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OPERATORS SAFETY SUMMARY

The safely information in this summary is for operating personnel. Warnings and cautions will also be found throughout

the manual where they apply.

Terms in This Manual

CAUTION statements identify conditions or practices
that could result In damage to the equipment or other

property.

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

Terms as Marked on Equipment

CAUTION indicates a personal injury hazard not immedi-
ately accessible as one reads the markings, or ahazard
1o property, including the equipment itself.

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

Symbols in This Manual

This symbol indicates where applicable
cautionary or other information is to
be found. For maximum input voltage
see Table 1-1.

Symbols as Marked on Equipment

? DANGER — High voltage,

@ Protective ground (earth) terminal.

A ATTENTION—Refer to manual.

Power Source

This product is intended to operate from a power source
that does not apply more than 250 V 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 cord, is essential
for safe operation.

vi

Grounding the Product

This product Is grounded through the grounding con-
ductor of the power cord. To avoid electrical shock, plug
the power cord into a properly wired receptacle before
making any connections 1o the product input or output
terminals. A protective ground connection, by way of the
grounding conductor in the power cord, Is essential for
safe operation.

Danger Arising From Loss of Ground

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

Use the Proper Power Cord

Use only the power cord and connector specified for
your product.

Use only a power cord that Is in good condition.
For detailed information on power cords and con-

nectors, see Figure 2-2.

Use the Proper Fuse

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

Do Not Operate in an Explosive
Atmosphere

To avoid explosion, do not operate this instrument in an
explosive atmosphere.

Do Not Remove Covers or Panels

To avoid personal injury, do not remove the product
covers or panels. Do notoperate the product without the
covers and panels properly installed.
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SERVICING 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 uniess 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
connections ar components while power is on.

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

Power Source

This product is intended to operate from a power source
that does not apply more than 250 volts rms between the
supply conductors or between sither supply conductor
and ground. A protective ground connection by way of
the grounding connector In the power cord is essential
for safe operation.

vii
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SPECIFICATION

INTRODUCTION

The TEKTRONIX 2232 is a combination nonstorage and
digital storage portable, dual-channel oscilloscope with
100 MHz analog bandwidth and up to 100 MS/s digital
sampling rate, The vertical channels have calibrated
detflection factors from 2 mV to 5 V per division. The
Variable VOLTS/DIV gain control increases the deflec-
tion factor at least 2.5 to 1 on any VOLTS/DIV setting.
Vertical display modes are CH 1, CH 2, and BOTH, witha
choice in BOTH of ADD, ALT, or CHOP. A BW LIMIT
feature limits the vertical amplifier system and the A
Trigger system to 20 MHz.

The horizontal deflection system calibrated A Sweep
speeds range from 0.5 s 10 50 ns per division; calibrated
B Sweep speeds range from 50 ms to 50 ns per division.
AX10 MAG control decreases sweep time per division of
the A and B Sweeps by a factor of 10. The fastest sweep-
speed time of 50 ns per division is extended to 5 ns per
division In X10 MAG. The Varlable SEC/DIV control may
be used to increase the non-store sweep time per
division by a factor of up to four times from the calibrated
time per division determined by the SEC/DIV switch set-
ting. In STORE Mode, rotating the Variable SEC/DIV con-
trol out of the CAL detent position compresses a 4K sam-
ple acquisition record into a record of 1K samples
(called 4K compress mode). Also in STORE Mode, the A
SEC/DIV X10 Multiplier adds calibrated storage time
bases of 1, 2, and 5 s per division to the NON STORE A
Sweep speed range for low-frequency signai
acquisitions.

The digital storage and display porion of the 2232 is
microprocessor controlled, Selecting the digital storage
features is done with a combination of front-panel
controls and menu choices. Selected front-panel
controls are read by the microprocessor to determine
their settings. Those settings are reportedto theuserina
crt readout display generated for the CH 1 and CH 2
VOLTS/DIV switch, the A and B SEC/DIV switch, the
DELAY TIME Position control, the Voltage and Time
cursor differences (on STORE Mode displays only), the
position of AC-GND-DC switches, and the A Trigger
LEVEL voltage levei. All the parametric information for
the waveform display is therefore visible when a hard
copy is made to maintain a permanent record of the
display. When in STORE (digital) mode, additional
readout information is displayed showing storage

acquisition mode, SAVE REF memories, If displayed,
SAVE mode, and SWEEP LIMIT, if active.

Digital storage maximum sampling rate is 100
megasamples per second with a maximum stored
record length per wavefarm of elther 4096 bytes (4K) for
single-channel acquisitions or 2048 bytes (2K) for dual-
channel acquisitions {ALT or CHOP). In CHOP mode,
both channels are sampled simultaneously. The digital
storage acquisition system has glitch-catching
capabilities for glitch widths as narrow as 10 ns.

Up to three waveform sets (CH 1 and/or CH 2) of 1K
record length (512 data points each wavetorm for dual-
channel acquisitions) or one waveform set of 4K record
length (2K when dual-channel) may be stored in the
SAVE REF memories, In either case, previous data is
over-written. A saved waveform may be recalled for
display and comparison with the current acquisition
waveform and any or all of the other saved waveforms,
The X10 MAG control is also functional for STORE
waveforms and provides for horizental expansion of 10
times. The CURSOR Control may be used o reposition
the display window on X10 expanded STORE
waveforms to view the entire acquisition,

On stored waveforms (current acquisition and saved dis-
plays), voltage and time measurements may be made
using CURSORS. The cursors are positioned to the
waveform of interest and then to the points of interest in
the waveform. The AV and At crt readouts indicate the
voltage difference and timing difference between the
positions of the cursors on the wavefarm selected. Hori-
zontal positioning of the 1K display window within a 4K
acquisition record is also provided by the CURSOR
Positioning control. In this manner, the entire 4K record
length may be scrolled through for display onthe ¢rt, The
displayed 1K window of a 4K record length acquisition
waveform is the data stored when using the SAVE REF
memary 10 save 1K waveform data. A 4K record length
acquisition may also be compressed 10 a 1K record
length by rotating the variable SEC/DIV control away
from the CAL detent position. The complete waveformis
then only one display window in length. A 4K compress
waveform may be saved in any of the three 1K SAVE REF
memories.

ACCURACY AND RESOLUTION
Finite resolution affects any measurement using discrete

numbers. All digital storage stores amplitude values as
discrete numbers and associates those amplifude

1-1
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numbers with discretely numbered times. Many
measurements must be rounded or truncated. The size
of the truncation or rounding becomes a part of the
measurement error. For example, the following line is 1.5
units long. If itmust be drawn as a line connecting points
one unit apart, then it may be drawn as a line one unit
long or two units long, depending on how It occurs
relative to the points.

Case 1: Line approaches three points:
Input fine

Measurement resolution
Output line

Case 2. Line approaches two points:

Input line
Measurement resolution
Output line

There are several places where measurements are
quantified, and a one-count error in the measurement
cannot be detected. The Input channels are digitized to
an 8-bit resolution, where one division is (ignoring
expansion and compression) 25 counts. This means
there is an inherent emror of 1/25 of a division in any
voltage measurement at acquisition time. Averaging can
increase the resolution of a voltage measurement above
the sampler's eight-bit limit. To use the increased
resolution, the display has a 10-bit dynamicrange inthe
vertical axis, as well as the horizontal axis. An averaged
signal has a resolution of 100 points per division
(ignoring expansion and compression). In addition, the
averaged number is stored with up to twelve bits of
resolution. Expansion is required to view the eleventh
and twelfth bits of increased resolution,

Time is quantified to determine when each sample
occurred and which display interval gets each sample.
Time is resolved by storing, for example, 4K points. if 4K
points are stored, 4K time intervals are represented.
However, in 4K mode, not all of the 4K-point resolution
may be displayed on the 10-bit (1K-point) screen.
Therefore, if 4K COMPRESS is selected to present the
whole picture on-screen at once, only 1K resolution
remains in the display. When peak-~detected information
is acquired, events with high-frequency content such as
fast steps, or short pulses, can only be located withinthe
time interval from which the peaks came. Even though
two display points result from the interval, the event
cannot be tied with certainty to the first or second pointin
ihe Interval.

Time Is also quantified to determine where to put points
in REPETITIVE acquisitions, where the points acquired at

50 ns intervals fill only part of the screen. A counting
device produces a number to represent the portion of
50 ns between the samples acquired and the ones that
would have included the trigger. This number ranges
from O to about 205, which allows accurate placement
into the display record. The display record will have at
most 100 slots to choase from on the basis of the 0-205
number (this is where each slot represents 0.5 ns of
acquisition time, and the coumnter’s resolution is about
0.244 ns per count).

STANDARD ACCESSORIES

The following items are standard accessories shipped
with the 2232 instrument:

Operators Manual
Users Reference Guide
Probe Packages

Front Panel Cover
Accessory Pouch
Power Cord

Fuse

DB-8 Male Connector and Connector Shell
Loop Clamp

Flat Washer
Self-Tapping Screw

B I T e e N v I

For part numbers and further information about bath
standard and optional accessories, refer to “Options
and Accessories” (Section 7) of this manual. Your
Tektronix representative, local Tektronix Field Office, or
Tektronix products catalog can also provide additional
accessories information.

PERFORMANCE CONDITIONS

The following electrical characteristics (Table 1-1) are
valid when the instrument has been adjusted at an
ambient temperature between +20°C and +30°C
(+68°F and 86°F), has had a warm-up period of at
least 20 minutes, and is operaling at an ambient
temperature between 0°C and +50°C (32°F and
122°F) (unless otherwise noted).

Items listed in the “Performance Requirements” column
are verifiable qualitative or quantitative limits that define
the measurement capabilities of the instrument.

Environmental characteristics are given in Table 1-2.
This  Instrument meete the requirements of
MIL-T-28800D for Type lIl, Class 5 equipment, except
where noted otherwise.

Physical characteristics of the instrument are listed in
Table 1-3.
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Table 1-1

Electrical Characteristics

Characteristics Performance Requirements
VERTICAL DEFLECTION SYSTEM
Deflection Factor

Range 2 mV per division to 5 V per division in a 1-2-5 sequence.
DC Accuracy
(NON-STORE)

+16°C 10 4+ 35°C +2%.

0°C TO +50°C t3%°2

For 5 mV per division to § V per division VOLTS/DIV switch
sattings, the gain is set at a VOLTS/DIV switch setting of
10 mV per division.

2 mV per division galn 1s set with the VOLTS/DIV switch set to
2 mV per division.

On Screen DC

Accuracy (STORE)
+15°C to +35°C +2%,
0°C TO +50°C +3%3

Gain set with the VOLTS/DIV switch set to 5 mV per division.

Storage Acquisition Vertical Resolution

8-hits, 25 levels per division. 10.24 divisions dynamic range 2

Range of VOLTS/DIV Variable control

Continuously variable between settings. Increases deflection
factor by at least 2510 1,

Step Response
(NON-STORE Mode)

Rise Time
0°CTO +35°C

5§ mV per division
to 5V per division

3.5ns or less.2

2 mV per division

4.4 ns or less.®

+35°C to +50°C

5 mV per division
10 & V per division

3.9nsorless.d

2 mV per division

4.4nsorlessd
Rise time is calculated from:
0.35
Bandwidth (-3 dB)

Rise Time =

A performance Requirement not checked In manual.
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Table 1-1 (cont)

Characteristics Performance Requirements
Etep Response
(STORE Mode)
Useful Storage Rise Time
SAMPLE Single Trace CHOP/ALT
SEC/DIV X 1 .553 SEC/DIV X 1 ,6"S
100 50
PEAKDET or SEC/DIV X 1.6"'s SEC/DIV X 1.633
ACCPEAK with SMOOTH 50 25

Rise time is limited to 3.5 ns minimum with derating over tem-
perature (see NON-STORE Rise Time).

Aberrations (NON-STORE and STORE in

Default Modes)
2 mV per division to 50 mV per division + 4%, -4%, 4% p-p.
0.1 V per division to 0.2 V per division +6%, -6%, 6% p-p.
0.5 V per division +68%, -6%, 6% p-p.2
1 V per division to 5 V per division +12%, -12%, 12% p-p.2

Measured with a five~division positive-going reference sig-
nal, from a 50-Q coaxial cable terminated in 50 O at the input
connector with the VOLTS/DIV Variable control in the CAL
detent. Vertically center the top of the reference signal. Set A
Trigger SLOPE switch to positive.

NON-STORE Bandwidth (-3 dB)

0°Cto +35°C
5 mV per division to 5V per division DC to at least 100 MHz.
2 mV per division DC to at least 80 MHz.

+35°C to +50°C
2 mV per division ta 8V per division DC to at least 80 MHz.2

Measured with a vertically centered six-division reference
signal, from a 50-0) source driving a 50-{) coaxial cable ter-
minated in 50 Q at the input connector; with the VOLTS/DIV
Variable control in the CAL detent.

BW LIMIT (-3dB) 20 MHz #10%.

AC Coupled Lower Cutoff Frequency 10 Hz or less at -3 dB.@

Aperformance Requirement not checked in manual.

1-4
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Table 1-1 (cont)

Characteristics

Performance Requirements

Useful Storage Performance
RECORD, SCAN and ROLL Store Modes
SAMPLE Acquisition, no AVERAGE

1 us per division to
5 s per division

EXT CLOCK (up to 100 kHz)

Single Trace CHOP/ALT

10 e — 2 Hee

SEC/DIV SEC/DIV

_EXT e _EXT L
10 20

Useful storage performance is limited to the frequency where
there are 10 samples per sine wave signal period at the maxi-
mum sampling rate. (Maximum sampling rate is 100 MHz.)
This yields a maximum amplitude uncertainty of 5%.
Accuracy at the useful storage bandwidth limit is measured
with respect to a six-divislon 50 kHz reference sine wave.

PEAK DETECT
Sine-Wave 10 MHz.2
Amplitude Capture (5% p-p
maximum amplitude uncertainty)
Pulse Width 10 ns.
Amplitude Capture (50% p-p
maximum amplitude unceriainty)

REPETITIVE Store Mode

SAMPLE and AVERAGE Single Trace CHOP/ALT
0.05 us per division 100 MHz (-3 dB)b 100 MHz (-3 dB) b
0.1 pus per division 100 MHz (-3 dB)"“'h 50 MHz (-3 dB) @
0.2 ps per division 10 a 5 a
to 2 us per division SEC/DIV Hz SEC/DIV Hz

(5% maximum amplitude
uncertainty)

ACCPEAK

0.05 ps per division
to 5 s per division

Same as NON-STORE Bandwidth.@

@ performance Requirement not checked in manual.
b One hundred MHz bandwidth derated for temperatures outside 0°C to +35°C and at2 mV per division VOLTS/

DIV setting as for NON-STORE.
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Tahle 1-1 (cont)

Characteristies

AVERAGE Mode
Sweep Limit

Performance Requirements

e ———

Adjustable from 1 to 998,000 or NO LIMIT. Resolution is 1
from 1 to 200; 2 from 202 to 1000; 10 from 1010 to 2000; 20
from 2020 to 10,000; 100 from 10,100 to 20,000; 200 from
20,200 10 100,000; 1,000 frorm 101,000 to 200,000; 2,000 from
202,000 to 998,000.8

Weight of Last Acquisition

171, 1/2, 1/4,1/8, 1/16, 1/32, 1/64, 1/128, or 1/256 (MENU
selections). AVERAGE maode default weight is 1/4.

Resolution

Assuming uncorrelated triggers and greater than 1 LSB of the
8-bit acquisition of vertical signal noise, the averaging
weight for the first acquisition is 1, the averaging weight for
the second acquisition is 1/2 and for n acquisitions is 1 j2n-1,
The MENU selects the least weight used, Maximum signal-
to-noise improvement Is achieved after (2 X welght factor) X
(expected acquisitions fo fill).

NON-STORE CHOP Mode Switching Rate

500 kHz *30%#2

A/D Convertar Linearity

Monotonic with no missing codes?

Analog CH1/CHZ Delay Match

M O0nsA

NON-STORE Common-Mode Rejection
Ratio (CMRR)

At least 10 to 1 at 50 MHz.

Checked at 10 mV per division for common-rmode signals of
six divisions or less with the VOLTS/DIV Variable control
adusted for the best CMRR at 50 kHz.

Input Current 1 nA or less (0.5 division or less trace shift when switching
between DC and GND input coupling with the VOLTS/DIV
switch set to 2 mV per division).2

input Characteristics

Resistance 1MQ +29%38
Capacitance 2Q0pF £2pFAa

Maximum Safe Input Voltage (CH 1 and
CH 2)

DC and AC Coupled A

See Figure 1-1 for maximum input voltage vs frequency
derating curve.

400 V (dc + peak ac) or 800V ac p-p at 10 kHz or less @

Channel isolation STORE and NON-STORE

Graater than 100 to 1 at 50 MHz.

POSITION Contral Range

At least 211 divisions from graticule center.

A/B SWP SEF Control
Range (NON-STORE Mode Only)

+3.5 divigions or greater.

Trace Shift with
VOLTS/DIV Switch Rotation

0.75 division or less; VOLTS/DIV Variable control in the
CAL detent®

Trace Shift as the VOLTS/DIV
Variable Control is Rotated

1 division or less.2

Trace Shift with INVERT

1.5 divisions or less 2

2parformance Requirement not checked In manual.

1-6



Speclfication—2232 Service

Table 1-1 {cont)

Characteristics Performance Requirements

TRIGGERING SYSTEM

A Trigger Sensitivity
P-P AUTO and NORM 10 MHz | 60 MHz 100 MHz
Internal 0.35div_| 1.0div 1.5 div
External 40 mV 120 mV 150 mV

External trigger signal from a 50-) source driving a 50-()
coaxial cable terminated in 50 Q at the input connector.

HF REJ Coupling Reduces trigger signal amplitude at high frequencies by
about 20 dB with rolloff beginning at 40 kHz *25%.

Should not trigger with a one-divisior peak-to-peak 250 kHz
signal when HF REJ is ON.

LF REJ Coupling Attenuates signals below 40 kHz (-3 dB point at 40 kHz
125%),

Should not trigger with a 0.35 peak-to-peak 25 kHz signal
when LF REJ is on.

P-P AUTO Lowest Usable Frequency 20 Hz with 1 division internal or 100 mV external
TV LINE
Internal Q.35 div.2
External 35 mVp-pl
TV FIELD 21 division of composite sync.@
B Trigger Sensitivity (Internal Only) T0MHz 60MHz 100 MHz

0.35 div 1.0 div 1.5 div

EXT INPUT
Maximum Input Voltage A 400 V (dc + peak ac) or 800 V ac p-p at 10 kHz or less.?
See Figure 1-1 for maximum input voltage vs frequency

derating curve.

Input Resistance 1MO +2%.8
Input Capacitance 20 pF *2.5pF. 2
AC Coupled Lower Cutoff Frequency 10 Hz or less at -3 dB2
LEVEL Control Range
A Trigger (NORM)
INT May be set at any voltage level of the trace that can be
displayed?
EXT, DC At least +1.6 V, 3.2V p-p.
EXT, DC = 10 At least 1.6V, 3.2V p-p.2
B Trigger (Internal) May be set at any point of the trace that can be displayed.2

4performance Requirement not checked In manual.
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Table 1-1 (cont)

Characterlstics

Performance Requirements

—
—_— —

VAR HOLDOFF Gontrol (NON-STORE
Holdoff)

Increases A Sweep holdoff time by at least a factor of 10,

STORE holdoff Is a function of microprocessor activity and the
pretrigger acquisition. The VAR HOLDOFF control maintains
some control over the STORE holdoff by preventing a new
trigger from being accepted by the storage clrcuitry until the
next (or current, if one is in progress) NON-~-STORE holdoff has
completed.

Trigger Level Readout Accuracy

*(0.3% of 10 times the VOLTS/DIV switch setting).
Applies to £10 divisions from zero volis.

Acquisition Window Trigger Points

Pretrigger Seven-eighths of the waveform acquisition window is prior to
the trigger (other trigger points are selectable via the MENU).

Midirigger One-half of the waveform acquisition window is prior to the
trigger (other trigger points are selectable via the MENL).

Post Trigger One-eighth of the waveform acquisition window is prior to the
trigger (other trigger points are selectable via the MENU).

Polnt-Selectable Triggering PRETRIG? MIDTRIG?  POST TRIG?
1K Record Length 128 512 896
4K Record Length 512 2048 3584

HORIZONTAL DEFLECTION SYSTEM

NON-STORE Sweep Rates
Calibrated Range

A Sweep - 0.5 sec per division to 0.05 us per division in a 1-2-5
sequence of 22 steps.©
B Sweep 50 ms per division to 0.05 ps per division in a 1-2-5
sequence of 19 steps.c
STORE Mode Ranges
REPETITIVE 0.05 us per division 10 0.5 s per division .4
RECORD 1 s per division to 50 ms per division.®d
ROLL/SCAN 0.1 s per division to 5 s per division. (A Sweep only).2:9

iPerformance Requirement not checked in manual.
d The X10 MAG control extends the maximum sweep speed to 5 ns per division,
The X10 MAG control extends the maximum sweep speed to 5 ns per divislon. The 4k COMPRESS control multiplies

the SEC/DIV by 4.
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Table 1-1 (cont)

Characteristics Performance Requirements
NON-STORE Accuracy Unmagnified Magnified
+15°Cto +35°C
0.5 s per division +2% +3%
to 0.1 us per division
0.05 us per division 2% +49%
0°Cto +50°C
0.5 s per division to +3¢9,8 +49,8
0.1 us per division
0.05 s per division +3%@ +6%2
Sweep accuracy applies over the center eight divisions,
Exclude the first 40 ns of the sweep for magnified sweeps
and anything beyond the 100th magnified division.
STORE Accuracy See Horizontal Differential Accuracy and Cursor Time

Differance Accuracy.d

NON-STORE Sweep Linearity

0.5 s per division to 10 ns per division

+0.1 division.

5 ns per division

*0.15 division.

Linearity measured over any two of the center elght divisions.
Exclude the first 40 ns and anything past the 100th division of
the X10 magnified sweeps.

Digital Sample Rate Single Trace CHOP/ALT
SAMPLE —10___ ,-a —30__ .a
(1 ps per division to 5 s per division) SEC/DIV SEC/DIV
PEAKDET or 100 MHz®2 100 MHz?@
ACCPEAK
(1 us per division to 5 s per division)
REPETITIVE Store 100 MHz2 100 MHz 2
(0.05 us per division to 0.5 us per
division)
Externai Clock
Input Frequency
Slow Dcto 1 kHz,
Fast Dc to 100 kHz,

Digital Sample Rate

100 MHz in ACCPEAK and PEAKDET, otherwise it is equal to
the input frequency.@

Sereen Update Rate
Slow

One data pair for every second falling clock edge®

Fast

Varies with record length and sweep speed.?

3 performance Requirement not checked in manual.
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Table 1-1 (cont)

Characteristics

Performance Requirements

Extemal Clock (cont)
Duty Cycle

10% or greater (1 us minimum hold time) @

Ext Clock Logic Thresholds

Logic Thresholds are TTL compatible.@

Maximum Safe input Voltage A

25V (dc + peak ac) or 25 V p~p ac at 1 kHz or less @

Input Resistance

Greater than 20 kQ (LSTTL compatible).

STORE Mode Resolution
Acquisition Record Length

1024 or 4096 data points @

Single Waveform Acquisition Display

1024 data points (100 data points per division across the
graticule area).®

CHOP or ALT Acquisition Display

512 data points (50 data points per division across the
graticule area) 2

Horizontal POSITION Control Range

Start of the 10th division will position past the center verti-
cal graticule line in X1; 100th division in X10 magnified and
NON=-STORE,

Horizontal Varlable Sweep Control Range

NON-STQRE Continuously variable between calibrated settings of the
SEC/DIV switch. Extends the A and the B Sweep speeds by
at least a factor of 2.5 times over the calibrated SEC/DIV
settings.

STORE Horizontal Variable Sweep has no affect on the STORE Mode
time base. Rotating the Variable SEC/DIV control out of the
CAL detent position horizontally compresses a 4K point
acquisition record to 1K points in length, so that the whole
record length can be viewed on screen, Screen readout is
altered accordingly.

Displayed Trace Length
NON-STORE Greater than 10 divisions.
STORE 10.24 divisions @

Delay Time

0.5 ps per division to
0.5 s per division
(A Sweep)

Delay POSITION
Range

Less than (0.5 div + 300 ns) to greater than 10 divisions.

Delay Time is functional, but not calibrated, at A Sweep
speeds faster than 0.5 ps per division.

NON-STORE Delay Jitter

One part or less in 5,000 (0.02%) of the maximum available
delay time.

@performance Requirement not checked In manual.
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Table 1-1 (¢cont)

Delay Time Differential Measurement
Accuracy (Runs After Delay only)

Characteristics

+15°Cto +35°C

Performance Requirements

+1% of reading, £0.5% of full scale (10 divisions).

0°Cto +50°C

+2% of reading, *0.5% of full scale (10 divisions)2

Exclude delayed operation when the A and B SEC/DIV knobs
are locked together at any sweep speed or when the A
SEC/DIV switch is faster than 0.5 us per division. Accuracy
applies over the B DELAY TIME POSITION control range.

DIGITAL

STORAGE DISPLAY

Vertical

Resolution

10 bits (1 part in 1024).2

Display waveforms are calibrated for 100 data points per
division.

Position Registration
NON-STORE to STORE

*0.5 division at graticule center at VOLTS/DIV switch settings
from 2 mV per division to 5 V per division.

CONTINUE to SAVE

*0.5 division at VOLTS/DIV switch settings from 2 mV per
division to 5 V per division.

SAVE Mode Expansion or Compression
Range

Up to 10 times as determined by the remaining VOLTS/DIV
switch positions up or down,

2 mV per division acquisitions cannot be expanded, and 5 V
per division acquisitions cannot be compressed.

Any portion of a stored waveform vertically magnified or com-
pressed up to 10 times can be positioned to the top and to
the bottom of the graticule area.

Storage Display Exp

ansion Algorithm
Error g

+0.1% of full scale.@

Storage Display Cdmpreg_ion
Algorithm Ercor

+0.16% of reading *0.4% of full scale.2

Horizontal

Resolution

10 bits (1 part in 1024) 8
Calibrated for 100 data points per division.

Differential Accuracy

Graticule indication of time cursor difference is % 2% of the
readout value, measured over the center eight divisions.,

SAVE Mode Expansion Range

10 times as determined by the X10 MAG switch.

Expansion Accuracy

Same as the Vertical.®

2 performance Requirement not checked In manual.
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Tahle 1-1 {cont)

Characteristics Performance Requirements

DIGITAL READOUT DISPLAY

CURSOR Accuracy

Voltage Difference * 3% of the AV readout value, 30.4% of full scale
{10 divisions).

Applies within center 6 divisions.

Time Difference
AECORD or ROLL/SCAN

SAMPLE or AVERAGE 1 display interval.

PEAKDET or ACCPEAK +2 display interval @
REPETITIVE

SAMFPE or AVERAGE +(2 display interval + 0.5 ns) 2

ACCPEAK +(4 display interval + 0.5 ng).2

A display interval is the time between two adjacent display
points on a waveform.

X-Y OPERATION (X1 MAGNIFICATION ONLY)

Deflection Factors Same as vertical deflection system with the VOLTS/DIV
Variable controls in the CAL detent position.

NON-STORE Accuracy Measured with a dc-coupled, five—division reference signal.
X-Axls
+15°C 0 +35°C *3%.
0°Cto +50°C +4% 8
Y-Axis Same as vertical deflection system?
NON-STORE Bandwidth (-3 dB) Measured with a five-division reference signal.
X-Axis DC to at least 2.5 MHz.
Y-Axis Same as vertical deflection system®
NON-STORE Phase Difference Between +3 degrees from dc 1o 150 kHz 2

X-Axis and Y-Axis Amplifiers vertical Input Coupling set ta DC.

STORE Accuracy

X-Axis and Y-Axls Same as digital storage vertical deflection system 8
Useful Storage Bandwidth

RECORD and REFETITIVE Siore Modes 5

P a
secpv 2

8parformance Requirement not checked In manual.
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Table 1-1 (cont)

Characteristics Performance Requirements
STORE Mode Time Difference Between
Y-Axis and X-Axis Signals
RECORD, SCAN, and ROLL Modes +1.0ns.@
REPETITIVE Store SEC/DV _ y 44
100
PROBE ADJUST
Output Voltage on PRB ADJ Jack 0.5V 15%.
Probe Adjust Signal Repetition Rate 1 kHz +20% 2
Z-AXIS
Sensitivity (NON-STORE Only) 5 V causes noticeable modulation. Positive-going Input
decreases intensity.
Usable frequency range is dc to 20 MHz.
Maximum input Voltage A 30V (dc + peak ac) or 30 V p-p at 1 kHz or less @
Input Resistance Greater than 10 kQ.2
POWER SUPPLY
Line Voltage Range 90 Vac 1o 250 Vac. @
Line Frequency 48 Hz to 440 Hz, @
Maximum Power Consumption 85 watts (150 VA).2
Line Fuse 2 A, 250V, slow blow.8
Primary Circuit Dielectric Requirement Routine test to 1500 V nms, B0 Hz, for 10 seconds without
breakdown.®
CRT DISPLAY
Display Area gecmX 10 em@
Standard Phosphor P31.2
Nominal Accelerating Voltage 14 kv.@
X-Y PLOTTER QUTPUT
Maximum Safe Applied Voltage, Any A 25V (dc + peak ac) or 25 V p-p ac at 1 kHz or less 2
Connector Pin
X and Y Plotter Outputs
Pen Lift/Down Fused relay contacts, 100 mA maximum.2
Output Voltage Levels 500 mV per division +10%. Center screen is 0 V 1 division.
Measured with a de-coupled, five-division reference signal.
Series Resistance 2k0 *10% 28
4.2 V Output £10% through 2 k02

2performance Requirement nat checked In manual.
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Table 1-1 {(cont)

Characteristics Performance Requlrements
MEMORY

Non-Volatile Memory 26 Khytes.
Power-Down

Battery Voltage Memary retained for battery voltages greater than 2.3 v.@

Data Retention Memory maintained at least 6 months without instrument

power. 2
Battery Life Power-down data retention specification shall be maintained

for 3 years without battery change @

Power~down Detection

Threshold Fall asserted for supply drop to less than 4.5 V.2
Reset held until supply is greater than 4.75 V.2

Reset Delay Power-down interrupt o reset delay 21 ms2
GPIB OPTION
GPIB Requlrements Complies with ANSI/IEEE Standard 488-1978.2
RS-232-C OPTION

RS§-232-C Requirements Complies with EIA Standard RS-232-C.2

Baud Rates _
Avallable Rates 110, 300, 600, 1200, and 2400 baud?®
Accuracy < 1% error.®

8performance Requirement not checked in manual.
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Table 1-2

Environmental Characteristics

Characteristics

Performance Reguirements

—

Environmental
Requirements

The instrument meets the following MlL—T—Eﬁ&OOD require-
ments for Type Ill, Class 5, Style D equipment, except where
noted otherwise.

Temperature
Operating 0°C 1o +50°C (+32°F to +122°F)®
Nonoperating ~-40°Cto +71°C (-40°F to +160°F)2
Tested to MIL-T-28800D, para 4.5.5.1.3 and 4.5.5.1.4, except
that in para 4.5.5.1.3 steps 4 and 5 (-10°C operating test) are
perfarmed before step 2 (-40°C nonoperating test). Equipment
shall remain off upon retum to room ambient temperature during
step 6. Excessive condensation shail be removed before oper-
ating during step 7.
Altitude
Operating To 4,500 meters (13,716 feet).®
Maximum operating temperature decreases 1°C per 1,000
feet above 5,000 feel.
Nonoperating To 15,240 meters (50,000 feet).?
Exceeds requirements of MIL-T-2880D, para 4.5.5.2.
Humidity

Operating and Nonoperating

5 cycles (120 hours) referenced to MIL-T-28800D para
4.5.5.1.2.2 for Type lll, Class 5 instruments. Operating and
nonoperating at 95%, -5% to +0%, relative humidity, Oper-
ating, +30° C to +50°C; nonoperating, +30°C to +60°C.2

EMI (electromagnetic interference)

Meets radiated and conducted emission requirements per VDE
0871, Class B.2

To meet EMI regulations and specifications, use the specified
shielded cable and metal connector housing with the housing
grounded to the cable shield on the AUXILIARY CONNECTOR.

Vibration
Operating

15 minutes along each of three major axes at a total displace-
ment of 0.015 inch p-p (2.3 g at 55 Hz) with frequency varied

from 10 Hz to 55 Hz to 10 Hz in one-minute sweeps. Hold for
10 minutes at 55 Hz in each of the three major axes. All major
resonances are above 55 Hz.

Meets requirements of MIL-T-22800D, para 4.5.5.3.1.2

2 performance Requirement not checked in manual,
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Table 1-2 (cont)

Characteristics Performance Requirements

— - ————

Shock

Operating and Nonoperating 30 g half-sine, 11 ms duration, three shocks per axis each
direction, for a total of 18 shocks®

Meets requirements of MIL-T-22800D, para 4.5.5.4.1, except
limited to 30 g.

Bench Handling Test Each edge lifted four inches and allowed to free fall onto a
solid wooden bench surface.?

Meets requirements of MIL-T-22800D, para 4.5.5.4.3.

3 performance Requirement not checked In manual.
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Table 1-3
Physlical Characterlistics

Characteristics

Performance Requirements

Weight See Figure 1-2 for dimensional drawing.
With Power Cord, Caver, Probes, and 9.4 kg (20.7 Ih).
Pouch
With Power Cord Only 8.2 kg (18 In).

Domestic Shipping Weight 12.2 kg (26.9 Ib).

Height 137 mm (5.4 in).

Width
With Handle 360 mm (14.2 in).
Without Handle 328 mm (12.9 in).

Depth
With Front Cover 445 mm (17.5 in).

Without Front Cover

440 mm (17.3 in).

With Handle Extended 511 mm (20.1 in).
400
- 300
(&
- 200
A \
-
o N
o
i 100
(4 ]
=
o 50
o
'.,...
a 125V
= 20 //
10

10 kHz

50 kHz 100 kHz 500 kHz 1 MHz

100 MHz

TO6T-28

Figure 1-1. Maximum Input voltage versus frequency derating curve for the CH10OR X, CH2ORY,

and EXT INPUT connectors.
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Figure 1-2. Physlcal dimenslons of the 2232 Oscllloscope.
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OPERATING INFORMATION

SAFETY

This part of the manual tells how to prepare for and to
proceed with the initial start-up of the instrument.

Refer to the Safety Summary at the front of this manual for
power source, grounding, and other safety con-
siderations peraining to the use of the instrument.
Before connacting the oscilloscope to a power source,
read entirely both this section and the Safety Summary.

LINE VOLTAGE

This instrument is capable of continuous operation with
input voltages that range from 90 V to 250 V with source
voltage frequencies from 48 Hz to 440 Hz.

POWER CORD

A detachable three-wire power cord with a three-
contact plug is provided with each instrument for con-
necting to both the power source and protective ground.
The power cord may be securad to the rear panel by a
cord-set-securing clamp (see Figure 2-1). The
pratective-ground contact in the plug connects (through
the protective-ground conductor) to the accessible
metal parts of the instrument. For electrical-shock pro-
tection, insert this plug only into a power-source outlet
that has a properly grounded protective—ground contact,

Instruments are shipped with the power cord specified
by the customer. Available power-cord information is
presentad in Figure 2-2, and part numberg are listed in
Options and Accessories (Section 7). Contact your
Tektronix representative or local Tektronix Field QOffice for
additional power-cord inforrmation.

LINE FUSE

The instrument fuse holder is located on the rear panet
(see Figure 2-1} and contains the line—protection fuse.
The following procedure may be used either to verify that
the proper fuse is installed or to install a replacernent
fuse.

1. Unplug the power cord from the power-input source
(if plugged in).

2. Press in the fuse-holder cap and release it with a
slight counterclockwise rotation.

o . _f .
/ CAUTION CAUTION w

FOR CONTINUED FIRE PROTECTION 10 AviiD ELECTAIC
HILALE UNLY WITH SPECHFIED
TYPE &ND RATED FUSE, DISCONNGECT
FiWLK INPUE REFQRT, REFLACING FUSE.
LIHE VOLTAGE RANGE| FUSE 250Y |
260V AL | 24 stow | EXT §OANIG INPUY
10K4E. POSITIVE GOING

INPUT QECREAZES

INT{NSITY,

b VOLT P P GAUSES

WOTICEABLE MOOULA.

TION AT KORMA|,
INTERBITY,

230V PERK

SHOCK, THL PUWEI
CORD PROTECTIVE
GRAQUNDING CONMOUCTCR
MUST BE CONNECTED
TO CROUND.

00 NDT K{MOVI
COVER. REFER
SERYICING TDH
QUALIFED PERFONNEL,

POWER

Max WATTS &5
MAX Vb 150
FHEDUENCY

d8. 440 Hp

POWER
CCRD
CONNECTOR

faa POWER CORD CLAMP
@\ FLAT WASHER

- SELF-TAPPING SCREW

(48088-02)(7088-02)7067-30

Figure 2-1. Securing the detachable power cord to
the instrument.

3. Pulithe cap (with the altached fuse inside) out of the
fuse holder.

4, Verlfy that the proper fuse is installed (see the rear-
panel fuse nomenclature).

5. Reinstall the proper fuse Inthe fuse cap and replace

the cap and fuse in the fuse holder by pressing in
and giving a slight clockwise rotation of the cap,

2-1
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Plug Power Cord/ Une Reference
Configuration Option Piug Type Voltage Standards
ANSI CT3.11
us. u.s. 120V NEMA 5-156-P
Std. 120v IEC 83
UL 1Ba.8
ey CEE(7).
UR I, IV, vt
Al 220V 220v IEC 83
EC 127
BS 1383
A2 Uk® 240V IEC 83
240V IEC 127
Australlan ASC112
’f{ A3 240V 240v IEC 127
ANSI ©73.20
4 North
N A4 Amerlcan 2407 HERA S
240V
uL 198.8
Switzarland sEv
‘% AS ol 220v P
2 A 8A, type C fusa I also Installed Inside the plug of the Option A2
powor cord,
® Roterence Standards Abbreviations:
ANS| ~American National Standards Institute
AS—Slandards Assoclation of Australa
B9 —Britiah Standards Institution
CEE - Inflemational Commissicn on Rules for the Approval of Electrical
Equipment
IEC — intemnational Electrotechnical ¢
NEMA — Natlonal Electrical Manutacturer's Assoclation
BEV —fchweizervischer Elektrotechnischer Verein
UL— Underwriters Laboratories inc. 7087-31

Figure 2-2. Optional power cords.

INSTRUMENT COOLING

To prevent instrument damage from overheated com-
ponents, adequate internal airflow must be maintained
at all times. Before turning on the power, first verify that
both the fan-exhaust holes on the rear panel and the air-
Intake holes on the side panel are free from any obstruc-
tions to airflow. After turning on the instrument, verify that
the fan is exhausting air.

START-UP

The instrument automatically performs power-up tests
of the digital portion of the circuitry each time the
instrument is turned on. The purpose of these tests is to

provide the user with the highest possible confidence
level that the instrument is fully functional. If no faults are
encountered during the power-up testing, the instrument
will enter the normal operating mode. If the instrument
fails one of the power-up tests, the instrument attempts
to indicate the cause of the failure,

If a failure of any power-up test occurs, the instrument
may still be usable for same applications, depending on
the nature of the failure. If the instrument functions for
your immediate measurement requirement, it may be
used, but refer it to a qualified service technician for
repair of the problem at the earliest convenience. Con-
sult your service department, your local Tektronix
Service Center, or your nearest Tekironix representative if
additional assistance Is required.

REPACKAGING

If this instrument Is shipped by commercial trans-
poriation, use the original packaging material. Unpack
the instrument carefully from the shipping container to
save the carton and packaging material for this purpose.

If the original packaging is unfit for use or is not avail-
able, repackage the instrument as follows:

1. Obfain a corrugated cardboard shipping carton
having inside dimensions at least six inches greater
than the instrument dimensions and having a carton
test strength of at least 275 pounds.

2. If the instrument is being shipped to a Tektronix
Service Center for repair or calibration, attach a tag
to the instrument showing the following: owner of the
instrument (with address), the name of a person at
your firm who may be contacted if additional infor-
mation is needed, complete instrument type and
serial number, and a description of the service
required,

3. Wrap the instrument with polyethylene sheeting or
equivalent to protect the outside finish and prevent
entry of packing materials into the instrument.

4. Cushion the instrument on all sides by tightly
packing dunnage or urethane foam between the
carton and the instrument, allowing for three inches
of padding on each side (including top and bottom).

5. Seal the carton with shipping tape or with an
industrial stapler.

6. Markthe address of the Tektronix Service Center and
your relurn address on the carton in one or more
prominent locations.
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THEORY OF OPERATION

SECTION ORGANIZATION

This section contains a functional description of the 2232
Digital Storage Oscilloscope. The discussion begins
wilh a summary of instrument functions. Following the
general description, each major circuit is explained in
detail. Functional block diagrams and schematic dia-
grams are used to show the interconnections between
parts of the circuitry, to indicate circuit components, and
to identify interrelationships with the front-panel
controls.

Schematic diagrams and the overall block diagrams are
located in the tabbed “Diagrams” section at the back of
this manual. The schematic diagram associated with
each description is identifled in the text and indicated on
the tab of the appropriate foldout page by a numbered
diamond symbol. For best understanding of the circuit
being described, refer 1o both the appropriate schematic
diagram and the functional block diagram.

INTEGRATED CIRCUIT DESCRIPTIONS

Digital Logic Conventions

Digital logic circuits perforrn many functions within the
instrument. Functions and operation of the logic circuits
are represented by |logic symbology and terminology.
Most logic functions are described using the positive-
logic convention. Positive logic is a system where the
more positive of two levels is the TRUE (or 1) state; the
more negative level is the FALSE (or 0) state. Inthis logic
description, the TRUE state is HI, and the FALSE state is
LO. The specific voltages which constitute a Hl or a LO
state vary between specific devices. For specific device
characteristics, refer to the manufacturer's data book.

Linear Devices

The operation of individual linear integrated circuit
devices is described in this section using waveforms or
graphic techniques to illustrale their circuit action,

GENERAL DESCRIPTION

Introduction

In the following overall functional description of the
instrument, refer to the basic block diagram, Figure 3-1,
and to the detailed block diagrams located in the
“Diagrams” section of this manual. Each major block in
the diagram represents a major circuit within the instru-
ment. In Figure 3-1, the numbered dlamond symbol in
each block indicates the schematic diagram number.
Much of the analog portion of the oscilloscope operates
without direction from the Microprocessor circuitry,
These portions of the instrument are described first, with
appropriate references to areas that either provide infor-
mation to the Microprocessor or are controlled by the
instrument's storage circuitry. The Microprocessor and
Storage ocircuit descriptions follow the more con-
ventional portions of the Instrument’s clrcultry.

