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Operating Instructions—A6902 Service

INPUT PROBES

SETTING PROBE-TIP ANGLES

The angle of the 500-V probe tip is continuously vari-
able and may be rotated to any desired position.

The angle of the 1500-V probe tip may be rotated in a0’
increments, if necessary, to make it easier to attach the
probe to the circuit under test. To change the probe tip
angle, refer to Figure 2-7 and perform the following steps:

1. Hold the probe with one hand, placing your fore-
finger and thumb behind the slide to maintain the
slide in the forward position.

2. Loosen the collar by rotating it in the direction
shown until it disengages from the probe body.

PRESS TO RELEASE
COMMON LEAD

2931-16

Figure 2-7. Setting the 1500-V probe tip angle and replacing the
common lead.

3. Pull the probe tip away from the probe body until
the indexing guides on the shaft of the probe tip
disengage from the guide slots in the probe body
{approximately one-fourth inch).

4. Rotate the probe tip to the desired position {0°, 90°,
180°, or 270°).

5. Match the indexing guides with the corresponding
guide slots for the position chosen and press the
probe tip into the probe body until the indexing
guides completely engage the guide slots.

6. Thread the collar onto the probe body until the collar
is snugly seated.

7. The probe is now ready to be used.

CHANGING INPUT PROBES

The input probes are attached to the instrument via
coaxial connectors located inside the zippered pouch. To
remove an input probe, grasp each connector (one attached
to the probe cable and one attached to the instrument
cable) and carefully disconnect them by pulling apart. To
install another input probe {either 500-V or 1500-V as
required), align the two connectors and press them together
until they snap into place and are firmly seated.

Whenever an input probe is changad, the PROBE COMP
control must be adjusted. For these instructions, refer to
the “Gain Check and Probe Compensation’ procedure in
the "Operator's Checks and Adjustments’” part of this
section.

REPLACING COMMON LEADS

To replace the common lead on the 500-V Probe,
grasp the end closest to the probe and pull straight away
from the probe body. Install the new common lead by
inserting the round end into the connector on the probe
body.

2-7
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and as a preliminary troubleshooting aid.

TEST EQUIPMENT REQUIRED

The test equipment given in Table 4-1 is a complete
list of equipment required to accomplish both the "Per-
formance Check Procedure” in this section and the
“Adjustment Procedure” in Section 5 of this manual.
Specific equipment required to perform each individual
step in this procedure is listed at the beginning of each step.
The item number shown in parenthesis with each piece of
equipment refers to the equipment item number presented
in Table 4-1.

Test equipment specifications described in Table 4-1 are
the minimum necessary to provide accurate results. There-
fore, equipment used must meet or exceed the listed
specifications. Detailed operating instructions for test
equipment are not given in this procedure. If more
' operating information is required, refer to the appropriate
test equipment instruction manual,

I When equipment other than that recommended is used,
control settings or test setups may need to be altered. If the
exact item of equipment given as an example in Table 4-1
is not available, first check the “Minimum Specification*
column carefully to determine whether any other equip-
ment might suffice, Then check the “Use’ column for the
purpose of the item, If a particular check is of little or no
importance to your measurement requirement(s), the test
. equipment item and corresponding step(s) may be omitted.

(o

Section 4—AG902 Service

® PERFORMANCE CHECK PROCEDURE

The "Performance Check Procedure” is used to verify the instrument's Performance Requirements as listed in the
“Specification” (Section 1) and to determine the need for readjustment. These checks may also be used as an acceptance test

INTRODUCTION

This procedure does not check every facet of the instrument: rather it is concerned with those portions of the A6902
that are essential to measurement accuracy and correct operation. Removing the instrument’s cover is not necessary to
perform this procedure. All checks are made using the operator-accessible front- and rear-panel controls and connectors.

PERFORMANCE-CHECK INTERVAL

To ensure instrument accuracy, check its performance
every 1000 hours of operation or every six months, if used
infrequently.

LIMITS AND TOLERANCES

The limits and tolerances given in this procedure are
valid only if the instrument has been adjusted at an ambient
temperature between +20°C and +30°C, it is operating at
an ambient temperature between 0°C and +50°C (unless
otherwise noted), and it has had a warmup period of
30 minutes.

Limits and tolerances stated in this procedure are
instrument specifications only if they are listed in the
“Performance Requirements” column of the “‘Specifica-
tion” (Section 1). Tolerances given are applicable only to
the AB902 and do not include test-equipment error.

