘
_ov |
1 MHz

A3A6, TP1130 —

Fig. 9-37.
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1 MHz REFERENCE CHECK @
A3A6 A3A8

Front panel control settings: MODE MARKERS
A3A8, P1106-5
If ext. ref. signal is used, there should
be: TTL level signal at ext. ref. freq.
(1-5 MHz); if no ext. ref. signal is used,

PO R6577-017 1 o
but optional TCXO is installed there ( ".rﬂigﬁ%;,&‘i‘éli(o-‘"zgéi E‘Z: &51
should be: TTL-level signal, 5 MHz; if St A = 35
neither of above: then no signal. DS1131 S5m0 (\ g c—é A3A8
12100 o R .
Reference Loop —_ s 5, B Main Phaselock Board
Out-Of-Lock Oz ¢ [ g SSh0n
N R1104 R1122- 89w -
LED <c1%i‘$ =C1110m P 0511315 Ex;L;r;‘ 2 '§
CR1102- o ga e GO GRSl 2 g
LI TEEP e ecuma L5
] :LUHL CR1130) ~R1132- £C1085%,
ﬁ‘cmumw & §iod
‘ =
1 MHz §
Reference To
i ling
— Oscillator Samp
Phase Gate

A3A8

4V
P1106-6 Out-Of-

A3AS8, U1110-3 +5V Lock Signal

1v P1106-5  Ext. Ref. In
1 MHz
Steering Board
+.5V
o - N RT0GE RE576-01 - -
8 Uk E5 5 s~ S HRII00®  STEERING BRD. SR REE ! R .
A3A8, P1106-1 ov ————————) & e m: 5 WE‘O‘Q’E v1201 jgp‘gmgﬁg_@ )
- N v eeeesas| 2YPIBREEE
@ ?J =C1101F & ER130e 3
H N
2 @ © g‘ & E‘imaw@ K ul 104 7
— — @ @ S 1§ s 3 iz
| - ——5V ? é I ERIEI e 5
izutt103l | 0 w211l iSuaoyl S PPy
1 MHz &&, @R Srory @ RIT10G % B & i & 53 5 8 E
& @)mongw@-uun-@ 3 &l & E ©: e i b
A 3 H
1 MHz Shnsdmenmd b Sl dF gk &k :
T S
Buffer c1o10 SEEEEEE [ ssETEt e DN R coe 3 B 08
P TEEEEEEE| [eTTEeEa P LB LR oo L DL F
A3A8 Q1020 ey o ) u1120 c1220 (
“Thchdgmme SRGseaces Bsessses
P1620 sy & @ R1225H3xC1225 3
o ay |evoLeD SETEEEe|2aY) Sestoes
fe REE] S
PO i~ v 1) \tu;
9@ 102240 °C ]
N __|
- 1

TR

5V )

@R

A3A8, TP1010

uﬂ\él\f/é/»?
1 MHz e
To

_ 1 MHz Amp
> (Time Mark Generator) —_— 1us

A3A6, P1427-3 =

Y / ov
Reference 100 kHz strobe holdoff signal '4—10 ,US-F‘

@CR1232 -
ECR1233%
2

il 3

Divider to Strobe Holdoff Gate > l €= 20 ps
5V
@ A3A6 10 kHz
‘Qarse Steering circuit
A3A6, TP1130 —
— 0oV

Fig. 9-37. @ —>l 100 us I—(—- ' 2815-59
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OFFSET PHASELOCK LOOP CHK
TROUBLESHOOTING TREE 33

CG 551AP

50 MHz from
Main VCO Divider

Oftfset Loop

Filter

6
A3A1

1

A3A1, P1615-1, -2
0.2 V p-p, 3.8 V dc bias

/ .

OFFSET PHASELOCK LOOP CHECK <6 > A3A1 A3A3

Offset VCO

®

A3A3 P1420-2
ECL-level signal*
(See frequency table below)

*ECL level:
Hi=~4.2V
LO=~3.4V

A3A3, P1424-2
0.4 V p-p sinewave
+3 V dc bias

A3A3, P1320-2
Oftfset clock
to slewing counter.
ECL signal*
(See frequency table below)

Offset
Divider
(+ 40 or 50)

Front panel control settings: MODE: SLEWED EDGE
UNITS/DIV: .5nsto.1 us, unless otherwise noted
VARIABLE: OFF, unless otherwise noted

A3A1, DS1142
Out-Of-Lock LED

s 8§20 ns period @ 0.5 ns/div

Offset Loop ﬁ

Phase Deteior

A3A1

A3A1, TP1220
TTL square wave

i p
i Out-Of-Lock
| Indicator e

A3A1, TPi1210
TTL level pulses
820 ns period
1020 ns period

1020 ns period @ 0.4 ns/div

P — - Sync pu|se
to slewing control /
N v
Ly 50 MHz
© & { from Main
} A3A1, U1220-9 & & | VCO Divider
gg;g: SYNC PULSE TTL level narrow positive pulses

from slewing control
A3A1, P1510-1

A3A1, P1510-2

ECL* negative pulses

20 ns wide, 820 ns period

A3A1, U1220-13

820 ns period

TTL level - UNITS/DIV TTLIlevel narrow negative pulses
Hi a0 >.5ns 820 ns period
Lo 50 4 ns TN
VCO tuning voltage
A3A1, TP1140
UNITS/DIV VARIABLE Tuning VCoO ) o‘:
voltage Freq Do - ek g
(Approx) A cmv»:;i‘o?znmya:
=0.5 ns 0.0% +51+2V 48.78 MHz
>0.5 ns 9.9% FAST 03V 53.61 MHz
=0.5 ns 9.9% SLOW +7.5+1V 43.95 MHz J f |
0.4 ns 0.0% +5+2V 49.02 MHz Offset [/ | [ <45V
0.4 ns 9.9% FAST 0+3V 53.87 MHz Phaselock [/ /| -+12 vV
0.4 ns 9.9% SLOW 7511V 44.17 MHz Board /N // |/ |
45V
— P1510-2 Sync pulse
- P1510-1 Offset select
Fig. 9-38.
@




1615-1, -2
3.8 V dc bias

Y

OFFSET PHASELOCK LOOP CHECK @Asm A3A3

Front panel control settings: MODE: SLEWED EDGE
UNITS/DIV: .5 nsto.1us, unless otherwise noted
VARIABLE: OFF, unless otherwise noted

Mixer

coO

%

\3A3

1420-2
| signal*
y table below)

®_-|

A3A1

A3A3, P1424-2 <

A3A1, DS1142
Out-Of-Lock LED

N %

0.4 V p-p sinewave
+3 V dc bias

A3A3, P1320-2
Offset clock
to slewing counter.
ECL signal*
(See frequency table below)

Offset
Divider
(= 40 or 50)

|~<¢=—————— 820 ns period @ =0.5 ns/div

Sync pulse /

Offset Loop 1

AN

Offset Loop

A3A1,P1521-6
TTL <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>