Vertical

Signals to be displayed on the crt (cathode-ray tube) are
appliedto either orboththe CH 1 QR X andthe CH20RY
input connectors. The signals may be coupled to the
attenuator either directly (DC) or through an input—
coupling capacitor (AC). The inputs may also be discon-
nected, and the input to the attenuators grounded, by
switching to the GND position of the input coupling
switch. In the GND paosition, the ac-coupling capacitoris
allowed to precharge to the dc level present at the input
connector. This precharging prevents large trace shifts of
the display when switching from GND to AC coupling.
The Attenuators are switched by the front-panel VOLTS/
DIV switches and scale the applied signal level to obtain
the desired display amplitude. Information about the
input Coupling switch and the channel VOLTS/DIV
switch positions is read by the Microprocessor, These
signals control the STORE mode ground-reference
acquisition and the crt readout displays of the Input
Coupling and VOLTS/DIV switch settings of the active
channel(s).
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Figure 3-1. Simplified block diagram.



Scaled output signals fromthe Attenuators are appliedto
the Vertical Preamplifiers for amplification. The Channel
2 Preamplifier has additional circuitry, permitting the
operator to invert the Channel 2 display on the cathode-
ray tube (crt). Each Vertical Preamplifier has a bandwidth
limit circuit controlled by the BW LIMIT switch on the front
panel. Either the full 100 MHz bandwidth or limited
20 MHz bandwidth may be selected. Trigger pickoffs in
each channel supply a trigger signal to the Trigger Ampli-
fler when internal triggering is selected. Other signal
pickoffs provide vertical posltion Information to the
Position Signal Conditioning circuitry for vertically
positioning the stored signal. The final stage of the Verti-
cal Preamplifier for each channel provides one of two
signals; either the vertical channel signal for the analog
presentation on the crt or the vertical acquisition signal to
be digitized by the starage circuitry.

Channel signals either for direct analog presentation on
the crt or for application to the Storage digitizing circuitry
are selected by the analog Channel Switch under control
of the front-panel Vertical MODE switches. The
switching signals from the Channel Switch Logic control
a diode gate (Channel Switch) that selects the channel
signal(s) to be applied to the Delay~line Driver. If ADD is
selected, both channel signals are appliedto the Delay-
line Driver where the signals are summed together. The
Delay-Line Driver provides the proper signal-driving
level and impedance malch to the Delay Line, where the
vertical signai is delayed approximately 100 ns with
respect to the trigger signal. The vertical signal delay
allows time for the Horizontal circuitry to starnt the sweep
before the vertical signal is applied to the crt.

Whenever STORE mode is selected, analog signals
from the Storage circuitry are supplied to the Channel
Switch circuit. Under control of the Channel Switch
Logic, which is in tum switched by signals from the
Display Controller, the analog display signal out of the
final Vertical Preamplifler stage in each channel Is
biased off. The Channel 1 and Channel 2 Acquisition
signals from the final preamplifiers are then biased onto
pass the signals to be digitized to the Storage circuitry.
At the same time, the Channel Switch (diode gate) s
switched to pass the Storage vertical signal to the Delay
Line Driver inpul.

Final amplification of the vertical signai (either STORE or
NON-STORE) is done by the Vertical Output Amplifier,
This stage produces the signal levels that vertically
deflect the crt electron beam, This amplifier stage also
contains the vertical trace separation circuitry that
separales the NON-STORE A Intensified trace from the
B Delayed trace when Alternate Horizontal display mode
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is selected. The amount of trace separation is controfled
using the front panel A/B SWP SEP knob.

Triggering

The Triggering circuitry uses either the Intemal Trigger
signal obtained from the input signal(s), an External
Trigger signal, or a Line Trigger signal derived from the
ac-power-source to develop trigger signals for the
Sweep Generator. The Auto Trigger circuit sets the range
of the Trigger Level to conform approximately to the
peak-to-peak amplitude of the selected trigger signal
when either AUTO or TV FIELD A TRIGGER Mode is
selected, In NORM mode, the TRIGGER LEVEL control
must be adjusted to the signal level before a sweep will
be triggered. ROLL mode (menu selected and used at
the slower sweep speeds in STORE mode) overrides the
triggering circuit functions; a continuous signal acqui-
sition is made and the signal is displayed without the
need of a trigger signal.

The triggering circuitry contains the TV Field Sync circuit.
This circuit provides stable triggering on television
vertical-sync pulses when in the TV Field triggering
made. TV Ling triggering is possible using P-P AUTO
trigger mode.

Signal pickoffs from the Internal Trigger circuitry provide
the X-Axis signal for the nonstore X-Y display mode and
the B trigger signal for triggered B Sweeps.

A Sweep

The A Sweep Generator and Logic circuits control the
nonstore sweep generation and both the Store and the
nonstore A Sweep timing. When the A TRIGGER Mode
switches are setto either P-P AUTO or TV FIELD and no
trigger signal is present, the Auto Baseline circuit causes
the Sweep Logic circuit to produce a sweep for ref-
erence purposes. In the NORM setting, the Auto
Baseline circuit is disabled and NON-STORE sweeps
are not generated until a trigger event accurs. NORM
trigger mode is used to obtain stable triggering on low-
repetition rate signals that do not provide a trigger hefore
an auto baseline is generated, SGL SWP (single sweep)
trigger mode allows only one sweep fo be generated
after being reset and is used 1o obtain the waveform from
a one-shot event.

ROLL and SCAN Storage modes are useful in capturing
low-frequency and low-repetition rate waveforms. In
SCAN mode, receiving a trigger causes the pretrigger
portion of the waveform o update as a black. The post-
trigger waveform updates from the trigger point to the
right edge of the screen as new data is acquired. ROLL
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Storage acquisitions differ from the NON-STORE
sweeps and SCAN Storage mode in that a trigger signal
is not used for acquisition of the signal or displaying the
waveform. The A Sweep Logic circuitry provides gating
and holdoff signals used by the Storage circultry to con-
trol its acquisition and display cycles for all storage
modes, except ROLL.

The A_GATE(L) signal applied to the A Miller Sweep
Generator circuit starts the Nonstore linear sweep witha
ramp time that is contralied by the A SEC/DIV switch set-
ting. Switch position pickoffs supply the SEC/DIV switch
setting information to the Microprocessor for use in
STORE mode harizontal timing. The A SEC/DIV switch
setting is also displayed on the ot for both Store and
Nonstore operation.

B Sweep

The Alernate B Sweep Circultry controls the Nonstore
BOTH and B Delayed Horizontal mode displays. This
gircuitry includes the B Miller Sweep Generator and B
Sweep logie circuitry, STORE mode B timing is con-
trofled by the B SEC/DIV switch. BOTH Horizontal MODE
Iz not avallable with STORE. In STORE mode, the BOTH
selection displays an A Intensified Trace only. The inten-
sified zone on the A trace indicates the position and
approximate amount of the A trace that is displayed by
the B Delayed Display.

Horizontal

NON-STORE A and B Swesp signals (or the X-Axis sig-
nal from the X-Y Amplifier in the NON-STORE X-Y
Display mode) are applied to the Horizomtal Prearnplifier
wheare one is selected and amplified. Gain in the Pre-
amplifier is switchable between X1 and X10. The X10
gain is used for NON-STORE X 10 Magnification. STORE
made X10 expansion is done digitally and reflected in
the horizontal deflection signals supplied aftet the Hotl-
zontal Preamplifier. Horizontal positioning of both the
STORE and ihe NON-STORE display is done by
applying a horizontal position de offset 1o the Horizontal
Preamplifier. The amplified NON-STORE horizontal sig-
nal is applied 1o the Horizontal Mux circuit where it is
available for selection.

STORE mode horizontal deflection signals are also
applied to the Horizontal Mux. Selection of either the
NON-STORE sweep signals or the STORE deflection
signals is done by control signals from the Channel
Switch Logic in the Vertical circuitty. The selected
harizontal deflection signals are then amplified by the
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Harizontal Qutput Amplifier to the levels needed to drive
the crt’s horizontal deflection plates.

Microprocessor

The Micraprocassor (MPU) controls the digital storage
and display sections of the oscilloscope. Under finm-
ware control {firmware is the programmed instructions
contained in read-only memory), the Microprocessor
monitors the operation of the inatrument and sets up the
circuitry to perform as dictated by the front-panel control
settings. Data transfer to and from the Microprocessor
and address selection of a device to be communicated
with are done over & 20-line 1/Q bus. Eight of the lines
(PADO through PAD7) form a combined address/data
bus while the remaining 12 lines (A8 through A19) are for
addressing only. Timing for the execution of instructions,
addressing, and data transfers is provided by an exter-
nal, crystal-controlled oscillator and divider that drives
the Microprocessor clock generator.

Storage front-panel control settings are passed to the
Microprocessor via eight-bit bus drivers. Settings of the
analog front-panel controls and switches are aiso pro-
vidsdto the MPU, but via different bus drivers. The Status
ADC and Bus Interface circuitry provides the interfaces
from the analog front-panel controls to the data bus.

Status ADC and Bus Interface

Switch settings and status bits are applied directlyto bus
drivers. Each data bit then corresponds to a switch
setting (either open or closed) or a atatus bit logic ievel
(gither Hl or LO). Analog front-panel Information is multi-
plexed to an analog-to-digital converter where it is con-
verted to a digital value and appliedto a bus driver. When
the Microprocessor reads the bus, it obtains a data byte
that represents the position value for a single control
rather than the switch or status data bits of the digital-
type Information. The Microprocessor determines the
control settings from the value of the data bytas or status
bits received and sets up the digital storage circuits
accordingly,

Storage Acquisition

Input signals to be digitized are selected by the Channel
8witch. Either or both (for ADD) of the input signals
picked off from the Verical Preamplifier may be
selected. The acquisition signal conditioning circuitry
consists of A/D conversion modules, that provides gain
control, offset control, leve! shifting, signal addition, and
high frequency compensation. The analog-to-digital
conversion modules acguire the conditioned analog



input signal and perform the conversion functions
required to provide an 8-bit digital representation of the
input signal which is supplied to the digital acquisition
memory system for digital signal processing.

Digital Acquisition and Memory

The digitized waveforms are applied to the digital acqui-
sition memory system via the two data buses from the
A/D conversion modules. The digital acquisition
memory systemn consists of digital acquisition IC and
elght 2-K by 8-bit random-access memory devices.

The digitized waveforms are ciocked into the digital
acquisition IC which demultiplexed the acquisition data
and writes it into the acquisition IC at a rate determined
by the A or B SEC/DIV switch setting. The digital acqui-
sition 1C contains several intemal circuits that controls
the way the digitized waveforms to be transferred to the
acquisition memory. The acquisition data is controlled in
part by the Microprocessor that select the channel or
channels to be displayed and enables the XY mode.

When waveform data is to be read out of the Acquisition
Memory, the digital acquisition IC is loaded with the
address of the data for the waveform. The Micro-
processor sequences through the addresses reading
out the data bytes.

Digital Time Base

An accurate frequency source for synchronizing the
Microprocessor with the other digital devices on the bus
is provided by a 100 MHz oscillator. That frequency is
divided down by the Clock Generator to produce the
various clocking rates. The Time Base Mode Register
latches control data bits from the Microprocessor data
bus to set the operating mode of the time base. These
control bits switch the Trigger Mux circuit to either A or B
Trigger, enable the trigger logic circuit, switch the clock
multiplexer to change the clock rate, start a storage
acquisition, and enable interrupts to the Microprocessor.
The programmable Time Base Divider, under control of
the Microprocessor via the Time Base Divider Register,
generates a sampling rate that corresponds to the front-
panel SEC/DIV switch setting.

The Digital Time Base Trigger Logic circuit looks at
whether the pretrigger data portion of the record has
been filled. If the pretrigger portion is full, thenthe A or B
Gate generates the trigger. When a trigger is generated
in Repetitive Storage mode, the Clock Delay Timer
measures the time delay between the arrival of the trig-
ger and the 100 MHz clock. The time difference valye is
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used by the Microprocessor to accurately position the
acquired data with respect to the actual frigger point.

The delay difference between the start of the acquisition
and the occurrence of the B trigger is also measured.
This value is only used in BOTH Harizontal MODE when
running the B Horizontal display in Triggerable After
Delay to provide a readout of the time delay between the
A Trigger and the B Trigger points.

Acquisition samples are counted to determine when a
full record of data has been stored and to keep track of
the beginning and ending memory locations of the
record. The Record Counter in the Digital Acquisition IC
is also programmable to provide for the different record
lengths for one-channel or two-channel acquisitions,
different Pretrigger selections, and elther 4K-byte or 1K-
byte record length.

Digital Display

A custom IC handles the digital display generation. The
Display Controller functions as an interface between the
processor bus, dispiay memory (RAM), and vector gen-
erators to form waveform and character displays on the
crt. The controller reads a display list from the Display
Memory and drives X- and Y-Vector Generators to
create the waveform and readout displays. Z-Axis con-
trol signals are also generated to drive the crt Z-Axis
Amplifier for Stored waveform and Readout intensity
control. Control signals to the Microprocessor and
Display Memory are generated In response to a pro-
cessor read/write request.

Digital-to-analog converters take the digital data bytes
supplied from the Display Memory via the Display Con-
troller and change them to the X~ and Y-Axis analog
signals that drive the Horizontal and Vertical Vector
Generators. The vector signals are applied to the Hori-
zortal and Vertical Output Amplifiers to produce the
STORE mode deflection signals and NON-STORE
mode character readout,

The Display Memory is two 32-K X 8-bit static random
access memories (SRAM), One RAM provides the 8-bit
waveform bytes of the stored waveform, and the other
RAM stores attribute bits that are used to define the
waveform point intensity and mark the end of the record.
Data is either stored or read out, as the operation in
progress requires.

Vector Generator

X- and Y-Axis analog signals from the Digital Display
are converted by the Vector Generators into the vector
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signals used to drive the crf deflection plates. Vector sig-
nals are produced for the stored waveforms, the menu
displays, and the readouts. The Vector Generator is
switched to the dot-display mode for equivalent-time
sampling waveforms and X-Y displays.

The X-Y Plotter driver circuit is included in this portion of
the circuitry. When the X-Y Plotter Is enabled, x-axis and
y-axis signals are switched via the plot multiplexer to the
x~axis and y-axis plot amplifiers. The VECT_SMPL(L)
signal is switched via the same multiplexer to drive the
Pen-Down amplifier.

Z-Axis

The Z-Axis Amplifier has input signals from muitiple
sources that control the crt intensity on a time-shared
basis. NON-STORE intensity signals are the level inputs
from the A and B INTENSITY controls that are controiled
by the Altemate Display switching and B Z-Axis Logic
circuits. Additional Z-Axis drive current is supplied
during the intensified portion of an A trace during the B
Sweep when B8OTH Horizontal display mode is
selected. The remaining nonstore signals that have
control of the display brightness are the EXT Z-AXIS
INPUT signal, the CHOP mode blanking signal, and the
XY({L) control signal. All of these sources are added to
provide the time-shared nonstore displays.

For the Store waveform and the Menu and Readout
character displays, an additional Z-Axis drive signal
from the STORAGE/READOUT INTENSITY control is
switched on and off by the Display Controller. The con-
troller signals determine when the stored waveforms and
the readout characters are turned on and if any portlons
of the display will be intensified more than the rest.
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Further amplification of the combined signal sources
provides the amplitude levels required to drive the crt.

The Z-Axis signal is applied to the crt DC Restorer circuit
where it is shifted to the large negative potential used by
the crt. The potential controls the amount of current
supplied by the electron beam to the crt phosphors.

Power Supply

Operating potentials for the instrument are obtained from
a power supply that consists of the Preregulator, Inverter
and Transformer, and Rectifiers and Filters. Approxi-
mately + 42V is supplied by the Preregulator to drive the
20 kHz Inverter stage through the Transformer primary
windings. The transformer secondary windings produce
the various ac levels that are rectified and filtered to
provide the supply voltages for the instrument's circuitry.
A High Voltage Multiplier circuit produces the
accelerating, focus, and cathode potentials used by the
crt.

Probe Adjust

A front-panel PRB ADJ output is provided for use in
adjusting probe compensation. The voltage at the PRB
ADJ connector is a negative-going square wave that
has a peak-to-peak amplitude of approximately 0.5V
with a repetition rate of approximately 1 kHz.

Communications Options

Options for this Instrument provide a choice of either an
IEEE-488 GPIB (General Purpose Interface Bus) or an
RS-232-C serial output port. The options allow the
transfer of stored waveforms and the control of certain
Instrument functions.
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DETAILED CIRCUIT DESCRIPTION

INTRODUCTION

The detailed circuit description of the 2232 first
describes the analog opeérating portion of the ascillo-
scope followed by the digital portion. During the descrip-
tion of the analog circuitry, references are made to
circuitry that either provides information to the micro-
processor or is controlled by the instrument’s storage
circuitry,

The instrument has full conventional oscilloscope
capabilities with all the associaled analog circuitry.
Signal pickoff points and signal insertion points connect
the analog portion of the instrument to the digital oper-
ating system to acquire and display the stored
waveforms. The digital circuitry enhances the analog
display by providing crt readouts of the VOLTS/DIV, SEC/
DIV, and Delay Time Pasition control settings.

VERTICAL ATTENUATORS

The Channel 1 and Channel 2 Attenuators circuitry,
shown on Dlagram 1, are identical with the exception of
ihe additional Invert circuitry In the Channei 2 Paraphase
Amplifier. Therefore, only the Channel 1 Attenuator is
described, with the Invert circuitry of Channel 2
discussed separately.

The Attenuator circuit and switches (see Figure 3-2)
provide control of the input coupling, the vertical deflec-
tion factor, and the variable volts/division gain. Vertical
input signals for display on the crt or for acquisition by
the storage circuitry may be connected to either or both
the CH 1 OR X and the CH 2 OR Y input connectors. In the
X-Y mode of operation, the signal appliedtothe CH 1 OR
X connector provides horizontal (X-axis) deflection for
the display, and the signal applied to the CH 20R Y
connector provides the vertical (Y-axis) deflection for
the display.

Switch contacts onthe A14 CH 1 Logic board are read by
the microprocessor to determine the CH 1 VOLTS/DIV
switch and Input Coupling switch settings. A switch con-
tact associated with CH 1 CAL (Varlable VOLTS/DIV)
control, R43, is also read to sea whether that control is in
or out of the callbrated (CAL) detent.

Input Coupling (AC-GND-DC Switch)

A signalfromthe CH 1 OR X input connector may be ac or
dc coupled to the High-Impedance Attenuator circuit or
disconnected completely by the Input Coupling Switch,

Signals from the CH 1 OR X Input connector are routed
through resistor R1 to Input Coupling Switch, S1. When
51 is set for dc coupling, the Channel 1 signal goes
directly to the input of the High-Impedance Attenuator
stage. When ac coupled, the input signal must go
through de-blocking capacitor, C2. The blocking
capacitor stops the dec component of the input signal
from reaching the Attenuator circuit. When switched into
the signal path, attenuators AT1 and AT2 attenuate the
input signal by factors of 100 and 10 respectively. When
81 is set to GND, the input of the Buffer Amplifier is con-
nected to ground through R8. This provides a ground
reference for the analog display and the microprocessor
without removing the applied signal from the input con-
nector. The coupling capacitor precharges through R2,
R4, and R8 to prevent large trace shifts when switching
from GND to AC.

A probe coding ring on the CH 1 OR X input connector is
used 1o read the attenuation factor of the attached probe
1o automatically adjust the VOLTS/DIV scale factors in
the readout. The default setting is for X1 attenuation
when either coaxial cables or uncoded probes are
connected to the vertical inputs.

Buffer Amplifier and Low-Impedance
Attenuator

The Buffer Amplifier presents a high-impedance,
low-capacitance load to the signal from the
High-lmpedance Aftenuator and a low output
impedance to the Low-Impedance Attenuator. The dual-
path buffer amplifier (slow path and fast path) combines
dc stability with high-speed perfarmance,

The input signal connects to the gate of source-follower
Q13 through R6 and C6 (the fast path) and 1o the inverting
input of operational amplifier U10 from the resistive volt-
age divider formed by R3 and R5 (the slow path).
Source-follower Q13 and emitter-follower Q18 have
high-impedance Inputs that isolate the applied signal
from the loading effects of the Low-Impedance
Attenuator. A voltage divider formed by R46, R47, and
R48 at the emitter output of Q18 applies feedback to the
noninverting input of slow-path armplifier U10. The two
input voltages to amplifier U10 are compared, and the
conductivity of current-source transistor Q15 is changed
to comect for any frequency-gain error at the source of
Q13. The bandwidth of 10 is limited by capacitor C10
sothatthe slow path responds only to frequencies below
100 kHz. Input offset valtage compensation for U10, pro-
vided by R10, eliminaies trace shift between VOLTS/DIV
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switch settings. Gain in both paths Is matched by adjust-
ing MF/LLF Gain Bal potentiometer R47. The path gains
then remain matched by the corrective action of U10 and
Q15 If gain differences In the two paths start to develop.

Low-Impedance Attenuator R19 divides down the Buffer
Amplifier output signal for application to Paraphase
Amplifler U30. The attenuator's output impedance is 75
ohms at all VOLTS/DIV switch settings. The VOLTS/DIV
switch (§10) determines whether the Paraphase Ampii-
fler receives a signal attenuated by a factor of 1 (no
attenuation), 2, 4, or 10.

Paraphase Amplifier

Paraphase Amplifier U30 converts the single-ended
signal from the Low-impedance Attenuator into a
differential signal for the Vertical Preamplifier. Included in
the circuitry is switching that provides additional gain for
the 2 mV position of the VOLTS/DIV switch, adjustments
for amplifier dc balance, and circuitry for the Variable
VOLTS/DIV function. Additionally, Channel 2 Paraphase
Amplifier U8O contains circuitry to invert the Channel 2
display.
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Figure 3-2. Block dlagram of the Channel 1 Attenuator circuit.
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The signal from the Low-impedance Attenuator goes to
ihe base of one transistor in U30. The other input tran-
sistor is biased by the divider network formed by R30,
R31, and R33 to a level that produces a null between the
outputs of U30 (no trace shift onthe crt screen) when the
VOLTS/DIV controf is switched between 5 mV and 2 mV.
Emitter current for the two input transistors is supplied by
R21, R22, R23, and VAR BAL potentiometer R25. Resis-
tor R29 is the gain-setting resistor between the two emit-
ters. High-frequency compensation of the amplifier is
provided by the series combination of R27 and C27
shunting R29. In the 2 mV position, amplifier gain is
Increased because contact 15 of S10 is closed to place
2 mV Gain potentiometer R26 and compensating
capacitor C26 in parallel with R29,

The collector current from the two input transistors in U30
serves as emitter current for the two differential output
transistor pairs. Base-bias voltages for the two output
pairs are developed by the divider network formed by
R39, R41, R42, and Variable VOLTS/DIV potentiometer
R43. The transistors of U30 have matched
characteristics, so the ratio of currents in the two IC
diodes connected to pin 11 determines the currentratios
in the output transistor pairs. As Variable VOLTS/DIV
potentiometer R43 is rotated from calibraled to
uncalibrated, the conduction level of the transistors
connected to R35 increases. Since the transistor pairs
are cross-connected, the increased conduction in one
pair subfracts from the output current produced by the
transistor pair connected to R38, and the overall gain of
the amplifier decreases. VAR BAL potentiometer R25 is
adjusted to balance the amplifier for minimal dc trace
shift as the Variable VOLTS/DIV control Is rotated.

incorporated in the Channel 2 Paraphase Amplifier is
circuitry that allows the user to invert the polarity of the
Channel 2 signal. When INVERT switch 890 is out, the
frangistor pairs In UB0 are biased as they are in U30, and
CH 2traceis notinverted. When 590 Is in, connections to
the bases of the output transistor pairs are reversed,
reversing the polarity of the output signal to produce an
inverted Channel 2 trace and Channel 2 storage acqui-
sition signal. The inverted/noninverted state is read by
the microprocessor, and an indicator (]) is displayed in
the crt readout adjacent to the CH 2 VOLTS/DIV readount
to indicate to the user when INVERT is in effect. invert Bal
potentiometer R75 is adjusted for minimal dc¢ trace shift
when the INVERT button is switched between the In and
Out positions.
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VERTICAL PREAMPLIFIERS

The Channel 1 and Channel 2 Vertical Preamplifiers,
shown on Diagram 2, are identical In operation.
Operation of the Channel 1 amplifier is described.
Differential signal current from the Paraphase Amplifieris
amplified to produce drive current to the Delay Line
Driver and supply the Channel 1 signal to the Storage
Acquisition circuitry. Internal trigger signals for the
Trigger circuitry are picked off prior to the Vertical Pre-
amplifier. The Channel Switch circuitry controls channel
selection for the NON-STORE crt display. STORE mode
signal acquisition and display, and the selection of either
STORE or NON-STORE, is controlled by the Display
Confroller circuitry (Diagram 16).

Common-base transistors Q102 and Q103, which com-
plete the Paraphase Ampilifier portion of the clrcuitry
shown on Diagram 1, convert differential current fromthe
Paraphase Amplifier into level-shifted voltages that
drive the bases of the input transistors of Vertical Pre-
amplifier U130. Differential internal trigger signals are
picked off at this point from the collector signals of Q102
and Q103 before Vertical POSITION dc offset is added to
the input signals.

‘The collectar current of each input transistor of U130 is
the emitter current for two of the differential output tran-
sistors. One of the collectors of each output palr sup-
plies one side of the differential Non-store signal to the
Delay Line Driver, and the other collector in each pair
supplies one side of the differential Channel signal to the
Storage Acquisition circuitry. The base bias voltages of
the output transistors are controlled by the Channel
Switch Logic circuitry. The switching circuitry determines
which channel is active (CH 1, CH 2 or both for ADD) In
NON=-STORE, and which channel supplies the Storage
Acquisition signal in STORE.

Bandwidth Limit

BW LIMIT switch, S226A (Diagram 3), C117, C118, and
the diode bridge formed by CR116, CR117, CR118 and
CR119 reduce the bandwidth of the amplifier when
desired. With full 100 MHz bandwidth, R116 is grounded
through BW LIMIT switch 8226A, and the nonconducting
diode bridge Isolates C117 and C118 from the vertical
signal. With bandwidth limit on, R116 is connected ta the
+ 8.6 V supply, and the diode bridge is forward biased.
The two bandwidth limiting capacitors are then inthe ver-
tical signal path, and high-frequency signals above
20 MHz are attenuated.
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£226B (Diagram 12), the other half of the bandwidth limit
switch, Is scanned by the microprocessor, and when the
bandwidth limit is selected, it tells the display system to
put the BWL symbol on the screen.

Vertical POSITION control R112 adds an offsetvoltageto
the palr of differential transistors, Q114 and Q115, that
supply the emitter current to the Preamplifier input tran-
sistors, Unequal collector currents from Q114 and Q115
go {o the Iinput transistors to introduce the vertical
position offsetto the Channel 1 Non-store signal. Qutput
signals from Q114 and Q115 are applied to a Storage
Vedical Posltion conditioning circuit where dc offset
adjustments provide tracking cofrections between the
vertical positions of the Non-store and the Store signals.

When Channel 1 is selected to drive the Delay Line
Driver, the Q output (pin 8) of U540A is HI. That HI is
switched through U7201 to the bases of the Non-store
signal transistors (connected to pin 14 of U130). These
transistors are then forward-biased, and the Channel 1
signal is conducted 1o the Channel Switch circuit,
Channel 1 is not selected, then the Q output of US40A is
LO, and the Non-siore signal transistors are reverse-
biased to prevent the Channel 1 Non-stare signal from
being displayed. The gain of the Preamplifier is set by
adjusting R145 to control the signal current that is
shunted between the two differential outputs. Amplifier
gain Is reduced by the current shunted between the two
halves of the Preamplifier.

Channel Switch Logic

The Channel Switch Logic circuitry, shown on Diagram 2,
utilizes the front-pane! VERTICAL MODE and STQRE/
NON-STORE mode switches to select the crt display
format. See Figure 3-3 for a block diagram of the circuit.

When any display mode other than X-Y is selected, the
XY line connected to 8550 is at ground potential. VERTI-
CAL MODE switches 8545 and 8550 control the con-
nection between the XY control line and the Set and
Reset inputs of flip-flop U540A for the NON-STORE
display formats.

CHANNEL 1 DISPLAY ONLY. The CH 1 position of 550
grounds the Set input (pin 4) of US40A while the Reset
input (pin 1) is held HI by pull-up resistor R539. This pro-
duces a Hl and a LO on the Q and Q outputs of US40A
respectively. The levels are selected by multiplexer
U7201, biasing on the Channel 1 Non-store output tran-
sistors In U130, allowing the Channel 1 input signal to
drive the Delay Line Driver. The Channel 2 Preamplifier
Non-store output transistors in U180 are biased off.
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CHANNEL 2 DISPLAY ONLY. The CH 2 position of 5550
holds the Reset input of US40A LO through CR538, and
the Set input is held Hi by pull-up resistor R538. The out-
puts of US40A are then Q LO and Q HI biasing on the
Channel 2 Preamplifier Non-store output transistors (in
U180) and biasing off the Channel 1 Preamplifier Non-
store output transistors (In U130). Channei 2 then
supplies the signal to drive the Delay Line Driver.

To display the ADD, ALT, or CHOP formats, 8550 mustbe
in the BOTH position to ground the A, C, and F pins of
5545,

ADD DISPLAY. Inthe ADD position of $545, both the Set
and Reset inputs of U540A are held LO by CR534 and
CR537. The Q and Q1 outputs of US40A are then both HI,
and signal currents from the Channel 1 and Channet 2
Preamplifiers add together to drive the Delay Line Driver.

CHOP DISPLAY. Inthe CHOP position, the CHOP(L) line
is held LO, keeping the Q output of flip-flop US408B HI.
This enables CHOP multivibrator US37D to begin switch-
ing. The switching rate is determined primarily by the
component values of R544, R545, and C545. The output
of U537C (the inverted output of the multivibrator circuit)
drives U537A and supplies the CHOP clock 1o flip-flop
US40A. The output of US37C also drives US378B, the
CHOP Blanking Pulse Generator (see Diagram 9).

Coupling capacitor C547 and resistors R547 and R548
on pin 5 of U5378 (see Diagram 9) form a differentiating
circuit that produces short duration pulses during the
switching of US40A. These pulses are inverted by U5378
to generate the Chop Blank signal to the Z-Axis Ampli-
fier. The pulses blank the crt during CHOP switching
times.

The ALT_SYNC signal on pin 2 of US37A (see Diagram 2)
is Hl except during hold off. While pin 2 is HI, the output of
US37C Is inverted and passed by US37A to the clock
input (pin 3) of U540A. Since the @ output of U540A is
connected back to the D input, and both the Set and
Reset inputs are HI, the outputs of US40A switch (change
states) with each clock input. The Delay Line Driver Is
then supplied alkemately from the Channel 1 and Chan-
nel 2 Preamplifiers at the CHOP rate.

ALTERNATE DISPLAY. In ALT, the CHOP(L) line is held
Hl, disabling CHOP multivibrator US37D. The output of
US37C, the chop bianking signal, is Hi. Input signals to
US37A are the HI from US37C and ALT_SYNC from the
Hold-Off circuitry in the A Sweep Generator. The output
of US37A is then the Inverted ALT_SYNC signa!l that
clocks Chamnel Select flip-flop US40A. The
ALT_SYNC(L) clock toggles the outputs of US40A at the
end of each sweep so that the Channel 1 and Channel 2
Preamplifiers altemately drive the Delay Line Driver.



Theory of Operation—2232 Service

- POSITION CH1
SIGNAL ——= POSITION TO
POSITION | CONDITIONING STORAGE
CH1 AMPL
POSITION »
= a4
POS + -
POS -
CH 1-
- . 2 o
COMMON 1
CH1 -CH1_SIG BASE
siGNAL (|  ANPL BANDWIDTH LIMIT
FROM CR116, CR117, CR118, PCH1 SIG
PARAPHASE | +CH1_SIG o CR119, C117, C118 CH1 b ——=—% CHANNEL1
AMPLIFIER \ ———=] Q VERTICAL SIGNAL TO
Q103 l CH 1+ PREAMP STORAGE
NCH1 SIG | AcquiSTION
PTRIG TO U130 "
+ | INTERNAL
NTRIG1 (" TRIGGER
o AMPL
CH1 ENABLE 4
NCH1 NONSTORE
PCH1 NONSTORE
CHOP_BLANK T0
= Z-AXIS AMPL
VERTICAL
VERTICAL CHANNEL CHILON 10
MODE SWITCHING Tacen
CONTROLS LOGIC AND SRR, CIRCUIT
CHOP -
BLANKING CH2 ENABLE TO CHANNEL
— © 2PREAMP
Us37A, C, D STORE A/B
FROM U5S40A, B SWP SEP
ODISPLAY ERASTY | u7201 s TO HORIZ
CONTROLLER
u72028 STORE(L) _ MUX
ca25
I
1€
U225 COMMON
b MODE
[ FEEDBACK
1 y
STORE MODE —DVOUT I ~HANNEL PYERTRY DELAY- _—
VERTICAL SIGNALS
SWITCH LINE
VECTOR GENERATOR \ ————— ™ CR200 SIG
T0
CR201 Q202 DELAY
NCH2 NONSTORE >~ gg% gggg LINE
PCH2 NONST
Phe —_—| u7202A JVERTN Q207
7067-34|

Figure 3-3. Store/Non-Store Vertical Swilching.

3-1



Theory of Operatlon— 2232 Service

STORE MODE DISPLAYS. Under direction from the
Display Controller, multiplexer U7201 selects eithernon-
store or slore signals to drive the Delay Line Driver. In
NON-STORE, the multiplexer switches the Q and T out-
puts of U540A to the Channel Switch to allow the switch-
Ing sequences Just described. However, when STORE is
selected, the non-store analog signal to the Channel
Switch is turned off, and the store vertical deflection ana-
log signals are applied to the Delay Line Driver input, The
store waveform display is determined by the Display
Controlier (Diagram 16).

The non-store output transistors are hiased off by setting
pins 9 and 12 of U7201 LO. The forward bias is removed,
and the non-slore path Is digabled. Pin 7 of U7201 is
switched LO in STORE mode. Inverter U7202B inverls
the LO, supplying forward bias to the store output tran-
sistors in both Preamplifiers. Selection of either channel
signal for digitizing is done by a channel switch [C inthe
Storage Acquisition clrcult (Diagram 14).

The STORE signal from U7202B also goes to the Sweep
Sep circuit to disable that circuit during STORE mode
and to the Horizontal MUX circult (Diagram 7) to block
the non-store sweep signals from going to the Hori-
zontal Quiput Amplifier. To complete the switching fo
STORE mode, Pin 7 of U7201 is switched HI and applied
to Inverter U7202B. The LO output signal from U72028
(STORE) Is applied 1o the Vartical Channel Switch circuit
1o pass the STORE mode vertical deflection signal to the
Delay Line Driver. That same LO signal also goeas to the
Horizontal Mux to pass the STORE mode horizontal
deflection signal 1o the Horizontal Output Amplifier.

A Z-Axis disabling signal DIS_Z(L) applled 10 NAND-
gate US37B (see Diagram 9) disables the Chop Blanking
circuitry for STORE mode displays. DIS_Z(L) holds the
output of the Chop Blanking clrcuit HI to block the non-
store Z-axis signals from the Z-Axis Amplifier,

VERTICAL OUTPUT AMPLIFIER

Vertical Output Amplifier circultry, shown on Diagram 3,
amplifies the vertical signal and drives the crt deflection
plates. The Delay Line Driver converts the signal into a
signal voltage to drive the Delay Line. Delay Line
DL9210 delays the vertical signal so that the leading
edge of the triggering signal ¢an be viewed. The Vertical
Ouiput Amplifier drives the vertical deflection plates of
the cit. The A/B Sweep Separation circuit vertically
positions the Non-store B trace with respact to the Non-
store A trace in BOTH Haorlzontal mode displays.
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Delay Line Driver

The Delay Line Driver converts the signal current fromthe
Vertical Preamplifiers or the STORE mode Vector Gen-
erator circuitry into & signal voltage to drive the Delay
Line. Transistors Q202, Q203, Q206, and Q207 form a
differential shunt feedback amplifier with the gain con-
trolled by feedback resistors R216 and R217. Amplifier
compensation is provided by C210 and R210, and out-
put common-maode do stabilization is provided by U225,
Sheuld the de voltage at the junction of R222 and R223
move off zero, U225 changes the base current supplied
to Q202 and Q203 through R202 and R203 1o return the
output of the Delay Line Driver 1o an average dc voltage
of zero.

Delay Line DL9210 adds about 80 ns of delay to the verti-
cal signal. In that time, the Sweep Generator has
sufficient time to start producing a sweep before the
vertical signal that triggered the sweep reaches the cit.
This permits viewing the leading edge of the triggering
signal.

Vertical Output Amplifier

The Vertical Qutput Amplifier drives the vertical deflac-
flon plates of the cit. Signals from the Delay Line goto a
differential amplifier formed by Q230 and Q231 with low-
and high-frequency compensation provided by the RC
networks between the emitters. Thermal compensation
is provided by thermistor RT236, and overall circuit gain
is set by R233. The output stage of the Amplifier is two
totem-pole  transistor  pairs, Q254-Q256 and
Q255-Q257, that convert the collector cutrents of Q230
and Q231 to proportional output voltages. Resistors
R256, R258, R257, and R259 are feedback elements and
bias voltage dividers. Biasing Is set so each transistor in
a pair develops one-half the final output voltage on a
side. The amplifier output signals drive the vertical crt
deflection plates.

Beam Find is used to keep the vertical frace within the
graticule area for locating off-screen and over-scanned
traces. When the front-panel BEAM FIND switch opens
the contacts of $390 (found on Diagram 8), the direct
-8.6 V supply to R261 i3 removed, and emitter current
goes through R261 and R262 in series, The added series
resistance reduces the amount of available emitter cur-
rent and limits the amplifier’s dynamic range. In normal
amplifier operation, S390 connects the -8.6 V supply
directly to R261, and full emitter gurrent is possible inthe
output transistors.



A/B Sweep Separation Circuit

The clrcuit formed by Q283, Q284, Q285, and associ-
ated components acts to vertically position the
Non-store B trace with respect to the Non-store A trace
in BOTH Horizontal mode. In the B Sweep interval, the
SEP(L) signal from the Alternate Display Switching cir-
cuit (Diagram 6) is LO, and Q283 is biased off. This puts
A/B SWP SEP potentiometer R280 In the circuit where it
can affect the bias level on one side of the differential
current source formed by Q284 and Q285. Changing the
bias adds a dc offset current to the Vertical Output Ampli-
fier that moves the B trace vertically with respectto the A
trace.

During the Non-store A sweep Interval, the SEP(L) signal
is HI, and Q283 is tumed on to isolate potentiometer
R280 from the biasing circuit of Q284. The base voltages
of Q284 and Q285 are then equal. With the same bias to
both sides of the Vertical Qutput Amplifier, no offset is
added to the A frace. In STORE mode, the HI STORE
signal placed on the base of Q282 keeps Q283 off, and
the A/B Sweep Sep circuit on.

TRIGGERING

The Trigger Amplifiers, shown on Diagram 4, provide trig-
ger signals 10 the Sweep Generators from the Vertical
Preamplifiers, the EXT INPUT connector, or the power
line. The A&B SOURCE switch selects Channel 1,
Channel 2, or an external trigger as the trigger source.
Also, the A COUPL switch can select the power line sig-
nal as the A trigger source. See Figure 3-4 for the block
diagram of the trigger amplifiers and switching circuitry.

Internal Trigger Pickoff

Signals from the Vertical Preamplifiers drive the CH1 and
CHZ2 Internal Trigger Amplifiers with channe! selection
determined by the VERTICAL and HORIZONTAL MODE
switches. Trigger signal pickoff from Channel 1 is done
by Q302 and Q303. Q327 and Q328 pick off the Channel
2 internal trigger signal. The circuitry associated with
Channel 2 is the same as that for Channel 1 except for a
trigger offset adjustment, Channel 1 trigger signal
circuitry is described; equivalent components in
Channel 2 perform identically.

Differential vertical signals from the Channel 1 Pre-
amplifier go to Q302 and Q303. These emitter-follower
transisiors each drive one input transistor in trigger
preamplifier IC U310. The collectors of the U310 input
transistors in turn supply emitter current to a pair of two
current-steering transistors. A compensation and
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biasing network is connected between the emitters of
the Input transistors. Trigger Offset potentiometer R309
in the emitter circuit adjusts the bias levels of the two
input transistors of U310 to match the de offsets of the
Channel 1 and Channel 2 Trigger Amplifiers.

One ftransistor in each side of the output differential
amplifier pairs of U310 has its base bias set 10 a fixed
level by the divider network formed by R321 and R322.
The bias voltage of the other transistor in each pair is
controlled by the CH1_TRIG(L) signal from the Trigger
Switch circuitry. When the CH1_TRIG(L) signal is HI, the
transistors in each output pair with the collectors con-
nactedtogether (pin 6 and pin 14) are biased on, and the
other rransistors in the output pairs are off. The collector
signal currents of the conducting transistors are equalin
amount but of opposing polarity, so the signal is
canceled. When the CH1_TRIG(L) signal is LO, the other
transistors in each pair are biased on, and a differential
signal is developed across output load resistors R314
and R315 to drive the Intemal Trigger Amplifier.

Internal Trigger Amplifier

The Internal Trigger Amplifier converts the differential
trigger signals from the Vertical Preamplifiers into a
single-ended signal that drives the X-Axis Amplifler and
the A and B Trigger Level Comparators.

Differential signal current is applied to the emitters of
U350D and U350E. The collector current of U350D is
changed to a voltage signal and inverted by U350C. The
apposite-phase collector current of U350E produces a
voltage drop across R359 which is In phase with and
adds to the voltage across R360 at the collector of
U350C. The summed voltages appear at the base of
U350A. Feedback resistor R357 provides thermal bias
stabilization for U350C.

Emitter-follower U350A buffers the signal and shifts the
dc level back to 0 V. The emitter output signal of U350A
drives the X-Axis Amplifier, the B Trigger Level
Comparator, and the base of emitter-follower U350B.
The emitter signal of U350B in tum supplies the A Internal
Trigger signal. The circuit arrangement of U350A and
U350B, with the common collector current path through
R363, produces thermal bias stabilization of the two
transistors.