INPUT PROBES

All checks in this procedure are described and illustrated
using the 1500-V Input Probe. The 500-V Probe may also
be used in any of the check steps, provided that voltages in
the ""Specification’ (Section 1) are not exceeded.

4-1

Microfiche scan by vintageTEK - Your donations help support the museum - vintagetek.org




Performance Check Procedure—A6902 Service

PREPARATION INDEX OF PERFORMANCE-CHECK

STEPS

Before performing this procedure, ensure that the Line
Voltage Selector card, located on the rear of the A6902,
is set to the proper range for the voltage source being used
and that the correct fuse in installed (see "‘Preparation for
Use' in the “Operating Instructions section of this
manual). Connect the test equipment and instrument to
be checked to an appropriate ac-power-input source.

. Line Voltage Range

. Gain Check and Probe Compensation
. Bandpass

. Vertical Deflection

. Step Balance and Output DC Level

. Common-Lead Signal Feedthrough

Table 4-1

Test Equipment Required

Item and Description

Minimum Specification

Use

Example of Applicable

Equipment

. Variable

Autotransformer

Capable of supplying at

to 132 V.

| Check line voltage range.
least 3 A over arange of 90 V |

General Radio WBMT3VM.

. Digital Multimeter

(DMM)

Dc volts range to £20 V.
Accuracy: +1%.

, Check power supplies.

TEKTRONIX DM 501.2

. Oscilloscope

150 MHz bandwidth.

Check bandpass and transient |

response,

TEKTRONIX 475A.

. Calibration Generator

0.5 ns rise time. Repetition
rate: 1 kHz to 100 kHz. Out-
put: 0.1V to 100 V £0.25%.

Signal source for gain and
transient response.

TEKTRONIX PG 506.2

. Leveled Sine-Wave

Generator

Repetition rate: to 25 MHz.
Output: 0to 5V,

Check bandpass.

TEKTRONIX SG 503.2

. Power Module

Provide operating voltages for
TEKTRONIX TM 500-series
test equipment,

TEKTRONIX TM 503 or

or TM 506.

. Adapter

Probe-tip-to-bnc male for
1500-V input probes. Voltage

rating: 1500 V (dc + peak ac).

Signal interconnection.

Tektronix Part Number
015-0405-00.°

. Termination

Impedance: 50 £2.
Connectors: bnc.

Signal interconnection.

Tektronix Part Number
011-0049-01.

. Attenuator

10X attenuation factor.
Impedance: 50 £2.
Connectors: bnc.

Signal attenuation.

Tektronix Part Number
011-0059-02.

. Precision Cable

Impedance: 50 §2.
Connectors: bnc.

Signal interconnection,

Tektronix Part Number
012-0482-00.

11,

Cable

Impedance: 50 2.
Connectors: bnc.

Signal interconnection.

Tektronix Part Number
012-0117-00.

i'Flm:uuras a TM 500-series powar module (item 6).

hFits only the 1500-V input probes.

4-2
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Performance Check Procedure—AG6902 Service
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Figure 4-1. Test setup for line voltage range check.
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Section 5—-A6902 Service

ADJUSTMENT PROCEDURE

The “Adjustment Procedure” is used to return the instrument to conformation with its “Performance Requirements” as
listed in the “Specification” (Section 1). These adjustments should be performed only after the checks in the “Performance
Check Procedure” (Section 4) have indicated a need for adjustment of the instrument.

INTRODUCTION

IMPORTANT—PLEASE RCAD BEFORE USING THIS PROCEDURE

TEST EQUIPMENT REQUIRED LIMITS AND TOLERANCES
Table 4-1 at the beginning of Section 4 describes all The limits and tolerances stated in this procedure are
the test equipment required to accomplish both the instrument specifications only if they are listed in the
“Adjustment Procedure’ in this section and the “Perform- “Performance Requirements” column of the “Specifica-
ance Check Procedure” in Section 4. Specific equipment tion” (Section 1). Tolerances given are applicable only to

required to perform each individual step in this procedure the instrument undergoing adjustment and do not include

is listed at the beginning of each step. The item number test-equipment error. Adjustment of the instrument must

shown in parenthesis with each piece of equipment refeis be accomplished at an ambient temperature between +20°C

to the equipment item number presented in Table 4-1. and +30°C, and the instrument must have had a warmup
period of at least 30 minutes.