Trigger Switching Logic

CH 1, CH 2, A EXT, or VERT MODE Internal Trigger sig-
nals may be selected by A & B SOURCE switch S565.
The A Internal Trigger Signal from the emitter of U350B is
passed to the A Trigger Level Comparator through
forward-biased diode CR372 and Q401
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Figure 3-4. Block Diagram of Trigger Ampliflers and Switching.




CHANNEL 1. For triggering from Channel 1,the A & B
SOURCE switch Is setto CH 1. The XY line connected to
5656 is at ground potentlal, holding pin 4 of U555B LO.
The output of USS58B Is then also LO, and the Channel 1
signal has a path through U310, At the same time, the
Channel 2 signal path through U335 is shut off by the out-
puts of US55C and U565B both being HI.

CHANNEL 2. For triggering from Channel 2, the A & B
SOURCE switch is set ta CH 2, and U555C pin 10 and
U555D pin 12 are LO. The outputs of both AND gates are
then forced LO. A LO output from US55C enables the
Channel 2 signal path through U335, and the HI outputs
from US558 and USB5C disable the Channel 1 path
through U310.

VERT MODE. When the A & B SOURCE switch is setto
VERT MODE, the trigger source is selected by the two
VERTICAL MODE switches. For all VERTICAL MODE
switch combinations except BOTH-CHOP, the base of
Q541 is HI. The inputs and outputs of US55B, USBSC,
and U555D are then all Hl, and trigger signal selection is
done by flip-flop US40A in the Channel Switch Logic
circuit (Diagram 2) using the CH1_ON and CH2 ON
control signals going to U565B and U565C.

With Channel 1 selected (VERTICAL MODE switch setta
CH 1), both inputs to NAND gate U565C are HI. The out-
put of USB5C is then LO, and U310 is biased on to select
Channel 1 as the Internal Trigger signal source. The LO
CH2_ON signalfromthe Q output of U540A is appliedto
US65B, and the CH2_TRIG(L) line at the output of U565B
is forced HI to shut off the Channel 2 Trigger signal path.

When Channel 2 is selected (VERTICAL MODE switch
set to CH 2), the outputs of US40A, U565B, and US65C
will be the reverse of the states described for Channe! 1
selection. The Channel 2 signal is then selected as the
Internal Trigger signal source, and the Channel 1 Trigger
signal path through U310 is shut off.

With ALT VERTICAL MODE selected, the inputs of NAND
gates U565B and US65C toggle (change state) with each
sweep, The outputs of the two gates also toggle, and
U310 and U335 are alternately biased on to select the
displayed channel signal as the Internal Trigger source.

In the ADD VERTICAL MODE position, both inputs 1o
US65B and 1o USE5C are HI, making the outputs of both
gates LO. Both the Channel 1 and the Channel 2 signal
path are twned on by blasing on U310 and U335
together. The output currents of both Trigger
Preamplifiers are summed in the Internal Trigger Ampli-
fier to produce the Internal Trigger signal.
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The CHOP VERTICAL MODE position grounds the base
of Q541 and puts a LO on an input of both U555B and
U555C. The outputs of these two gates are then LO, and
the signal to the Intermal Trigger Amplifier is the summed
Channel 1 and Channel 2 trigger signals, the same as
with ADD VERTICAL MODE.

The A EXT position applies 8.6 V to the base of Q393,
which tumns off. The EXT(L) signal on the collector of
Q393 forward biases CR383, passing the EXT_INPUT
signal from the A External Trigger Amplifier through
Q460, pin 4 (Trig In).

The A EXT position also applies 8.6 V to the anode of
CR396, which causes the INT(L) signal line to go high.
CR372 is turned off, preventing the internal trigger signal
from reaching Q401.

Thehigh onthe INT(L) signal line is also coupled through
CR391 to U9401 (diagram 12).

Trigger Qualifier

The Trigger Qualifier circuit synchronizes the storage
acquisition vertical channel to the alternate sweep logic
on the Main board, during ALT Vertical Mode operation.
If the microprocessor is ready to acquire channel 1, it
writes a low to TSEL via output port U4119, pin 12
(Diagram 17). If channel 2 acquisition is required, TSEL
wili be set high. In ALT Vertical Mode, the CH1_TRIG(L)
and CH2_TRIG(L) lines altemnately toggle after each
sweep. When CH1_TRIG(L) is low, CH2_TRIG(L) will be
high. The outputs of U501A and U501B are “wire-ORed”
together. If TSEL Is low, USO1A is enabled by applying
4+ 0.7 Vio pin 2, and US01B Is disabled by applying -0.1
V to pin 6. CH1_TRIG(L) goes low enabling the CH 1
Trigger Amplifier and forcing TOK(L) low through US01A.
TOK(L) is routed to U4104 to enable the storage trigger
multiplexer U4227 (Diagram 17). When TSEL is high,
Q524 is driven on, and the functions of US01A and
US01B are reversed.

A External Trigger Amplifier

The A External Trigger Amplifier buffers signals from the
EXT INPUT connector to drive the A Trigger Level
Comparator. Input signal coupling Is determined by A
EXT COUPL switch 8380 which selects AC, DC, or £ &
B coupling.

When S$380 is in the AC position, the input signal is
ac-coupled through C376. In the DC position, the input
signal is connected directly to the Amplifier. The 29
position attenuates the input signal by a factor of 10
through the compensated divider formed by R377, R378,
C380, and C381.
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Line Trigger Amplifier

The Line Trigger Amplifier supplies a line-frequency trig-
ger signal to the A Trigger Level Comparator when the A
COUPL switch is in the A LINE SOURCE position. Trans-
former T390 in the Power Supply (Diagram 8) provides
the line-frequency trigger signal through R397 to Q397.
Diode CR399 is forward bilased when 8392 is in the A
LINE SOURCE position, and the emitter signal of Q397
drives the A Trigger Level Comparator,

Trigger Signal BW LIMIT, HF REJ, and LF REJ

The upper frequency of the trigger signal and the vertical
channel bandpass are limited to 20 MHz when the front-
panel BW LIMIT switch Is pressed in. The BW Limit signal
voltage forward biases Q419, and capacitor C419
shunts the higher trigger signal frequencies to ground
through the transistor, With full 100 MHz bandwidth,
Q419 is biased off to remove the shunting effect from the
trigger signal line.

The HF REJ bandwidth limiting circuit provides high-
fraquency rejection of the trigger signal, When HF REJ is
enabled, Q7362 |s biased on and capacitor C7362
shunts trigger signal frequencies above 40 kHz to
ground through the fransistor.

The LF REJ circuitry provides low-frequency rejection of
the trigger signal. When A COUPL switch $392 is set to
the LF REJ position, +8.6 V Is applied to the base of
Q402, forward biasing it. The gate of Q401 is LO, tuming
Q401 off. The trigger signal is coupled to U460 through
capacitor C402 which attenuates trigger signais below
40 KHz. The LF REJ and INT(L) signals are also read by
Ug401 (Schematic 12), which is scanned by the micro-
processor for trigger coupling status information. This
data is used by the display system for trigger level
readout conditioning.

P-P Auto Trigger Level

The P-P Auto Trigger Level circult sets voltage levels at
the ends of the A TRIGGER LEVEL potentiometer (R438)
as a function of the A Trigger mode selection and the trig-
ger signals selected by the A & B SOURCE switch.

In the P-P AUTO and TV FIELD Trigger modes, Q413 is
blased off, and CR414 and CR415 are reverse biased.
Trigger signals selected by the A & B SOURCE switch
are sentto peak detector circuits formed by Q420-Q422
and Q421-Q423 via R420. These peak detectors track
de [evels and have high voltage-transfer efficiency. The
circuit arrangement of the transistors produces very low
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thermal drift and reduces the effect of differences Intran-
sistor characteristics.

The positive- and negative-peak signal levels are
stored by hold capacitors C414 and C415. The charge
on the capacitors is held near the peak voltage levels
between trigger signal peaks by the long time constant
discharge path through R426 and R427. Amplifiers
U426A and U426B are voltage followers with feedback
supplied by transistors Q428 and Q429. These feedback
transistors compensate the P-P Auto Trigger Level cir-
cuit for any thermal drift of Q420 and Q421 and shift the
output levels of the voltage followers back to the original
dc levels of the input trigger signal peaks. The output of
U426A is the positive peak voltage of the input trigger
signal, and the output of U426B is the negative peak
voltage. Auto Level Adjustment potentiometers R434
and R435 provide dc offset corrections to make certain
that the output voltages applied to the ends of LEVEL
potentiometer R438 remain at or just below the actual
peaks of the input trigger signal. In this way, the range of
the LEVEL conirol is held within the peak-to-peak limits
of the applied trigger signal for ease in triggering the
oscilloscope.

In NORM Trigger mode, + 8.6V is applied to the junction
of R411 and R414. Diode CR414 is forward biased. Tran-
sistor Q413 is also turned on inverting the applied signal
and forward biasing CR415. Input transistors Q420 and
Q421 are then biased off, and no frigger signals reach
the P-P Auto Trigger Level circuit. In this case, the inputs
1o U426A and U426B are fixed voltages, and the voltage
levels applied to the ends of the LEVEL potentiometer
are independent of trigger-signal amplitude. The user
must then adjust the LEVEL control to the correct level to
obtain triggering.

The Micropracessor is informed of the trigger mode by
Q7440 (Diagram 5) and its assoclated biasing resistors.
When the P_P(L) signal line is a LO at -8.3 V (indicating
that the P-P AUTO Trigger mode is in effect), Q7440 is
biased off, and its collector (and the P_P signal line to
the I/O circuit board) is pulled up to the + 5V supply via
R7442. When the P_P(L) signal is & Hl at +8.5 V for
NORM Trigger mode, Q7440 is biased on, and the P_P
signal is pulled LO by the conducting transistor.

A Trigger Level Comparator and Schmitt
Trigger

The A Trigger Level Comparator compares the level of
trigger signals selected by the A TRIGGER SOURCE
switch to the voltage set by the A TRIGGER LEVEL con-
trol and produces an output trigger signal at the correct



level. Rising or falling slope triggering is selected by the
front-panel A TRIGGER SLOPE switch,

integrated circuit U460, contains the A Trigger Level
Comparator and Schmitt Trigger circuitry. The output
voltage of the trigger amplifiers are applied to U460 pin
4. The other input to the comparalor is the wiper voltage
on the A Trigger LEVEL control, applied to pin 2 of U460.
The resistor R452 and the voltage at pin 5 of U460 sets
the emitter current for the comparator.

The Trigger Slope is determined by the relative voltages
on U460 pins 7 and 8. If pin 8 is at a higher level than pin
7, the plus output of U460 will change to a Hi state when a
paositive-going input signal crosses the threshold at pin
2 of U460. With pin 8 more negative than pin 7, the
Schmitt fires on a negative—going input. The voltage at
pin 7 is fixed, while that at pin 8 is selected by the A
TRIGGER SLOPE switch 8460 through R459, R461, and
R462.

The sensitivity of the Schmitt Trigger is controlled by the
current at pin 9. The setting of R471 determines the circult
hysteresis,

The outputs of the Schmitt Trigger are at pins 10 and 12 of
U460. The outputs are at ECL levels and are from emitter
followers internal to U460. Collector voltage to U460 is
supplled through pins 11 and 14. When TV FIELD is not
selected, the SS(L) line connectedio CR476 and R473 is
LO. Transistors Q473 and Q474 are biased off which also
biases Q487 off. Resistor R477 biases CR467 and
CR477 on and the +Out Trigger signal from pin 10 of
U480 passes through the diodes to U506-6 of the A
Sweep Generator,

TV Trigger Circuit

When TV FIELD mode is selected the SS(L) line is HI.
This disconnects the high-speed trigger path by
reverse-biasing CR467 and CR477. Setting the A Trigger
level threshold near the center of the harizontal-sync-
pulse swing establishes the untriggered level. This In
combination with the peak detectors makes the circuit
insensitive to the video information. The A TRIGGER and
LEVEL controls are set to provide a pulse-train corre-
sponding to the sync pulses of the TV signal. This pulse
train Is filtered by R467, C467, R468, R469, C469, and
R470, resulting in dc levels at the bases of Q473 and
Q474. The untriggered level (horizontal pulses) tums
Q474 on, which causes Q487 to conduct, providing aLO
to the sweep generator. When the TV-Verlical-Sync
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biock occurs the polarity reverses, turning Q487 off and
providing a positive-going signal to U506 pin 6 1o initiate
a sweep.

A SWEEP GENERATOR AND LOGIC

The A Sweep Generator and Loglc circuitry, shown on
Diagram 5, produces a linear voltage ramp that drives
the Horizontal Preamplifier in the Non-store mode. The
Sweep Generator circuits also produce gate signals that
time the crt unblanking and intensity levels for viewing
the Non-store digplays. In STORE mode, the A Sweep
Generator and Logic circuitry continues to produce
timing gates used by the Storage circuitry for triggering
the analog signal acquisitions. See Figure 3-5 for the
block diagram of the A Sweep Generator and Logic
circuitry.

The Sweep Logic circuitry controls the Non-store hold-
off ime and generates gating signals that start the
sweep when a trigger signal occurs and end the sweep
at the proper level. When using P-P AUTO or TV FIELD
triggering, the Sweep Logic circuitry causes the Sweep
Generator to free run If a trigger signal is not recelved or
does not come often enough,

A Miller Sweep Generator and SEC/DIV
Switching

The A Miller Sweep Generator is an integrator circuit that
produces a linear voltage ramp to drive the Horizontal
Amplifier for the Non-store A Sweep deflection. It
produces the ramp voltage by maintaining a constant
current through timing capacitors, causing a linear
voltage rise across them as they charge.

Field-effect ransistors Q704A and Q704B are matched
devices with Q704B acting as the current source for
Q704A. Since the gate and source of Q704B are
connected together with no voltage difference between
them, the source current available to Q704A is just
enough so that there is no voltage drop across the gate-
source junction of Q704A.

When the sweep is not running, Q701 is biased on,
holding the selected timing capacitors discharged. The
low impedance of Q701 in the feedback path holds the A
Miller Sweep output (A_SWEEP) near ground potential.
Thevoltage across Q701, in addition to the base-emitter
voltage of Q706, prevents Q706 from becoming
saturated.
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Figure 3-5. A Sweep Generator and Logic circultry.

A sweep ramp is started when Q576 is biased off. The
A_GATE(L) signal going to the base of Q701 from the
Sweep Logic circuit turns Q701 off. The timing capaci-
tors then begin charging at a rate set by timing resistors
R701, R702, and the selected timing capacitors. Due to
feedback from the circuit output through the timing
capacitors, the integrator input voltage at the gate of
Q704A remains fixed and sets a constant voltage across
the timing resistors. This constant voitage produces a
constant charging current through the timing capacitors,
which resuits in a lineatly increasing voltage ramp as
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they charge. The ramp is the A_SWEEP output signal at
the collector of Q706.

Parallel timing capacitors C702 and C703 remain in the
charging circuit for all SEC/DIV switch settings and are
used mostly for high sweep speeds. Capacitors C701A
and C701B are added In series at medium sweep
speeds, and C701B alone is added to the charging path
for slow sweep speeds.



When the ramp reaches approximately 12V, the End-of-
Sweep Comparator fransistor (Q525) becomes forward
biased. This action switches the A_GATE(L) Hl and starts
the analog hold-off period. During hold off the A Sweep
Generator Is reset. The A_GATE(L) signal going HI
biases gn Q701, and the timing capacitors are fully dis-
charged before another sweep starts.

One end of timing resistor array R701 is connected to the
HOR_REF signal, and the other end is connected to the
input of the Miller integrator by the SEC/DIV switch con-
tacts. The voltage applied to the timing resistor array via
the HOR_REF signal varies with the setting of the front-
panel Variable SEC/DIV control (R721, located on
Diagram 7). The STORE mode time base is not affected
by the variable potentiometer setting. Inthe CAL position
of R721, afixed reference level is applied to R701 to pro-
duce the calibrated Non-store sweep speed ranges.
Switch contacts actuated using the knob of R721 control
the STORE mode 4K/1K Compress and the X10 MAG
features. The X10 MAG feature works in both Non-store
and STORE.

Coded analog signals developed by circuitry connected
to the SEC/DIV switch contacts inform the Micro-
processor of the A SEC/DIV switch setting. The Micro-
processor then directs the Digital Time Base circuitry 10
set the correct STORE mode sampling rate.

A Sweep Logic

The A Sweep Logic circultry controls sweep generation,
as a function of incoming trigger signals and the A
Trigger mode selected.

Incoming trigger signals from the output of U460 clock
U502, a one-shot multivibrator, and cause the Q output
of U502 to go HI. If another trigger signal is not received
by U502 within the time limit determined by R503 and
€501, the Q output (U502 pin 3) will go LO. Whenever
trigger signals are being received, the Q output of U502
biases on Q509 to turn on DS518, the TRIG'D LED. The
output of US02 is also used inthe Auto Baseline circuitas
described in the “P-P AUTO and TV FIELD" part of the
discussion that follows.

NORM. When NORM Trigger mode is selected, input pin
120fUS32D is held Hi by S401B, causing the gate output
to also be Hl. The output of US32C is then LO, and U506
pin 3 is not held HI. Input pin 4 of U532A is held HI by
$401C, causing the output to be LO, placing a LO on
input pin 7 of dual flip-flop U508. Trigger signals
received at input pin 6 (a clock input) of U506 then clock
this LO to the Q output (pin 2).
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During the previous hold-off pefiod, US06 pin 2 was set
HI by U5328B. This made the @ output (pin 3) LO. The LO
biased Q576 on, preventing the A Miller Sweep from run-
ning. Whenever U506 pin 6 is clocked by a trigger signal
following hold off, the LO on the D input (pin 7) is trans-
ferred to the Q output (pin 2), and the Q output (pin 3)
goes HI. This biases Q576 off, and the A Miller Sweep
generates the sweep ramp as described in the previous
“A Miller Sweep Generator” discussion. When the ramp
voltage reaches about 12 V, End-of-Sweep transistor
Q625 is biased on. The output of US328 then changes
from LO to Hi, setting US06 pin 2 HI and blasing on
A_GATE(L) transistor Q576. This triggers Hoid-off One~
shot US04B to start the hold-off period, tuming off Q525.
Transistor Q701 in the A Miller Sweep generator is also
biagsed on to discharge the timing capacitors during
hold-off time.

With U504B triggered, output pin 10 changes from LO to
HI, where it stays for a time set by the Hold-Off Timing
circuity and the A SEC/DIV switch position. VAR
HOLDOFF potentiometer R9521 sels the amount of cur-
rent that is available to charge €518, €519, or C520 to
the threshold voltage on pin 14. During the time pin 101s
Hi, pin & (the set input) of U506 is held HI so that trigger
pulses cannot start a new sweep. When pin 15 of US048
reaches the threshold level on pin 14, pin 10 goes LO to
end hold off and release U506 from the set condition.
The circuit is then reset to start another sweep onthe next
trigger pulse that appears at the clock input (pin 6) of
US086. The holdoff capacitors are switched by transistors
Q7470 and Q7471 according to the states of the timing
swilch. Q7472 serves as a dual diode to carry the dis-
charge current. Logic signals AC1 and AC2 provide part
of the timing switch information for the I/O board, where
their states are read at an input port.

P-P AUTO and TV FIELD. When P-P Auto or TV Field
trigger is in use, the Auto Bassline circuitry is active. Pin
12 of U532D is held LO by R5689, and the output at pin 9
follows the signal provided by the Q output (pin 3) of
US02. If trigger signals are being recelved, U502 remains
set. As long as U502 is set, the output of US32D is HI,
causing the output of US32C to be LO. Dual flip-flop
US06 then responds to trigger signals at Clock input pin 6
as described in the “NORM" pant of this discussion. If
trigger signals are not being received by U502, its output
and the output of U532D are both LO, Witha LO on pin 10
of U832C, its output is the inverse of the input signal
appliedto pin 11, Atthe end of hold-off, that output goes
LO, making U506 pin 2 LO and pin 3 HI. This auto-
matically generates the A GATE and A_GATE(L)
signals, generating a sweep. The Auto Baseline con-
tinues holding NOR-gate U532C enabled so that new
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sweeps are generated at the end of hold-off as long as
trigger signals are not received at US02.

SGL SWP. The following discussion presumes Non-
store mode. In Sgl Swp mode, both the P-P AUTO and
NORM front-panel buttons are in their out position. This
results in a LO atthe output of U532C that does not permit
flip-flop U506 pin 3 to be held HI. A LO is also on input
pin 4 of US32A.

During hold-off, U5328 makes U506 pin 14 Hl and pin 15
LO, causing pin 7 (the D input) of U506 to be HI. After
hold-off ends, clock signals (triggers) to US06 pin 6
keep U506 pin 3 LO, keeping the sweep generator held
off. When the SGL SWP button is pushed in, pin 7 of
Us04A goes LO for a time period determined by the time
constant of R504 and C504 and then returns Hl. The HI
clocks the Hi on input pin 10 of U508 to output pin 15.
Consequently the output of US32A goes LO, and CR514
Is reverse biased to bias Q511 on, lighting the READY
LED. The next trigger puise applied to input pin 6 of US06
starls a sweep as described previously. Atthe end of the
sweep, U506 pin 15 goes LO and pin 14 goes HI,
causing the TRIG'D LED to go out and placing a Hl onthe
input pin 7 of US0B. A new sweep cannhot be started until
the SGL SWP button is again pressed, resetting the
sweep.

In STORE mode, the major difference Is that the
STO_RDY line is not true until the processor recognizes
that a trigger has occurred. This prevents the SGL SWP
button from affecting the circuit directly. Instead, the
processor determines the button was depressed,
releases STO_RDY, causing the effect described above
when a button Is depressed in Non-store mode.

X-Y. In the Non-store X-Y mode, the XY(L) signal is LO
and Q522 Is biased on, pulling pin 7 of U5328 LO. The
output of US32B holds U506 pin 3 LO and pin2 Hl, and no
sweeps can be started during X-Y mode. Non-store
X=-Axis deflection (horizontal) s determined by the CH 1
OR X input signal. in STORE mode, the A Sweep Logic
circuit must run to produce the gating required to
synchyonize the Storage signal acquisition. The
STORE_ON signal forward biases CR501 to override the
XY(L) signal, and the A Sweep Logic circuitry operates
as in Y-T Non-store mode.

B TIMING AND ALTERNATE B SWEEP

The Alternate B Sweep circuitry, shown on Diagram 6,
produces a linear voltage ramp that drives the Horizontal
Preamplifier for Non-store B Sweeps. The Altemate B
Sweep circuitry also produces the sweep-switching
signals that control the display of the A and B Non-store

3-20

Sweeps and the gate signals used by the Intensity and
Z-Axis circuits to set the crt unblanking and intensity
levels for the Non-store A Intensified and the B Sweep
displays. The B_GATE signal goes to the Digital Time
Base circuitry and Is the Storage trigger signal for B
Delayed Horizontal Display mode. See Figure 3-8 fora
block diagram of the B Sweep Generator and Logic
clreulitry.

The B Sweep ramp is started by the B Sweep Logic cir-
cuit either at the end of the set delay time (RUNS AFTER
DELAY) or when the first trigger signal occurs after the
delay time has elapsed (Trigger After Delay). This delay
time is a function of the B Delay Time Position
Comparator circuit and the A Sweep,

B Miller Sweep Generator

The B Miller Sweep Generator is an Integrator circuit
formed by Q708, Q710A, Q710B, Q712, and associated
timing components. This circuit produces the B Sweep
signal and works the same as the A Miller Sweep
Generator. See the “A Miller Sweep Generator” section
for a description of circuitry operation. The output at the
collector of Q712 drives the Horizontal Amplifier for Non-
store B Sweeps and is applied to the B end-of-sweep
transistor, Q643.

B Trigger Level Comparator and Schmitt
Trigger

The B Trigger Level Comparator and Schmitt Trigger are
contained in UB0S5. This circuit determines both the trig-
ger level and slope at which the B triggering signal is
produced. i functions in the same manner as the A
Trigger Level Comparator and Schmitt Trigger with the
exclusion of the TV trigger circuitry. See the “A Trigger
Level Comparator and Schmitt Trigger” section for a
description of circuit aperation. The + OUT terminal of
UB05 Is directly connected to the clock input of UB70A to
initiate the B Sweep when the B Trigger is utilized.

Run After Delay

The Run After Delay circuit lets the B Sweep Logic starta
B Sweep withaout the need for a B Trigger signal. For the
RUNS AFTER DELAY mode, B TRIGGER LEVEL control
R602 Is ratated fully clockwise. In this position of R602,
transistor Q637 is biased off, and a LO is present at its
collector. Inverter U660D then has a HI output at pin 8.
Resistor RB40 provides positive feedback to obtain
rapid switching of the transistor. This HI output reverse
biases CR626 so that the state of U670A is determined
by the level at U660F pin 12.
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Flgure 3-6. B Sweep Generator and Loglc circultry.
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If the B TRIGGER LEVEL control is not fully clockwise,
Q637 Isblased on, andthe B Sweep Isinthetriggerable-
after-delay mode. The output of US60D is then LO which
keeps the S input of U670A LO, preventing the flip-fiop
from being set by the output of UGGOF.

The output of U660D is also connected to UB103
(Diagram 18), which Is scanned by the microprocessor
to sense when Runs After Delay has been selected for
delayed readout conditioning.

Operation of the B Sweep Logic circuitry under both trig-
gering modes s described in the “B Sweep Logic” part
of the following discussion.

Delay Time Position Comparator

The Delay Time Position Comparator circuit compares
the amplitude of the A Sweep voltage ramp to the dc volt-
age level set by the position of B DELAY TIME POSITION
potentiometer R9644. The output of the comparator
enables the B Sweep Logic circuit to start the B Sweep
after the end of the delay time.

The input voltages to Comparator U655 1o be compared
are the voltage from the wiper of B Delay Time Position
potentiometer R9644 and the A Sweep voltage from the
divider formed by R651, Delay Dial Gain potentiometer
R652, and R653. Maximum and minimum input voltages
are established by VR645 and R646 respectively for the
noninverting input and by R652 for the inverting input.
Delay Start potentiometer R646 is adjusted in con-
junction with Delay End potentiometer R652 to set the B
DELAY TIME POSITION crt readout calibration.

The comparator Is controlled by the A_ ONLY(L) gate sig-
nal connectedto pin 6. Whenthe A_ONLY(L) signal is HI,
the comparator is able to make a comparison. While the
A Sweep signal on pin 3 is below the wiper voltage on pin
2, the comparator output is at a HI level. When the A
Sweep ramp reaches the comparison level, the output at
pin 7 goes LO. If A_ONLY(L) is LO, the comparator is
switched to a high impedance output state. The
comparator output level is then a Hl that goes to pin 9 of
NAND gate latch U680C and U680D.

B Sweep Logic

The B Sweep Logic circuitry utilizes signals from associ-
ated B Sweep circultry fo generate control signals for
both the B Miller Sweep and the B Z-Axis Switching
Logic circuits.
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In the RUNS AFTER DELAY mode, the Run After Delay
circuit holds the D Input of flip~flop U670A LO via U660B.
Atthe start of hold off when the A Sweep is reset, U680D
pin 13 is strobed with an Alt Sync pulse negative tran-
sition. The output of the NAND-gate latch formed by
UB80C and UBB0D Is latched HI, and the output of UGGOF
goes LO. This places a LO onthe S input of U670A and a
Hi on the R input causing the flip-flop to reset. The LO on
pin 2 and a HI on pin 3 of U670A are converted to TTL
levels by Q630 and Q631. The resulting HI on the collec-
tor of Q630 tums Q709 on. This discharges the B Miller
Sweep timing capacitors to reset the B Sweep Generator
and keeps a new B Sweep from starting. During the next
A Sweep ramp when the voltage at U655 pin 3 exceeds
the voltage at pin 2, the comparator output goes LO. The
NAND-gate latch changes output states and causes the
Set input of UB70A to go HI. The LO on the Set input then
controls the flip-flop, and the @ output of US70A goes
LO. Shunting transistor Q709 shuts off, and the B Miller
Sweep Generator runs to produce a sweep ramp.

When the ramp voltage reaches a level of about 12V, B
end~of-sweep transistor Q643 tums on and blanks the
rest ofthe B Sweep trace by reverse biasing CR817 inthe
Z-Drive signal line (Diagram 9). The B Sweep Generator
continues to run either until the ramp reaches about 13V,
at which time VR712 conducts to prevent the ramp volt-
age from increasing further, or until the A Sweep ends. In
either case, the B Sweep generator is reset when the A
Sweep ends.

The B Sweep Generator becomes reset when the
ALT_SYNC signai goes from HI to LO to switch the output
state of the UB80C-UBBOD latch., The Reset input of
UB70A then goes LO, causing the @ output (pin 3) to
switch Hl and reset the Sweep Generator. Depending on
the settings of the A and B SEC/DIV switches, the A
Sweep may end before the B Sweep. In that case, the
ALT_SYNC signal going LO at the end of the A Sweep
immediately resets the B Sweep Generator even if the
sweep ramp has not reached its maximum amplitude. A
new B Sweep starts the next time the B Delay Time
Comparator goes LO.

When not in the Runs After Delay mode, the output of
U660D is LO, and U670A has a LO onthe Setand a Hlon
the D input. The circultry connected to the Reset input of
UB70A iunctions as described before. When the output
of UBBOF goes HI, UB70A 1s no longer held reset. In this
case, the first B Trigger signal from U605, after the end of
the delay time, clocks the Hl on the D input, setting fiip-
flop UB70A. The @ output of U70A isthen LO, and a B
Sweep is started by reverse biasing Q708 in the B Miller
Sweep as before.



Alternate Display Switching Logic

The Altemate Display Switching Logic circuitry controls
both the Non-store Horizontal Amplifier sweep
switching and the Non-store Z~Axis Logic switching for
A Intensified and B Only traces, The B Sweep ramp and
gates are produced for every A Sweep when the HORI-
ZONTAL MODE is set to either ALT or B. In ALT, the inten-
sified zone on the A Sweep trace is shown for one B
Sweep Interval, and duwing the next A Sweep interval, a B
Sweep trace is displayed during the B Sweep interval.
For B Only fraces, the A Sweep must still run to produce
the A gating signals used throughout the circuitry for
timing, but it is not displayed.

HORIZONTAL MODE switch $648 selects the input logic
levels that drive the display switching circuitry. In the A
Horizontal mode, the Set input of U6708B is LO, and the
Resetinput is Hi. This holds U670B reset withthe A DISP
signal HI, passing only the A Sweep to the Horizontal
Amplifier (by the A Sweep selection transistor, Q742,
located on Diagram 7). In the B Horizontal mode, the set
input of U6708 is HI, and the reset input Is LO. This holds
U6708B set with the B_DISP signal H, allowing only the B
Sweep to reach the Horizontal Amplifier (viathe B Sweep
selection transistor, Q732).

With §648 set to BOTH, and for all settings of the VERTI-
CAlL MODE switches except BOTH-ALT, the VALT(L)
signal applied to UGB0E Is HI and the Set and Reset
inputs of U670B are both LO. The LO out of UBEOE
causes the output of UGB0B to be HI. Each Hl to LO tran-
sition of the ALT_SYNC signal applied to pin 1 of UGS0A
causes the NAND gate output at pin 3 to change from L.O
1o HI, clocking U670B. The Q and @ outputs of U708
therefore toggle, and the A_DISP and B_DISP signals
cause the sweep selection transistors (Diagram 7) to
alternately pass the A and B Sweep signals to the Hori-
zontal Amplifier.

When CH 1-BOTH-CH 2 VERTICAL MODE switch 8550
is setto BOTH, ADD-ALT-CHOP switch 8545 (Diagram
2) becomes active. Inthe ALT VERTICAL MODE position,
the VALT(L) signal is LO, the HALT signal is HI, and the
CH1_SELECTED signal is a TTL square-wave signal
that switches states at the end of the A Sweep. Inputpin4
of UGBOB is HI, and the gate output is the inverted
CH1_SELECTED signal. This output signal is combined
withthe ALT_SYNC signal by NAND gate U680A to clock
UB70B. Whenever the ALT_SYNC signal goes LO at the
end of a sweep and the CHi_SELECTED signal (at
UBBOB pin &) switches from LO to HI, U670B is clocked.
Since only positive transitions on the clock Input causes
the flip-fiop to change output states, two A Sweeps must
occur to cause the flip-flop output leveis to switch.
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Switching this way, the ctt first displays two A Intensified
Sweeps, then two Alternate B Sweeps,

SWP SEP. Whenever the B Sweep is selected to drive
the Horizontal Amplifier, the Q output of U670B Is HI. This
HI goes to U66B5C pin 10 through Q683 and Q687, and
since pin9is also HI, the SEP(L) signal from U665C I1s LO
to enable the A/B Sweep Separation circuitry (located on
Diagram 3).

B SWEEP Z-Axis Logic

The B SWEEP Z-Axis Logic circuitry switches signal cur-
rent levels to drive the Z-Axis Amplifier for the Non-store
B Sweep and the A Intensified Sweep displays. The
current supplied is summed with the other signal inputs
on the Z-DRIVE line to set the Non-store display
intensity levels.

with the HORIZONTAL MODE switch in the BOTH
position, pin 5 of UBG5B (Diagram 9) is HI.

Then, the Q and Q outputs of UB70B, the B_GATE(L)
signal from the output of UEB5D, and the B INTENSITY
potentiometer, set the intensity levels of the Non-store A
Intensified and B Sweep traces. When the A Sweep trace
is displayed, the &0 output of U6708B is HI, and the Q out-
put is LO. These output levels bias Q683 on and bias
Q682 off. The coliector voltage of Q683 reverse biases
CR817 (Dlagram 9) to stop Z-Axis drive current from
flowing through the diode. With Q683 reverse biased,
additional Z-Axis drive cument to Intensify the A Sweep
is supplied whenever CR685 (Diagram 9) is biased off by
the gating action of UB65B. Since input pin 5 of UBESB is
HI, the gate output and therefore the conduction state of
CRE85 is set by the B_GATE signal from U660C. While
the B_GATE is Hl, the output of U665B is LO, and CR685
is blased off to add B INTENSITY cument to the Z-DRIVE
line via CR816. During periods that the B_GATE is LO (B
Sweep not running), the output of UBB5B is HI, and
CR685 Is biased on. Diode CRB816 becomes reverse
biased, and the extra current that was being supplied to
the Z-DRIVE line to intensify the A Sweep is removed.,

With the Q and Q outputs of U670B switched to display
the B Sweep (Q LO and Q HI), Q683 is biased off, and
Q682 is biased on, The collector valiage of Q682 reverse
biases CRB16 to block any Z-Axis drive current from
being supplied through that diode. With CR687 off, the B
Sweep s displayed if CR680 is reverse blased. During
the B Sweep interval, the B_GATE(L) output at pin 11 of
u665D is LO. Diode CRB80 Is then reverse biased, and
Z-Axis drive current from B INTENSITY flows through
CRE17. If the B Sweep is not running, the B_GATE(L) out-
put of UGBSD is HI. That HI forward biases CR680 and
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reverse biases CR817. No B Z-AXIS drive cument flows
through CR317.

Sweep Interface

U780 and U781 (Diagram 5) form digital-to-analog
converters to encode the position of A SEC/DIV switch
for microprocessor control of the readout and storage
timebase. U782 and U783 (Diagram 6) perform the
same function for the B SEC/DIV switch. The analog
outputs—ARES1, ARES2, and B_RES-—are listed in
Table 6-4 as a function of A AND B SEC/DIV switch
seltings. These voltages are routed to the Status A/D
(Diagram 18).

HORIZONTAL

The Horizontal Amplifier circuit, shown on Diagram 7,
provides the signals that drive the horizontal deflection
plates of the crt. Signals applied to the Horizontal Pre-
amplifier may come from either the A or the B Miller
Sweep Generator (for sweep deflection) or from the XY
Amplifier (when Non-store X-Y display mede is
selected). A and B Sweep switching is controlled by sig-
nals from the Alternate Display Switching Logiec circuit
discussed earller. Either the Non-store sweeps or the
Storage horlzontal deflection signals are passed to the
Horlzontal Output Amplifier via a diode gating circuit,
Signal selection by the Horizontal Mux clrcuit Is con-
trolled by the Channel Switch Logic output signais
(located on Diagram 2). See Figure 3-7 for the block
diagram of the Horizontal Amplifier.

The Horizontal POSITION control, X10 Magnifier
circuitry, and the horizontal portion of the Beam Find
circuitry are also part of the Horlzontal Amplifier circuitry

Horizontal Preamplifier

The Horizontal Preamplifier switches the Non-store
horizontal drive signals and amplifies input signals for
application to the Horizontal Qutput Amplifier.

The A and B Sweeps are applied to the emitters of Q742
and Q732, through Sweep Gain potentiometers R740
and R730. Switching of the A and B Sweeps is controlled
with these transistors. Using the A_DISP and B_DISP
signals obtained from the Alternate Display Switching
Logic circuitry (Diagram 6), Q732 and Q742 are either
blased into the active or cutoff regions via CR732 and
CR742, The POSITION control (R726) horizontally
adjusts the crt trace position by supplying a variable dc
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offset voltage, through pin 14, to the output of the pre-
amplifier. The position offset voltage from the wiper of
R726 also goes to the Vector Generator circuitry
(Diagram 19) to horizontally position the STORE mode
waveform displays. Readout displays are not affected
by the Horizontal POSITION control. Preamplifier output
bias current levels are set by R751 at pin 5, and fre-
quency compensation for X-axis signals is provided by
C751, connected to pin 13.

Non-store horizontal X10 Gain is set by the resistor net-
work between pins 3 and 6 of U760. When the X10
Magnifier is on, $721 is closed, and the amplifier gain
increases by ten times. Magnified timing accuracy is
adjusted using X10 Gain potentiometer R754. MAG
potentiometer R749 s adjusted for no horizontal shift at
the center of the graticule as X10 Magnifier Is switched
on and off. A second set of contacts on $721 informs the
Microprocessor whether X10 Magnification Is off or on.
The SEC/DIV readout Is automatically set to the correct
scale factor, and STORE mode waveforms are digitally
modified to reflect X10 magnification,

X-Y Amplifier

{

The X-Y Amplifier amplifies the Non-store Channel 1 |

signal (X_AXIS) from.the Intemal Trigger circuitry
(Diagram 4) and passes it to the Horizontal Preamplifier.

When the Non-store X-Y mode Is selected, Q737 is
blased on to place a HI on U760 pin 12 to interally dis-
connect the A and B Sweep and the HORIZ POS input
pins. The XY(L) signal line is LO, biasing Q756 off to let
the X_AXIS signal drive the noninverting input of U758,
The output of U758 is a combination of the X_AXIS signal
on pin 3 and the Horlzontal POSITION voltage appliedio
pin 2 via R758. The X~Axis deflection accuracy is
adjusted by X-GAIN potentiometer R760. The single-
ended X-AXIS signal at pin 11 of U760 Is changed to a
differential signal at the preamplifier output pins. The
differential signal Is passed through the Horizontal Mux
circuit to the Horizontal Output Amplifier for final ampli-
fication. When the X-Y mode is not selected, Q756 is
biased on, and the X_AXIS signal Is shunted to ground
through the transistor.

Horizontal Output Amplifier

The Horizontal Qutput Amplifier provides final ampli-
fication of the horizontal Non-store sweep signals or the
STORE mode deflection signals to drive the horizontal
crt deflection plates.



In Non-store mode, signals from the (+) and (-) SWP
outputs of U760 drive the Horizontal Output Amplifier. In
STORE made, horizontal LH_OUT or RH_OUT deflection
signals are passed through the diode gate to drive the
amplifier. Drive signals for STORE mode and readout
character displays are selected by the Display Control-
ler. Either Non-store sweeps or Store deflection signals
are selected by the diode gating using signals from the
Store/Non-store Multiplexer (U7201 on Diagram 2)
through Inverter U7202A and U7202B.

The selected signals drive a differential shunt-feedback
amplifier, Due to the feedback, the input impedance of
the amplifier is low. The base voltages of Q770 and Q780
are biased at nearly the same dc level by forward-
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biased diodes CR765 and CR768 located between the
two emitters.

Transistors Q770, Q775, and Q779, as one-half of the
complementary differential circuit, form a cascode-
feedback amplifier for driving the right crt horizontal
deflection plate. Amplifier gain is set by R775, with G775
providing high-frequency compensation. For low-
speed signals, Q779 serves as a current source for
Q775. At high sweep rates, the deflection signal is
coupled through C779 to the emitter of Q779 to provide
added puli-up output current to drive the crt. The ampli-
fier formed by Q780, Q785, and Q788 drives the left crt
horizontal deflection plate in the same manner as
described above, with zener diode VR782 shifting the
collector signal lavel of Q780 to the correct level to drive
the emitter Q785.

X AXIS ] -
XY (L) J AMPLIFIER
i 8;:3 LH_OUT, S390
RH_OUT BEAM FIND
4
HORIZONTAL ] 1
POSITION -
R726 - HORIZONTAL
A _SWEEP OUTPUT
— »] HORIZONTAL AMPLIFIER
B_SWEEP HORIZONTAL
-— - 2 MUX Q770 + 1Z DEF
Q732 Fom 2; - A _2/ HORIZ DEFL
_ A DISP Q737
- - Q742 CR7301-8 8779 g}%
B 780
D-DISP - U760 Q785 DEFLECTION PLATES
8721 Q789
X10 PULL -
STORE,
o STORE(L) 2
f

7067-38)

Figure 3-7. Horlzontal Amplifier block diagram.
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The BEAM FIND function Is active when S390 (Diagram
9) is pushed in to disconnect the cathode of CR764 from
the -8.6 V supply. The voltage on the cathode of VR764
goes positive, causing CR780 and CR770 to be forward
biased. Current from R764 causes the output common-
mode voltage of the two shunt-feedback amplifiers tobe
shifted negative to reduce the available voltage swing at
the crt plates. This stops the trace from being deflected
off-screen horizontally, The BEAM FIND voltage also
goes to the Verlical Output Amplifier, and the vertical
deflection Is limited in that circuit when the voltage is
removed.

Sweep Reference

A circuit formed by Q7501 and Q7502 supplies reference
voltages for the 1 K and 4 K storage acquisitions and for
the variable SEC/DIV control, R721. Transistor Q7502
provides a 0.6 V drop from the -B.6 V supply to generate
a -8 V reference for the 1K REF and one end of potenti-
ometer R721. The 4K REF is produced by Q7501 and is
adjusted by using the RATIO ADJ potentiometer to set
the correct ratio for the two reference voltages, This ref-
erence level also goes to the other end of R721. The
wiper voltage of R721 Is the HOR REF voltage for the A
and B Sweep timing resistors in Non-store mode. In
STORE mode, either the 1K REF or the 4K REF voltage
level is applied to the A and B Sweep timing resistors,
Switching between reference levels for the different
modas is done by K7501, which is controlled by L4119,
and by the STORE/NON-STORE switch, S9403B.

Probe Adjust

The Probe Adjust circuitry, shown on Diagram 7, is a
square-wave generator and diode switching network
that produces a negative~-going square-wave signal at
PROBE ADJUST connector J9900. Amplifier U985 forms
a multivibrator that has an oscillation period set by the
time constant of R987 and C987. When the output of the
multivibrator is at the positive supply voltage, CR948 is
forward blased, This reverse biases CRO89, and the
PROBE ADJUST connector signal is held at ground
potential by R990. When the multivibrator output
switches states, and is at the negative supply voitage
level, CRO88 [s reverse blased. Diode CR989 becomes
forward biased, and the circuit output level drops to
approximately -0.5 V.
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MICROPROCESSOR

The Microprocessor, shown on Diagram 13, directs the
operation of the Storage and digital circuitry in the
oscilloscope by following firmware control instructions
stored in the Microprocessor memory. The Store-Panel
Controls are monitored by the Microprocessor to detect
when a Storage operation is selected. The rest of the sig-
nificant front-panel controls are monitored through the
Front-Panel A-to-D converter and I/O interface circuitry.
Circuit operation is then directed by the Microprocessor
to perform the selected operation.

Microprocessor, Clock, and Timer

Microprocessor U9111, is the center of control activities.
It is an eight-bit proceéssor with its data bus multiplexed
with the low eight bits of the address bus. The eight-bit
combination bidirectional data bus for data transfer and
addressing (ADO through AD7) and the additional
12-bits of address bus for selecting the source or desti-
nation of the data transfers (A8 through A19). Precise
timing of Iinstruction execution, addressing, and data
transfer is provided by an external, crystal-controlled
oscillator, and Clock Generator (shown on Diagram 17).

The Digital Time Base produces a 13.4MHz clock for
clocking the Microprocessor. The microprocessor
divides the 13.4 MHz clock signal by two and applies the
clock signal to the clock input of the Display Controller
(U9208 on Diagram 16). The 6.7 MHz signal is also
included in the Control Bus to provide a clock signal for
fulure options,

The RESET output of the Microprocessor provides a
power-on reset signal under normal operation or a
manual reset using jumper connector P9104. U9117
provides the RESET signal to the processor and other
circuitry based on appropriate levels of the 5 V supply.
This holds the Microprocessor in the reset state until the
power supply voltages are high enoughto permit normal
operation of the digital circuitry. The Microprocessor is
held reset during the delay period. Manuaily moving
jumper P8104 to the RESET position farces a reset of the
Microprocessor and the Display Controller. The RAMs
U9130 and U9131 are provided battery power when
RESET is true, and are used for the non-volatile
waveform storage feature.

Two additional RAMs available for general use are the
Display RAMs, US8231 and U9232. Their access Is
mediated by the Display Coniroller and associated
clrcultry. To aliow the Display Controller to have first
priority access to the RAM, the RDY signal from the
Display Controller Is used to tell the Microprocessor to
wait for access 1o the RAM.



In addition, when one of the Communication Qptions is
installed, the RDY signal is used to synchronize (RESET
signal on US9111 pin 57) the operation of the Micro-
processor with the asynchronous activity of the GPIB
(General Purpose Interface Bus) or RS-232-C Options
for parailet or serial data transfer via the extemal com-
munications port,

Reslstor pack R9113 is a data bus pull-up, During nor-
mal operation, the resistor pack generates the intenupt
vector pointer. During the hardware kemel test, the resis-
tor pack generates a NOP instruction that allows easy-
to-troubleshoot signals to be available around the
microprocessor,

Latch and Buffer

Addressing Is done using dedicated address bus lines.
Address latch U8112 demultiplexes the address bus
(separates the address and data bytes). When an
address is valid, the Microprocessor sets the address-
latch enable (ALE/QSO) HI (U3111 pin 61). Both U9112
and U9114 are enabled fo latch the address bits. The
latched bits are held until the Microprocessor places a
new address on the busses and again sets the ALE/QS0
signal HI. Some bits passing through U9114 have status
information multiplexed with the address, so U9114 also
functions as a demultiplexer.

The Microprocessor comrunicates with the other
devices on the data bus via Octal Bus Transceiver
Ug113. Two signals from the Microprocessor control
enabling of the Transceiver and direction of the data flow.
When the DEN(L) signal is LO U9113 is enabled for
transfers, and the DT/R(L signal sets the direction of the
transfer. Signal from U8115 qualifies the transfer to allow
pull-ups to assert an interrupt number on the bus during
interrupt cycles. While the address and data are avail-
able onthe bus side of this transceiver, only the datatime
slot is used.

Decoder

In addition to providing specific addresses to internal
locations within memory devices, the addresses are
decoded to provide enabling signals for blocks of
addresses and to control the selection of I/O (Inpul/
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Qutput) devices. Table 3-1 shows the instrument’s
memory map. U9115 and U119 provide most of the
general-purpose address decoding.

ROM

The operating system firmware is contained in two 128K
by 8-bit read-only memoaries (U8120 and U9121).
Immediately after the power-up reset ends, the Micro-
processor autornatically fetches the first command from
the reset vector (address OFFFFQ), and begins program
execution. Other interrupts ta the Microprocessor cause
vectoring to addresses that start the interrupt handling
routines. The NMI (non-maskable interrupt) vector is at
00008, and the Maskable Interrupt (INTR) is vectored to
03FC (both interrupt vectors are in RAM).

Store Panel Controls and Buffer

The selection of the Storage Panel Controls is passedio
the Microprocessor via two octal bus drivers, U6102 and
U6103 (Diagram 18). Each bus driver fransters eight indi-
vidual data bits to the data bus when enabled, Enabling
of the bus drivers is done by EDE(L) line via U6111.

The Microprocessor communicates with the other
devices on the data bus via QOctal Bus Transceiver
Ug113. Two signals from the Microprocessor control
enabling of the Transceiver and direction of the data flow.
When the DEN(L) signal to U9115 is LO, U9113 is
enabled for transfers, and the DT/R(L) signa! sets the
direction of the transfer.

Non-Storage Front-Panel Controls

Some front-panel controls do twa things at the same
time; control the real-time scope mode, and tell the
Microprocessor what is being selected or medified.
These controls include the vertical positicn controls, the
ventical gain controis, the A and B time per division
controls, the trigger mode ¢ontrols, the vertical coupling
controls, the sweep mode control, and the delay-time
control. In addition, the probe-coding ring Is read 1o
determine true Volts per Division. The 1K/4K and STORE/
NON-STORE switches select the reference voltage
appliedthe A and B timing resistors in the Sweep Gener-
ator circuitry.
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Table 3-1

Memory Space Allocation

Block Designation Block Address (Hex) Space Allocation Purpose
"RAM SEG 00000-1FFFF Two Images of Memory Segment, T
RAM Primary 00000-07FFF 8-bit display RAM —waveforms, interrupt vectors,
miscellansous.
08000-OFFFF 8 bits of display RAM for waveform attributes (LSB).
10000-1FFFF RAM Images.

10 SEG 20000-3FFFF Four images of Memory Segment 1\fH.
20000-2007F Diagnostics 7-8eg Display U9118.
20080-200FF Display Chip Next Frame U9208.
20100-2017F Display Chip Interrupt reset U9208.
20180-201FF Acquisition Status U3401.
20200-2027F Acquisition Mode U4119.
20280-202FF Acquisition Mode 2 U4120.

20300-20303 Front Panel Switch Matrix Rows 0-3.
20304 Instrument Stalus port 0 U102,
20305 Instrument Status port 1 U6103.
20306 A to D Mux Contro! UG104.

20307 Front Panel A/D data U6105.
20308-2037F Image of Above.

COM 10 SEG 40000-4FFFF Comm I/O Segment.
4067C (10-2 A7,8) Option Status Latch (in).
406BC (10-2 AB,8) Option Parameters Latch (in).
406F0 (10-2 A3,8) Option UART/GPIB chips (//O).
406F1 (I0-2 A3,8) Option UART/GPIB chips (1/O).
408F2 (10-2 A3,8) Option UART/GPIB chips (/Q).
406F3 (10-2 A3,8) Option UART/GPIB chips (I/0).
406F4 (10-2 A3,8) Option UART/GPIB chips (/Q).
406F5 (10-2 A3,8) Option UART/GPIB chips (I/O).
406F6 (I0-2 A3.8) Option UART/GPIB chips (I/Q).
406F7 (10~2 A3,8) Option UART/GPIB chips (1/0).
406F8 (10-2 AZ,8) Option Interrupt Mask Latch (out).

COMM SEG 50000~-5FFF Reserved.

NV SEGMENT 60000-6FFFF
60000-677FF 26 Extended Nonvolatile Waveforms.
67800-67FFF Option ram.
68000-697FF System Stack.
69800-69FFF Non Volatile Settings.
6A000~-6BFFF NV Back up of standard References.
6C000-6FFFF Rasterizer memory for Plot.
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Table 3-1 (cont)
ACQ SEG 70000-7FFFF
Memory 70000-73FFF Two images of CH1 Acquisition Memory Acquisition RAM
U3410 and U3411, U3412, and U3413.
74000-T7FFF Two images or CH2 Acquisition Memory Acquisition RAM
U3418 and U3419, U3422, and U3423.
Control 78000-7801F Acquisition Control CH1 U4000.
78020-7BFFF Multiple Images CH1 Acq Control.
7C000-7CO1F Acquisition Control CH2 U4000.
7C020-7FFFF Multiple Images CH2Z Acq Control.
ROM SEGMENT CO000-FFFFF
ROM Malin image CO0D0-DFFFF System ROM 0--Ug8121.
EOOOO-FFFFF System ROM 1-U9120.

STATUS ADC AND BUS INTERFACE

The system data bus and associated control signals are
sent to the Status ADC and Interface clrcuitry (Diagram
18).

BUS INTERFACE

Input ports U6102 and UB103 transfer logic signals repre-
senting instrument status, U6103 operates as a port for
eight of the status lines and U102 has 7 status inputs.
During part of the status scanning cycle, the Micro-
processor reads these status lines through U6102 or
U6103. Multiplexer selection register U6104 drives
U6106 and UG108, which select the analog status
signals to be measured. U6111 provides the address
selection logic for U102, U8103, U6104, and U6105.

STATUS A/D

A/D converter U6105 allows measurement of analog
status signals. After each conversion it produces an
interrupt FPINTR(L) signal. This signal produces a pro-
cessor interrupt to indicate completion of its task, Buffer
amplifier U6107A drives the input resistance of U105
while maintalning fairly high load impedance for U6106
and U6108. Differential amplifiers U61078 and UB107C
converts the differential vertical position signals to
single-ended voltage levels within the range of the
measuring system.

STORAGE ACQUISITION

The Storage Acquisition system, shown on Diagram 14
conditions the input signals for analog-to-digital con-
version. The circuitry consists of signal conditioning
circuits and A/D conversion modules,

Input Signal Conditioning

The signals for the two Inputs channels of the storage
acquisition system are supplied from the vertical pre-
amplifier circuitry. The differential signals are routed to
the instrument storage system via two-four wire ribbon
cables. The two sets of input signals are applied to the
bases of two input differential transistor amplifiers. The
differential signals of CH1 + and CH1- are applied to the
bases of tfransistors Q2210 and Q2211 and the differ-
ential signals CH2+ and CH2- are applied to the bases
of transistors Q2202 and Q2204. Impedance matching
between the input cables and transistor amplifiers is pro-
vided by resistors R2249 and R2250 for Channel 1, and
R2219 and R2220 for Channel 2. The DC blasing voltage
level at the bases of the input amplifiers Is set by R2248
and R2217 for Channels 1 and 2, respectively.

The two ampilifier circults consist of differential pairs of
gascode connected PNP transistors. The common emit-
ter connected transistors Q2210 and Q2211, with the
comimon base transistors Q2224 and Q2225, form the
cascode configuration of Channel 1. The common emit-
tertransistors Q2202 and Q2204, along with the common
base connected transistors Q2220 and Q2221, form the
Channel 2 cascode configuration. The Channel 2 ampli-
fler also provides the signal switching of Channel 2 to the
Channel 1 analog-to-digital module for signal addition
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of Channel 1 and Channel 2. The signal switching is per-
formed by applying the add mode logic levels to the
base biasing resistors pairs R2263-R2264 of Channel 2
and R2266-R2265 of the add circuit. The applied add
mode logic signals select either the common base tran-
sistors Q2220 and Q2221 of Channel 2 or Q2222 and
Q2223 of the add circuit. The transistor pair selection Is
done by turning one pair on and the other pair off, effec-
tively routing the signal to either the Channel 1 or Chan-
nel 2 analog-to-digital module,

The ermitter circults of the differential amplifiers contain
the current source bias resistors, gain setting resistors
and high frequency compensation resistors and capaci-
tors. The emitter-callector currents of the cascode tran-
sistor pairs are set by resistors R2246 and R2247 for
Channel 1, and resistors R2215 and R2216 for Channel 2.
The gain of the transistor amplifiers Is set by resistors
R2242, R2300 and RT2202 for Channel 1, and R2211,
R2299, and RT2201 for Channel 2. RT2202 and RT2201
are temperature dependent thermistors, used to provide
temperature compensated gain over ihe specified oper-
ating temperature range of the instrument. High fre-
quency compensation for Channel 1 is provided by the
RC networks of R2344-C2206 and R2298-C2207, and
capacitor C2295, The HF compeansation components of
Channel 2 consists of R2213-C2203 and R2297-C2202
and C2296,

The collector circuits of the cascade common base tran-
sistors of Channel 1, channel-2 and ADD network pro-
vide gain control, DC bias level shifting and additional
frequency compensation. Resistors R2280 and R2283
combine with the level shifiing resistors and the analog-
to—digital termination resistors to provide gain control for
Channel 1. Resistor pairs R2270-R2273 and R2275-
R2278 provide gain control for Channel 2 and the add
channel, respectively. The capacitors C2273, €2272,
and €2271 are used to provide a dominate pole in the
response of each netwark to control the bandwidth and
noise,

Calibration of the storage acquisition section is
performed by the adjustment of DC offset, gain and
frequency response of each amplifier network. The DC
offset bias levels of Channels 1 and 2 are adjusted with
potentiometers R2245 and R2214 respectively. These
potentiometers control the balance of current supplied to
each side of the differential pairs. The gain control
adjustment for Channel 1 is provided by R2283 which
combines with other resistances inthe collector circuitio
set the total resistance and gain. Potentiometers R2273
and R2278 provide gain control for Channel 2 and add
channel, respectively. The high frequency compen-
sation adjustments are provided by R2298 and C2207 for
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Channel 1 and R2297 and C2202 for Channel 2. These
adjusiments are used to set the step response and

bandwidth of each channel.

Analog-to-Digital Conversion

The Analog-to-Digital Conversion modules, U2200 and
U2201, each contain Sample-and-Hold (S/H) and
Analog-to-Digital (A/D) Converter circuits. Along with
the integrated circuits are input and output termination
resistors, and power supply decoupling resistors and
capacitors.

The U2200 and U2201 S/H circuits sample and amplify
the input signal, and hold a dc level representing the
sampled input for processing by the A/D Converter Cir-
cuits. The A/D Converter circuit acquires the dc level
from the S/H circuit and converts it to an 8-bit binary
number representing the input level. The 8-bit binary out-
puts, pins 16,17, 18, 20, 22, 23, 26 and 27, are supplied
to the digital acquisition system at ECL S/H circuits, pins
2-3 and 46-47 of U2200 and U2201, which can be used
individually or together to add the two input signals, The
Channel 1, module, U2201, uses together to add the two
input signal. The Channel 1 module U2201, uses both
sets of inputs so Channel 1 and Channel 2 signals canbe
added together and processed by the Channel 1 A/D
Converter circuit.

The S/H and A/D conversion processes cycle at a
100-MHz clock rate. The S/H differential clock lines,
pins 35 and 36, and A/D differential clock lines, pins 13
and 14, are designed for ECL. compatible logic levels.
The S/H clock phase leads the A/D Converter clock
phase by a portion of a clock cycle so the sampled input
level will be settled at the output of the S/H circuit when
the A/D conversion process is performed. The 8-bit
binary outputs are also at ECL compatible logic levels
and are clocked to the digital memory system at a
100-MHz data rate, Two voltage regulators are used to
provide the A/D Conversion module with a -2V reference
level for the A/D Integrated circuit, pins 6 and 7, and
another -2V supply for togic levels, pin 29. The voltage
regulators consist of an operational amplifier regulator
and drive transistor, U2202A and Q2200 for the -2V logic
supply and U2202B and Q2201 for the -2V A/D reference
supply.

DIGITAL TIME BASE

An accurate frequency source for synchronizing the
Microprocessor with the other digital devices on the bus
is provided by the Digital Time Base on Diagram 17.



Clock Generator

Accurate clock signals are needed to transfer the data
and to control the timing of each operation. The main
clocking signals are produced by an oscillator and clock
generator circuit, A 100 MHz signal is produced by
erystal oscillator Y4100, The 100 MHz signal clocks all
the flip-flops in the Clock Generator, setling the clock
edge timing of all the other clocks.

The prescaler U4100A divides the 100 MHzZ input clock
appropriately in conjunction with U4101, and U4102 to
provide a 13.4MHz clock to the Microprocessor circuitry.

The 100 MHz outputs clock the acquisition systemn.
Appropriate phasing is used fo provide clocks to the
Analog-to-Digital Conversion modules, and Digital
Acquisition as ADCLK, SHCLK, and MCLK differential
signals. In order to adjust timing variations of digital
acquisition chips, DL4100 and the associated jumper
J4101 are provided. These will not normally require
adjustment outside of the factory,

Time Base Maode Registers

The Microprocessor controls the Digital Time Base via
the Time Base Mode Registers, U4119 and U4120.
These registers are used to set the appropriate trigger
sowrces, or callbration sources, depending on the time
base mode.

Clock Delay Timer

The circuitry forming the Clock Delay Timer is used only
during equivalent-time sampling (0.5 ps/div o 0.05 us/
div). The purpose of the timer is to determine the time
interval between the trigger event and the next rising
edge of the SHCLK signal. The Microprocessor must
know the information to place the data samples into the
caorrect locations in Display Memory. Since the trigger is
asynchronous to the clock, no fixed timing relationship
exist between the trigger and the data samples taken as
a result of the trigger. Therefore the relationship must be
determined for each trigger in equivalent-time sampling.

The timer is formed by a dual-slope capacitor charging
circuit. A fast- charging current source composed of
Q4203 and Q4204 charges capacitor C4201 when FET
Q4207 is turned off, remaving it shunting effect (short)
from the capacitor. If a STORE mode trigger is enabled
{by prefull generated from the Digital Acquisition 1C),
Q4207 is held off to allow C4201 to charge. The fast—
charging current source through Q4204 is then shut off by
the second rising edge of the SHCLK rate signal putting
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a LO onto the Q output of flip-fiop U4226B. The LOtums
Q4203 on and shuts off the fast-charging current source,
Q4204

A slow—charging current source (Q4205 and associated
resistors) then begins discharging C4201 lowards the
-8.6V supply through Q4205 and R4212. This discharge
path has a long time constant so that the discharge time
is much longer than the capacitor's charge time. The
vollage on C4201 is appliedto the inverting input of com-
parator U4229. A comparison voltage with a threshold of
about 0.6 V is on the naninvering input of the com-
parator.

When the capacitor's voltage drops to the comparison
voltage, the output of the comparatar goes HI. That Hlis
gent to the digital acquisition system, where a counter
measures the total time to cycle the ramp.

in order for the Microprocessor to place the data
samples into the correct display locations, the Micro-
procassor needs to know the maximum and minimum
counts produced by the Clock Delay Timer. A calibration
routine is activated when the SEC/DIV switch s
changed. The calibration rowtine determines the maxi-
mum and minimum courts and calculates the calibration
constant used by the equivalent-time sampling firmware
using appropriate selections on U4104 and U4227.

The calibration routine initiated by the Microprocessor
writes a byte to U4119 pin 11 via MODE(L) signal line.
J4119 Pin 13 CALTIMER(L) goes low enabling 100 MHz
clock to pass through multiplexer U4227 and clock
U4228A, producing atrigger. When atestbitat U4119 pin
15 is low, the trigger passes through both U4228A and B,
inserting a one clock period delay in the path generating
SYNTRIG, the synchronized trigger. The corresponding
value of the clock interpolator counter in the Digital
Acquisition IC comesponds to the maximum count possi-
ble during an acquisition. The processor than sets the
test bit low and initiates another acquisition. This cause
42288 to be held set, and the delay in the STBTRIG
path is reduced by one clock period. The micro-
processor interprets the value of the clock interpolator
counter as the minimum count. After the calibration
cycle, the normal acquisitions are processed using the
maximum count and minimum count values to calculate
the address offset of the acquisition samples.

DIGITAL DISPLAY

A custom LSl integrated cireuit (Diagram 16) controls the
stored waveform and readout displays. Two 32K x 8-bit
static random-access memories (RAM), US231 and
L9232, make up the Display Memory. U9231 provides
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32K x 8-bit waveform data, and U8232 holds the 32K x
8-bit waveform-attribute data. Waveform data may be
stored in the RAM from data on the Microprocessor bus
or data may be read from the RAM and transferred to a
Communication Option. For waveform displays, data is
read from the RAM (display memaory) by the display con-
troller. The display controller then processes the data,
and then drives the Vertical (Y) and Horizontal (X) digital-
to-analog converters (DAC) where the data Is converted
to analog voltages used to drive the X~ and Y-Axis
vector generators.

Data Transceivers

Communication between the Microprocessor and the
display memory is via two bus transceivers, U9206 and
U9207. Waveform data from the Acquisition Memory is
transferred to the display memory where the data is
always availabie to the Display Contraller for refreshing
the display, The data transceivers are enabled by logic
gating in U9211 that decodes the A14 and A15 signals
from the Microprocessor and the PROC_EN(L) signal
from the Display Coritroller to determine when a transfer
Is possible. The direction of transfer is controlled by the
BWE(L) and BRD(L) signals from the Microprocessor via
V9115, The BWE(L) and BRD(L) signals also enable
Ug211 to allow either a read from memory (for outputting
data) or a write t0 memory (for transfering In the data
from the Acquisition Memory). Bus transceiver U9206 is
enabled for data transfers to U9321; transceiver U8207 is
enabled for data transfers to U9232.

Address Decoder

To access a byte in RAM, the lower 8 bits of the address
followed by the upper 6 bits of the address is applied.
The lower and upper memory addresses are written
together as one address word from the Microprocessor.
Address multiplexers U9204 and U205 are switched by
the ROW/COL(L) signal from the Display Controller to
select either the lower row address or the upper column
address from the Micropracessor address bus. The
Display Controller RAS(L) and CAS(L) signals (inverted
by U8116E and F) enable the address latches U9202 and
U9203, to latch the selected row and column addresses.
The Display Controller has direct access to addressesin
the RAM using the RA bus. Therow address is applied on
RAO-RA7, then the column address is applied on
RA1-RAG and RA14.
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RAM

Two 32K by 8-bit memories make up the display RAM.
The 8-bit waveform bytes are stored in U9231. The
remaining RAM, U9232, stores atiribute bits that are
used 1o define the waveform point intensity and mark the
end ofthe record. The data stored in the Display Memory
is either readout characters or waveforms. The micro-
processor also uses the display memory for operational
data storage. In either case a 9-byte field-attribute
preamble is read first. The preamble defines the data
type and sets up the display attrioutes. Readout infor-
mation is displayed using short vector X-Y displays
positioned to specified field locations.

Display Controller

The Display Controller, U9208, runs the display system
for the STORE waveform and STORE and NON-STORE
readout displays. it takes control of the RAM to read the
waveform or readout data. Besides the waveform data,
the Display Controller runs the Store Z-Axis, selects the
type of display (vector, dots, or X=Y plotter output), and
drives the horizontal and vertical channel switches.

When reading data out of the RAM, the Display Control-
ler has direct access to the memory address bus (RA).
RAM row and column addresses to be read from are
sequenced through in order.

When the Display Controller has completed a display
frame, it signals the Microprocessor (using the
DISPINTR(L) signal from U9208 pin 6) that the last field is
finished and waits for the next frame request. After the
interrupt Is received, the Microprocessor can request the
next frame (FRAME(L)), then the Display Controller
resumes control of the RAM for the next frame of data.
When RAMSEG(L) to U9208 pin 3 is HI, the Display Con-
troller is in the middle of a display cycle and the Micro-
processor is denled access to the display RAM. The
Microprocessaor can request access to the Display RAM
using the RAMSEG(L) signal line to either write in new
waveform data or read out data for the Communication
Option. The Display Controiler allows the Micro-
processor to access the display RAM by setting the
PROC_EN(L) (US208 pin 5) signal line LO. A LO
PROC_EN(L) signal enables the circuitry that allows the
BWE(L), BRD(L), A14, and A15 signals, from the Micro-
processor, to control the display RAM. Even though the
memory addresses are under control of the Micro-
processor, the inverted RAS and CAS signals are gen-
erated by the Display Controller.



YDAC and XDAC

Data from Display Controller U9208 is applied to X- and
Y-axis DACs Ug210 and U9220. These DACs are biased
1o provide output cuments (approximately 0 10 2 mA)
proportional to the digital data. Potentiometers R9214
and R9224 aligns the storage signals onthe crt. The DAC
currents along with various control signals are applied 1o
the Vector Generator.

VECTOR GENERATOR

Vector Generators

Vector Generatar circuitry is shown on Diagram 19.
U303 and U6304 convert the DAC currents into bipolar
voltages (approximately -2.5 V to +2.5 V) which are
applied to sample and hold circuits U6305 and U6306.
Outputs of the sample and hold circuits are applied to
integrator stages U6307 and U6308 through slectronic
switches In U6301A and C. The integrator output signals
are continuously fed back to the sample and hold inputs,
causing these input voltages to be equal to the differ-
ence between the drive Inputs and the integrator outputs,
When the vector sample (VECT _SMPL(L) control line
(via U6315A and B) is actuated, the outputs of the sam-
ple and hold circuits store these difference signals.
Since the integrator output slopes are proportional to
these signals, the net result is to effectively connect the
dots which are equivalent to the digital data values.

These circuits also have a dot mode available so thatthe
integrator outputs are stepped (dots) rather than con-
linuous (vectors). When the VECT/DOT(L) signal is LO,
U6301A and C switch the integrator inputs directly to the
difference signals while also disconnecting the inte-
gration capacitors C6315 and C6314. The feedback
loops are thus closed continuously, resulting in normal
amplifier action.

Although the Vertical and Horizontal vector generators
operate the same, there are some differences between
the circults and between thelr signal characteristics. To
end up with the proper signal polarities at the crt, current
on the X VECT line from X DAC circuit (Horizontal) is from
2mAto 0mA, while the current on the Y VECT line from Y
DAC circuit (Vertical) Is from 0 mA to 2mA. Also, the verti-
cal integrator output is -2 Vto + 2 V while the horizontal
integrator outputis -2.5V 10 + 2.5 V. The reduced vertical
dynamic range allows proper interface to the main
deflection system. Since the vertical signal eventually
passes through the vertical delay line before reaching
the crt, it Is necessary to delay the horizontal signal as
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well. This is done in the vector mode by slightly delaying
the vector sample signal appliedto U6306 via R6320 and
C6312 at pin4 0f U6315B. Inthe dotmode the crt beamis
blanked duwing the ftransitions so the doils are only
displayed after the signals have arrived and settled.

INPUT AMPLIFIER. The Y-axis (vertical) current from
the D/A Converter goes to the Inverting input of
operational amplifier U6303. The amplifier is biased to
produce a bipolar output voltage, from-25Vto +28V,
that is proportional to the input curent. Negative feed-
back from the parallel combination of R6303 and C6311
stabilizes the amplifier.

Biasing of the non-inverting input of both the X-axis and
the Y-axis amplifiers is identical and supplied by a resis-
tive divider formed by R6304 and R6305 between ground
and the + 5Vreference. Bothresistors are equal valueto
produce a bias voltage of + 2.5 V. Resisior R6308 pro-
vides a summing node for the input vector curent and
the feedback current and develops the voltage on the
inverting input of U6303. Full current range of the vector
signal Is from 0 to 2 mA. With no vector current in, the
feedback current supplies the full current through R6308,
and the output voltage of UB303 goes to -2.5 V. At maxi-
mum vector curent input, the sum of the curent through
R3608 must remain the same as with no vector current;
therefore, the feedback current is reduced by the amount
of the vector current, and the output voltage goes to
+25V.

SAMPLE-AND-HOLD. The voltage output of U6303 is
applied via R6309 to sample-and-hold circuit UB305.
Sample-and-Hold (S/H) switching is controlied by the
VECT_SMPL(L) signal from the Display Controller
applied to UB305 pin 14 via UG315A. That signal in tum is
controlled by the PLT_EN(L) signal (U6301B pin 9) that
swilches section B of multiplexer U6301. When dis-
playing storage waveforms and readout characters, the
PLT_EN(L) signal is not active, and the VECT_SMPL(L)
signal is switched to control the S/H circult. For pro-
ducing X-Y Plots, UG301C is activated, and the
VECT_SMPL(L) signal drives the X-Y Plotter Pen-Down
circuit (shown on Diagram 21).

SAMPLE INTEGRATOR. Duwing digital storage
waveform displays, the S/H circuit and the Y-Integrating
circuit formed by U6307 and associated components
produce either vectors or dots. When U6301C connects
pin 13 to pin 14, U307 integrates each step output of the
S/H circuit into a smooth ramp signal. This integrated
signal is the vertical deflection signal (still single-
ended) that connects the data points of the stored
waveform display. When the user selects either dot dis-
plays or X-Y Mode, multiplexer U8301C connects pin 12
to pin 14. The long time constant integrating function of
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UB308 Is switched out, and U307 acts as an amplifier
only forihe voltage being held by the S/H clrcuit, causing
the crt display to be dots. For readout character displays
both during STORE and NONSTORE modes, the S/H
and integrator work only in the vector mode because
readout characters are vector displays.

The integrator output is subtracted from the input voltage
at all times. When VECT_SMPL(L) goes LO, the dif-
ference value Is sampled and held by S/H U6305. The
held voltage value sets the slope of the integrator and
effectively connects the dots since the slope of the out-
put vector is proportional to the difference betwsen the
input voltage and the output voltage of the integrator.

Diode clamps CR6301, CR6303, CR6305, and CRE307
prevent voitage transients that could cause U6301C
latch up.

Vector Amplifiers

The integrator outputs are applied to vector amplifiers
U401 and U6402, which are differential voltage-to-
current converters. Their outputs are differential currents
which are sent to the main deflection multiplex circuitry
via J6100, Vertical positioning information is processed
by display controller U9208 on diagram 16, but
horizontal position information is not, Therefore, the
horizantal position voltage is applied to U402D o affect
horizontal position conirol of stored waveforms. Attimes
when readout characters are being drawn, this position
signal is shunted by transistor U6403A to reduce the
positioning effect on the characters. This action is
controlied by the HPOS_DIS(L) signal from the display
controller.

Plot Drive

When plot made is on, the display controller activates
the PLT_EN(L) signal, causing U6301B to apply the
VECT_SMPL(L) signal to the PEN_DN(L) line via U6404A
and U6402E, and the display controller internal modes
change so that VECT_SMPL(L) provides the pen down
control function, The PEN_DN(L) signal Is sent via J6100
1o the Z-axis section and to the X-Y board or installed
communication option board. When U6301B activates
plotmode, UB315A and B pull the sample control lines of
UB305 and U6308 Hi putting them in tracking mode. This
closes the vector generator feedback loops regardless
of vector/dot mode selection, The PLT_EN(L) signal also
tuns on operational transconductance amplifiers
UB404A, B, and C via transistor UB403E. Normally, thair
outputs are off, and the plotter signals are zero (held at
ground by RE433, R6434). in plot mode, the X_PLOT,
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Y_PLOT, and PEN_ON(L) lines turn on and act as voltage
followers for the vector signals, The Y amplifier input is
connected ahead of the Y vector generator to preserve
the 2.5 V range and correct polarity. The X_PLOT and
Y_PLOT signals are sent via J6100 to the X-Y board of
installed communication option board.

Readout Off Detector

To detect when the STORE/READOUT INTENSITY knob
is at its counter clockwise end, UB405A (Diagram 19)
manitors the readout (RO) voltage from J8100. Since RO
voltage is normally negative, but goes slightly positive at
the end of its rotation, UB405A output will go positive,
turning on transistor U64038, causing the NORO line to
be LO. This signal is sent to the Instrument Status Port
(Diagram 18) as status information,

Signal Conditioning

The signals ARES1, ARES2, B_RES, and B_CAPS on
JB100 from the Sweep Interface board are encoded
analog currents which contain most of the Information
about the positions of the A and B Timing switches.
Since the sum of the possible changes in these currents
is larger than U6302 (5VREFB) can accommodate,
UB405B (Diagram 20) is used 1o buffer the 5V reference
to supply the termination resistors (Diagram 18). As
these currents change, the resulting voitages are
measured by the Status ADC and Bus Interface so that
the Microprocessor can determine the state of the timing
switch.

+ 5 VOLT REFERENCE. The 5 Volt Reference (SVREFC)
Is generated by U6302. It is used by the vector generator
circuits, status A/D circuit, display DAGC circuit, and
acquisition system, Associated with each of these
circuits is a local pull-up resistor from the + 8.6VA sup-
ply to the SVREFC line to supply nominal load cumrent so
that U6302 does not have to supply the total load cumrent.
This also greatly reduces the reference line current which
¢could cause excessive voltage drops at the far ends of
its travel.

DIGITAL ACQUISITION AND MEMORY

Diagram 15 shows the Digital Acquisition and Memory
systern. The functional blocks are the Digital Acquisition
IC, the Acquisition Memory, Microprocessor Access,
and External Clock Divider.

The Digital Acquisition IC, U4000, is a CMOS VLS circuit
containing acquisition data processors for two input
channels, acquisition address counter, trigger position



counters, equivalent time interpolator counter, post trig-
ger address counter, acquisition control state machines,
mode registers, and microprocessor interface, All oper-
ations within the IC are synchronized to the 100 MHz
differentlal clock inputs MCLK and MCLK(L). U4000 is
initialized on power up when RESET (pin 121) is driven
high.

Data from the A/D converter modules is continuously
applied o the Digital Acquisition IC on the AAD and ABD
buses, The acquisition data is cliocked into the input
registers on U4000 at the clock rate of the MCLK signal
line. The acquisition data is demultiplexed within U4000
and written into the Acquisition Memory ICs at a rate
determined by the A or B SEC/DIV switch setting. The
maximum acquisition memory write cycle rate is 25 MHz.,

For A or B SEC/DIV settings of 50 ms 10 .05 us, record
acquisition mode is used. To initiate a record mode
acquisition, the microprocessor writes into the U4000
control registers via the data bus transceiver U4001,
address bus A(0..17), and control lines ACQSEG(L) and
BWE(L). At the beginning of the acquisition cycle, pre~
trigger data is transferred through U4000 to the Acqui-
sition Memory. Data from both channels is written simul-
taneously into the Acquisition Memory using the AM1D
and AMZD buses. The acquisition data is stored as con-
secutive samples in SAMPLE or AVERAGE acquisition
mode or as min/max pairs in PEAKDET or ACCPEAK
acquisition mode. The acquisition address is applied to
the acquisition memory over the AMA bus.

Data on the AM1D and AM2D buses is latched in the
acquisition memory when the AMWE strobe goes iow.
When the pre-trigger portion of the record is complete,
EPTHO(L) goes low, enabling the trigger circuit. When a
trigger is accepted, SYNTRIG goes high and the acqui-
sition continues until the post-trigger datarecord is com-
plete, then ACQINTR(L) goes low, generating an
interrupt to the microprocessor. After processing the
interrupt, the microprocessor reads the acquisition
mermory by outputting an address on A(0..17), and
driving ACQSEG(L) and BRD(L) low. Address lines
A(2..12) are buffered by U3400 and U3401A which drives
the Acquisition Memory address lines during a micro-
processor access cycle. The Digital Acquisition IC
drives UPADBEN low enabling the Acquisition Memory
to drive the AM1D and AM2D data buses. The memory
byte selected by A(0..2) is routed through U4000 and is
read by the microprocessor on the D(0..7) data bus.

For A SEC/DIV settings from 5 sec to 0.1 sec, SCAN or
ROLL acquisition mode may be menu selected. Aninter-
rupt 1o the microprocessor occurs each time a word (8
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bytes) is written into the Acquisition Memory. In SGL
SWP or NORM trigger mode, an interrupt is also gen-
erated at the end of the acquisition record.

For A or B SEC/DIV settings from 0.5 ps to 0.05 ps,
REPETITIVE storage mode is used. The Time Base
interpolator Counter in the Digital Acquisition chip
counts MCLK cycles beginning with the rising edge of
SYNTRIG and ending with the rising edge of TBICSTP.
The count value is used as an address offset to comectly
position the acquisition record in display memory.

The extemal clock divider routes the external clock sig-
nal directly to the Digital Acquisition chip in SAMPLE or
AVERAGE acquisition mode or divides the external clock
by 2 in PEAKDET and ACCPEAK modes. This selection
is controlled by the EXTSMP signal.

U34018 is a status input port to the microprocessor.
When ACQSTAT(L) is low the microprocessor reads the
state of TOK(L), and the configuration jumpers W3400,
W3401, and W3402,

POWER INPUT, PREREGULATOR AND
INVERTER

The Power Supply (see Diagram 8 and Diagram 9)
changes the ac power-line voltage into the voltages
needed for instrument operation. it consists of the Power
Input, Preregulator, and Inverter circuits (which drive the
primary of the power transformer) and secondary circuits
{which produce the necessary supply voltages for the
instrument). Refer to Figure 3-8 for a block diagram of
the Power Supply.

Power Input

The Power Input circuit changes the ac power-line volt-
age to filtered dc for use by the Preregulator.

POWER switch 8901 connects the ac power line through
fuse FS001 to bridge rectifier CR901. The full-wave
bridge rectifies the source voltage, and the output is
fitered by C806. Input surge current al instrument
power-on Is limited by thermistors RT901 and RT906.
The thermistors’ resistances are moderately high when
the power isfirst tumed on, but decrease as the input cur-
rent warms the device.The instrument is protected from
large voltage transients by suppressor VR901. Con-
ducted interference originating within the pawer supply
is attenuated by common-mode transformer T901,
differential-mode transformer T903, line filter FL.9001,
and capacltors C800, C902, and C9803.
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Flgure 3-8, Power Supply block diagram.



Preregulator

The Preregulator provides a regulated dc output voltage
for uge by the Inverter circuitry.

When the instrument is turned on, the voltage developed
across C906 charges CI925 through R926. When the
voltage across C925 hasrisento a level high encugh that
Pulse-Width Modulator US30 can reliably drive Q9070,
930 receives operating supply voltage through Qa30.
This voltage level is set by zener diode VR925 in the
emitter of Q928 and by the voltage divider formad by
R925 and R927. The zener diode keeps Q928 biased off
untll the base voltage reaches approximataly 6.9 V. At
that point, Q928 is biased into conduction, and the
resulting collector current causes a voltage drop across
R929 that biases on Q930. The positive feedback
through RE30 reinforces the tum-on of QJ28, which
quickly drives both Q928 and Q930 into saturation. Once
Q1930 is on, the Pulse-Width Modulator begins to
function.

Fuise-Width Modulatar U830 controls the output valtage
of the Preregulator by regulating the duty cycle of the
pulse going to the gate of Q8070. The modulator has an
oscillator that operates at a frequency set by R819 and
C919 (approximately 60 kHz). A sawtooth voltage
produced at pin 5 of U930 is compared intemally with the
output voltage produced by the two internal error ampli-
fiers. Whenever the sawitooth voltage is greater than the
error amplitier cutput voltage, Q9070 is biased on to sup-
ply current to the remaining portions of the switching
circuitry and charge C840. The two error amplifiers main-
tain a constant output voltage and rmonitor the output
current of the Preregulator. One input of each amplifieris
connected through a divider network to the |G internal
+ 5V reference. The output voltage of the Preragulator is
monitored by the voltage divider at pin 2. The voltage
drop across R907, produced by the Preregulator output
current, ig applied to the internal current-limit amplifier at
pin 16.

When the instrument is first tumed on, the current-limit
amplifier controls the conduction time of Q9070. While
9070 |s conducting, the output curent Increases untit a
voltage large enough to permit the current-limit clrcuitry
to function is developed across R907. The current-Timit
amplifier then holds the output curent below the limiting
thresh old of approximately 1 A. When the voltage
across C940 reaches approximately 43 V, the internal
voltage amplifier starts controlling the duty cycle of
8070, and the Preregulator will not limit current unless
there is excessive current demand,
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With Q8070 off, C907 charges to the output voltage of the
Power Input circuit. When Q8070 tums on, cument
through the FET comes from the winding connected to
ping 1 and 2 of TA06 and from C807. Current to CBO7 I3
supplied by the winding connected 1o pins 4 and 5 of
Ta06. When 13930 shuts off Q9070, the collapsing mag-
netic field raises the voltage at the anode of CRI07. This
diode then becomes forward biased and passes the cur-
rente supplied by C507 and the winding connected to
pins 4 and 5 of T906. For this part of the cycle, current to
C907 is supplied by the winding connected to pins 1 and
2 of TA04. This process continues for each period of the
oscillatar, and the duty cycle controdling the conduction
period of Q9070 is altered as necessary to maintain 43 v
across G940. During each oscillator period, Q908 is
uzed to discharge the gate-drain capacitance of Q2070.
Al the shutoff poirt, Pin 10 of U830 goes LO to reverse
bias CR808 and turn on Q908 to switch off the FET.

Once the supply is running, power to U230 is supplied
from the winding connected 1o ping & and 7 of TR0B.
Diode CR920 half-wave rectifies the voltage across pins
6 and 7 to keep fiiter capacitor C925 charged and 1o
miaintain supply voltage to U930 through QS830.