INPUT PROBES

Test equipment specifications described in Table 4-1
are the minimum necessary to provide accurate results. All steps in this procedure are described and illustrated
Therefore, equipment used must meet or exceed the listed using the 1500-V input probe. The 500-V probe may
specifications. Detailed operating instructions for test also be used in any of the steps, provided that voltages
equipment are not given in this procedure. If more oper- in the “Specification’” (Section 1) are not exceeded.
ating information is required, refer to the appropriate test
equipment instruction manual.

ADJUSTMENT SEQUENCE

Because of adjustment interaction, the adjustment steps

in this procedure must all be performed and must be

This procedure is based on using the first item of equip- accomplished in the exact sequence illustrated in Figures

ment listed in the “Examples of Applicable Equipment” 5-1 and 5-2.

column of Table 4-1. When other equipment is substituted,
the control settings or the calibration setups may need to

be altzred, If the exact equipment listed is not available, At the beginning of each adjustment step is a list of all

carefully check the “Minimum Specification” column to the front-panel control settings required to prepare the

see if any other equipment might suffice. Then check the instrument and the test equipment for performing part a

“Use” column for the purpose of the item. If a particular in that step. Each succeeding part within a step should then

adjustment is of little or no importance to your reguire- be performed both in sequence and in its entirety to ensure

ment(s), the test equipment item and corresponding step(s) that control-setting changes will be correct for ensuing
| may be omitted, parts,

@ 5-1
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Adjustment Procedure—AG6902 Service

(PAGE 1 OF 2)
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Figure 6-1. Adjustment saquence flow chart, part 1 of 2.
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AG902 Service

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

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 manuiac-
turer's data

The overline on a signal name indicates that the signal
performs its intended function when it is in the low state.

Abbreviafions 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).

The information and special symbols below may appear in this manual.

Y14.15, 1966 Drafting Practices.
¥14.2, 1973  Line Conventions and Lettering.
Y10.5, 1968 Letter Symbols for Quantities Used in

Electrical Science and Electrical
Engineering.
American National Standard Institute
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. Onlythe componentsillustrated onthefacing
diagram are listed in the lookup table. When more than
one schematic diagram is used toillustrate 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.

L
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ABB0Z Service

AC WAVEFORMS TEST SETUP

The waveforms adjacent to the schematic diagrams were obtained using the recommended test equipment and setup given Connect a positive-going, fast-rise signal of approxi-
below, unless otherwise noted. mately 100 mV at 2.5 to 3 kHz to the input probe of
the A6902 channel to be tested and to the External Trig-
ger input connector of the test oscilloscope via a bnc
Changes to test setups for waveforms are noted whers applicable. T-connector and two 50-S2 bnc cables,