Instrument protection from excessive output voltage Is
supplied by silicon-controlled rectifler 3835. Shouldthe
Preregulator output valtage exceed 51 V, zener diode
VR235 conducts, causing Q935 to alsc conduct. The
Prerequlator output current is then shunted through
935, and the output voitage quickly drops to zero. With
the 43 V rail clamped to 0V, U930 senses an overcurrent
condition and shuts down the drive to Q8070, the
Prereguiator shuts down, and Q935 becomes reset. The
supply then attempts to power up, but it will shut down
again # the overvoltage condition reoccurs. This
sequence continues until the overvaltage condition is
corrected. A thermal shutdown circuit is included to pro-
tect the instrument from damage in case of fan fallure or
air flow restriction at high ambient temperatures. Over-
heating causes thermal switch 8850 {0 close, stealing
drive from Inverter base driver Q944, thus reducing total
power dissipation. To reset the circuit, remove the cause
of the temperature fault.

Inverter

The Inverter circuit changes the de voltage from the
Preregulator 10 ac for use by the supplies that are con-
nected to the secondaries of 7948,

The output of the Preregulator circuit is applied to the
center tap of TH48. Power-switching transistors Q946
and Q947 altermate conducting current from the
Preregulator output through the primary windings of
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To48. The transistor switching action is controlied by
T944, a saturating base-drive transformer.

When the instrument is first turned on, one or the other of
the switching transistors starts to conduct. As the col-
lector voltage of the conducting transistor drops toward
the common voltage level, a positive voltage is induced
from T944 to the base of the conducting transistor that
reinforces conduction. Eventually T944 saturates; and,
asthe voltage across T944 (and T948) begins toreverse,
the conducting transister is cut off by the drop In base
drive. The other transistor does not start conduction until
the voltage on the leads of T344 reverse enough to bias it
on. The saturation time of T944 plus the transistor-
switching time determine the frequency of Inverter
operation (lypically about 20 kHz). After the initial
inverter start up, the switching transistors do not
saturate; they remain in the active region during
switching.

Diodes CR946 and CR847 serve as a negative-peak
detector to generate a voltage for controlling the output
of the error amplifier, Capacitor C943 charges 1o a
voltage equal to the negative peak voltage at the collec-
tors of Q946 and Q947, referenced to the Preregulator
input voltage. This voltage level is applied to the divider
formed by R937, RO38, and R939. The error amplifier,
formed by Q938 and Q838, is a differential amplifier that
compares the reference voltage of VR943 with the wiper
voltage of polentiometer R938. The current through Q939
sels the base drive of Q944 and, thereby, controls the
voltage on C944. This voltage biases Q946 and Q947 to
a level that maintains the peak-to-peak input voltage of
T948. The amplitude of the voltage across the trans-
former primary winding, and thus that of the secondary
voltages of T948, is set by adjusting 8.6V ADJ potenti-
ometer RB38.

Attwn-on, Q938 is biased off, and Q939 is biased on. All
the current of the etror amplifier then goes through Q939
to bias on Q944. The current through Q944 controls the
base drive for Q946 and Q947. Base current provided by
base-drive transformer T944 charges C944 negative
with respect to the Inverter circuit floating ground
{commeon) level,

To safeguard against an inverter fault which could cause
overvoitage at the secondaries, R949 senses the current
drive in Q946 and Q947 and feeds back a voltage to the
SCR crowbar. CR948, R948, and R935 leve! shift the
feedback voltage and set the trip point for SCR Q935.

3-38

POWER SUPPLY SECONDARIES,
Z-AXIS AND CRT

XFMER and LV Power Supplies

The Low-Voltage supplies, shown on Diagram 9, use
center-tapped secondary windings of T948 (XFMR). The
+100 V supply Is rectified by CR954 and CR855 and
filtered by C854. Diodes CR956 and CRO57 rectify ac
from taps on the 100 V winding, and C956 filters the out-
put to produce +30 V de. The full-wave diode bridge
formed by CR960, CR961, CR962, and CR963 produces
the + 8.6V and-8.6V supplies. Filtering ofthe +8.6Vis
done by €960, L960, and C962. Filtering of the -8.6Vis
done by C961, L.961, and C863. Ac voltage fromthe 8.6 V
primary is rectified by CR965 and CR967, and then
fitered by C865 and R965 to provide the fan power
source, The + 5V supply is produced by CR970, C868,
L968, C958 and C970. The -5 V supply is produced by
CR980, CR981, C964, L962, and CO59.

Unblanking Logic, Intensity, and Z-Axis Ampl

The Z-Axis Amplifier controls the ort intensity level via
several input-signal sources. The effect of these input
signals is either to increase or decrease trace intensity or
to completely blank portions of the display. The
Nonstore Z-Axis drive signal currents, as set by the A
and B Z-Axis switching logic and the input current from
the EXT Z AXIS INPUT connector {if in use), are summed
at the emitter of common-base amplifier Q825. The total
sets the collector current of the stage. The common-
base amplifier provides a low=-impedance termination
for the input signals and isolates the signal sources from
the rest of the Z-Axis Amplifier.

For the Nonstore Z-Axis signals, cammaon-base tran-
sistor Q829 passes a constant current through R832.
This current is divided between Q825 and Q829, with the
portion through Q829 driving the shunt-feedback output
amplifier formed by Q835, Q840, and Q845. Therefore,
the bias level of Q825 controls the emitter cutrent
available to Q829. Feedback-resistor R841 sets the
transresistance gain for changing the input current ta a
proportional output voltage. Emitter-follower Q835is dc
coupled to Q840, and for low-speed signals, Q845 acts
as a curent source. Fast transitions couple through
C845, providing added current gain through Q845 for fast
voltage swings at the output of the Amplifier.

Store Z-Axis signals, controlled by the Display Control-
ler (Diagram 16), are applied to the Z-Axis amplifier at
the emitter of Q829, The Nonstore Z-Axis signals are
shunted away from Q829 by CR824, which is forward



biased from the CHOP Blanking circuit {Diagram 2) dur-
ing STORE mode displays. The overall store waveform
and readout character intensity level is set by the
STORAGE/READOQUT INTENSITY control. The level set-
ting of that control sets the Z-Axis drive current supplied
to the Z-Axis Amplifier by QB29 during digitally con-
trolled displays. When the Display Controller wrns off
Q7203, Q7202, or Q7201, the current normally shunted
away from the emitter of Q829 is added via the forward
biased diode connected to the emitter of the cutoff tran-
sistor. With more current available from Q7204, more
current flows in Q829 to intensify the crt display.

The intensity of the Nonstore crt display in the A, B, and
Alt Horizontal modes is set by the INTENSITY controls
and associated circuitty. The A INTENSITY potenti-
ometer controls the base vollage of Q804 to set the
amount of emitter current that flows through that tran-
sistor and, therefore, the level of the Z-Axis signal. Like-
wise the B INTENSITY potentiometer contrals the base
voltage of Q814 and the intensity of the B and Alt Sweep
displays,

When only the Nonstore A Sweep Is displayed, Q586
and Q583 are blased off. The current through R818, sat
by the AINTENSITY potentiometer, flows through CR818
and Q825 to fix the voltage level at the Z-Axis Amplifier
output. For a B-Only display, Q586 is biased on to
reverse bias CRB18 and prevent A-Intensity current from
reaching Q825. Current set by the base voltage of Q814
flows through CR817 1o Q825 and sets the B Sweep
intensity. For an alternating A and B display, Q586 1s
biased off when the A Sweep s displayed. During the
portion of the A Sweep in which the B Sweep runs, cur-
rent from R#16 is passed through CRB16 by the Alternate
Display Switching and the Unbianking Logic circuitry to
produce an Intensified zone on the A Sweep trace.

When CHOP VERTICAL MODE is selected, the Chop
Blanking signal is sent to the collector of Q825 through
Us3YB and CR824 during the Nonstore display-
switching time. Signal current is shumted away from
CR825, and the forward bias of Q829 rises to the
blanking leval. When blanked, the output of the Z-Axis
Amplifier drops 1o reduce the crt beam current below
viewlng intensity.

For a Nonstare X-Y display, CR818, CR817, and CR816
are reverse biased. The XY signal is LO fo reverse bias
CR551 and allow current in R820 to flow through CR820.
The crt intensity is then controlled by the A INTENSITY
potentiometer which sets the current in R820 through
804,
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During Nonstare operation, any applied External Z-Axig
input voltages drive proportional input currents through
Ra22 and RB23 1o the Z-Axis Amplifier. Sensitivity to
external signals is determined by the transresistance
gain of the shunt—feedback amplifier. Diode CR823 pro-
tects the Z-Axis Amplifier if excessive voltage levels are
applied to the EXT Z AXIS INPUT connector. Extemal
Z-Axis modulation does not function for STORE MODE
displays.

BEAM FIND switch 8380 controls the base bias voltages
of Q1825 and Q229. When the BEAM FIND button is out,
B.6 V is supplied to the normal base-biasing network.
When the button is held in, the 8.6 V supply is remaoved,
and the voltage at the anode of VR828 rises to about 5.6
V. This voltage lavel turns off the current supply from
Q829. The Z-Axis amplifier output voltage is then fixed
by R835 and the voltage at tha BEAM FIND switch, as set
by other parts of the Beam Find circuitry. The output
voltage of Q835 is set 1o a level that displays either a
bright trace or dot (depending on whether the sweep is
triggered or not), and the INTENSITY controls and the
Z-Axis drive signals have no control aver the crt
intensity.

Hv Multiplier, D¢ Restorer, and Crt

The Dc Restorer circuit sets the crt control-grid bias and
couples the ac and dc components of the Z-Axis Ampli-
fier output to the ert control grid. Diract coupling of tha
Z-Axis Amplifier output to the crt control grid is not
employed due to the high potential differences invoived.
Refer to Figure 3-9 during the following discussion.

Ac drive to the D¢ Restorer circuit 1s obtained from pin 16
of T948. The drive vallage has a peak amplitude of about
100V at a frequency of about 20 kHz and is coupled into
the D¢ Restorer circuit through €853 and R853. The
cathode of CR851 is biased by the wiper voltage of Grid
Bias potentiomeater R851, and the ac-drive voltage is
clamped wheneaver the positive peaks reach a level that
forward biases CR851.

The Z-Axis Amplifier output voltage, which varies
hetween +10Vand + 75V, is applied fo the Dc Restorer
at the anode of CR853. The ac-drive voitage holds
CR853 reverse biased until the voltage falls below the Z2-
Axis Ampilifier output voltage level. At that point, CR853
becomes forward biased and clamps the junction of
CR851, CR853, and R854 to the Z-Axis output level.
Thus, the ac~drive voltage is clamped at two levels to
produce a square-wave signal with a positive dc-offset
level.
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Figure 3-9. Simplified diagram of the Dc Restorer circuitry.

The Dc Restorer is referenced to the 2kV crt cathode volt-
age through R858 and CR854. Initially, both C855 and
C854 charge up 1o a level determined by the difference
between the Z-Axis output voltage and the crt cathode
voltage, Capacitor C855 charges from the Z-Axis output
through R858, CR854, and CR855, to the crt cathode.
Capacitor C854 charges through R858, CR854, R854,
and CR853 to the crt cathode,

During the positive transitions of the ac drive, from the
lower clamped level toward the higher clamped level,
he charge on C854 increases due to the rising voltage,
The voltage increase across C854 is equal to the ampli-
tude of the positive transition. The negative transition is
coupled through C854 to reverse blas CR854 and to
forward bias CR855. The Increased charge of C854 s
then transferred to C855 as C854 discharges toward the
Z-Axis output level. Successive cycles of the ac Input to
the Dc Restorer charge C855 to a voltage equal to the
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initial level plus the amplitude of the clamped square-
wave input.

The charge held by C855 sets the control-grid bias
voltage. If more charge is added to that already present
on C855, the control grid becomes more negative, and
less crt writing-beam current flows. Conversely, if less
charge is added, the control-grid voitage level becomes
closer to the cathode-voltage level, and more crt writ-
ing-beam current flows.

During periods that C854 is charging, the crt control-grid
voltage is held constant by the long time~constant
discharge path of C855 through RB60.

Fast-rise and fast-fall transitions of the Z-Axis output
signal are coupled to the crt control grid through C855 to
start the crt writing-beam current toward the new
intensity level. The Dc Restorer output level then follows
the Z-Axis output-voltage level to set the new bias
voltage for the ¢rt control grid.



Neon lamps DS858 and DS856 protect the crt from
excessive grid-to-cathode voltage if the potential on
either the control grid or the cathode ig lost for any
reason.

High-voltage multiplier U975 uses the 2-kV winding of
T948 1o generate 12 kV o drive the crt anode. An internal
halft-wave rectifier diode in the multiplier produces 2 kV
for the crt cathode. The 2 kV supply is filtered by a low-—
pass filter formed by C975, C976, RA76, R978, and C979,
Neon lamp DS870 protects against excessive voltage
between the crt heater and crt cathode by conducting if
the voltage exceads approximately 75 V.

Focus voltage Is also developed from the 2 kV supply by
avoltage divider formed by R834, R882, FOCUS potenti-
ometer RB93, RB91, R890, RB29, RE88, and RAE86.

X-Y PLOTTER

The X-Y plotter circuttry (see Diagram 21) drives the
internal circlitry for the external clock, and an extemnal XY
Platter, if connected,

External Clock

The TTL compatible (active LO) EXT_CLK(L) signal,
accessad through the AUXILIARY CONNECTOR (11011
pin 1), drives the external clock circuitry (active HI) of the
oscilloscope through internal connector J4110 pin 1,

Operational amplifier LIM1001A, PNP trangistor Q1011,
and assoclated components buffer and invert the
extenal clock signal EXT_CLK(L). Input bias resistors
R1011, R1014, and R1015 condition the EXT_CLK(L) in-
put signal. The same three resistors protect the external
clock circuitry from over-voltage and reverse-voliage
inputs, Resistor R1016 provides hysteresis.

Operational ampiifier UT001A serves as a buffer and
arplifier. Even though EXT_CLK(L) only swings fromQV
to +35 Vmaximum, the input bias resistors produce plus
and rminus voltage swings of = 2V atnon-Inverting input
U1001A pin 3. The amplifier output LHOO1A pin 1 has a
plus and minus 7 V range which, through current limit
registor R1017, overdrives the base of Q1011. This base
current overdrive assures a fast clean rise and fali time of
the EXT_CLK outpud signal (J4110 pint 1) required by the
oscilloscopes external clock cireuit input.

The emitter of Q1011 goes to +5 V|, and the collector
goes to both the EXT_CLK output and to level-shift
resistor R1012, Level-shift resistor R1012 makes the
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EXT_CLK output a valid TTL LO when Q1011 is shut off.
The EXT_CLK output is an active HI TTL drive.

Shield Ground

The SHIELD GND connection (J1011 pin 4) isthe chassis
ground connection for cable shield connections.

Signal Ground

The AUXILIARY CONNECTOR SIG_GND connection
{41011 pin &) is the ground paint for all signal path ground
returns.

Pen-Down Circuit

The Pen-Down circuitry controls the pen mechanism of
an external X-Y plotter or the motor drive of a Y-T strip
chart recorder. The Pen-Down circuit is comprised of
operational amplifier U1001B, transistor Q1012, relay
K1001, and related components. The PEN_DN(L) signal
(J6423 pin 1) drives the non-inverting input of the
operational amplifier (110018 pin 5). The inverting input
of the operational amplifier (U10018 pin 6) Is tied to
ground. The operational amplifier output, U1001B pin 7,
goes to the base of PNP relay-drive transistor Q1012,
through current limiting resistor R1005. This amplifier has
no negative feedback resistor and operatas in an open-
locp gain configuration. Small input signals therefore
drive the output near one rail or the other. The output
signal resermnbles a square wave, regardiess of the input
waveform.

Transistor Q1012 inverts the signal and drives relay
K1001. Diode CR1016 protacts the transistor from induc-
tive kick-back vollages gensrated by the relay’s col-
lapsing magnetic field as the transistor tums off. Fuse
F1001, in the RELAY COMM signal path, provides over-
current protection for all relay contact configurations.

When the PEN_DN(L) signal on U1001B pin 5 goes
negative, the output on pin 7 of the operational amplifier
also goes negative, turning on transistor Q1012 and
energizing the relay coil. When the relay is energized,
the refay common to normally closed connection opens
and the relay common to normally open connection
closes. Whan PEN_DN(L) returns to a positive level, the
transistor shuts off. The relay’s coil discharges its kick-
back current through diode CR1016, and the relay com-
mon returns to its normatly closed position.

In order to drive both an X-Y plotter and a Y-T strip chart
recorder, the Pen-Down circuitry does double duty, With
an X-Y plotter, the circultry simply lowers the platter pen.
with a Y-T strip chart recorder, the pen-down circuitry is

3-41



Theory of Operatlon—2232 Service

actually a motor drive control circuit. This double duty is
accomplished by providing the Pen-Down signal to the
operational amplifier about 1 s prior to the signals being
provided to X & Y plot output circuitry. This allows the
motor to have time to start up before signals are applied
to the Y plot output circult. The circuit can not differentiate
between X-~Y plotters and Y-T strip chart recorders,
therefore the time delay from PEN_DN(L) to X and Y
channel information output is the same In each case.

X and Y Amplifiers

The X and Y amplifiers drive the X and Y outputs.
Because both amplifiers operate the same, only the
X-PLOT amplifier is discussed in detail.

input signal X_PLOT goes to the non-inverting input of
unity gain amplifier U1001C pin 10. The output of the
operational amplifier is fed to auxiliary connector J1011
pin 3 through resistor R1002. The resistor limits the
output current and is part of the amplifier’s protection
network, The X_PLOT protection network consists of
diodes CR1003, CR1011, R1002, VR1012, and VR1011,
If the X output goes above 5.8 V peak, VR1011 and
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CR1011 turn on, clipping U1001C pin 81o about +6 V. If
output goes below -5.8 V peak, VR1012 and CR1003
tumon, clipping U1001C pin8to about-6V. The Y_PLOT
protection compenents are CR1001, CR1002, R1001,
VR1012, and VR1011.

Power Supplies

The filters for all supplies are pi filters, consisting of two
filter caps to ground, one on each side of a series choke.

Each filter circuit for the three supplies filter in both direc-
tions. The filters reduce noise on the power supply lines
generated elsewhere in the instrument, and they aiso
reduce noise generated by the X-Y plotter board as the
noise goes back out to the supplies in the rest of the
instrument. Capacitors C1003, C1004, and C1005
decouple and by-pass the supplies.

The + 4.2V output makes Interfacing to various X-Y and
Y-T devices easier. The +5 Vg goes to the anode of
reverse voltage protection diode CR1014. The diode
drops the voltage to +4.2 V. The +4.2 V goes through
current limit resistor R1013 to the auxiliary connector out-
put (J1011 pin 6).
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PERFORMANCE CHECK PROCEDURE

INTRODUCTION

PURPOSE

The Performance Check Procedure is used to verify the
instrument's Performance Requirements statements
listed in Table 1-1 and to determine the need for cali-
bration. The performance checks may also be used as
an acceptance test or as a preliminary troubleshooting
aid.

PERFORMANCE CHECK INTERVAL

To ensure instrument accuracy, check its performance
after every 2000 hours of operation or once each year, if
used infrequently. A more frequent interval may be
necessary, If the instrument is subjected 1o harsh
environments or severe usage.

STRUCTURE

The Performance Check Procedure is structured in sub-
sections to permit checking individual sections of the
instrument, whenever a complete Performance Check is
notrequired, At the beginning of each subsection there is
an equipment-required list showing only the test equip-
ment necessary for performing the steps in that sub-
section.

Also at the beginning of each subsection is a list of all the
front~-panel control settings required to prepare the
instrurment for performing Step™ in that subsection. Each
succeeding step within a particular subsection should
then be performed, both in the sequence presented and
inits entirety, to ensure that control-setting changes will
be correct for ensuing steps.

TEST EQUIPMENT REQUIRED

The test equipment listed in Table 4-1 is a complete list
of the equipment required to accomplish the Per-
formance Check Procedure in this section, Test equip-
ment specifications described in Table 4-1 are the
minimum necessary 1o 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,

When equipment other than that recommended is used,
control settings of the test setup may need to be altered.
If the exact item of equipment given as an example in
Table 4-1 is not avallable, check the Minimum Specifi-
cation column to determine If any other available test
equipment might suffice 10 perform the check or
adjustment.

LIMITS AND TOLERANCES

The tolerances given in this procedure are valid for an
instrument that is operating in and has been previously
calibrated in an ambient temperature between +20°C
and + 30°C. The instrument also must have had at least
a 20-minute warm-up period. Refer to Table 1-1 for
tolerances applicable to an instrument that is operating
outside this temperature range. All folerances specified
are for the instrument only and do not include test-
equipment error.

PREPARATION FOR CHECKS

It is not necessary o remove the instrument cover 1o
accomplish any subsection in the Performance Check
Procedure, since all checks are made using operator-
accessible front- and rear-panel controls and
connectors.

The most accurate display adjustments are made with a
stable, well-focused, low-intensity display. Unless
otherwise noted, adjust the A and B INTENSITY,
STORAGE/READOUT  INTENSITY, FOCUS, and
TRIGGER LEVEL controls as needed to view the display.

To ensure performance accuracies stated in the Speci-
fication (Section 1), for the digital portion of the instru-
ment, select the Factory Reset routine. The Factory
Reset routine sets the digital part of the instrument 1o
factory default settings.

Jo select ihe Factory Reset routine:

Press the ADV FUNCT SETUP button to display the
Advanced Functions setup menu. Press Menu ltem
Select button 1o select Factary Reset, Return the instru-
ment to display mode by pressing the ADV FUNCT
SETUP button a second time,



Performance Check Procedure—2232 Service

Table 4-1
Test Equipment Required
item and Minimum - Example of Sultable
Description Specification Purpose Test Equipment
— =
Calibration Standard-amplitude signal levels: 5 mV to SO V. Signal source for TEKTRONIX PG S06A
Generator Accuracy +0.3%. gain and transient | Calibration Generator.2
High-amplitude signal levels: 1V 10 60 V. response.
Repetition rate: 1 kHz.
Fast-rise signal level: 1 V. Repetition rate: 1 MHz.
Rise time: 1 ns or less. Flatness: +2%,
Leveled Frequency: 250 kHz to above 100 MHz. Vertical, horizontal, | TEKTRONIX SG 503
Sine-Wave Output ampiitude: variable from 10 mV to 5V p-p. | and triggering Leveled Sine-Wave
Generator Output impedance: 50 {). Reference frequency: checks and adjust- | Generator.d
50 kHz. Amplitude accuracy: constant within 3% | ments. Display
of reference frequency as output frequency adjustments and
changes. Z~-Axis check.
Time-Mark Marker outputs: 10 ns to 0.5 s. Marker accuracy: Horizontal checks | TEKTRONIX TG 501
Generator +0.1%. Trigger output: 1 ms to 0.1 ms, time- and adjustments. Time-Mark Generator,
coincident with markers. Display adjustment.
Low- Range: 1 kHz to 500 kHz. Output amplitude: Low-frequency TEKTRONIX SG 502
Frequency 300 mV. Qutput impedance: 600 Q. frigger checks. Oscillator.®
Generator Reference frequency: constant within 0.3 dB
of reference frequency as output frequency
changes.
Pulse Repetition rate: 1 kHz. Output amplitude: 5 V. External clock and | TEKTRONIX PG S01
Generator storage checks Pulse Generator.®
Test Oscillo~ | Bandwidth: dc to 100 MHz. Minimum defiection | Ceneral trouble- TEKTRONIX 2235
scope with factor: 5 mV/div. Accuracy: £3%. shooting, holdoff Qscilloscope.
10X Probes check.
Digital Range: 0 to 140 V. Dc voltage accuracy: 10.15%. | Power supply TEKTRONIX DM 501A
Voltmeter 4 1/2 digit display. checks and adjust- | Digital Multimeter. 2
ments, Vertical
adjustment.
Coaxial Cable | Impedance: 50 0. Signal inter- Tekironix Part Number
(2 required) Length: 42 in. connection. 012-0057-01.
Connectors: BNC
Precision Impedance: 50 (. Vertical bandwidth | Tektronix Part Number
Coaxial Cabie | Length: 36 in. and aberrations 012-0482-00.
Connectors: BNC checks.
Dual-Input Connectors; BNC female-to-dual-BNC male. Signal Inter- Tektronix Part Number
Coupler connection. 067-0525-02.
Coupler Conneclors: BNC female-to~BNC fernale. Signal inter- Tekironix Part Number
connection. 103-0028-00.
T-Connector | Connectors: BNC Signal inter- Tektranix Part Number
connection. 103-0030-00.
Termination Impedance: 50 ). Connectors: BNC Signal Tektronix Part Number
termination. 011-0049-01.
Termination Impedance: 600 Q. Connectors: BNC. Signal Tektronix Part Number
termination 011-0092~00.

8Requires a TM500-Series Power Module.
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Item and Minimum Example of Suitable
Description Specification Purpose Test Equlpment
: —
10X Ratio: 10X. Impedance: 50 (1. Vertical compensa- | Tektronix Part Number
Attenuator Connectors: BNG tion and triggering | 011-0059-02.
checks.
2X Attenuator { Ratio: 2X. Impadance: 50 . External triggering | Tektronix Part Number
Connectors: BNG checks. 011-0089-02.
Adapter Connectors: BNC male—to-miniature-probe tip. Signal inter- Tektronix Part Number
connection. 013-0084-02.
Adapter Connactors: BNC male-to-tip plug. Signal inter- Tektranix Part Number
connection. 175-1178-00.
Low-— Length: 1-in, shaft. Bit size: 3/32 in. Adjust variable J.ED. Electronics
Capacitance capacitors. Corp. Adjustment Tool
Alignment Number 5284.
Tool
Screwdriver Length: 3—in. shaft. Bit size: 3/32 in. Ad|ust variable Xcelite B-3323.

capacitors.

ARequires a TM500-Serles Power Module.

INDEX TO PERFORMANCE CHECK 3. Check Variable Range and Sweep
Separation . _ ... ... ..o i 4-13
STEPS 4. Check Delay Time Differantial
ACCUMECY . vttt ineiin e 4-13
Vertical Page 5 CheckDelayditter .................... 4-14
6. Check PositionRange................. 4-14
. 7. Check Store Expansion Range .......... 4-15
1. S:r?:gleD gf;e;'cg;on Accuracy and 44 8. Check 4K to 1K Display Compress ...... 4-15
""""""""""""" 9. Check Non-Store Sweep Length ........ 4-15
2. Check Store Deflection Accuracy .......... 4-5 10, Check X Gain 4-15
3. Check Save Expansion and Comprassion ... 4-5 e W Bameadon T
o 11. Check XBandwidth ................... 4-15
4, Check PositionRange ................... 4-6
5. Check Acquisition Position Registration ., . 4-6 Trigger
6. Check Non-Store Aberrations . ............ 4-8
7. Check Store Abemations . ................ 4-7 1. Check Internal A and B Triggering ....... 4-16
8. Check Bandwicth .............covvvnnnn. 4-7 2. Check HF Reject A Triggering .. ......... 4-17
9. Check Repetitive Store Mode and 3. CheckLF Reject ATriggering ........... 4-37
Bandwidth .. ... ... .. 4-8 4. Check External Triggering . ............. 4-18
10. Check Single Sweep Sample Acquisition ... 4-8 5. Check External Trigger Ranges ......... 4-18
11. Check Bandwidth Limit Operation ... .. ... 4-8 6. Check Single Sweep Operation ......... 4-18
12, Check Common-Mode Rejection Ratio ... .. 4-8 7. Check Acqguisition Window
13. Check Non-Store and Store Channel Trigger Poirts .. ........ ... o 4-19
lsolation ........... . .. ... .., 4-9 8. Check Trigger Level Readout .. ... .. .... 4-19
14, Check Store Pulse Width Amplitude . ... ... 4-9
External Z-Axls, Probe Adjust, External Clock and
X-Y Plotter
Horlzontal
1. Check External Z-Axis Operation ........ 4-20
1. Check Timing Accuracy and Linearity ... 4-11 2. Check Probe Adjust Operation . ......... 4-20
2. Check Store Differential and 3. CheckBExemalClock ................. 4-21
Cursor Timing Difference Aceuracy .. ... 4-12 4, CheckX-YPiotter .................... 4-21

4-3



Performance Check Procedure—2232 Service

VERTICAL

Equipment Required (see Table 4-1):

Callbration Generator

Levelad Sine-Wave Generator
Pulse Generator

850~ BNG Cable

B0-0 BNG Precision Cable
Dual-Input Coupler

50~} BNG Termination

10X Attenuator

INITIAL CONTROL SETTINGS

Vertical {Both Channels)

POSITION Midrange
MODE CH 1
X-Y Off (button out)
BW LIMIT On (button in)
VOLTS/DIV 2mv
VOLTS/DIV Variable CAl detent
INVERT Off (button out)
AC-GND-DC DC
Horlzontal
POSITION Midrange
MODE A
A SEC/DWV 0.5ms
SEC/DIV Variable CAL detent
X10 Magnifier Off (knob in)
A TRIGGER
VAR HOLDOFF NORM
Mode P=-P AUTO
SLOPE Positive (button
out)
LEVEL Midrange
A & B 30URCE VERT MODE
A COUPL NORM
Storage
STORE/NON-STORE NON-STORE
{button out)
PROCEDURE STEPS

1. Check Deflection A¢curacy and Varlable Range

a. Connect the standard-amplitude signal from the
callbration generator via a 50-0 cable to the CH 1

OR X Input connector,

4-4

CHECK—Deflaction accuracy Is within the lirits
given in Table 4-2 for each CH 1 VOLTS/DIV awitch
setling and corresponding standard-amplitude sig-
nal, When at the 20-mV VOLTS/DIV switch setting,
rotate the CH 1 VOLTS/DIV Variable control fully
courterclockwise and CHECK that the display
decreases 1o 2 divisions or legs. Then retum the
CH 1 VOLTS/DIV Variable control to the CAL detent
and continue with the 50-mV chack.

Table 4-2
Deflection Accuracy Limits

VOLTS/DIV Standard Accuracy
Switch Amplitude Limits
Setting Signal (Divisions)
2 mv 10 mv 490 to 5.10
5 mv 20 mv 3.82 to 408
10 mv 50 mv 4.90 to 5.10
20 mv 01 V 4.90 to 5.10
50 mvV 0.2 V 3492 to 408

01 V 05 V 4.90 to 5.10
D2 V 1V 490 to 3.10
05 V 2V 3.92 to 4.08
1V 5V 4.90 to 5.10
2V 10 V 4.90 to 5.10
5V 20 V 3.92 to_4.08

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector. Set the Vertical
MQDE switch to CH 2.

Repeat part b using the Channe! 2 controls.



Check Store Deflection Accuracy
Set.

CH 2 VOLTS/DiV 2mv
STORE/NON-STORE STORE (button in)

Set the generator to praduce a 5-division standard
amplitude signal.

Use the CURSORS control and SELECT C1/C2
switch (push in the CURSORS controls knob) to set
one cursor at the bottom of the square wave and the
other cursor at the top of the square wave.

CHECK —Deflection accuracy is within the limits
given in Table 4-3 for each CH 2 VOLTS/DIV swiich
setting and comesponding standard-amplitude
signal.

Move the cable from the CH 2 OR Y input connector
10 the CH 1 OR X input connector. Set the Vertical
MODE switch to CH 1.

Repeat parts b and ¢ using the Channel 1 controls.

Check Save Expanslon and Compression
Set the CH 1 VOLTS/DIV switch 10 0.1 V.

Set the generator 10 produce a 0.5 div standard-
amplitude signal.

Table 4-3

Performance Check Procedure—2232 Service

Press in the SAVE/CONT button to select SAVE.

Set the CH 1 VOLTS/DIV switch to 10 mV and
reposition the display.

CHECK—The display is expanded to 5 division in
amplitude.

Set:
CH 1 VOLTS/DIV 0.1V
SAVE/CONT CONT

Set the generator to produce a 5 division standard-
amplitude signal.

Press in the SAVE/CONT button to select SAVE.
Set the CH 1 VOLTS/DIV switch to 1 V.

CHECK~—The display Is compressed to 0.5 divislon
in amplitude.

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector.

Set:

Vertical MODE CHZ2

SAVE/CONT CONT
. Repeat parts a through j.

Storage Deflection Accuracy

VOLTS/DIV Standard Divisions Voltage
Switch Ampiitude of Readout
Setting Signal Deflection Limits
2 v 10 mv 490 to 5.10 9.70 10 10.30 mV
S mv 20 mV 3.82 to 4.08 18.40 to 20.80 mV
0 mv 50 mv 4.80 to 5.10 485 to 51.5 mV
20 mvV o1 Vv 4.90 to 5.10 97.0 to 103.0 mV
50 mv 0.2 V 3.92 to 4.08 194.0 to 206.0 mV
0.1 V 05 V 4.90 to 5.10 0.485 to 0515 V
0.2 V 1V 4.90 to 5.10 0.870 to 1.030 V
05 V 2 Vv 3.92 t0 4.08 1.940 to 2.060 V

1V 5V 4.90 to 5.10 485 to 515 V
2V 10 V 4.80 to 5.10 9.70 to 10.30 V
5 V 20 V 3.92 to 4.08 19.40 to 20.60 V
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Check Posltion Range

Set:

VOLTS/DIV (both) 10 mv

AC-GND-DC (pboth) AC

STORE/NON-STORE NON-STORE
(button out)

Set the generator 10 produce a 0.2-V standard-
amplitude signal.

CHECK-—The bottom of the waveform can be verti-
cally positioned at least 1 division above the center
horizontal graticule line when the Channel 2
POSITION control Is rotated fully clockwise, andthat
the top of the waveform can be vertically positioned
1 division below the center horizontal graticule line
when the Channel 2 POSITION control is rotated
fully counterciockwise.

. Move the cable from the CH 2 OR 'Y input connector
to the CH 1 OR X input connector and set the Vertical
MODE switchto CH 1.

Repeat pant ¢ using the Channel 1 controls.

. Check Acquisition Position Registration

Set:
AC-GND-DC (pboth) GND
A SEC/DWV 10 us

Position the trace exactly on the center horizontal
graticule line using the Channel 1 POSITION control.

Set:

STORE/NON-STORE
SAVE/CONT

STORE (button in)
CONT

CHECK—Trace remains within 0.5 division of the
center graticule line.

Set;

Vertical MODE CH2

STORE/NON-STORE NON-STORE
(outton out)

Repeat parts b through d for Channel 2 frace,
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b.

Position the trace 0.5 division below the top hori-
zontal graticule line using the Channel 2 POSITION
control.

Press in the SAVE/CONT button to select SAVE.
CHECK—Trace shift of 0.5 division or less.

Press in the SAVE/CONT button to select CONT.
Position the trace 0.5 division above the bottom hori-
zontal graticule line using the Channel 2 POSITION
control.

Press in the SAVE/CONT button to select SAVE.
CHECK —Trace shift of 0.5 division or less.

Press in the SAVE/CONT bution to select CONT.
Set the Vertical MODE switch to CH 1.

Repeat steps g through m for Channel 1 trace.

Check Non-Store Aberrations

Set:

BW LiMIT Off (button out)

VOLTS/DIV (both) 2mv

AC-GND-DC (poth) DC

A SEC/DIV 0.05 ps

STORE/NON-STORE NON-STORE
(button out)

Connect the callbration generator fast-rise,
positive-going square-wave output via a 50-Q
precision cable, a 10X attenuator, and a 50-Q ter-
mination to the CH 1 OR X input connector.

Set the generator to produce a 1-MHz, 5-division
display.

CHECK—Display aberrations are within 4% (0.2
division or less) for the following VOLTS/DIV switch
settings: 2 mv through 50 mV. Adjust the generator
output and attach or remove the 10X attenuator as
necessary to maintain a 5-division display at each
VOLTS/DIV switch setting.

CHECK—Display aberations are within 6% (0.25
division or less) for the following VOLTS/DIV switch
settings: 0.1 Vand 0.2 V. Adjust the generator output



and aftach or remove the 10X attenuator as
necessary 10 maintain a 5-division display at each
VOLTS/DIV switch setting.

Disconnect the cable from the CH 1 OR X input con-
nector. Reconnect the 10X attenuator (it previously
removed) and reduce the generator amplitude to
minimum.

Connect the cable to the CH 2 OR Y input connector
and set the Vertical MODE switch to CH 2.

Set the generator to produce a 5-division display.
Repeat parts d and e using the Channel 2 confrols.

Check Store Aberrations

Reconnect the 10X attenuator and 50- termination
(it previously removed) and reduce the generator
amplitude to minimum,

Set the CH 2 VOLTS/DIV switch 1o 2 mV.
Set the generator to produce a 5-division display.
Set:

STORE/NON-STORE STORE (button in)
SAVE/CONT CONT .

Aliow acquisition cycle to complete and then press
in the SAVE/CONT button to select SAVE,

CHECK—Display aberrations are within 4% (0.2
division or less) for the following VOLTS/DIV switch
seflings: 2 mv through 50 mV. Adjust the generator
output and attach or remove the 10X attenuator as
necessary to maintain a 5-division display at each
VOLTS/DIV switch setting.

CHECK—Display aberrations are within 6% (0.25
division or less) for the following VOLTS/DIV switch
seftings: 0.1 Vand 0.2V, Adjust the generator output
and attach or remove the 10X attenuator as
necessary 10 maintain a 5-division display at each
VOLTS/DIV switch setting.

Disconnect the cable from the CH 2 OR Y input con-
nector. Reconnect the 10X attenuator (if previously
removed) and reduce the generator amplitude to
minimum.

Connect the cable to the CH 1 OR X input connector
and set the Vertical MODE switch to CH 1.

Performance Check Procedure— 2232 Service

Set the CH 1 VOLTS/DIV switch to 2 m\.
Set the generator to produce a S-division display.

Press in the SAVE/CONT ttton to select CONT.

. Repeat parts e through g using the Channel 1

controls.

Disconnect the test equipment from the Instrument.

Check Bandwidth

Set:

VOLTS/DIV (both) 2mv

A SEC/DIV 0.2ms

STORE/NON-STORE NON-STORE
(button out)

Connect the leveled sine-wave generator autput via
a 50-0) precision cable and a 50-{) termination to
the CH 1 OR X input connector.

Set the generator to produce a 50-kHz, 6~division
display.

CHECK--Display amplitude is 4.2 divisions or
greater as the generator output frequency Is
increased up 10 the value shown in Table 4-4 for the
corresponding VOLTS/DIV switch setting.

Table 4-2
Settings for Bandwidth Checks

VOLTS/DIV Generator
Switch Setting Output Frequency

2 mv 80 MHz

S5mVto 05V 100 MHz

Repeat parts c and d for all indicated CH 1 VOLTS/
DIV switch settings, up to the output-voltage upper
limit of the sine-wave generator being used.

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector.

Set the Vertical MODE switch to CH 2.
Repeat parts ¢ and d for all indicated CH 2 VOLTS/

DIV switch settings, up to the output-voltage upper
limit of the sine-wave generator being used,
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10.

Check Repetitive Store Mode and Bandwidth

Sat!

CH 1 VOLTS/DIV
A SEC/DIV

10 mvV
02ms

Set the generator to produce a 50-kHz, 6-division

display.
Set:

A SEC/DIV
X10 Magnifier

0.05 pus
On (knob out)

Set the generator fo produce a 100-MHz display.

Set:

STORE/NON-STORE

SAVE/CONT

STORE (button in)
CONT

Allow the points to accumulate for a few
seconds before saving the display.

Prezs in the SAVE/CONT button 1o select SAVE.

CHECK—The 100-MHz display is saved,

CHECK—Display amplitude is 4.2 divisions or

greater.

Press in the SAVE/CONT button to select CONT,

Set the Vertical MODE switch to BOTH and ALT.

Repeat parts f through h.

Check Single Sweep Sampie Acquisition

Set:

Vertical MODE

A SEC/DIV

X10 Magnifier

A TRIGGER Mode
A & B SOURCE
SAVE/CONT

CH2

Sus

Off (knob in)
NORM
CH2

CONT

11.

12

Set the generator to produce a 50-kHz, B-division
display.

Press in the A TRIGGER Mode SGL SWP button.
Set the generatar output 10 2 MHz.
Press in the A TRIGGER Maode SGL SWP button.

CHECK—the minimum peak-to-peak envelope
amplitude is greater than 5.6 divisions.

Check Bandwidth Limit Operation

Set:

BW LIMIT On (button in)

VOLTS/DIV (both) 10mv

AC-GND-DC (both) oC

A SEC/DIV 20 ps

A TRIGGER Mode P-P AUTO

A & B SOURCE VERT MODE

STORE/NON-STORE NON-STORE
(bution out)

Set the generator to produce a 50-kHz, 6-division
digpiay.

Adjust the generator output frequency until the
display amplitude decreases to 4.2 divisions.

CHECK — Generator output frequency is between 18
and 22 MHz,

Move the cable from the CH 2 OR Y Input connector
to the CH 1 OR X input connector.

Set the Vertical MODE switch to CH 1.
Repeat parts c and d.

Disconnect the test equipment from the instrument.

Check Common-Mode Rejection Ratio

Set:
BW LIMIT Off (button out)
INVERT On (button in)

Connectihe leveled sine-wave generator output via
a 50-£ cable, a 50~ termination, and a dual-input
coupler to the CH 1 OR X and the CH 2 QR Y input
connectors.

Set the generator to produce a 50-MHMz, 6-division
display,



13.

Vertically center the digplay using the Channel 1
POSITION contral. Then set the Vertical MODE
switchto CH 2 and vertically center the display using
the Channel 1 POSITION control.

Set the Vertical MODE switches to BOTH and ADD.
CHECK — Display amplitude is 0.6 division or less.

If the check in part f meets the requirement, skip to
part p. if it does not, continue with par h.

Set the Vertical MODE switch to CH 2.

Set the generator to produce a 50-kHz, 6-division
display.

Set the Vertical MODE switch 10 BOTH.

Adjustthe CH 1 or CH 2 VOLTS/DIV Variable coritrol
far minimum display amplitude.

Set the Vertical MODE switch to CH 2.

Sel the generator to produce a 50-MHz, 8-division
display.

Set the Vertical MODE switch to BOTH.
CHECK — Display amplitude is 0.6 division or less.

Dizconnect the test equipment from the instrument.

Check Non-5tore and Store Channel tsolatlon

Set:

Vertical MODE CH 1
VOLTS/DIV (both) 01V
VOLTS/DIV Variable (both) CAL detent
INVERT Off (button out)
Channel 1 AC-GND-DC DC

Channel 2 AC-GND-DC GND

A SEC/DIV 0.1 s

Connect the leveled sing-wave generator output via
a50-0 cable and a50-{1 terminationta the CH 1 OR
X input connectar.

Set the generator to produce a 50-MHz, 5-division
display.

Set the Vertical MODE switch to CH 2,

CHECK —Display amplitude is 0.05 division or less.
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Move the cable from the CH 1 OR X input connector
1o the CH 2 OR Y Input connector.

g. Set:
Vertical MODE CH 1
Channel 1 AC-GND-DC GND
Channel 2 AC-GND-DC DC
h. CHECK—Display amplitude is 0.05 division or less.
. Set
CH 2 VOLTS/DIV 50 mv
STORE/NON-STORE STORE (button in)
SAVE/CONT CONT
j.  CHECK-—Display amplitude is 0.1 division or less.
k. Move the cable from the CH 2 OR Y input connecior
to the CH 1 OR X input connector.
. Set:
Vertical MODE CH2
CH 1 VOLTS/DIV 50 mv
CH 2 VOLTS/DIV 01V
Channel 1 AC-GND-DC DC
Channel 2 AC-GND-DC GND
m. CHECK—Display amplitude ig 0.1 division or less.
n. Disconnect the test equipment from the instrument,
14. Check Store Pulse Width Amplitude
a. Set:
CH 2 VOLTS/DIv 0.5V
Channel 2 AC-GND-DC AC
A SEC/DIV 0.05 ps
X10 Magnifier On (knokr out)
STORE/NON-S8TORE NON-STORE
(button out)
b. Cannect the pulse generator pulse-period output
via a 50-11 coaxial cable and a 50-0 1ermination to
CH 2 OR Y input connector,
c. Setihe generatorto produce a 0.1-ms period, 10-ng
pulse duration, 5-division display.
d.  Set X10 Magnifler off (knob in).
e. Setthe Pulse Generator period to 1 ms.

Set A SEC/DIV 1o 1 ms.
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g. Set the STORE/NON-STORE switch to STORE

(button in).

Adjust HORIZONTAL POSITION control to center
trace horizontally.

Press the DISPLAY SETUP button to select the DIS-
PLAY menu. Choose SCAN with the Menu ltem
Select button. Retumn to the standard (non-menu)
display by pressing the DISPLAY SETUP button
again.

4-10

CHECK—The amplitude of the display is 2.5
divisions or greater.

Set the A SEC/DIV switch to 0.1 sec,

CHECK—The amplitude of the display is 2.5
divisions or greater.

. Disconnect the test equipment from the instrument.
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HORIZONTAL

Equipment Required (see Table 4-1):

Callbration Generator

Leveled Sihe-Wave Generator

Time-Mark Generatar

50-0 BNC Cable
50-0 BNC Termination

INITIAL CONTROL SETTINGS

Vertical

Channel 1 POQSITION
MODE

X-Y

BW LIMIT

CH 1 VOLTS/DIV

CH 1 VOLTS/DIV Variable
Channel 1 AC-GND-DC

Horlzontal

POSITION

MODE

A SEC/DIV

SEC/DIV Variable

X10 Magnifier

B DELAY TIME POSITION

B TRIGGER

SLOPE

LEVEL

A TRIGGER

VAR HOLDOFF
Mode
SLOPE

LEVEL

A & B SOURCE
A COuPL

A EXT COUPL

Midrange

CH1

Off (button out)
Off (button out)
o5V

CAL detent

DC

Midrange

A

0.05 us

CAL detent
Off (knob in)
Fully counter—
clockwise

Positive (button
out)
Fully clockwise

NORM

P-P AUTO
Positive (button
out)

Midrange
VERT MODE
NORM

DC

Storage

1.

STORE/NON-STORE NON-STORE
(button out)
PROCEDURE STEPS

Check Timing Accuracy and Linearity

Connect the time-mark generator output via a 50-0
cable and a 50-Q termination to the CH 1 OR X input
connector.

Select 50-ns time markers from the time-marker
generatar,

Use the Channel 1 POSITION control to center the
display vertically. Adjust the A TRIGGER LEVEL con-
trol for a stable, friggered display.

Use the Horizontal POSITION contral 10 align the
2nd time marker with the 2nd vertical graticule line.

CHECK-Timing accuracy is within 2% (0.16
division at the 10th vertical graticule line), and
linearity is within 5% (0.1 division over any 2 of the
center 8 divisions). For checking the timing
accuracy of the A SEC/DIV switch settings from
50 msto 0.5 s, watch the time marker tips only atthe
2nd and 10th vertical graticule lines while adjusting
the Horizontal POSITION control,

Repeat parts ¢ through e for the remaining A
SEC/DIV and time~mark generator setfting combi-
nations shown in Table 4-5 under the Normal (X1)
column.
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Table 4-5 :
Settings for Timing Accuracy Checks

SEC/DIV Time-Mark Generator Setting
Switch
Setting Normal (X1) X10 Magnitied
0.05 us 50 ns 10 ns
0.1 pus 01 ps 10 ns
0.2 us 0.2 ps 20 ns
05 us 0.5 us 50 ns
1 us 1 ps 0.1 ps
2 ps 2 us 0.2 ps
5 us 5 us 05 pus
10 ps 10 ps 1 ps
20 ps 20 ps 2 us
50 us 850 ps 5 ps
0.1 ms 0.1 ms 10 ps
0.2 ms 0.2 ms 20 us
0.5 ms 0.5 ms 50 us
1 ms 1 ms 01 ms
2 ms 2 ms 0.2 ms
5 ms 5 ms 05 ms
10 ms 10 ms 1 ms
20 ms 20 ms 2 ms
50 ms 50 ms 5 ms
A Sweep Only
01 s 0.1 s 10 ms
02 s 0.2 s 20 ms
05 s 05 s 50 ms
g. Set:
A SEC/DIV 0.05 ps
X10 Magnifier On (knob out)

Select 10-ns time markers from the time-mark
generator.

Use the Horizontal POSITION control to align the 1st
time marker that is 25 ns beyond the start of the
sweep with the 2nd vertical graticule line.

CHECK—Timing accuracy is within 3% (0.24
division at the 10th vertical graticule line), and

2"

linearity is within 5% (0.1 division over any 2 of the
center 8 divisions). Exclude any portion of the
sweep past the 100th magnified division.

Repeat parts | and j for the remaining A SEC/DIV and
time-mark generator setting combinations shown in
Table 4-5 under the X10 Magnified column.

Set:

Horizontal MODE B

A SEC/DIV 0.1pus

B SEC/DIV 0.05 us

X10 Magnifier Off (knob in)

Repeat parts b through k for the B Sweep.

Check Store Differential and Cursor Time
Difference Accuracy

Set:

Channel 1 AC-GND-DC GND
Horizontal MODE A

A SEC/DIV 0.1 ms

X10 Magnifier Off (knob in)

STORE/NON-STORE

Use the Channe! 1 POSITION control to center the
base line vertically and the Horizontal POSITION
control to align the start of the frace with the 1st venti-
cal graticule line.

STORE (button in)

Use the CURSORS control and SELECT- C1/C2
(push in the CURSORS controf knob) switch to set
one cursor exactly on the 2nd vertical graticule fine
and paosition the active cursor ta the right using the
CURSORS control until AT readout displays
0.800 ms.

CHECK — Graticule indication of cursor difference at
the 10th vertical graticule line is within 0.16 division.

Set the Channel 1 AC-GND-DC switch to DC.

Select 0.1-ms time markers from the time-mark
generator,

Align the 2nd time marker with the 2nd vertical
graticule line using the Horizontal POSITION
control.

Press inthe SAVE/CONT button to select SAVE fora
stable display.

Use the CURSORS control and SELECT C1/C2
{push in the CURSORS control knob) switch to set



the first cursor on the trailing edge of the 2nd time
marker.

Press in the CURSORS control knob again to acti-
vate the second cursaor,

Setthe second cursor on the frailing edge of the 10th
time marker at the same voltage level as on the 2nd
time matker.

CHECK—The AT readout is between 0,798 ms and
0.802 ms,

. Press in the SAVE/CONT button to select CONT.
Set the A SEC/DIV switch to 0.5 ps.

Select 0.5-p5 time markers from the time-mark
generator,

Align the 2Znd time marker with the 2nd verical

graticule line using the Horizontal POSITION
control.

NOTE

Allow the points to accumulate for a few
seconds before saving the display.

Repeat parts h through K.

NOTE

Pulses with fast rise and fall times have only a
few sample paints and it may not be possible to
place the cursors at exactly the same voltage
lavels.

CHECK—The AT readout is betwsen 3.97 s and
4.03 pus.

Check Varlable Range and Sweep Separation

Set:

A and B SEC/DIV 02ms

SEC/DW Variable Fully counter—
clockwise

STORE/NON-STORE NON-S5TORE
(button out)

Select 0.5-ms time markers from the time-mark
generafor.

CHECK—Time markers are 1 divigion or less apart.

Performance Check Procedure— 2232 Service

Set:

Channel 1 AC-GND-DC GND
SEC/DIV Variable CAL detent
Horizontal MODE BOTH

Use the Channel 1 POSITION control to set the A
Sweep at the center horizontal graticule line.

CHECK —The B Sweep can be positioned more than
3.5 divisions above and below the A Sweep when
the A/B SWP SEP control is rotated fully clockwise
and counterclockwise respectively.

Check Delay Time Differentlal Accuracy

Use the Horizontal POSITION control to align the
start of the A Sweep with the 1st vertical graticule
line.

Set the B DELAY TIME POSITION conirol fully
counterclockwise.

CHECK — Intensified portion of the trace starts within
0.5 division of the start of the sweep.

Rotate the B DELAY TIME POSITION control fully
clockwise.

CHECK — Intensified portion of the trace is past the
11th vertical graticule line.

Set the A and B SEC/DIV switch to 0.5 ps.

Repeat parts a through e.

Set:

Channal 1 AC-GND-DGC DC

B SEC/DIV 0.05

B DELAY TIME POSITION Fully counter-

clockwise

Select 0.5-us time markers from the time-mark
generator.

Rotate the B DELAY TIME FOSITION control o that
the top of the 2nd time marker on the B Sweep is
aligned with a selected reference vertical line.
Record the DLY = readout for part I.

Rotate the B DELAY TIME POSITION control fully
clockwise until the top of the 10th time marker on the
B Sweep is aligned with the same selected ref-
erence verdical line as in pant k. Record the DLY =
readout for part 1.
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CHECK—Delay time readout i within the limits
giveninTable 4-6 (Delay Readout Limits column) by
subtracting the delay time reading in part j from part
K.

. Repeat parts j through | for the remaining B SEC/DIV
and time-mark generator settings given in Table
4-6, check the 8-division delay time accuracy for
each A SEC/DIV switch setting given in column 1 of
the table.

Check Delay Jitter

Set:

A SEC/DIV 0.5 ms
0.5 us

B SEC/DIV

Select 0.5 ms time markers from the time-mark
generator.

Rotate the B DELAY TIME POSITION control to
position the intensified zone on the 9th time marker.

Set the Horizontal MODE switch to B.

CHECK—The jitter on the leading edge of the time
marker does not exceed 1 division. Disregard slow
drift.

Table 4-6
Settings for Delay Time Differential Checks

Check Position Range

Set:

Horizontal MODE A

A SEC/DIV 10 us

Select 10-us time markers from the time-mark

generator.

CHECK—Start of the sweep can be positioned to
the right of the center vertical graticule line by
rotating the Horizontal POSITION control fully
clockwise.

CHECK~The 11th time marker can be positioned
to the left of the center vertical graticule line by
rotating the Horizontal POSITION control fully
counterclockwise,

Select 50-us time markers from the time-mark
generator,

Align the 3rd time marker with the center vertical
graticuie line using the Horizontal POSITION
control.

Set the X10 Magnifier knob 10 On (knob out).

CHECK—Magnified time marker can be positioned
to the left of the center vedtical graticule line by
rotating the Horizontal POSITION control fully
counterclockwise.

Time-Mark B Eight Delay
Generator and SEC/DIV Division Readout
A SEC/DIV Setting Delay Limits
Settings
0.5 us 0.05 ps 4.000 ps 3948 us t0 4.052us
5 ps 0.5 ps 40.00 ps 39.48 us to 4052 pus
50 ps S us 400.0 ps 3848 pus to 405.2pus
05 ms 50 ms 4000 ms 3.948ms to 4.052ms
5 ms 0.5 ms 40.00 ms 35.48ms to 40.52ms
80 ms 5 ms 400.0 ms 3948 ms to 4052ms
05 s 50 ms 4.000 s 3948s 10 4.082s
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CHECK—Start of the sweep can be positioned to
the right of the center vertical graticule line by
rotating the Horizontal POSITION control fully
clockwise,

Check Store Expansion Range

Set:
A SEC/DIV 0.1 ms
X10 Magnifier Off (knob in)

Select 10~-us time markers from the time-mark
generator.

Use the Horizontal POSITION control to align the

start of the A Sweep with the 1st vertical graticule
line.

Set the STORE/NON-STORE switch to STORE
(button in).

Set the X10 Magnifier knob to On (knob out).

CHECK —The time markers are 1 division apart.

Check 4K to 1K Display Compress

Set:

A SEC/DIV 50 ps

X10 Magnifier Off (knob in)
1K/4K 4K

Select 0.1-ms time markers from the time—mark
generator and check that the lime markers are 2
divislons apart.

Rotate the SEC/DIV Variable control out of detent.

CHECK—For 2 fime markers per division over the
center 8 divisions.,

Check Non-Store Sweep Length

Set:

SEC/DIV Variable CAL detent

STORE/NON-STORE NON-STORE
(button out).

10.

11.
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Use the Horizontal POSITION control to align the
start of the A Sweep with the 1st vertical graticule
line.

CHECK ~ End of the sweep is to the right of the 11th
vertical graticule line,

Disconnect the lest equipment from the instrument,

Check X Galn

Set:

XY On (button in)
CH 1 VOLTS/DIV 10 mv
Horizontal POSITION Midrange

Connect the standard-amplitude signal from the
Calibration Generator via a 50-02 cable to the CH 1
OR X Input connector.

Set the generator to produce a 50-mV signal.

Use the Channel 2 POSITION and Horizontal
POSITION controls to center the display.

CHECK ~ Display
divisions.

is 4.85 to 6.15 horizontal

Disconnect the test equipment from the instrument.

Check X Bandwldth

Connect the leveled sine-wave generator output via
a 50~ cable and a 50-0) terminationto the CH 1 OR
X Input connector.

Set the generator to produce a 5—division horizontal
display at an output frequency of 50 kHz.

Increase the generator output frequency to 3 MHz.
CHECK— Display is at least 3.5 horizontal divisions.

Disconnect the test equipment from the instrument.
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TRIGGER

Equipment Required (see Table 4-1):

Dual-input Coupler
50-0 BNGC Termination

600-0 BNC Termination

Calibration (Generator

Leveled Sine-Wave Generator
Low Frequency Generator
50-0 BNG Cable

4-16

INITIAL CONTROL SETTINGS Storage
Vertical STORE/NON-STORE NON-STORE
(button out)
POSITION (both) Midrange
MODE CH1
XY Off (button out)
BW LIMIT Qff {butten out) PROCEDURE STEPS
CH 1 VOLTS/DIV S5mv
CH 2 VOLTS/DIv 50 mv ‘
VOLTS/DIV Variable (both) CAL detent 1. Check Internal A and B Triggering
0 ot of (buon ouy a. Connect the leveled sine-wave generator autput via
(both) a50-02 cable and a 500 termination to the CH 1 OR
Horizontal X input connector.
FOSITION Midrange b, Set the generator to produce a 10-MHz,
MODE A 3.5-division display.
A and B SEC/DIV 0.2 ps
SEC/DIV Variable CAL detent c. Setthe CH 1 VOLTS/DIV switch to S50 mV.
X10 Magnifier Off {(knob in)
8 DELAY TIME POSITION Fully counter d. CHECK—Stable display can be obtained by
' clockwise adjusting the A TRIGGER LEVEL control for each
B TRIGGER switch combination given in Table 4-7.
SLOPE Positive (outton e. Set the Horizontal MODE switch 1o B,
out)
LLEVEL Midrange Table 4-7
A TRIGGER Switch Combinations for A Triggering Checks
VAR HOLDOFF NORM
SLOPE Positive (button
out) © NORM Positive
kE;lELS Midrange NORM Negative
B SOURCE CH1 :
A COUPL NORM P-P AUTO Negative
A EXT COUPRL DC P-P AUTO Positive




CHECK —Stable display can be obtained by
adjusting the B TRIGGER LEVEL control in a position
other than the B RUNS AFTER DLY position for both
the positive and negative positions of the B
TRIGGER SLOPE switch,

Performance Check Procedura—2232 Service

Repeat parts d through 1.

Disconnect the test equipment from the instrument.

Check HF Reject A Triggering

Set:

Vartical MODE CHZ2
Horizontal MODE A

A & B SOURCE CH 2

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector.

Repeat parts d through 1.

Set:

Horizontal MODE A

A SEC/DIV 0.1 us

X10 Magnifier On (knob out)

Set;

Vertical MODE CH1
VOLTS/DIV (both) 50 mv
Horizontal MODE A

A SEC/DIV 5us

X10 Magnifier Off (knob in)
A TRIGGER Mode NORM

A TRIGGER LEVEL Midrange

A & B SOURCE CH 1

Connect the low frequency genserator output via a
50-0 cable and a 800-0 terminationto the CH 1 OR

X input connector.

Set ithe generator to produce a 60-MHz,
1.0-division display.

Set the low frequency generator output 1o produce a
250-kHz, 1-division display.

Adjust the A TRIGGER LEVEL control for a stable
dispiay,

Set the A COUPL, switch to HF REJ position.

Repeat parts d through 1.
. Set:
Vertical MODE CH 1
Horizontal MODE A
A & B SOURCE CH1

Move the cable from the CH 2 OR Y input connector

to the CH 1 OR X input connector.

Repeat parts d through f.

Set:
Horizontal MODE A
A SEC/DIV 0.05 pus

Set the generator to produce a 100-MHz,

CHECK—Stable display cannot be obtained by
adjusting the A TRIGGER LEVEL control for each
switch combination given in Table 4-7.

Set:
Vertical MODE CH2
A & B S8OURCE CH2

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector,

Repeat part 1.

1.5-division display.

Repeat parts d through 1.

Check LF Reject A Triggering

Set:

Vertical MODE CH?2
Morizontal MODE A

A & B S0OURCE CH2

Maove the cable from the CH 1 GR X input connector
to the CH 2 OR Y Input connector.

Set:
A TRIGGER LEVEL Midrange
A COUPL LF REJ

Set the generator
0.35-division display.

to produce a 25-kHz,

CHECK—The display cannot be obtained by
adjusting the A TRIGGER LEVEL control.
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Set the generator to produce a 50-kHz,
0.35-division display.

CHECK—Stable display can be obtained by -

adjusting the A TRIGGER LEVEL control.

Set:
Vertical MODE CH1
A & B SOURCE CH1

Move the cable from the CH 2 OR Y input connector
to the CH 1 QR X input connector.

Repeat parts b through e.

Disconnect the test equipment from the instrument.

Check External Triggering

Set:

CH 1 VOLTS/DIV 5mv
A SEC/DIV 0.1 us
A & B SOURCE A EXT
A COUPL NORM

Connect the leveled sine-wave generator output via
a 50-() cable, a 50-() termination, and a dual-input
coupler to both the CH1 OR X and EXT INPUT
connectors.

Set the leveled sine-wave generator output voltage
10 40 mV and the frequency to 10 MHz.

CHECK—Stable display can be obtained by
adjusting the A TRIGGER LEVEL control for each
switch combination given in Table 4-7.

Set:
CH 1 VOLTS/DIV 50 mv
X10 Magnifier On (knob out)

Set the generator output voltage to 120 mV and the
frequency to 60 MHz.

Hepeat part d.

Set the generator output voltage to 150 mV and the
frequency to 100 MH2.

Repeat part d.
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Check External Trigger Ranges

Set:

CH 1 VOLTS/DIV 0.5V

A SEC/DIV 20 ps

X10 Magnifier Off (knob In)

A TRIGGER SLOPE Positive (button
out)

A TRIGGER Mode NORM

Set the generator to produce a 50-kHz, 6.4~division
display,

CHECK—Display is triggered along the entire
positive slope of the waveform as the A TRIGGER
LEVEL control is rotated.

CHECK—Display is not triggered (no trace) at either
extreme of rotation.

Set the A TRIGGER SLOPE button to Negative (but-
ton in).

CHECK—Display is friggered along the entire
negative slope of the waveform as the A TRIGGER
LEVEL control is rotated.

CHECK — Display is not triggered (no trace) at either
extreme of rotation.

Check Single Sweep Qperation

. Adjust the A TRIGGER LEVEL control to obtain a

stable display.

Set:

Channel 1 AC-GND-DC GND

A TRIGGER SLOPE Positive (button
out)

A & B SOURCE CH1

A COUPL NORM

A SEC/DIV 20 ms

Press in the SGL SWP button. The READY LED
should illuminate and remain on.

Set the Channel 1 AC-GND-DC switch to DC.

NOTE

The A INTENSITY control may require adjust-
ment to observe the single-sweep trace.



CHECK—READY LED goes out and a single sweep
oceurs.

Press in the SGL SWP button several times.

CHECK - Single-sweep ftrace occurs, and the
READY LED illuminates briefly every time the SGL
SWP button is pressed in and released.

Disconnect the test equipment from the instrument.

Check Acquisition Window Trigger Points

Set:

Channel 1 AC-GND-DC GND

A TRIGGER Mode P-P AUTO

A SEC/DIV 0.1 ps

STORE/NON-STORE STORE
(button out)

1K/4K ik

Use the Horizontal POSITION control to align the
start of the display acquisition with the 1st vertical
graticule line.

Press in the TRIG POS button until the store trigger
point (T) is located on the left side of the screen.

CHECK —The POST TRIG point (T) is 1.28 divisions
from the start of the display acquisition.

Press the TRIG POS button a secondtime to position
the trigger point to the middle of the display
acquisition.

CHECK—The MIDTRIG point (T) is 5.12 divisions
from the start of the display acquisition,

Press the TRIG POS button a third time to position
the trigger point to the right of the display
acquisition,

CHECK~=The PRETRIG point (T) is 8.96 divisions
from the start of the display acquisition.
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Check Trigger Level Readout

Set:

Vertical MODE CH2

Channel 1 VOLTS/DIV 20 mv

Channel 1 AC-GND-DC DC

A SEC/DV 0.5ms

A TRIGGER Mode NORM

A TRIGGER LEVEL Midrange

A & B SOURCE VERT MODE

STORE/NON-STORE NON-STORE
(button out)

Connect the standard-amplitude signal from the
Calibration Generator via a 50-Q) ¢cable to the CH 2
OR Y input connector.

Set the generator to produce a § division standard-
amplitude signal.

Adjustthe ATrigger Level control for a stable display
and center the waveform on the screen.

Set the Channel 1 VOLTS/DIV switch to 10 mV for a
10-division display.

Vertically position the bottorn of the waveform dis-
play on the center horizontal graticule line.

Set the A Trigger SLOPE switch to Negative (button
in).

Rotate the A Trigger LEVEL conirol counter-
clockwise until the triggering of the waveform
display becomes unstable.

CHECK —The trigger readout is between ~3 mV and
+3 mV.

Set the A Trigger SLOPE switch to Positive (button
out) and adjust the A Trigger Level control for a
stable display.

Vertically position the top of the waveform display
on the center horizontal graticule line.

Rotate the A Trigger LEVEL control clockwise until
the triggering of the waveform display becomes
unstable.

. CHECK~=The trigger readout s between 97 mV and

103 mV.

Disconnect the test equipment from the instrument,
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EXTERNAL Z-AXIS, PROBE ADJUST, EXTERNAL CLOCK,
AND X-Y PLOTTER

Pulse Generator
Digital Voltmeter

Two 50-0 BNC Cables

Equipment Required (see Table 4-1):

Leveled Sine-Wave Generator

BNC T-Connector

50-0) BNC Termination

BNC male-to-tip plug

10X Probe (provided with instrument)

INITIAL CONTROL SETTINGS
Vertical
Channel 1 POSITION Midrange
MODE CH 1
X-Y Off (button out)
BW LIMIT Off (button out)
CH 1 VOLTS/DIV 1V
CH 1 VOLTS/DIV Variable CAL detent
Channel 1 AC-GND-DC DC
Horizontal
POSITION Midrange
MQDE A
A SEC/DIV 20 ps
SEC/DIV Varlable CAL detent
X10 Magnifier Off (knob in)
A TRIGGER
VAR HOLDOFF NORM
Mode P-P AUTO
SLOPE Positive (bution
out)
LEVEL Midrange
A & B SOURCE VERT MODE
A COUPL NORM
Storage
STORE/NON-STORE NON-STORE
(button out)
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PROCEDURE STEPS

Check External Z-Axls Operation

Connectthe leveled sine-wave generator output via
a 50-() cabie and a T-connectorto the CH1 ORX
input connector. Then connect a 50-() cable and a
50-Q termination from the T-connector to the EXT
Z-AXIS INPUT connector on the rear panel.

Set the generator to produce a 5-V, 50-kHz signal.

CHECK~For noticeable intensity modulation. The
positive part of the sine wave should be of lower
intensity than the negative part.

Disconnect the test equipment from the instrument.

Check Probe Adjust Operation

Set:
CH 1 VOLTS/DIV 10 mv
A SEC/DIV 0.5 ms

Connect the 10X Probe to the CH 1 OR X input con-
nector and insert the probe tip into the PROBE
ADJUST Jack on the instrument front panel. If
necessary, adjustthe probe compensationfor aflat-
topped square-wave display.

CHECK-Display amplitude is 4.75 to 5.25
divisions.

Disconnect the probe from the instrument.



Check External Clock

Set:

CH 1 VOLTS/DIV 1V
A SEC/DIV 1ms

Connect the Pulse Generator high amplitude output
via a 50-Q cable and a 50-Qterminationto CH 1 OR
X input connector.

Set the generator to produce a 10-ps, 5-ps
duration, 5-division dispiay.

Disconnect the cable from the CH 1 OR X input con-
nector and connect it to the BNC male-to-tip plug
via BNC female to BNC female connector.

Insert the BNC male-to-tip plug signal lead and
ground lead into pin 1 and pin 9 respectively of the
X-Y Plotter connector,

Set the A SEC/DIV switch 10 0.1 sec.

Connect the Calibration Generator high amplitude
output via a 50-Q cable and a 50-{) termination to
CH 1 OR X input connector.

Set the generator to produce a 100-Hz, 5-division
display.

Sat;

A SEC/DV EXT CLK
STORE/NON-STORE STORE (pbutton in)

Press the SETUP ACQ button to display the ACQUI-
SITION menu and select Fast with the Ext Clock
button. Retum the instrument to display mode by
pressing the SETUP ACQ button a second time.

CHECK~-The 100-Hz signal is displayed on the
screen and updated.

Press in the SAVE/CONT button to select SAVE.
. CHECK—The display is save,
Press in the SAVE/CONT button to select CONT.

Disconnect the test equipment from the instrument.
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Check X-Y Plotter
Set the A SEC/DIV switch to 10 ms.

Connect the digital voltmeter low lead to either
chassis ground or pin 9 (signal ground) of the X-Y
Plotter connectaor, Connect the volts lead to pin 3 (X
Output) of the X-Y Plotter connector.

Set the digital voltmeter to the 20 V scale.

Press the SETUP PLOT bution to display the PLOT
menu. Set Plotter Type to XY, Gratto ON, Auto Plotto
OFF, and Plot speed to 10.

Press in the Start button to activate the X-Y Plotter.

NOTE

Voltage reading of the X Output will be negative
left of the center vertical graticule line and
positive to the right of the center vertical
graticuie line. Voltage reading of the Y outptt
will be negative below the center horizontal
graticule line and positive above the center
horizontal graticule line.

Record the voltage reading as the instrument plots
the 1st and the 10th graticule line (as the intensity
spot moves along the graticule line).

CHECK—The voitage difference between the 1st
and 10th graticule fine is between 4.5 V and 5.5 V.

Move the volits lead of the voltmeter from pin 3 (X
Qutput) to pin 5 (Y Output) to the X-Y Plotter
connector.

Press the Start button in again to activate the X-Y
Piotter.

Record the voltage reading as the instrument plots
the top and the bottom of the graticule lines (as the
intensity spot moves along the graticule line).

CHECK—The voltage difference between the lop
and bottom graticule line is between 3.6 Vand 4.4 V.

Disconnect the test equipment from the instrument.
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ADJUSTMENT PROCEDURE

INTRODUCTION

PURPOSE

The Adjustment Procedure is a set of logically
sequenced instructions intended to return the instrument
10 conformance with the Performance Requirement
statements listed In Table 1-1. Adjustments contained in
this procedure should only be performed after checks
from the Performance Check Procedure (Section 4) have
indicated a need for readjustment or after repairs have
been made to the instrument,

STRUCTURE

This procedure is structured Into subsections, each of
which can be performed independently 1o permit adjust-
ment of individual sections of the instrument, For exam-
ple, if only the Verdical section fails to meet the
Performance Requirements or has been repaired, it can
be readjusted with little or no effect on other sections of
the instrument.

The Power Supply section, however, affects all other
sections of the instrument. Therefore, if repairs or
readjustments have been made that change the
absolute value of any of the supply voltages, the entire
Adjustment Procedure should be performed.

At the beginning of each subsection is a list of all the
front-panel control settings required to prepare the
instrument for performing Step 1 inthat subsection. Each
succeeding step within a subsection should be
performed in sequence and in its entirety to ensure that
control setlings will be correct for ensuing steps. All
steps within a subsection should be completed.

TEST EQUIPMENT REQUIRED

Table 4-1 Is a complete list of the test equipment
required to accomplish both the Performance Check

Procedure in Section 4 and the Adjustment Procedure in
this section. To asswe accwate measurements, it is
important that test equipment used for making these
checks meet or exceed the specifications described in
Table 4-1. When considering use of equipment other
than that recommended, utilize the Minimum Specifi-
cation column to determine whether available test
equipment will suffice.

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.

LIMITS AND TOLERANCES

The limits and tolerances stated in this procedure are
instrument specifications only if they are listed in the
Performance Requirements column of Table 1-1.
Tolerances given are applicable only to the instrument
undergoing adjustment and do not Include test equip-
ment error. Adjustment of the Instrument must be accom-
plished at an ambient temperature between +20°C and
4+ 30°C, and the instrument must have had a wam-up
period of at least 20 minutes.

ADJUSTMENTS AFFECTED BY REPAIRS

Repairs to a circuit may affect one or more adjustment
settings of the instrument. Table 5-1 identifies the adjust-
ment(s) affected due to repairs ar replacement of com-
ponents on a circuit board. Refer to Table 5-1 if a partial
procedure js performed or if a circuit requires readjust-
ment dueto repairs to a circuit. To use this table, first find,
inthe leftmost column, the circuit that was repaired. Then
move to the right, across that row, until you come to a
darkened square, move up the column and check the
accuracy of the adjustment found at the heading of that
column. Readjust if necessary.
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Table 5-1
Adjustments Affected by Repalrs
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PREPARATION FOR ADJUSTMENT See the Storage Circuit Board in Servicing Position pro-

cedure in the Removal and Replacement Instructions
part of the Maintenance section,
The ingtfrument cabinet must be remaoved to perform the
Adjustment Procedure. See the Cabinet remove and To facilitate the adjustment procedure, 1t may be
replace instructions located in the Maintenance section necessary to remove the support chassis from the instru-
of the manual, When making adjustments inside the ment. To remove and reinstall the support chassis, see
~ instrument, the Storage circuit board has o be lifted up the Removal and Replacement instruction in Section 6 of
and latched to allow access to the intemal adjustments, this manual.



All test equipment itemg listed in Table 4-1 are required
to accomplish a complete Adjustment Procedure. Atthe
beginning of each subsection there is an equipment-
required list showing only the test equipment necessary
for performing the steps in that subsection.

Before performing this procedure, do not preset any
intemal adjustments and do not change the -8.6 V
power-supply adjustment. Attering this adjustment may
necessitate a complete readjustment of the instrument,
whereas only a partlal adjustment might otherwise be
required. Only change an internal adjustment setting if a
Performance Characteristic cannot be met with the
original setting.

Before performing any procedure In this section, set the
POWER swilch to ON and allow a 20-minute warm-up
period.

To ensure perfonmance accuracies stated in the Specifi-
catlon (Section 1), for the digital portion of the instru-
ment, select the Factory Reset routine. The Factory
Reset routine sets the digital part of the instrument to
factory default settings.

The most accurate display adjustments are made with a
stable, well-focused, low-intensity display. Unless

otherwise noted, adjust the INTENSITY, FOCUS, and
TRIGGER LEVEL controls as needed to view the display.

INDEX TO ADJUSTMENT PROCEDURE
STEPS

Power Supply and CRT Display

1. Check/Adjust Power Supply

DG EeVelS: sovimiein ot famms nisis nad 5-4
2 Adjust CRT GridBias . ............... 5-5
3. Adjust Astigmatism .................. 5-5
4. Adjust Trace Alignment ..._........... 5-5
5 AdjustGeometry ..................n. 5-5

Vertical

1. Adjust Step Attenuator Balance ........ 56
2. Adjust2/smvDCBalance ............ 5-6
3. Adjust Channel 1 Variable

Balance ............... ... ...l 5-7
4, Adjust Channel 2 Invert Balance ....... 5-7
5. Adjust MF/LF Compensation and

Gain Balance .. .o cosws e we s v 5-7
6. Adjust Vertical Gain . ................. 5-7
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7. Check Deflection Accuracy and

Varable RaNge ....oeevevs ssmvoisvis 5-8

8. Adjust Acquisition Pasition
Registration ......... ..ot 5-8
9. Adjust Acquisition Gain . .............. 5-9
10. Adjust Acquisition Add Mode . ......... 5-9
11. Check Store Deflection Accuracy....... 5-9
12. Adjust Store Y Offset and Gain........ 6-10
13. Adjust Acquisition Position Offset .. ... 5-10
14. Adjust Attenuator Compensation ...... 5-11

15. Adjust High-Frequency Compensation
and Channel 2 High-Frequency

Compensation ...........coviiuunan, 5-11
16. Adjust 2 mV Peaking
Compensation ........ciconiivainsn 5-12
17. Adjust Acquisition High-Frequency
PRARING -« ovanevive sveivs aniyepis s 5-12
18. Check Bandwidth Limit Operation ..... 5-13
19. Check Bandwidth .................. 5-13
20. Check Repstitive Store Mode
andBandwidth . ................. ... 5-13
Horizontal
1. Adjust Horizontal Amplifier Gain . ...... 5-15
2. Adjust X10 Horizontal Amplifier
SEIY 5 5 SR s D ARG SRUER 5-15
3. Adjust Magnifier Registration ......... 5-16
4. Adjust/Check 4K to 1K Display
COMPIresSS . ..vvininnnaannaaniseny 5-16
5. Adjust Delay Timing and Readout . .... 5-16
6. Adjust High-Speed Timing ........... 5-17
7. Adjust 5 ns Timing and Linearity ...... 5-17
8. Check Timing Accuracy and
Linearity .......ccovivenrinnianas 5-17
9. Check Delay Time Differential
ACCUIACY . vvee oo vseveeannennns 5-18
10. Adjust Vector Generator ............. 5-19
11. Adjust Store X Offset and Gain........ 5-19
12. Adjust Horizontal Position
Registration ..................c000 5-19
13. Check Store Differential and
Cursor Time Difference Accuracy ... ... 5-19
14 AdjustXGain. ... .......c0 i 5-20
15. Check A-Sweep Holdoff . ............ 5-20
Trigger
1. Adjust Channel 1 Trigger Offset ....... 5-21
2. Adjust A and B Trigger Sensitivity .. ... 5-22
3. AdjustP-PAutoLevel ............... 5-22
4. Adjust Trigger Level Readout .. ....... §-22
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POWER SUPPLY AND CRT DISPLAY

Equipment Required (See Table 4~1):

Laveled Sine-Wave Generator

Time-Mark Generator

Digital Voltmeter

50—} BNGC Coaxial Cable
50-0 BNGC Termination
Screwdriver

Ses ADJUSTMENT LOCATIONS 1

INITIAL CONTROL SETTINGS

-
.

at the back of this manual for location of test points and adjustments.

PROCEDURE STEPS

Check/Adjust Power Supply DC Levels

Vertical (R938)
. NOTE
PQSITION (both) Midrange
MOQDE CH1 Review the information at the beginning of the
X-Y On (button in) Adjustment Procedure before starting this step.
CH 1 VOLTS/DIV Variable Cal detent
Channel 1 AC-GND-DC GND a. Connect the digital voltmeter low iead to chassis
ground and connect the volis lead to the -8.6 V sup-
ply (Wa61).
Horizontal b, CHECK-—Voltmeterreading is -8.56610 -8.64 V. Ifthe
reading is within these limits, skip to part d.
;%%E'ON :\\nidrange c. ADJUST—The -8.6 V ADJ potentiometer (R938) for
t reading of 8.6 .
SEC/DIV 5 us a volimeter reading of -8.6
SEC/DIV Vartable CAL detent d. CHECK-Vollage levels of the remaining power
X10 Magnifier Off (knob in) supplies listed in Table 5-2 are within the specified
limits.
e, Disconnect the test equipment from the instrurnent.
A TRIGGER
VAR HOLDOFF NORM Table 5-2
MODE P-P AUTO Power Supply Limits
SLOPE Positive (button
out) Power Test Reading
LEVEL Midrange Supply Point (Volts)
isé%%%ERGE \‘:’l%F::"FMMDDE -8.6V WO61 -8.56 to -8.64
-850V Woa020 -4.75 to -5.25
+50V Wa0e8 +478 to +5.25
Storage +8.6V Wa60 +8.43 to +8.77
+30V Wa56 +29.1 to +30.9
STORE/NON-STORE NON-STORE +102 vV Wa54 +99.0 to +105.0
(button out)
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AdJust CRT Grid Blas (R851)

Connact a 50~ termination to the EXT Z AXIS
INPUT connector located on the rear panel.

Adjust the front-panel FOCUS control to produce a
well-defined dot.

Rotate the A INTENSITY control fully counter-
clockwise.

ADJUST—GRID BIAS (R851) for a visible dot. Then
back off the Grid Bias potentiometer until the dot just
disappears.

Disconnect the 50-0 termination from the EXT 7
AXIS INPUT connector,

Adjust Astigmatism (R874)

Set:

A INTENSITY Visible display
X-Y Off {putton out)
CH 1 VOLTS/Div 50 mv
Channel 1 AC-GND-DC DC

Connectthe leveled sine-wave generator output via
a 50-{} cable and a 50—~} termination ta the CH 1 OR
X input connactor,

Set the generator to produce a 50 kHz, 4-division
display.

ADJUST—ASTIG (R874) and the front-panel
FOCUS control for the best defined waveform,

Disconnact the test equipment from the instrument,

I
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Adjust Trace Allgnment

Position the trace to the center horizontal graticule
line,

ADJUST —The front-panel TRAGE ROTATION con-
trol for optimum alignment of the trace with the
center horizontal graticule line.

Adjust Geometry (R870)
Set the A SEC/DIV switch to 0.1 ms.

Connect 50 s time markers from the time-mark
generator via a 50-01 cable and a 50-0 termination
to the CH 1 OR X input connector.

Adijust the Channel 1 POSITION controf to position
the baseline part of the display below the bottom
horizontal graticule line.

Adjust the SEC/DIV Varlable control for & markers
per division.

ADJUST—GEOM (R870) for minimum curvature of
the time markers at the left and right edges of the
graticule.

Set the Channel 1 AC-GND-DGC switch to GND.

ADJUST —Geom (R870) for minimum curvature of
the baseline irace when positioned at the top and
bottam horizantal graticule {ines using the Channel 1
POSITION control.

Set the Channel 1 AC-GND-DGC switch to DC.

Repeat parls e through b for oplimum campromise
between the vertical and horizontal displays.

Disconnect the test equipment from the instrument.
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VERTICAL

Equipment Required (See Table 4-1):

Calibration Generator

Leveled Sine-Wave Generator
50-0 BNC Coaxial Cable
50-0) Precision BNC Cable
Dual-Input Coupler

50~ BNC Termination

10X Attenuator

BNC Male-to-Miniature-Probe Tip Adapter
Low-Reactance Alignment Tool
Screwdriver

10X Probe (Included with instrument

See ADJUSTMENT LOCATIONS 1, ADJUSTMENT LOCATIONS 2, and ADJUSTMENT LOCATIONS 4
at the back of this manual for locations of test points and adjustments.

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION Midrange
MODE CH1
X=Y Off (button out)
BW LIMIT On (button in)
VOLTS/DIV 10omv
VOLTS/DIV Variable CAL detent
INVERT Off (button out)
AC-GND-DC GND
Horizontal
POSITION Midrange
MODE A
A SBEC/DIV 0.5ms
SEC/DIV Variable CAL detent
X10 Magnifier Off (knob in)
A Trigger
VAR HOLDOFF NORM
MODE P-P AUTO
SLOPE Positive (bution
ou)
LEVEL Midrange
A8B SOURCE VERT MODE
A COUPL NORM

Storage

STORE/NON-STORE NON-STORE
(button out)
PROCEDURE STEPS

Adjust Step Attenuator Balance (R10 and R60)

Position the trace on the center horizontal graticule
line using the Channel 1 POSITION contral,

Set the CH 1 VOLTS/DIV switch to 5 mV.

ADJUST—STEP ATTN BAL (R10) to set the trace on
the center horizontal graticule line,

Set the CH 1 VOLTS/DIV switch to 10 mV.

Aepeat parts a through d until there is no trace shift
when changing the CH 1 VOLTS/DIV switch from
S50mVito 5mv.

Set the Vertical MODE switch to CH 2.

Repeats parts a through e for Channel 2, adjusting
Step Attn Bal (R60) in part c.

AdJust 2/5 mV DC Balance (R83 and R33)

Set the CH 2 VOLTS/DIV switch to 5 mV.

Position the trace on the center horizontal graticule
line using the Channel 2 POSITION control.

Set the CH 2 VOLTS/DIV switch 1o 2 mV.



ADJUST —2/5 mV DC BAL (R83) {0 set the trace on
the center horizontal graticule line.

Repeat parts a through d until there is no trace shift
when changing the CH 2 VOLTS/DIV switch from
SmVto 2mV

Set the Vertical MODE switch to CH 1.

Repeat parts a through e for Channel 1, adjusting
2/5 mV Dc Bal (R33) in part d,

Adjust Channel 1 Varlable Balance (R25)
Set both VOLTS/DIV switches to 2 mV.

Rotate the CH 1 VOLTS/DIV Variable control fully
counterclockwise,

Pasition the trace on the center horizontal graticule
line using the Channel 1 POSITION control.

Rotate the CH 1 VOLTS/DIV Variable control clock-
wise to the CAL detent.

ADJUST—VAR BAL (R25) to set the trace to the
center horizontal graticule line.