Connect a 10X probe to the Channel 1 input connector

RECOMMENDED TEST EQUIPMENT of the test oscilloscope. Apply the probe tip to the test
point or component lead as indicated on the schematic
Item Specification Example and on the circuit board illustration associated with that
schematic.
- Test Oscilloscope Frequency response: Dc to 150 MHz. Deflection factor: 5 mV TEKTRONIX 475A, or
gg to 5 V (to 50 V/div with 10X probe). input impedance: 1 MQ, equivalent. Align the trace on the center horizontal graticule line
'_',E 20 pF. Sweep speed: 5 ms to 0.5 us/div. using the test oscilloscope Channel 1 Position control.
o, Change the test oscilloscope Channer 1 AC-GND-DC
:5 Probe Fast-rise 10X probe compatible with the vertical amplifier of the TEKTRONIX P6075A, switch to DC and use the A6902 OUTPUT DC LEVEL
;5 test oscilloscope. or equivalent. control to realign the trace on the center horizontal line.
gg Then set the A6902 AC-COMMON-DC switch to DC.
{,‘;3 Calibration Generator Standard-amplitude accuracy: £0.25%. Signal amplitude: 2 mV TEKTRONIX PG 506, The waveforms shown are typical for troubleshooting
: ; to 50 V. Output signal: Fast-rise square wave. Repetition rate: or equivalent. purposes only.
2 1 to 100 kHz. Rise time: 1 ns or less. Signal amplitude: 10 mV
to 1 V. Aberrations: +2%. The test setup conditions vary with each waveform. The
dc voltage level -at the waveform location may be obtained,
T-Connector Connectors: Bnc. Tektronix part number with the A6902 AC-COMMON-DC switch set to COMMON,
103-0030-00. by using a meter of the type listed under DC VOLTAGES.
These voltages are rounded to +10% due to power-supply
tolerances.
CONTROL SETTINGS :
AB902 solstor DC VOLTAGES
VOLTS/DIV (both channels) 20 mV
AC-COMMON-DC (both channels) COMMON Typical voltages were obtained with the A6902 operating under the conditions noted in the TEST SETUP wi:n no signal
OUTPUT DC LEVEL {(both channels)  Midrange applied to the inputs. Measurements were made with respect to the floating ground for the respective channel, for the Pre-
amplifier circuits and their power supplies, or with respect to chassis earth ground for other circuits. All voltages are rounded
to £10%.
Test Oscilloscope
All controls as needed for best display, except as follows: R ECOM MENDED TEST EQUIPME NT
Volts/Division (both channels) 10 mVv S
AC-GND-DC (both channels) GND e Swecification Examols
5‘:’:;’; &b:dﬂ: glamols] Mg Digital Multimeter (for ~ Range: 0to 1kV. TEKTRONIX DM 501
Ti Lo voltages up to 1 kV) Input Impedance: 10 MQ. Digital Multimeter.
ime/Division 50 us TEKTRONIX Oscill
Trigger Mode Normal E scilloscope
Soiice Extarnal with DM 44 Option.
Coupling pc DC Voltmeter (for Range: 0 to 1500 V. Triplett Model 630NA.
Slope 1 fplus) voltages above 1 kV) Input Impedance: 20 kQ/V.
Level Midrange

Calibration Generator

Std Ampl-Fast Rise-High Ampl Fast Rise
Period 0.1 ms

Puise Amplitude Midrange
Var Midrange
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Replaceable Electrical Parts—A6202 Service

Component No

Tektronix
Part No.

Serial/Model No
Eft Dscont

Name & Description

Mfr

Code Mfr Part Number

AIC2842
AIC28R3
AICIBT
AIC?8
ALC287
8]

AIC2S8

ALC2928
A1C2933

AlIC29138
ALC2943
AIC2944
1C2978

2993
C2994

AICR2ITI
AICR2172
AICR2173
AICR2174
AICR2175
AICR2177

AICR2210
AICR2443
AICR2671

AICR2ZnT72
AICR2673
AICR2IAGE

AICR2710
AICR27A3
AICR2764
AICR2765
AICR2BB7
AICR2943

AlF2434
AlF2792
ALF29734
AlQ2115
AlQ2242

AlQ2314

AlQ2340
AlQ2I6E
AlQ2375
AlQ2376
AlQ2LT72

AlQ24171

AlQ2H15
AlG2695
ALQIT4L2
AlQ2814
Al1Q2H4L0

AlGJ2ART
AlLOIBRE

AlQ2974
ALQ7986

8-4

283-0047-00
283-0080-00
283-0605-00
P81 -0204-00
283-0110-00
283-0115-00

283-0326-00
290-0797-00
283-0326-00
290-0187-00
283-0032-00
283-0180-00

283-0326-00
283-0326-00
290-0798-00
283-0238-00
290-0261-00
2813-0129-00

152-0141~-02
152-0141-02
152-0141-02
152-0 41-02
152-0141-02
152-0141-02

152-0141-02
152-0488-00
152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0488-00
152-0488-00

159-0090-00
159-0140-00
[159-0090-00
151-0220-04
i31-0192-00
151=0497-00

151-0192-00
151=-0461-01
I51=-0198-00
151-0220-04
151-0220-04
151-0198-00

151-0220-04
151-0208-04
151-0192-00
151-0497-00
151-0192-00
Pi51-0220-04

191 =0198-00
151 =04k1-01
151=0220-04

CAP. ,FXD,CER DI:270PF,5%,500V

CAP.,FXD,CER D1:0.022UF,+B0=-20%,25V

CAP. FXD,MICA D:678PF, 1%, 300V

CAP, ,VAR,PLSTC:2=-22PF, |00V
CAP. ,FXD,CER DI1:
CAP. ,FXD,CER DI:47PF,5%

CAP. ,FXD,CER DI:
CAP. ,FXD,ELCTLT:
CAP. ,FXD,CER DI:
CAP. ,FXD,ELCTLT:
CAP. ,FXD,CER DI:
CAP. ,FXD,CER DI:

CAP. ,FXD,CER DI:
CAP. FXD,CER DI:
CAP. ,FXD,ELCTLT:
CAP. ,FXD,CER DI:
CAP.,FXD,ELCTLT:
CAP. ,FXD,CER DI1:

SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:

SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:

SEMICOND D

SEMICOND DEVICE:

SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:
SEMICOND DEVICE:

200V

0.082UF,10%,50V
470UF,+50%=-10% 50V
0.082UF,10%,50V
4,7UF,20%,35V
4T0PF,5%,500V
5600PF,20%,200V

0.082UF, 10%,50V
0.082UF, 10%,50V
I180UF,+100-10%,40V
0.01UF,10%,50v
6.8UF,10%,35V
0.56UF,20%, 100V

0.005UF, +80-20%, 150V

SILICON,30V, 150MA
SILICON,30V, 150MA
SILICON,30V, 150MA
SILICON,30V, 150MA
SILICON,30V, 1 50MA
SILICON,30V, | 50MA

SILICON, 30V, 1 50MA
SILICON, 200V, 1500MA
SILICON, 30V, 1 50MA
SILICON, 30V, 1 50MA

EVICE:SILICON, 30V, 150MA

SILICON,30V,150MA

SILICON, 30V, 150MA
SILICON, 30V, 1 50MA
SILICON, 30V, 150MA
SILICON, 30V, 150MA
STILICON, 200V, | S00MA
SILICON,200V, | SO0MA

FUSE,CARTRIDGE:0,25A, 125V ,FAST-BLOW
FUSE ,WIRE LEAD:0,3A,125V,5 SEC
FUSE ,CARTRIDGE:0,25A, 125V ,FAST=BLOW

TRANSISTOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

TRANSISTOR:

TRANSISTOR
TRANSISTOR
TRANSISTOR

:2N3906 ,CHECKED

:SILICON,NPN,SEL FROM MPS6521

:SILICON,NPN

:SILICON,NPN,SEL
:2N3959, CHECKED
:SILICON,NPN,SEL
:2N3906 , CHECKED
: 783906, CHECKED
:SILICON,NPN,SEL

1 2N3906 ,CHECKED
: 2N4036 ,CHECKED
:SILICON,NPN,SEL

SILICON,NPN

tSILICON,NPN,SEL
JN3I906 ,CHECKED

:SILICON,NPN, SEL
NPN,ST,2N3959
:2N1906 , CHECKED

FROM

FROM

FROM

FROM

FROM

FROM
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MPS6521

MPSO18B

MPS91E

MPS6921

MP56521

MPS918

72982
56289
00853
80031
5628Y
59660

165486
56289
16546
56289
72952
72982

16546
16546
56289
72982
12954
56289

01295
01295
01295
01295
01295
01295

01295
04713
01295
01295
01295
01295

01295
01295
061295
01295
04713
047113

71400
71400
71400
B0O00OY9
04713
01295

04713
BO0O0OY9
0471l
80009
80009
04713

s000Y
BOO0Y
0a7ll
01295
04713
bOOLY
Oalll

80009
BOOOY

063152225D002711)

fycell
DI53F8780F0

287C€00222MJ02

1902428

505-519-CUFO470]

CW2UCB23K
D73403
CW20CB23K

150D475X003582
0831085Z5E00471]
B121N204 E 562M

CW20C823K
CW20C823K

672D187HOL0DMSC
B12INU75X7R0103K

D6RBBISKI
725C7

IN4L1S2R
INGIS2ZR
INGIS2R
ING132R
INGIS2R
INGIS52R

INGISZR
IN55 FAMILY
INGIS2R
INGIS2R
INGIS2ZR
INGI52ZR

INGLS52R
INGIS2R
INGIS2R
INGIS2R
3N55 FAMILY
INSS FAMILY

GAF /4
MTH-5

GAF /4
151-0220-04
SPS880UI
TIP&47

SPSE801
151-0461-01
SPS8B0OZ-1
151-0220-04
151-06220-04
SPSsBU2-1

151-0220-04
151-020b-04
SPSbBOI
TLPAT
SPSB80!L
151-0220-04

SPss802-1
151=-04b1-01
151-0220-04
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