Repeat parts b through e until there Is no trace shift
between the fully clockwise and the fully counter-

clockwise positions of the CH 1 VOLTS/DIV Variable
control.

Return the CH 1 VOLTS/DIV Variable control to the
CAL detent.

AdJust Channet 2 Invert Balance (R75)
Set the Vertlcal MODE switch to CH 2.

Pasition the trace on the center horizontal graticule
line using the Channei 2 POSITION control.

Set the INVERT button to On (button in).

ADJUST - INVERT BAL (R75) to set the trace to the
center horizontal graticule line.

Set the INVERT hutton to Off (button out).

Repeat parts b through e until there is no trace shift
when switching the INVERT button between the On
and Off positions.
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Adjust MF/LF Compensation and Gain Balance
(C53, R97, C3, and R47)

Set:

VOLTS/DIV (both) 10 mvV
AC-GND-DC (both) DC

A SEC/DIV 20 us

Connectthe high-amplitude square wave outputvia
a 50-0 cable, a 10X attenuator, and a 50-£) termi-
nation to the CH 2 OR Y input connector.

Set the generator to produce a 10-kHz, 5-division
display.

Set the top of the display on the center horizontal
graticule line using the Channel 2 POSITION control.

ADJUST —MF/LF COMP (C53) and MF/LF Galn Bal
(RA7) for the best front comer and flat top.

Maove the cable from the CH 2 ORY input connector
to the CH 1 OR X input connector. Set the Vertical
MODE switch to CH 1,

Set the top of the display on the center horlzontal
graticule line using the Channel 1 POSITION control,

ADJUST—MF/LF COMP (C3) and MF/LF Gain Bal
(R47) for the best front comer and flat top.

Disconnect the test equipment from the instrument.

Adjust Vertical Gain (R145, R195, R76, and R26)

Connect a 50 mV standard-amplitude signal from
the calibration generator via a 50-(} cable to the
CH 1 OR X input connector.

Set the A SEC/DIV switch to 0.2 ms.

Center the display within the graticule using the
Channel 1 POSITION control.

ADJUST—CH1 GAIN (R145) for an exact 5-division
display.

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector. Set the Venrical
MODE switch to CH 2,

Center the display within the graticule using the
Channel 2 POSITION control.

ADJUST—CH2 GAIN (R195) for an exact 5—-division
display,
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Repeat parts d and g until the gain of the two chan-
nels are identical.

Change the generator output to 10 mV.

Set;
Vertical MODE CH2
VOLTS/DIV 2mv

ADJUST—2mV GAIN (R76) for an exact 5-division
display.

Set Channel 2 AC-GND-DC switch to GND.

. CHECK~—That no trace shift occurs when switching
between the 5 mV and 2 mV positions of the CH 2
VOLTS/DIV switch. If trace shift is observed, repeat
Step 2 of this procedure.

Move the cable from the CH 2 OR Y input connector
to the CH 1 OR X input connector, Set the Vertical
MODE switch to CH 1.

ADJUST ~2mV GAIN (R26) for an exact 5-division
display.

Set Channel 1 AC-GND-DC switch to GND.

CHECK—That no trace shift occurs when switching
between the 5 mV and 2 mV positions of the CH 1
VOLTS/DIV switch. If trace shift is observed, repeat
Step 2 of this procedure.

Check Deflection Accuracy and Variable Range
Set both AC-GND-DC switches to DC.

CHECK--Deflection accuracy is within the limits
given In Table 5-3 for each CH 1 VOLTS/DIV switch
sefting and cormresponding standard-amplitude
signal, When atthe 20 mV VOLTS/DIV switch setting,
rotate the CH 1 VOLTS/DIV Variable control fully
counter clockwise and CHECK—that the display
decreases to 2 divisions or less. Then retum the
CH 1 VOLTS/DIV Variable control to the CAL detent
and continue with the 50 mV check.

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector. Set the Vertical
MQODE swilch to CH 2.

Repeat part b using the Channel 2 controls.
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Table 5-3
Deflection Accuracy Limits
VOLTS/DIV Standard Accuracy
Switch Amplitude Limits
Setting Signal (Dlvislons)
2 mv 10_mv 490 to 5.10
5 mv 20 mv 3.92 to 4.08
10_mv 50 mv 4.90 to 5.10
20 mvV 0.1 V 4.90 to 5.10
50 mv 02 VvV 3.92 to 4.08
01 V 05 V 4.90 to 5.10
02 V 1V 490 to 5.10
05 V 2V 3.92 to 408
1V 5 V 4.90 to 5.10
2V 10 _V 490 to 5.10
5V 20V 3.92 1o 4.08

8. Adjust Acquisition Position Registration

(R2214 and R2245)

Set:

VOLTS/DIV (both) 10 mv
AC-GND~-DC (both) GND
A SEC/DIV 10 ps

Position the Channel 2 trace exactly on ihe center
horizontal graticule line using the Channel 2
POSITION control.

Set:

STORE/NON-STORE STORE (button

in)
SAVE/CONT CONT
Acquisition MODE AVERAGE
1K/4K 1K

ADJUST—CH2 OFFSET (R2214) to position the
Channel 2 trace exactly on the center horizontal
graticule line.

CHECK—Channel 2 trace remains within 0.5
division of the center horizontal graticule line when
switching from NON-STORE to STORE at VOLTS/
DIV switch settings from 2 mV/div 1o 5 V/div.

Set:

Vertical MODE CH 1

STORE/NON-STORE NON-STORE
(button out)



Pasition the Channel 1 frace exactly on the center
horizontal graticule line using the Channel 1
POSITION control.

Set STORE/NON-STORE switch to STORE (button
in).

ADJUST—-CH1 OFFSET (R2245) to position the
Channel 1 trace exactly on the center horizontal
graticule line.

CHECK—~Channel 1 trace remains within 0.5
division of the center horizontal graticule line when
switching from NON-STORE to STORE at VOLTS/
DIV switch settings from 2 mV/div to 5 V/div,

AdJust Acquisition Galn (R2283 and R2273)

Set:

VOLTS/DIV (poth) 10 mvV

AC-GND-DC (both) DC

A SEC/DIV 02ms

STORE/NON-STORE STORE (button
in)

Set the calibration generator output to 50 mV.

Center the display within the graticule using the
Channel 2 POSITION control.

ADJUST—CH1 GAIN (R2283) for an exact 5-
division display.

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector. Set the Vertical
MODE switch to CH 2.

Center the display within the graticule using the
Channel 2 POSITION control.

ADJUST—CH2 GAIN (R2273) for an exact 5-
division display.

Disconnect the test equipment from the instrument.

. Adjust Acquisition Add Mode (R2278)

Set:
Vertical MODE BOTH and ALT
VOLTS/DIV (both) 20 mmv

*
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Connect a 50 mV standard-amplitude signal from
the calibration generator via a 50-0) cable and a
dual-input coupler to the CH 1 ORX and CH 20RY
input connectors,

Center both displays equally above and below the
center horizontal graticule Jine using the Channel 1
and Channel 2 POSITION controls.

NOTE

Repeat step 9 if the amplitude of the Channel 1
and Channel 2 displays are not the same.

Set the Vertical MODE switch to ADD.

ADJUST—ADD GAIN (R2278) for an exact 5
divisions of display.

Disconnect the test equipment from the instrument.

Check Store Deflectlon Accuracy

Set:
Vertical MODE CH1
VOLTS/DIV (both) 2mv

Connect a 10 mV standard-amplitude signal from
the calibration generator via a 50-() cable to the
CH 1 OR X Input connector.

Use the CURSORS control and SELECT C1/C2
switch (push in the CURSORS control knob) to set
one cursor at the bottom of the square wave and the
other cursor at the top of the square wave.

CHECK—Deflection accuracy is within the limits
given in Table 5-4 for each CH 1 VOLTS/DIV switch
setting and comresponding standard-amplitude
signal.

Move the cable from the CH 1 OR X input cannector
to the CH 2 OR Y input connector. Set the Vertical
MODE switch to CH 2.

Repeat parts ¢ and d for each CH 2 VOLTS/DIV
switch setting.

Disconnect the test equipment from the instrument.
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Table 5-4
Store Deflection Agcuracy
VOLTS/DIV Standard Amplitude Divisions of Voltage Readout
Switch Setting Signal Deflection Limnits
2 mvV 10 mv 490 to 5.10 9.70 to 10.30 mV
5 mv 20 my 3.92 10 4.08 19.40 to 20.60 mV
10 _mv 50 _mv 490 to 510 48.5 to 515 _mV
20 mv 01 V 4.90 to 5.10 §7.0 to 103.0 mv
50 _mvV 0.2 V 3.92 to 4.08 184.0 to 206.0 mV
01 V 05 V 490 to 5.10 0.485 to 0515 V
0.2 Vv 1V 4,90 to 5.10 0.870 to 1.030 V
05 V 2V 3.92 to 408 1.840 to 2.060 V
1.V 5V 4.90 to 510 485 10 515 V
2V 10 V 4.80 to 5.10 9.70 10 1030 V
5V 20 V 3.92 to 408 19.40 to 20.60 V

12. Adjust Store Y Offset and Gain (R9224 and 13. Adjust Acquisition Position Offset (R7325 and
R9222) R7335)

a. Set:
a. Press in the SETUP ADV FUNCT button to select

ADVANCED FUNCTIONS menu.

Press in the Diag Menu button to select DIAG-
NOSTICS menu and then selact Cal and Box.

Press in the RUN button to select the Box, center the
box on the screen horlzontally with the Horizantal
FOSITION control,

ADJUST—-YOFFSET (R9224) so that the bottom
trace of the outside box is exactly aligned with the
bottom horizontal graticule line,

ADJUEBT —YGAIN (R9222) 50 that the height of the
insicde box is exactly 6 vertical divisions.

INTERACTION Repeat parts d and e until the height
of the inside box is exactly 6 vertical divisions and
the bottom trace of the outside box is aligned with
the bottom horizontal graticule line.

Press the EXIT button and retun to the DIAG-
NOSTICS menu.

Vertical MODE BOTH and ALT
AGC-GND-DC (both) GND

Select Cal and Vert In the DIAGNOSTICS menu and
press the RUN button. The display will consist of
three short and two baseline traces on the screen.

Vertically position the two baseline traces exactly on
the center horizontal graticule line.

Press in momentary the CURSORS control knob to
vertically centered the two short movable traces
near the two overlapping baseline traces.

Vertically position Channel 1 baseline trace to the
top and bottomn of the screen using the Channet 1
POSITION contral. Note the separation of the short
trace fromthe baseline trace at the top and bottom of
the screen.

ADJUST—CH1 ACQ POS OFFSET (R7325) for mini-
mum separation of the Channel 1 baseline and the
short frace at the top and bottom of the screen.

Repeat part e for Channel 2 bageline trace.

ADJUST —-CH2 ACQ POS OFFSET (R7335) for mini-
mum separation of the Channel 2 baseline and the
short trace at the top and bottom of the screen.
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Press the EXIT and SETUP ADV FUNCT buttons to
return the Instrument to a display mode.

Adjust Attenuator Compensation (G12, G11, C5,
Ca4, C62, C61, C55, C54)

Set:

Vertical MODE CH 1
VOLTS/DIV (both) 0.1V
AC-DC-GND DC

SEC/DIV 20 ps
STORE/NON-STORE NON-STORE

(button out)

Connect the high-amplitude square wave outputvia
a 50-0) termination, a probe-tip—10-BNC adapter,
and the 10X probe to the CH 1 OR X input connector.

Set the generator to produce a 1-kHz, 5-division
display and compensate the probe using the probe
compensation adjustment (see the probe instruction
manual),

Replace the probe and probe-tip-to-BNC adapler
with a 50-0 cable, connect the 50-Q termination to
the end of the cable.

Set the generator to produce a 5-division display.

NOTE

Use Table 5-5 to identify the correct capacitor
for each channel adjustrnent.

ADJUST—The 10X ATTN (C12) for best front comner.

Replace the 50-0) cable and 50-£) termination with
the probe and probe-tip-ta-BNC adapter. Connect
the 50-0 termination to the high-amplitude square
wave output,

Table 5-8
Attenuator Compensation Adjustments
Adjustment Channel 1| Channel 2
10X ATTN (LF Comp) C12 CGEW
10X ATTN ({Input ) c1i cat
100X ATTN (LF Comp) Ch C55
100X ATTN (Input C) C4 Ch4

15.
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Set the generator to produce a 5-division display.
ADJUST —The 10X ATTN {C11) for best fiat top.

Repeat parts d through | untii no further Improvement
is noted.

Set the CH 1 VOLTS/DIV switch to 1 V.

Replace the probe and probe-tip-to-BNC adapler
with the 50-0 cable. Connect the 50-0 termination
to the end of the cabla.

Set the generator to produce a S-division display.

ADJUST —The 100X ATTN (C5) for best front comer.

Replace the 50-0 cable and 50-1) termination with
the probe and probe-tip-to~-BNC adapter.

Set the generator to produce a S-division display.
ADJUST —The 100X ATTN (C4) for best flat top.

Repeat parts | through g until no further improverment
is noted,

Set the Vertical MODE switch fo CH 2.
Repeat parts b through r for Channel 2 attenuators.

Disconnect the test equipment from the instrument.

Adjust High-Frequency Compensation
(C237, R240 and R241) and Channel 2
High-Frequency Compensation (C180)

Set:

Vertical MODE CH1

BW LIMIT Off (button out)
VOLTS/DIV (both) 10 mvV
AC-GND-DC (bath) DC

A SEC/DIV 0.05 us

A & B SOURCE VERT MODE

Connect the positive-going fast-rise square wave
output via a 50-0) precision cable, a 10X attenuator,
and a 50-0 termination to the CH 1 OR X input
connector,

Set the generator to produce a 1-MHz, 5-division
display.

Set the top of the display to the center horizantal
graticule line using the Channel 1 POSITION control.
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ADJUST —HF COMP (C237) for 2% overshoot (0.1
division) on the displayed signal.

ADJUST —HF COMP (R240 and R241) for best flat
top on the front comer.

Repeat parts e and f until no further improvement is
noted.

Set the CH 1 VOLTS/DIV switch to 5 mV.
Set the generator to produce a 5-division display.

CHECK~Display aberrations are within 4% (0.2
division or less) for the following VOLTS/DIV switch
settings: & mV through 50 mV, Adjust the generator
output and add or remove the 10X aftenuator as
necessary to maintain a 5-division display at each
VOLTS/DIV switch setting.

CHECK—Display aberrations are within 6% (0.25
division or less) for the following VOLTS/DIV switch
gettings: 0.1 Vand 0.2 V. Adjust the generator output
and add or remove the 10X attenuator as necessary
to maintain a 5-division display at each VOLTS/DIV
switch setting.

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector and reconnect the

10X aftenuator, Set the Vertical MODE switch to
CH2.

. Set the generator to produce a 5-division display.

Set the top of the display to the center horizontal
graticule line using the Channel 2 POSITION control.

ADJUST—CH2 HF COMP (C180) to match the
Channel 2, 10 mV compensation to the Channel 1
10 mV compensation.

Set the CH 2 VOLTS/DIV switch to 5§ mV,

Repeat parts | through k for Channel 2.

. Adjust 2-mV Peaking Compensation (C76 and
C26)

Set both VOLTS/DIV switches to 2 mV.

Set the generator 10 produce a 5-division display.
Add X10 attenuator as necessary.

Set the top of the display to the center horizontal
graticule line using the Channel 2 POSITION control.

ADJUST —2mV PEAK (C76) for 4% (0.2 divisions or
less) aberrations of the displayed signal.

Move the cable from the CH 2 OR'Y input connector
to the CH 1 OR X input connector. Set the Vertical
MODE switch to CH 1.

ADJUST —2mV PEAK (C26) for 4% (0.2 divisions or
less) aberrations of the displayed signal.

Adjust Acquisition High Frequency Peaking
(C2207, C2202, R2298, and R2297)

Set:

VOLTS/DIV (both) 10 mvV

STORE/NON-STORE STORE (button
in)

SAVE/CONT CONT

TRIG POS Post Trigger

Acquisition MODE AVERAGE

Set the generator to produce a S-division display.

Set the top of the display to the center horizontal
graticule line using the Channel 1 POSITION control.

ADJUST—CH1 HF PEAK (C2207 and R2298) for
best front comer,

Press in the SAVE/CONT button to select SAVE.

CHECK—Display aberrations are within 4% (0.2
division or less).

Move the cable from the CH 1 OR X input connectar

- to the CH 2 OR Y input connector. Set the Vertical

MODE switch to CH 2.
Press in the SAVE/CONT button to select CONT.

ADJUST—CH2 HF PEAK (C2202 and R2297) for
best front comer.

Press in the SAVE/CONT button to select SAVE.

CHECK—Display aberrations are within 4% (0.2
division or less),

Disconnect the test equipment from the instrument.



NOTE

Install the instrument cabinet for the remaining
vertical checks and allow a 20-minute warm-
up period before continuing with the Adjust-
ment Procedure, See the “Cabinet” remove and
replace instructions located in the "Mainte-
nance" section of the manual.

. Check Bandwidth Limit Operation

Set:

Vertical POSITION (both) Midrange

BW LIMIT On (button in)

VOLTS/DIV Variable (both) CAL detent

AC-GND-DC (both) DC

A SEC/DIV 20 s

STORE/NON-STORE NON-STORE
(button out)

Connect the leveled sine-wave generator output via
a 50-0) cable and a 50~ termination to the CH 2 OR
Y input connector.

Set the generalor to produce a 50-kHz, 6—division
display.

Adjust the generator output frequency untit the dis-
play amplitude decreases to 4.2 divisions.

CHECK— Generator output frequency is between
18 MHz and 22 MHz.

Move the cable from CH 2 QR Y input connector to
the CH 1 OR X input connector.

Set the Vertical MODE to CH 1.

Repeat parts d and e.

Check Bandwildth

Set:

BW LIMIT Off (button out)
VOLTS/DIV (both) 2mv

Set the generator to produce a 50-kHz, 6-division
display.

CHECK-Display amplitude is 4.2 divisions or
greater as the generator output frequency is
increased up to the value shown in Table 5-6 for the
corresponding VOLTS/DIV switch setting.

Adjustment Procedure - 2232 Service

Table 5-6
Settings for Bandwldth Checks

VOLTS/DIV Generator
Switch Setting Output Frequency

2 mv 80_MHz

5mV100.5V 100_MHz

Repeat parts b and ¢ for all CH 1 VOLTS/DIV switch
settings, up to the output-voltage upper limit of the
sine-wave generator being used.

Move the cable from the CH 1 OR X input connector
to the CH 2 OR Y input connector. Set the Vertical
MODE switch to CH 2.

Repeat parts b and ¢ for all CH 2 VOLTS/DIV switch
settings, up to the output-voltage upper limit of the
sine-wave generator being used.

. Check Repetitive Store Mode and Bandwidth

Set:
CH 2 VOLTS/DIV 10 mv
A SEC/DIV 0.2 ms

Set the generator to produce a 50-kHz, 6-division
display.

Set:
A SEC/DIV 0.05 ps
X10 Magnifier On (knob out)

Set the generator to produce a 100-MHz display.

Set:

STORE/NON~-STORE STORE (button
in)

SAVE/CONT CONT

NOTE

Allow the points to accumulate for a few
seconds before saving the display.

Press in the SAVE/CONT button 10 select SAVE.
CHECK—The 100-MHz display is saved.

CHECK—The display amplitude is 4.2 divisions or
greater.
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i. Set
Vertical MCDE BOTH and ALT
SAVE/CONT CONT

J.  Repeat parts f through h.

k. Disconnect the test equipment from the instrument.

5-14

NOTE

To continue with the Adjustment Procedurs,
remove the instrument cabinet and allow a
20-minute time period to elapse before con-
linuing with the Adjustment Procedure. See the
Cabinet removal Instructions located in the
Maintenance section of the manual.
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HORIZONTAL

Calibration Generator

Time-Mark Generator
Test Oscilloscope

Equipment Required (See Table 4-1):

Leveled Sine-Wave Generator

50~} Coaxial Cable

50-0) BNC Termination
Low-Capacitance Alignment Tool
Screwdrlver

See ADJUSTMENT LOCATIONS 1, ADJUSTMENTS 3 and ADJUSTMENT LOCATIONS 4
at the back of the manual for test points and adjustment locations.

INITIAL CONTROL SETTINGS

Vertical

POSITION (both)

MCDE

XY

BW LIMIT

CH 1 VOLTS/DIV

CH 1 VOLTS/DIV Variable
Channel 1 AC-GND-DC

Horizontal

POSITION

MODE

A and B SEC/DIV
SEC/DIV Variable

X10 Magnifier

B DELAY TIME POSITION

B TRIGGER
SLOPE

LEVEL

A TRIGGER

VAR HOLDOFF
MODE
SLOPE

LEVEL

A&B SOURCE
A COUPL

A EXT COUPL

Midrange

CH 1

Off (button out)
Off (button out)
0.5V

CAL detent

DC

Midrange

A

0.1 ms

CAL detent
Off (knob in)
Fully counter—
clockwise

Positive (button
out)
Fully clockwise

NORM

P-P AUTO
Paositive (button
in)

Midrange
VERT MODE
NORM

DC

Storage

STORE/NON-STORE NON-STORE
(button out)
PROCEDURE STEPS

Adjust Horizontal Amplifier Gain (R740 and
R730)

Connect 0.1-ms time markers from the time-mark
generator via a 50-) cable and a 50-0 termination
to the CH 1 OR X input connector.

Use the Horizontal POSITION control to align the 1st
time marker with the 1st vertical graticule line.

ADJUST —A SWEEP GAIN (R74Q) for 1 time marker
per division over the center 8 divisions.

NOTE

When making timing measurements, use as a
reference the tips of the time markers
positioned at the center horizontal graticule
line.

Set the Horizontal MODE switch to B.

ADJUST~B SWEEP GAIN (R730) for 1 time marker
per division.

. Adjust X10 Horlzontal Amplifier Gain (R754)

Set:
Horizontal MODE A
X10 Magnifier On (knob out)
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3I

Select 10-us time markers from the time-mark
generator.

Align the nearest time marker to the 1st vertical
graticule line with the 1st graticule line.

ADJUST~—X10 GAIN (R754) for 1 time marker per
dlvision over the center 8 divisions.

Adjust Magnifier Reglstration (R749)
Set the A SEC/DIV switch to 0.2 ms.

Select 1-ms time markers from the time-mark
generator.

Position the middie time marker to the center vertical
graticule line using the Horizontal POSITION
control.

Set the X10 Magnifier to Off (knob in).

ADJUST—=MAG (R749) to position the middie time
marker to the center verical graticule line.

Setthe X10 Magnifier to On (knob ouf) and CHECK —
for no horizontal shift in the time marker.

Repeat parts c through f until no further improvement
is noted.

Ad]just/Check 4K to 1K Display Compress
(R7507)

Set:
A SEC/DIV 50 us
STORE/NON-STORE STORE (button

In)
SAVE/CONT CONT
1K/4K 4K
Set Store Reset plug (P9104) to reset position.
Select 0.2-ms time markers from the time-mark
generator,
ADJUST —RATIO ADJ (R7507) for 1 time marker per

division over the center 8 divisions.
Set the Store Reset plug (P9104) to normal position.
Select 0.1-ms time markers from the time-mark

generator and check that the time markers are
2 divisions apan,

5-16

Rotate the SEC/DIV Variable control out of detent.

CHECK—For 2 time markers per division over the
center 8 divisions,

Adjust Delay Timing and Readout (R646, R652,
and R6119)

Set:

Horizontal MODE BOTH

A SEC/DIV 0.1 ms

B SEC/DIV 1us

SEC/DIV Variable CAL detent

STORE/NON-STORE NON-STORE
(button out)

Select 0.1-ms time markers from the time-mark
generator.

Adijust the A/B SWP SEP control to separate the A
and B Sweeps.

Position the start of the trace exactly on the 1st verti-
cal graticule line using the Horizontal POSITION
control.

Rotate the B DELAY TIME POSITION control fully
counter clockwise.

ADJUST—DELAY START (R646) so that the intensi-
fied zone starts at 0.1 divisions.

Rotate the B DELAY TIME POSITION conirol fully
clockwise.

ADJUST—D-END (R652) so that the intensified
zone starts at 10.1 divisions.

Repeat parts e through h until no further improve-
ment is noted.

Rotate the B DELAY TIME POSITION control until the

- 2nd A~Sweep time marker is aligned with a selected

reference vertical graticule iine on the B Sweep.
Record the DLY = readout for part I.

Rotate the B DELAY TIME POSITION control until the
10th A-Sweep time marker is aligned with the same
selected reference vertical graticule line on the B
Sweep as in part J.

ADJUST—DLY RO (R6119) until the DLY = readout
display between the 2nd time marker and the 10th
time marker is 0.800 ms.



Adjust High-Speed Timing (C703 and C713)

Set:

Horizontal MODE A

A SEC/DIV 1 ps

A SEC/DIV Variable CAL detent

B DELAY TIME POSITION Fuily counter-
clockwise

Select 1-us time markers from the time-mark
generator.

ADJUST —A HIGH SPEED TIMING (C703) for 1 time
rmarker per division

Set:

Horlzontal MODE B

A SEC/DIV 2us
B SEC/DIV 1pus

ADJUST —B HIGH SPEED TIMING (C713) for 1 time
marker per division over the cenler 8 divisions.

Ad]ust 5 ns Timing and Linearity (C775 and C785)

Set:

CH 1 VOLTS/DIV 0.2V
Horizontal POSITION Midrange
Horizontal MODE A

A SEC/DIV 0.05 us

X10 Magnifier On (knob out)

Select 10-ns time markers from the time-mark
generator.

Align the time markers with the vertical graticule
lines using the Horizontal POSITION control.

ADJUST -5 ns Timing (C775 and C785 alternately)
for one time marker every 2 divisions over the center
8 divisions of the magnified sweep.

CHECK—Time markers between the 2nd and 4th
vertical graticule lines should be aligned within 0.05
division. If not, a slight compromise between timing
and linearity should be made by readjusting the
5-ns Timing capacitors (C775 and C785).

Check Timing Accuracy and Linearity

Set:
CH 1 VOLTS/DIV 05V
X10 Magnifier Off (knob in)

c
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Select 50-ns time markers from the time-marker
generator,

Adjust the A TRIGGER LEVEL control for a stable,
triggered display.

Use the Horizontal POSITION control to align the
2nd time marker with the 2nd vertical graticule line.

CHECK—Timing accuracy is within 2% (0.16
division at the 10th vertical graticule line), and
linearity is within 5% (0.1 division over any 2 of the
center 8 divisions).

NOTE

For checking the timing accuracy of the A SEC/
DIV switch settings from 50 ms to 0.5 us, watch
the time marker tips only at the 2nd and 10th
vertical graticule lines while adjusting the Horl-
zontal POSITION control.

Repeat parts ¢ through e for the remaining A SEC/
DIV and time-mark generator setting combinations
shown in Table 5-7 under the Normal (X1) column.

Set:
A SEC/DIV 0.05 us
X10 Magnifier On (knob out)

Saelect 10-ns time markers from the lime-mark
generator.

Use the Harizontal POSITION contral 1o align the 1st
time marker that is 25 ns beyond the start of the
sweep with the 2nd vertical graticule line.

CHECK—Timing accuracy is within 3% (0.24
division at the 10th vertical graticule line), and
linearity is within 5% (0.1 division over any 2 of the
center 8 divisions). Exclude any portion of the
sweep past the 100th magnified division.

Repeat parts i and j for the remaining A SEC/DIV and
time-mark generator setting combinations shownin
Table 5-7 under the X10 Magnified column.,

Set:

Horizontal MODE B

A SEC/DIV 0.1 us
B SEC/DIV 0.05 ps

X10 Magnifier Off (knob in)
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Tahle 5-7
Settings for Timing Accuracy Checks

SEC/DIV Time-Mark Generator Setting
Switch —_—
Setting Normal (X1) X10 Magnified

I "

0.05 us 80 ns 10 ns
0.1 ps 0.1 ps 10 ns
0.2 ps 0.2 us 20 ns
0.5 us 0.5 ps 50 ns

1 ps 1 us 01 ps
2 us 2 us 0.2 pus
.5 ps 65 ps 05 pus
10 ps 10 us 1 ps
20 ps 20 us 2 us
50 ps 50 ps 5 us
0.1 ms 0.1 ms 10 ps
0.2 ms 0.2 ms 20 ps
05 ms 0.5 ms 50 us
1 ms 1 ms ' 0.1 ms
2 ms 2 ms 0.2 ms
5 ms 5 ms 0.5 ms
10 ms 10 ms 1 ms
20 ms 20 ms 2 ms
5 ms S0 ms 5 ms
A Sweep Only
01 s 0.1 8 10 ms
02 s 0.2 & 20 ms
05 s 05 s 50 ms

9'

Repeat parts b through k for the B Sweep. Keepthe A
SEC/DIV switch one setting slower than the B SEC/
DIV switch.

Check Delay Time Differential Accuracy

Set:

Channel 1 AC-GND-DC GND
Horizontal MODE BOTH

A and B SEC/DIV 0.2ms

X10 Magnifier Off (knaob in)
A TRIGGER MODE P-P AUTO
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Use the Horizontal POSITION control to align the
start of the A Sweep with the 1st vertical graticule
line.

Rotate the B DELAY TIME POSITION control fully
counterclockwise.

CHECK —Intensified portion of the trace starts within

' 0.5 division of the start of the sweep.

Rotate the B DELAY TIME POSITION control fully
clockwise.

CHECK—Intensified portion of the trace is past the
11th vertical graticule line.

Set the A and B SEC/DIV switch to 0.5 ps.

Repeat parts b through f.

Set:

Channel 1 AC-GND-DC DC

B SEC/DIV 0.05 ps

B DELAY TIME POSITION Fully counter-
clockwise

Select 0.5-us time markers from the time-mark
generator.

Rotate the B DELAY TIME PQSITION control so that
the top of the 2nd time marker on the B Sweep Is
aligned with a selected reference verical line.
Recard the DLY = readout for part m.

Rotate the B DELAY TIME POSITION control fully
clockwise until the top of the 10th time marker onthe
B Sweep is aligned with the same selected ref-
erence vertical line as in part k. Record the DLY =
readout for part m.

. CHECK—Delay time readout is within the limits

given in Table 5-8 (Delay Readout Limits column) by
subtracting the delay time reading in part k from part
l.

Repeat parts k through m for the remaining B SEC/
DIV and time~mark generator settings given in Table
5~8, check the 8-division delay time accuracy for
each A SEC/DIV switch setting given in column 1 of
the tabie.



Table 5-8
Settings for Delay Time Differential Checks
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Time-Mark B Elght Delay
Generator and SEC/DIV Division Readout
A SEC/DIV Setting Delay Limits
Settings . .
0.5 ps 0.058 ps 4.000 ps 3.948 us to 4.052 s
5 us 05 us 40.00 ps 30.48 us to 40.52 us
50 us 5 ps 400.0 ps 3948 us to 4052 us
0.5 ms 50 ms 4.000 ms 3948 ms to 4.052ms
5 ms 0.5 ms 40.00 ms 3948 ms to 40.52ms
50 ms 5 ms 400.0 ms 3948ms to 405.2ms
05 s 50 ms 4.000 s 398488 to 40528

10. Adjust Vector Generator (R6312 and R6321)

a.

11

Press in the SETUP ADV FUNCT bution to display
the ADVANCED FUNCTIONS meno.

Presg in the Diag Menu button to display the DIAG-
NOSTICS menu and select the Cal and Box items.

Select Run and horizontally center the Box with the
Horizontal POSITION control.

ADJUST—XVECT (R6321) and YVECT (R6312) for
best displays of the delta symbols (no tails ortilting)
located at each of the four comers on the screen.

. AdJust Store X Offset and Galn (R9214 and

R9212)

ADJUST—XOFFSET (R9214) so that the left frace of
the oulgide box is exaclly aligned with the 1st vertj-
cal graticule line.

ADJUST—=XGAIN {R9212) g0 that the inside box is
exactly 8 divisions wide. The inside box is horl-

zontally centered with the Horizontal POSITION
control.

INTERACTION Repeat parts 2 and b untii the inside
box is exactly 8 horizontal divisions wide and the left
trace of the oulside box is aligned with the 1st
vertical graticule line.

Press the EXIT and the SETUP ADV FUNCT buttons
to return the instrument to a display mode.,

12. Adjust Herizontal Posltion Reglstration (R7358)

a.

13.

Set;

Channel 1 AC-GND-DC GND

Horizomtal MODE A

A SEC/DIV 0.1 ms

STORE/NON-STORE STORE (button
in)

1K/MK 1K

Position the trace on the center horizontal graticule
line using the Vertical POSITION control.,

Position the sweep start of the display exactly on the
extrerne left verical graticule line using the
Horizontal POSITION control.

Set the STORE/NON-STORE switch 1o NON-
STORE (button out)

ADJUST—-HORIZ POS REG (R739) to position the
start of the trace exactly on the extreme left vertical
graticule line,

Check Store Differentlal and Cursor Time
Difference Accuracy

Set the STORE/NON-STORE switch to STORE
(button in)

Use the Channel 1 POSITION control fo center the
base line vertically and the Horizontal POSITION
contral 10 align the start of the trace with the 1st
vertical graticule line,
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Use the CURSORS control and SELECT C1/C2
switch (push in the CURS0RS control kKnob) to get
one cursor exactly on the 2nd vertical graticule line
and posltion the active cursor to the right using the
CURBSCRS confrol until AT readout displays
0.800 ms.

CHECK — Graticule indication of cursor difference at
tha 10th vertical graticule line 1s within 0.16 division.

Set the Channel 1 AC-GND-DC switch to DC,

Select 0.1-ms time markers from the time—mark
generator.

Use the Horizontal POSITION contral to align the
2nd time marker with the 2nd vertical graticule line.

Press in the SAVE/CONT button to select SAVE fora
stable display.

Use the CURSORS control and SELECT C1/C2
switch (push In the CURSORS control knob) 1o set
the tirst cursor on the trailing edge of the 2nd time
matrket.

Press in the CURSORS control knob to activate the
s8cond CUrsor.

Set the second cursor on the trailing edge of the 10th
time marker at the same voltage level as on the 2nd
time marker.

CHECK—The AT readout is between 0.788 ms and
0.802 ms.

. Press in the SAVE/CONT button to select CONT.
Set the A SEC/DIV switch to 0.5 ps.

Select 0.5-us time markers from the time-mark
generator.

Use the Horizontal POSITION. contral to align the
2nd time marker with the 2nd vertical graticule line.

NOTE

Allow the poinls to accumulate for a few
saconds before saving the display.

Repeat parts h through k.
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14.

15,

NOTE

Pulses with fast risa and fall times have only a
few sampla points, and itmay not be possible to
place the cursors at exactly the same voltage
levels.

CHECK—The AT readout is befween 3.97 us and
4.03 ps.

Disconnect the test equipment from the instrument.

Adjust X Gain (R760)

Setl:

xX-y On {buttan iny)

CH 1 VOLTS/DIV 10 mv

Horlzontal POSITION Midrange

STORE/NON-STORE NON-STORE
{button out)

Connect the standard-amplitude signal from the
Calibration Generator via a 50— cableto the CH 1
OR X input connector.

Use the Channel 2 POSITION and Horizontal
POSITION controls to center the display.

Set the generator to produce a 50 mV signal.

ABRJUST —X-GAIN (R760) for exactly 5 divisions of
horizontal detflection,

Disconnect the test equipment from the instrument.

Check A-Sweep Holdoff

Set:

xX-Y Off (putton out)
Horizontal MODE A

A SEC/DIV 1ms

VAR HOLDOFF NORM

Cannect the test oscilloscope and its 10X probe tip
to the front end of R707 (foward the front panel)
which is located on the Timing circuit board,

CHECK —The A-Sweep holdoff is greater then 3 ms
but less than 7 ms.

Rotate the VAR HOLDOFF control to the maxdmum
clockwise position (MAX).

CHECK—The A-Sweep holdoff has increased by a
factor of 10 or more.

Disconnect the test oscilloscope 10X probe from
R707.
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TRIGGER

Equipment Required (See Table 4-1):

Calibration Generator

Leveled Sine-Wave Generator

Low-Frequency Generator
50-0 BNC Coaxjal Cable

Dual-Input Coupler

BNC T-Connector
50— BNC Termination
600-0 BNC Termination
Screwdriver

See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 3

at the back of the manual for tast points and adjustment locations.

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION

MODE

X-Y

BW LIMIT
VOLTS/DIV
VOLTS/DIV Variable
INVERT
AC-GND-DC

Horizontal

POSITION

MODE

A and B SEC/DIV
SEC/DiV Variable

X10 Magnifier

B DELAY TIME POSITION

B TRIGGER

SLOPE

LEVEL

A TRIGGER

VAR HOLDOFF
MODE
SLOPE

LEVEL

A & B SOURCE
A COUPL

A EXT COUPL

Midrange
BOTH-ALT

Off (button out)
Off (button out)
05V

CAL detent

Off (button out)
GND

Midrange

A

1ms

CAL detent
Off (knob in)
Fully counter-
clockwise

Positive (button
out)
Midrange

NORM

P-P AUTO
Pasitive (button
out)

Midrange
VERT MODE
NORM

AC

Storage

NON-STORE
(button out)

STORE/NON-STORE

PROCEDURE STEPS

Adjust Channel 1 Trigger Offset (R309)
Set the Channel 1 trace and the Channel 2 trace to

the center horizontal graticule line using the
Channel 1 and Channel 2 POSITION controls.

Connect the digital voltmeter low lead to chassis

ground and the high (volits) lead to TP460, located
on the bottom side of the Main circuit board.

CHECK —Note the offset voltage reading at TP460
for use In part e.

Set the A & B SOURCE switch to CH 1.

ADJUST =TRIG OFFSET (R309) so that the voltage
reading is the same as that obtained in part c.

Set the A & B SOURCE switch to CH 2.

Repeal parts ¢ through f until there is 1 mV or less
difference in the voltmeter readings between the
CH 1 and CH 2 positions of the A & B SOURCE
switch.

Disconnect the test equipment from the instrument.
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2|

eQ

Adjust A and B Trigger Sensitivity (R471 and
R627)

Set:

Vertical MODE CH1

CH 1 VOLTS/DIV 01V
AC-GND-DC (both) AC

A SEC/DIV 10 us

A & B SOURCE VERT MODE

Connect the leveled sine-wave generator output via
a 50-0 cable and a 50-Q termination to the CH 1 OR
X input connector.

Setthe generator to produce a 50-kHz, 2.2-division
display.

Set the CH 1 VOLTS/DIV switch to 1 V.
ADJUST-TRIG SENS (R471) while rotating the A
TRIGGER LEVEL control slowly so that the A Trigger
Is just able to be maintained.

Set the Horizontal MODE switch to B,

ADJUST —B TRIG SENS (R627) while rotating the B

TRIGGER LEVEL control slowly so that the B Trigger
Is Just able to be maintained.

Adlust P-P Auto Level (R434 and R435)

Set:

CH 1 VOLTS/DIV 50 mv

A TRIGGER SLOPE Positive (button
out)

A TRIGGER LEVEL Fully clockwise

Horizontal MODE A

Set the leveled sine-wave generator to produce a
50-kHz, 6-division display,

Set the CH 1 VOLTS/DIV switch to 0.5 V.
ADJUST—(+) P-P AUTO LEVEL (R434) so that the

vertical display Just solidly triggers on the positive
peak of the signal.

Set

A TRIGGER SLOPE Negative (button
in)

A TRIGGER LEVEL Fully counter—
clockwise
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ADJUST —(-) P-P AUTO LEVEL (R435) so that the
display just solidly triggers on the negative peak of
the signal.

Disconnect the test equipment from the instrument,

Adjust Trigger Level Readout (R6155 and R6156)

Set:

Channel 1 VOLTS/DIV 20 mV

Channel 1 AC-GND-DC pC

A SEC/DIV 0.5ms

A TRIGGER Mode NORM

A TRIGGER LEVEL Midrange

A & B SBOURCE VERT MODE

STORE/NON-STORE NON-STORE
(button out)

Connect the standard-amplitude signal from the
Callbration Generator via a 50-0 cable to the CH 1
OR X input connector.

Set the generator to produce a § division standard-
amplitude signal.

Adjustthe A Trigger Level control for a stable display
and center the waveform on the screen.

Set the Channe! 1 VOLTS/DIV switch to 10 mV fora
10-division display.

Vertically position the bottom of the waveform dis-
play on the center horizontal graticule line.

Set the A Trigger SLOPE switch to Negative (button
in).

Rotate the A Trigger LEVEL control counter-
clockwise until the triggering of the waveform
display becomes unstabie.

ADJUST--TOFFSET (R6156) for a trigger readout of
0.00 m\.

Set the A Trigger SLOPE switch to Positive (button
out) and adjust the A Trigger Level control for a
stable display.

Vertically position the top of the waveform display
on the center horizontal graticule line.
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Rotate the A Trigger LEVEL control clockwise until n. INTERACTION—Repeat parts fthrough m, adjusting

the triggering of the waveform display becomes TOFFSET (R6156) and TGAIN (R6155).
unstable.
@ 0. Disconnect the test equipment from the instrument.
. ADJUST-—TGAIN (R6155) for a trigger readout of
100 mv.
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MAINTENANCE

This section contains information for conducting pre-
ventive maintenancs, troubleshooling, and corrective
maintenance on the instrument. Circuit board removal

procedures are included in the corrective maintenance

part of this section.

STATIC-SENSITIVE COMPONENTS

The following precautions are applicable when per-
forming any maintenance involving internal access to

the instrument.

Static discharge can damage any semi-
conductor component In this instrument.

This Instrument contains electrical components that are
susceptible to damage from static discharge. Table 6-1
lists the relative susceptibility of various classes of semi-
conductors. Static voltages of 1 kV to 30 KV are comman
in unprotected environments.

When performing maintenance, observe the following
precautions to avoid component damage:

1. Minimize handling of static-sensitive components.

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

3. Discharge the static voltage from your body by
wearing a grounded antistatic wrist strap while
handling these components. Servicing static-
sensitive components or assemblies should be per-
formed only at a static-free work station by qualified
service personnel,

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

5. Keep the component leads shorted together when-
ever possible.

6. Pick up components by their bodies, never by their
leads.

7. Do not slide the components over any surface.

Table 6-1
Relative Susceptibility to
Static-Discharge Damage

Relative
Susceptibility

Semiconductor Classes Levels?
MQS or CMQOS microcircuits or
discretes, or linear microcircuits
with MOS inputs (Most Sensi-
tive) 1
ECL 2
Schottky signal dicdes
Schottky TTL
High-frequency bipolar
fransistors 5
JFET 6
Linear microcircuits 7
Low-power Schottky TTL 8
TTL (Least Sensitive) 9

# Valtage equivalent for jevels {(voitaga discharged from a
100-pf capacitor through reslatance of 100 (1):

1=100ta 500V 6 =600t0800V
2=200t0 500V 7 = 400 to 1000 V (ast)
3=250V 8 =900V

4 =500V 9 = 1200V

5 = 400t0 600V

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

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

10. Use only approved antistatic, vacuum-type
desoldering tools for component removal.
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PREVENTIVE MAINTENANCE

INTRODUCTION

Preventive malntenance consists of cleaning, visual
inspection, and checking Instrument performance.
When performed regularly, it may prevent instrument
malfunction and enhance instument refiability. The
severity of the envitonment in which the instrument is
used determines the required frequency of main-
tenance. An appropriate time to accomplish preventive
maintenance is just before instrument adjustment.

GENERAL CARE

The cabinet minimizes accumulation of dust inside the
instrument and should nomally be in place when
operating the oscilloscope. The front cover supplied
with the instrument provides both dust and damage pra-
tection for the front panel and cit, The front cover should
be on whenever the instument is stored or is being
transported.

INSPECTION AND CLEANING

The instrument should be visually Inspected and
cleaned as often as operating conditions require.
Accumulation of dirt in the instrument can cause over-
heating and component breakdown. Dirt on componsents
acts as an insulating blanket, preventing efficient heat
dissipation. It also provides an efectrical conduction

path that could result in instrument fallure, especially
under high-humidity conditions.

Avold the use of chemical cleaning agents
which might damage the plastics used in this
instrument. Use a nonresidue-type cleaner,
preferably isopropyl alcohol or a solution of 1%
mild detergent with 99% water. Before using
any other type of cleaner, consult your Tektronix
Service Centar or represeniative.

Exterior

INSPECTION. inspect the external portions of the instru-
ment for damage, wear, and missing pants; use Table -2
as a guide. Instruments that appear to have besan
dropped or otherwise abused should be checked
tharoughly to vetify correct operation and perfomance.,
Deficiencies found that could cause personal injury or
could lead to further damage to the instrument should be
repaired immediately.

To prevent getting moisture inside the instru-
mentduring external cleaning, use only encugh
ffiquid to dampen the cloth or appilcator.

Table 6-2
External Inspection Checklist

ftem

Cablnet, Front Panel, and
Cover

Cracks, scratches, deformations,

Inspect For

Repair Action

and damaged hardware or gaskets.

Touch up paint scratches and
replace defective components.

Front-panel controls

Missing, damaged, or ioose knobs,
buttons, and controls.

Repair or replace missing or
defective items.

Connectors

Broken shells, cracked insulation,
and deformed contacts. Dirt in
connectors.

Replace defective parts. Clean or
wash out dirt,

Carrying Handla

Comect operation.

Replace defective parts.

Accessorios

Missing items or parts of items,
bent pins, broken or frayed cables,
and damaged connectors.

Replace damaged or missing items,
frayed cables, and defective
parts.
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Table 6-3
Internal Inspection Checklist
Item Ingpect For Repalr Action

Circuit Boards Loase, broken, or corroded solder Clean solder corrosion with an
connections. Burned circuit boards. eraser and flush with isopropyl
Burned, broken, or cracked alcohaol. Resolder defective con-
circult-run plating. nections. Determine cause of

bumed items and repair. Repalr
defective circuit runs.

Resistors Burned, cracked, broken, or Replace defective resistors. Check
blistered. for cause of burned component

and repair as necessary.

Solder Connections Cold solder or rosin joints. Resolder joint and clean with

isopropyl alcohol.

Capaciliors Damaged or leaking cases. Replace defective capacitors. Clean
Corroded solder on leads or solder connections and flush with
terminals. isopropyl alcohol.

Semiconductors Loosely inserted in sockets. Distorted Firmly seat loose semiconductors,
pins. Remove devices having distorted

pins. Carefully straighten pins (as
required to fit the socket) using long-
nose pliers, and reinsert firmly.
Ensure that straightening action does
not crack pins, causing them 1o
break,

Wiring and Cables Burned, broken, or frayed wiring. Firmly seat connectors. Repair or

replace defective wires or cables.

Chassis Dents, deformations, and damaged Straighten, repair, or replace
hardware., defective hardware.

CLEANING. Loose dust on the oulside surface of the
instrument can be removed with a soft cloth or small
soft-bristle brush. The brush is particularly useful for dis-
lodging dirt on and around the controls and connectors,
Dirt that remains can be removed with a soft cloth
dampened in a mild detergent-and-water solution. Do
notuse abrasive cleaners. A plastic lightfilter is provided
with the oscilloscope. Clean the light filter and the crt
face with a soft lint-free cloth dampened with either
Isopropyl alcohol or a mild detergent-and-water
solution.

Interior

To gain access to internal portions of the instrument for
inspection and cleaning, refer to the Removal and
Replacement Instructions in the Corrective Maintenance
part of this section.

INSPECTION. Inspect the internal portions of the instru-
ment for damage and wear, using Table 6-3 as a guide.
Deficiencies found should be repaired immediately. The
corrective procedure for most visible defects is obvious;
hewever, particular care must be taken if heat-damaged
compenents are found. Overheating usually indicates
other trouble in the instrument; therefore, it is important
that the cause of overheating be corrected to prevent
recurrence of the damage.

If any electrical component is replaced, conduct a Per-
formance Check for the affected circuit and for other
closely related circuits (see Section 4). If repair or
replacement work is done on any of the power supplies,
conduct a complete Performance Check and, if so
Indicated, an instrument readjustment (see Sections 4
and 5).
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To prevent damage from electrical arcing,
ensure that circuit boards and components are
dry before applying power to the instrument.

CLEANING. To clean the interior, blow off dust with dry,
low-pressure alr (approximately 4 psi). Remove any
remaining dust with a soff brush or a cloth dampened
with a solution of mild detergent and water. A cotton-
tipped applicator is useful for cleaning in narrow spaces
and on circuit boards. If these methods do not remove all
the dust or dirt, the instrument may be spray washed
using a solution of 5% mild detergent and 95% water as
follows:

1. Galn access to the parts fo be cleaned by remaoving
easlly accessible shields and panels {see Removal
and Replacement Instructions).

2. Spraywash dirty parts with the detergent-and-water
solution; then use clean water to thoroughly rinse
tharn.

3. Dry all parts with low-prassure air,

4. Dry all components and assemblies in an over or
drying comparment using low-temperature (125°F
to 150°F) circulating air.

SWITCH CONTACTS. The VOLTS/DIV and SEC/DIV
switches are mounted on circuit boards within the instru-
ment. Care must be exercised to preserve the high-
frequency characleristics of these switches, Switch
maintenance is seldom necessary, but if required, use
this procedure.

1. Cam-activated VOLTS/DIV Attenuator switches.

Most spray-lype circuit coolants contain Freon
12 as a propellant, Because many Freons
adversely affect switch contacts, do not use
spray-type coolants on the switches or
attenuators.

Tha only recommended clrcuit coolams for the
VOLTIDIV attenuators are dry ice (CO2) and
Isapropyl alcohol.
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a. Use only isopropyl alcohol as a cleaning agent
for switches, especially in the area of the
Vertical Attenuator clrcuit board. Carbon based
solvents will damage the board material.

b. Apply the alcohol with a smail, camel-hair
brugh. Do not use cotton tipped applicators as
the cotton tends to shag and possibly damage
the switch contacts.

2. Rotary-activated SEG/DIV switch contacts.

Use only deionized or distilled water at about
55°C (131°F) to clean the SECIDIV timing
switch. Tap water contains impurities that
remain as residual deposits after evaporation.

a. Spray hot water into the slots at the top of each
switch housing while rotating the switch control
knob. Use an atomizing spray device, and
spray for only about five seconds.

b. Dry the swilch and c¢ircuit board on which it is
mounted with dry low-pressure air.

¢. Bake the switch and circuit board in an oven or
drying compartment using dry circulating air at
about 75°C (167°F) for 15 minutes.

LUBRICATION

Most of the potentiometers used in this instrument are
permanently sealed and generally do not require
periodic lubrication. All switches, both rotary- and
lever-type, are installed with proper lubrication applied
where necessary and will rarely require any additional
lubrication. Aregular periodic lubrication program forthe
instrument s therefore, not recommended.

SEMICONDUCTOR CHECKS

Periodic checks of the transistors and other semi-
conductors in the oscilloscope are not recommended.
The best check of semiconductor performance is actual
operation In the instrument.



PERIODIC READJUSTMENT

To ensure accurate measurements, check the per-
formance of this Instrument every 2000 hours of
operation, or if used infrequently, once each year. In
addition, replacement of components may necessitate
readjustment of the affected circuits.
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Complete Performance Check and Adjustment instruc-
tions are given in Sections 4 and 5. The Performance
Check Procedure can also be helpful in localizing
certain froubles in the instrument. In same cases, minor
problems may be revealed or corrected by readjust-
ment. If only a partial adjustment is performed, see the
interaction chart, Table 5-1, for possible adjustment
interaction with other circuits.

TROUBLESHOOTING

INTRODUCTION

Preventive maintenance petformed on a regular basis
should reveal most potential problems before an Instru-
ment malfunctions. However, should troubleshooting be
required, the following information is provided to facili-
tate location of a fault. In addition, the material presented
in the Theory of Operation and Diagrams sections of this
manuai may be helpful while tfroubleshooting.

TROUBLESHOOTING AIDS

Diagnostic Firmware

The operating firmware in this instrument contalns diag-
noslic routines that aid in locating maifunctions of the
digital storage portions of the Instrument. When instru-
ment power is applied, power-up kernel tests are per-
formed to verify proper operation of the instrument’s
microprocessor, RAM and ROM. if a failure is detected,
this information is passed on o the operator, if possible.
The failure information directs the operator to the failing
block of memory. If the failure is such that the processor
can still execute the diagnostic routines, the user can
call up specific tests to further check the failing circuitry.
The specific diagnostic routines are explained later in
this section.

Schematic Diagrams

Complete schematic diagrams are located on tabbed
foldout pages in the Diagrams section. Portions of
circuitry mounted on each circuit board are enclosed by
heavy black lines, The assembly number and name of
the circuit are shown near either the top or the bottom
edge of the enclosed area.

Functional blocks on schematic diagrams are outlined
with a wide grey line. Components within the outlined

area perform the function designated by the block label.
The Theory of Operation uses these functional block
names when describing circuit operation as an aid In
cross-referencing between the theory and the
schematic diagrams.

Component numbers and electrical values of com-
ponents in this instrument are shown on the schematic
diagrams. Refer to the first page of the Diagrams sectlon
for the reference designators and symbols used to
identify components. Important voltages and waveform
reference numbers (enclosed in hexagonal-shaped
boxes) are also shown on each diagram. Waveformillus-
trations are located adjacent to their respective
schematic diagram.

Circuit Board WHustrations

Circuit board illustrations showing the physical location
of each component are provided for use In conjunction
with each schematic diagram. Each board lllustration is
found in the Diagrams section on the back of a foldout
page, preceding the first schematic diagram(s) to which
it relates.

The locations of waveform test points are marked on the
cireuit board illustrations with hexagonal outlined num-
bers corresponding to the waveform numbers on both
the scheratic diagram and the waveform iliustrations.

Also provided inthe Diagrams section is an illustration of
the bottom side of the Main circuit board. This illustration
aids in troubleshooting by showing the connection pads
for the components mounted on the top side of the circuit
board. By using this illustration, circuit tracing and
probing for voltages and signals that are inaccessible
from the top side of the board may be achieved without
dismantling portions of the instrument.
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Circuit Board Locations

The placement of each circuit board in the Instrument is
shown In board locator illustrations. These illustrations
are located on foldout pages along with the circuit board
illustration.

Circuit Board Interconnections

A circult board interconnection diagram is provided in
the Diagrams section to aid in tracing a signal path or
power source between boards. All wire, plug, and jack
numbers are shown along with their associated wire or
pin numbers, -

Power Distribution

Power Distribution diagrams (diagrams 10 and 20) are
provided to ald in troubleshoating power supply prob-
lems. These diagrams show the service jumper connec-
tions used to apply power to the various circuit boards.
Excessive loading on a power supply by a circuit board
fault may be isolated by disconnecting the appropriate
sarvice jumpers,

Grid Coordinate System

Each schematic diagram and circuit board illustration
has a gric border along its left and top edges. A table
located adjacent to each diagram lists the grid
coordinates of each component shown on that diagram.
To aid in physically locating components on the circuit
board, this table also lists the grid coordinates of each
component on the circuit board illustration. Near each
circuit board illustration is an alphanumeric listing of all
components mounted on that board. The second
column In each listing identifies the schematic diagram
in which each component can be found. These
component-locator tables are especially useful when
more than one schematic diagram Is associated with a
particular circult board.

Component Color Coding

information regarding color codes and markings of
resistors and capacitors is located on the color-coding
illustration (Figure 9-1) at the beginning of the Diagrams
section.

RESISTOR COLOR CODE. Resistors used in this

instrument are carbon-film, composition, or precision
metal-film types. They are usually color coded with the
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EIA color code; however, some metal-film type resistors
may have the value printed on the body. The color code
is interpreted starting with the stripe nearest to one end of
the resistor. Composition resistors have four stripes;
these represent two significant digits, a multiplier, and a
tolerance value. Metal-film resistors have five stripes
representing three significant digits, a muitiplier, and a
tolerance value.

CAPACITOR MARKINGS. Capacitance values of com-
mon disc capacitors and smali electrolytics are marked
on the side of the capacitor body. White ceramic
capacitors are color coded in picofarads, using a
modified EIA code.

Dipped tantalum capacitors are color coded in
microfarads, The color dot indicates both the positive
lead and the voltage rating. Since these capacitors are
easily destroyed by reversed or excessive voltage, be
careful to observe the polarity and voltage rating when
replacing them.

DIODE COLOR CODE. The cathode end of each glass~
ancased dicde is Indicated by either a stripe, a series of
stripes ar a dot. For most diodes marked with a series of
stripes, the color combination of the stripes identifies
three digits of the Tektronix Part Number, using the resis-
tor color-code system. The cathode and anode ends of
a metal-encased diode may be identified by the diode
symbol marked on its body.

Semiconductor Lead Configurations

Figure 9-2 in the Diagrams section shows the lead con-
figurations for semiconductor devices used in the instru-
ment. These lead configurations and case styles are
typical of those used at completion of the instrument
design, Vendor changes and performance improvement
changes may result in changes of case styles or iead
configurations. If the device in question does not appear
1o match the configuration shown in Figure 9-2, examine
the associated circuitry or consult the manufacturer's
data sheet.

Multipin Connectors

Multipin connector orientation is indexed by two
triangles; one on the holder and one on the circuit board.
Slot numbers are usually molded into the holder. When a
connection is made to circuit board pins, ensure that the
index on the holder is aligned with the index on the circuit
board (see Figure 6-1).



(0995-11) 2662-50

Figure 6-1. Multi-connector holder orlentation.

Storage Board Latch

Turn off POWER swilch before placing the
Storage circuit board in Serwvicing Posgition,

While servicing the interior of the instrument, the Storage
circuit board may be latched in the servicing position,
See the Storage Circuit Board in Servicing Positioninthe
Removal and Replacement Instructions part of this sec-
tion. The two signal leads of the four-wire connectors
P2111 and P2112 need to be grounded when discon-
nected from the Storage circuit board. Grounding the
signal leads of F2111 and P2112 permits the VERTICAL
POSITION controls to work properly.

The center signal leads may be connectad to the outside
ground leads of F2111 and P2112 by using four 1-inch
long number 22 tinned copper wires (two wires for each
connector). Bend the wires in a U-shape and insert the
wires between pins 1 and 2 and between pins 3 and 4 of
the connectors (see Figure 6-2).

Analog Isolation

To simplify froubleshooting, the analog portion of the in-
strument may ba isolated from the digital portion. Once
the analog portion is working properiy, the digital portion
can be reconnected and troubleshot. Use the following
procedure to isolate the analog section from the digital
section.

1. Disconnect the following connectors from the
Storage circuit board:

Maintenance— 2232 Servige

a. P9411, a 24-wire connector, from the frant, right
edge of the circuit board.

b, P6100, a 60-wite connhecior, from the center,
right edge of the circuit board.

c. P9211, a 10-wire connector, from the center of
the circuit board.

d. P4211, a 12-wire connector, from the right, rear
corner of the circuit board,

e. P2111 and P2112, 4-wire connectors, from the
left edge of the circuit board. Ground the two
signal leads of each connector so the Verical
POSITION controls work properly (see pre-
ceding “Storage Board Latch”).

Disconnect P8410, a nine—wire connector, from the
right side of the Sweep Reference circuit board
{located at the rear of the Timing circuit board).

THO
1-TNCH
WIRES

(1]

P21y —
p2112

4998-36

Figure 6-2. Grounding the signal Hines of P2111 and
P2112.
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a. Install a jumper wire between J9410, pin 6, and
J9410, pin 8, on the Sweep Reference circuit
board.

3. Disconnect P9010, an 8-wire connector, from the
right side of the Main circuit board (in front of the
power supply shield).

4. Lateh the Storage circuit board in the service
position (see “Storage Circuit Board in Servicing
Position” in the “Removal and Replacement Instruc-
tions” portion of this section),

Kernel Isolation

To faclilitate troubleshooting, the kemel (microprocessor,
clock, and address latch) may be [solated fram the rest

of the circuitry. When the kernel is functional, the power-
up diagnostics may be used to further troubleshoot the
digital clrcultry. To isolate the kemel:

1. Turn off the POWER switch.

2. Move the black shunt assembly (jumper) located at
the front edge of the Storage board from J9105B
(NORM) to J3105A (DIAG).

3. Tum on the POWER switch,

Figure 6-3 shows the isolated kernel timing waveforms.
After the kemnel is repaired, restore normal operation by
performing the reverse of the previous procedure.
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Switch Interface Voltages

Voltages generated by the interface to front-panel
switches may be used to troubleshoot the instrument.
Timing switch interface voltages are shown in Tables
6-4A and 6-4B, VERTICAL VOLTS/DIV switch interface
voltages are shown in Table 6-5, and Input Coupling
{AC-GND-DC) switch interface voltages are shown in
Table 6-6.
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The tables aiso list hexadecimal ranges for the FP 10
Exerciser Diagnostics (see Diagnostics In this section).
When a front-panel problem is suspected, runthe FP 10
Exerciser. If an incarrect hexadecimal value is found (see
tables), measwre the corresponding switch voltage 10
determine whether or not a problem exists.

FP IO Exerciser hexadecimal values for the Probe
Coding are shown in Table 6-7.

Table 6-4A
Timing Switch Interface Voltages

A SEC ARES1 J6421 ARES1 AC1 AC2 ARES2 J6421 ARES2

per DIV pin 2 Voltage Hexadecimal w6123 we123 pin 1 Voltage Hexadecimal
Range Range fromFP 10| pin1 pin 2 Range Range from FP 1O
Diagnostics Diagnostics
e o

EXT CLK 4591 1o 5100 3AB to 3FF 5V 5V 3.742 to 4.590 2FD to 3AA
05 s 4,591 to 5.100 3AB to 3FF ov 5Vv 4.591 to 5.100 3AB to 3FF
02 s 4591 to 5.100 3AB to 3FF oV 5V 3.742 to 4.590 2FD to 3AA
0.1 s 4.591 to 5.100 3AB to 3FF ov 5V 2716 to 3.742 228 to 2FC
50 ms | -0.260 to 1.150 000 to EA ov 5V 4591 to 5.100 3AB to 3FF
20 ms 4,591 to 5.100 3AB to 3FF ov 5V 1.108 to 2.715 E2 to 22A

10 ms 4.591 to 5.100 3AB to 3FF oV 5V -0.350 to 1.108 000 to E1
5 ms 1.151 to 2.715 EB 1to 22A oV 5V 4.591 to 5.100 3AB 1o 3FF
2 ms| 3.743 10 4.590 2FE 1o 3AA oV 5V 4.581 to 5.100 3AB 10 3FF
1 ms 2,716 10 3.742 228 10 2FC oV 5V 4.581 to 5.100 3AB to 3FF
05 ms | -0.250 to 1.150 000 10 EA 5V oV 4.591 to 5.100 3AB 10 3FF
0.2 ms 4.591 to 5.100 3AB 1o 3FF 5V ov 1.109 to 2.715 E2 1o 22A

0.1 ms 4.591 to 5.100 3AB to 3FF 5V ov -0.350 to 1.108 000 to Ei
50 ps 1.151 to 2.715 EB to 22A 5V ov 4.501 to 5.100 8AB to 3FF
20 ps 3.743 to 4.590 2FE to 3AA 5V ov 4591 to 5.100 3AB to JFF
10 ps 2716 to 3.742 22B 1o 2FC SV ov 4591 to 5.100 3AB 1o 3FF
5 ps | ~0.250 to 1.150 000 to EA oV oV 4591 to 5100 3AB 1o 3FF
2 ps 4591 0 5.100 3AB fo 3FF ov oV 1.109 to 2.715 E2 to 22A

1 us 4.591 10 5100 3AB to 3FF oV ov -0.350 to 1.108 000 to El
0.5 us 1.1561 to 2.715 EB to 22A oV oV 4591 to 5.100 3AB to 3FF
0.2 us 3.743 to 4590 2FE to 3AA ov oV 4,591 to 5.100 3AB to 3JFF
0.1 us 2.716 to 3.742 22B to 2FC ov ov 4.591 to 5.100 3AB to 3FF
0.05 ps 4.591 to 5.100 3AB to 3FF oV oV 4.591 to 5100 3AB to 3FF
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Table 6-4B
Timing Switch Interface Voltages
B SEC B_RES B_RES B_CAPS B_CAPS
per DIV J6421 pin 5 Voltage Range Hexadecimal Range J6421 pin 4 Hexadecimal Range
from FP 10 Diagnostics from FP 10 Dlagnostics
EXT CLK 2510 to 3.546 201 to 3FE 3.2 0 5.0 288 to 3EC
05 s 2510 to 3.546 201 to 3FE 32 to 5.0 288 1o 3EC
02 s 2.510 to 3.546 201 to 3FE 3.2 to 5.0 288 o 3EC
0.1 s 2.510 to 3.546 201 to 3FE 3.2 to 5.0 288 to 3EC
50 ms 2.510 to 3.546 201 to 3FE 3.2 1o 5.0 288 to 3EC
20 ms 1.548 to 2.509 130 to 200 3.2 10 5.0 288 10 3EC
10 ms -0.200 to 0.612 000 to 7C 3.2 t0 5.0 288 10 3EC
5 ms 0.613 to 1.547 70 to 13B 3.2 10 5.0 288 t0 3EC
2 ms 4.227 to 4.752 360 to 3CB 32 t050 288 to 3EC
1 ms 3.547 to 4.226 2D5 to 359 321050 288 to 3EC
0.5 ms 2510 to 3.546 201 to 3FE 1.3 10 3.2 107 to 288
0.2 ms 1.548 to 2.509 13C to 200 1.3 to 3.2 107 to 288
0.1 ms -0.200 to 0.612 Q00 to 7C 1.3 to 3.2 107 to 288
50 us 0.613 to 1.547 7D to 13B 13 to 3.2 107 to 288
20 ps 4.227 t0 4.752 360 to 3CB 1.3 to 3.2 107 to 288
10 us 3.547 to 4.226 2D5 to 359 1.3 to 3.2 107 to 288
5 pus 2.510 to 3.546 201 to 3FE -1.0 to 1.3 000 to 107
2 us 1.548 to 2.509 13C to 200 -10 to 1.3 000 to 107
1 ps -0.200 to 0.612 000 to 7C -1.0 to 1.3 000 10 107
0.5 us 0.613 to 1.547 7D to 13B -1.0 to 1.3 000 to 107
0.2 us 4.227 to 4.752 360 to 3CB -1.0 to 1.3 000 to 107
0.1 us 3.547 to 5226 205 to 359 ~1.0 to 1.3 000 to 107
0.05 ps 4.753 to 5.100 3CC to 3FF -1.0 to 1.3 000 to 107

TROUBLESHOOTING EQUIPMENT

The equipment listed in Table 4-1 of this manual, or
equivalent equipment, may be useful when trouble-
shooting this instrument.

TROUBLESHOOTING TECHNIQUES

The following procedure is amranged in an order that
enables checking simple trouble possibilities before
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requiring more extensive troubleshooting. The first two
steps use diagnostic aids inherent in the instrument's
operating firmware and will locate many circuit faults,
The next four steps ensure proper control settings, con-
nections, operation, and adjustment, If the trouble is not
located by these checks, the remaining steps will aid in
locating the defective component. When the defective
component Is located, replace it using the appropriate
replacement procedure given under Corrective Main-
tenance in this section.



Vertical VOLTS/DIV Switch interface Voltages

Table 6~5
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SWITCH CH1_ATN and CH1_ATN and Before using any test equipment to make
SETTING CH2_ATN (J&111 CH2_ATN measurements on static-sensitive, current-
pin 2 and J6112 | Hexadecimal Range sensitive, or voltage-sensitive components or
pin 2) from FP 10 assemblies, ensure that any voltage or current
Diagnasties supplied by the test equipment does not exceed
5 mV 2104 to 2.340 1AE 1o 1DE the limits of the component to be tested.
per division
5 mv 4167 to 4.712 354 to 3C4 1. Power-up Tests
per division
10 mv 3.199 t0 4.440 28E t0 2BF The instrument performs automatic verification of the
per division instrument’s Microprocessor, ROM, and RAM (the
20 mv 2502 to 2.702 1FF 10 228 operating kernel) when power is first applied. If all Kemel
per division ' tests pass, a second level of diagnostic tests are per-
formed. The Diagnostic tests, when passed, give the
ggr rgx'ision O:t0 2908 0 1 AR user a high degree of assurance that the instrument's
ircuitry i ioni operly.
01V 2038 10 3199 550 1o 28E starage circuitry is functioning properly.
perivision If a diagnostic testfails, the faulty circuitry |s identified by
02 \é isi 2,340 t0 2.502 1DE to 1FF amessage on the crt (if the instrument is able to produce
per division a display), and, for Kemel tests, by an LED display. If a
05V 471210 5000 | 3C4 to 3FF failure occurs, refer to the Diagnostics discussion later in
per division this section for definitions of error messages.
1V 3.731 to 4.167 2FB to 354
per division 2, Diagnostic Test Routines
% 3.440 to 3.731 2BF to 2FB
per division Many of the diagnostic routines may be selected from
5 V 2,702 to 2.938 228 to 259 the front panel to further clarify the nalure of a suspected
per division failure. The desired test is selected using the MENU. The
Diagnostics are explained in the Diagnostics discussion
later in this section.
Table 6-6
AC GND DC Switch Interface Voltages
Varlable SWITCH CH1_STAT and CH1_STAT and
VOLTS/DIV POSITION CH2_STAT CH2_STAT
(J6111 pin 3 and Hexadecimal Range from
J6112 pin 3 FP 10 Dlagnostics
— e —
OUT OF DETENT AC 0 to 2.423 000 to 1EE
GND 2,696 to 0.070 227 to 273
DC 3.623 to 4.457 2E4 to 391
IN DETENT AC 2.423 to 2.696 1EE to 227
GND 3.070 to 3.623 273 to 2E4
DC 4,457 to 5.000+ 391 to 3FF
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Table 6-7
Probe Coding
Probe Probe Hexadecimal
Attenuation Range from FP 10
Dlagnostics
1X 3Ff to 370
10X 221 to 20D
100X 198 to 18F
1000X B2 to A1
IDENTIFY 89 to 7C

3. Check Control Settings

Incorrect control settings can give a false indication of
instrument malfunction. If there is any question aboutihe
correct function or operation of any control, refer to either
the Operating Information in Section 2 of this manual or
to the Operators Manual.

4, Check Assoclated Equipment

Before proceeding, ensure that any equipment used with
the instrument is operating correctly. Verify that input
signals are properly connected and that the inter-
connecting cables are not defective. Check that the
ac-power-source voltage to all equipment is comrect.

5. Visual Check

To avold efectrical shock, disconnect the instru-
ment from the ac power source before making a
visual Inspection of the internal clrcuitry.

Perform a visual Inspection. This check may reveal
broken connections or wires, damaged components,
semiconductors not firmly mounted, damaged circuit
boards, or other clues to the cause of an instrument
malfunction.

6. Check Instrument Performance and Adjustment
Check the performance of either those circuits where

trouble appears to exist or the entire instrument. The
apparent trouble may be the result of misadjustment.
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Complete performance check and adjustment instruc-
tions are given in Sections 4 and 5 of this manual.

7. Isolate Trouble to a Circult

To isolate problems to a particular area, use any
symptoms noticed to help locate the frouble. Refertothe
Diagnostics discussion in this section as an ald inlocat-
ing a faulty circuit.

8. Check Power Supplies

For safety reasons, an isolation transformer
must be connected whenever troubleshooting
is done In the Preregulator and Inverter Power
Supply sections of the instrument,

When trouble symptoms appear in more than one circuit,
first check the power supplies; then check the affected
circuits by taking voltage and waveform readings.
Check first for the comrect output voltage of each indl-
vidual supply. These voltages are measured between
the power supply test points and ground (see the
associated circuit board Rlustration and Table 6-8).

Voltage levels may be measured either with a DMM or
with an oscilloscope. Voltage ripple amplitudes must be
measured using an oscilloscope. Before checking
power-supply circuitry, setthe INTENSITY control to nor-
mal brightness, the A AND B SEC/DIV switch to 0.1 ms,
the HORIZONTAL MODE to B, the ON/OFF READOUT
toggle to display the readout, the A TRIGGER Mode to
P-P AUTO, and setthe VERTICAL MODE switchto CH 1.

When measuring ripple (see Table 6-8), use a 1X probe
with the ground lead connected to the chassis. To mini-
mize stray pickup, keep the ground lead as short as pos-
sible. The ripple values listed are based on a system
limited In bandwidth to 30 kHz. Using a system with
wider bandwidth will result in higher readings.

If the power-supply voltages and ripple are within the
ranges listed in Table 6-8, the supply canbe assumedto
be working correctly. If they are outside the range, the
supply may be either misadjusted or operating
incorrectly. Use the Power Supply and CRT Display
subsection in the Adjustment procedure to adjust the
-8.6 V supply.

A defective component elsewhere in the instrument can
create the appearance of a power-supply problem and
may also affect the operation of other clrcuits.



9. Check Circult Board Interconnections

After the trouble has been isolated to a parnticular
circuit, again check for loose or broken connections,
improperly seated semiconductors, and heat-damaged
components.

10. Check Voltages and Waveforms

Often the defective component can be located by check-
ing circuit voltages or waveforms. Typical voltages are
listed on the schematic diagrams, Waveforms indicated
on the schematic diagrams by hexagonal-outlined
numbers are shown adjacent to the diagrams. Waveform
test points are shown on the circuit board illustrations.

NOTE

Voltages and waveforms indicated on the sche-
matic diagrams are not absolute and may vary
slightly between instruments. To establish
operating conditions similar to those used to
obtain these readings, see the Voltage and
Waveform Setup Conditions preceding the
waveform illustrations in the Diagrams section,

Table 6-8
Power Supply Voltage and Ripple Limits
Power Test Reading P-P
Supply Polnt (Volts) Ripple
(mV)
-86V | W61 -8.56 to -8.64 <1.5
50V Wa020 -475 1o -5.25 <20
+5.0V | w8068 | +5.75 to +525 <20
+86V | W60 +8.43 to +8.77 <8
+30 V | WO56 +291 to +309 <30
+100 vV | w954 +97.0 to +103.0 | <100

Note the recommended test equipment, front-panel
control settings, voltage and waveform conditions, and
cable-connection instructions. Any special control
setlings required to obtain a given waveform are noted
under the waveform lllustration. Changes to the conirol
settings from the Initial setup, other than those noted, are
not required.
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11. Check Individual Components

To avoid electric shock, always disconnect the
instrument from the ac power source before
removing or replacing components.

The following procedures describe methods of checking
individual components. Two-iead components that are
soldered in place are most accurately checked by first
disconnecting one end from the circuit board. This
isolates the measurement from the effects of the
surrounding circuitry. See Figure 9-1 for component
value identification and Figure 9-2 for semiconductor
lead configurations.

When checking semiconductors, observe the
static—sensitivity precautions located at the
beglnning of this section.

TRANSISTORS. A good check of a transistor is actual
performance under operating conditions. A transistor
can most effectively be checked by substituting a
known-good component. However, be sure that circuit
conditions are not such that a replacement transistor
might also be damaged. If substitute transistors are not
available, use a dynamic-type transistor checker for
testing. Static-type transistor checkers are not recom-
mended, since they do not check operation under
simulated operating conditions.

When troubleshooting transistors inthe circuit with avolt-
meter, measure both the emitler-to=base and emitter-
to-collector voltages to determine whether they are con-
sistent with normal circuit voltages. Vollages across a
transistor may vary with the type of device and its circuit
function.

Some of these voltages are predictable. The emitter-to-
base voltage for a conducting silicon transistor will
nomally range from 0.6 V to 0.8 V. The emitter-to-
collector voltage for a saturated transistor is about 0.2 V.
Because these values are small, the best way to check
them is by connecting a sensitive volimeter across the
junciion rather that comparing two voltages taken with
respect to ground. If the former method is used, both
leads of the voltmeter must be isolated from ground.
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ifvoltage values measured are less thatthose Just given,
elther the device Is shorted or no current is flowing inthe
extemnal clrcuit. If values exceed the emitter-to-base
values given, either the junction is reverse biased or the
device s defective. Voltages exceeding those given for
typical emitter-to~collector values could indicate either
anonsaturated device operating normally or a defective
(open-circuited) transistor. If the device is conducting,
voltage will be developed across the resistors in series
with it; if open, no voltage will be developed across the
resistors unjess current is being supplled by a parallel

path.

When checking emitter-to~base junctions, do
not use an ohmmeter range that has a high
Internal current. High current may damage the
transistor. Reverse biasing the ernitter-to-base
Junction with a high current may degrade the
current-transfer ratio (Beta) of the transistor.

A transistor emitter-to-base junction also can be
checked for an open or shorted condition by measuring
the resistance between terminals with an ohmmeter set
10 a range having a low intemal source current, such as
the R X 1 k() range. The junction resistance should be
very high in one direction and much lower when the
meter leads are reversed.

When troubleshooting a field-effect transistor (FET), the
voltage across its elements can be checked in the same
manner as previously described for other transistors.
However, remember that in the normal depletion mode of
operation, the gate-to-source junction is reverse
biased; in the enhanced mode, the Junction is forward
biased,

INTEGRATED CIRCUITS. An integrated circuit (IC) can
be checked with a voltmeter, test oscilloscope, or by
direct substitution. A good understanding of circuit
operation is essential when troubleshooting a circuit
having IC components. Use care when checking
voltages and waveforms around the IC so that adjacent
leads are not shorted together. An IC test clip provides a
convenient means of clipping a test probe to an IC.

When checking a diode, do not use an ohm-
meter scale that has a high internal current.
High current may damage a diode. Checks on
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diodes can be performed in much the same
manner as those on transistor emitter-to-base
Junctions. Do not check tunnel diodes or back
diodes with an ohmmeter; use a dynamic tester,
such as the TEKTRONIX 576 Curve Tracer.

DIODES. A diode can be checked for either anopenora
shorted condition by measuring the resistance between
terminals with an ohmmeter set to a range having a low
Internal source current, such as the R X 1 kQ) range. The
diode resistance should be very high in one direction
and much lower when the meter leads are reversed.

Silicon diodes should have 0.6 V to 0.8 V across their
junctions when conducting; Schottky diodes about 0.2V
to 0.4 V. Higher readings indicate that they are either
reverse blased or defective, depending on polarity.

RESISTORS. Check resistors with an ohmmeter. Refer
to the Replaceable Electrical Parts list for the tolerances
of resistors used in this instrument. A resistor normally
does notrequire replacement unless its measured value
varies widely from its specified value and tolerance.

INDUCTORS. Check for open Inductors by checking
continuity with an ohmmeter. Shorted or partially shorted
inductors ¢an usually be found by checking the
waveform response when high-frequency signals are
passed through the circuit.

CAPACITORS. A leaky or sharted capacitor can bestbe
detected by checking resistance with an ohmmeter set
to one of the highest ranges. Do not exceed the voltage
rating of the capacitor. The resistance reading should be
high after the capacitor is charged to the output voltage
of the ochmmeter. An open capacitor can be detected
with a capacitance meter or by checking whether the
capacitor passes ac signals.

12. Repalr and Adjust the Clrcuit

if any defective parts are located, follow the replacement
procedures given under Corrective Maintenance in this
section. After any eleclrical component has been
replaced, the performance of that circuit and any other
closely related clrcuit should be checked. Since the
power supplles affect all circuits, performance of the
entire instrument should be checked If work has been
done on the power supplies or if the power transformer
has been replaced. Readjustiment of the affected
circuitry may be necessary. Refer to the Performance
Check and Adjustment Procedure, Sections 4 and 5 of
this manual and to Table 5-1 (Adjustment affected by
repairs).



DIAGNOSTICS

Introduction

A list of the instrument diagnostic tests and messages is
shown in Table 6-9. The diagnostics are run auto-
matically during power-up or manually via the menu.
The location in the menu of each test is shown in Figure
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6-4. Only the digital storage portion of the instrument is
checked. Circuitry checked, and/or used by each test is
shown in Table 6-10, During a normal power-up, only
the first error of each test is displayed. If the instrument
contains the RS-232-C Option, an ASCII version of all
errors found during power-up is sent to the option. in
addition to displaying the errors on the crt, the errors are
also displayed on U9101, a seven~-segment LED lamp
on the Storage circuit board,

Table 6-9
Diagnostic Tests and Messages

Power-up Menu Message
X PU : ROM/RAM: <hex value >
X RomoO : PASSED
Rom0 : <actual_check_sum> < > <expected_check_sum>
Rom1 : PASSED
Rom1 : <actual_check_sum> < > <expected check sum:
X NV SETUP : Using factory default
X SAVE REF : Storage failed: <list>
X CMOS : reformatted

CMOS : recovered

X FP A/D : ILLEGAL VALUE
FP A/D : MISSING FP INTERRUPT
FP A/D : PASSED

X ComRB : b(1)= <value> & rb(0)= <value:

X Com LB: PASSED

Com LB : CAN'T TEST RS8232
Com LB : FGET NOT SET
Com LB : FGET NOT CLEAR

X Ato D <message:
<N> missing codes
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ADVANCED FUNCTIONS

Diag Menu
Tests
Mem
Rom 0
Rom 1
NV Ram
System
Fp A/D
Com RB
ComlLB
Acq
ACQIC
AToD
CH1
CH2
Cal
Box
Vert
Exer
Config
10
FP IO
iports
Oports

708743

Flgure 6-4, Diagnostic Menu Map.

The following sequence of events occurs during power—
up:

Set up temporary interrupt vectors (single task).

Do the power-up (PU) Kemel tests (each sets a bitin
a buffer).

ROM tests (Send emor codes to U9101 LED
lamp on the Storage board once for each
detected error).

RAM tests (Send error codes to U9101 once for
each detected error).

Initialize systemn.

If a SETUP button is pressed:

Enable RS~-232-C error reporting.
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Do power-up calibration/diagnostic routines:
Rotate ones in control ports (Oports).

Display the Box without maskable interrupt
support (Box).

Run Vert (Acquisition Position Offset adjust-
ment aid).

Start building the power-up fault display.

Generate text about PU test results found in PU
buffer.

Do System Diagnostic tests:

(when a failure is found, one [ine of text is gener-
ated for later display).

If there were power-up faults:

Display the power-up faults on the crt without
maskable interrupt support,

Until a SETUP button Is pressed.

Start normal instrument operation.

Tests

PU TEST. At power-up, this kermel test does a quick
check of the instument's RAM (random access
memory) and ROM (read only memory). if no efrors are
found, additional diagnostic tests are run.

When an error is detected during the PU test, diagnostics
information is displayed (at power-up before NMI or Mi
go HI and before other tests are run) by two methods. If
possible, a message “PU.ROM/RAM/NMI: <hexa-
decimal value > " is displayed by the crtreadout. Incase
the cri display is disabled by the fallure, an error code (or
sequence of error codes) is also displayed by an LED
lamp (U9101) mounted on the Storage circuit board.

The number displayed onthe LED can be directly related
to a component using Table 6-10. The hexadecimal
number displayed by the crt readout must be converted
to a binary number 10 determine which bits are high,
These may then be directiy related to components using
Table 6-10. The same information is provided by either
display method.

For example:
LED Readout Display (US101):

On power-up the LED readout on the Storage board
displays this sequence of numbers: 1, 3, 5.



Referring to Table 6-10, it is noted that these num-
bers relate to Ug9121, U9231, and U9131. These
components and their circuitry should be checked
for problems.

CRT Readout Display:

The crt readout displays the message “PU:ROM/RAM/
NMI: 18", Converting this hexadecimal number to binary
results in the following:

00010101

Bits 0, 2, and 4 are high. Consulting the Comresponding
Binary Bit column in Table 6-10, it is noted that U8121,
U9231, and U9131 failed the test, These components
and their circuitry should be checked for problems.

NOTE

More than one bad RAM usually means that
something else Is causing the problem,

The following three tests are executed at power-up after
the PU test.

NV SETUP. This tesl checks the data in the stored front
panel settings. A message “Using factory default”
indicates that the data in the front panel settings was
corrupted and the faclory default settings are being
used. The most likely cause for this fallure is a bad
battery (BT1101) or a loss of power to the non-volatile
RAM since the last use of the Instrument.

SAVE REF, The SAVE REF memories (1, 2, 3, and 4K) are
checked. Failled memories are listed on the screen
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(1/4K, 2, 3). Failure causes are the same as for NV
SETUR

CMOS. This test checks the 26K of non-volatile
memory. Iif an error is found, one of two messages is dis-
played: “recovered” indicates that errors were found but
were few and not drastic; “reformatted” Indicates that a
drastic error was found — all non-volatile waveform data
was lost.

ROM 0 and ROM 1. The ROM test checks each ROM by
calculating and then comparing its checksum to what is
stored in the ROM.

it an error is found, the calculated value and the value
expected are displayed on the crt:

Rom0: actual_check_sum < > expected check_sum
Rom1: actual_check sum < > expected_check_sum

For example, if the calculated value is A4D2 and the
value stored in the ROM is 23DA the following error
message is displayed on the crt:

Rom1: A4D2 < > 23DA
NV Ram. The non-volatile RAM test is not implemented.

Com RB. Bit paths within the communications optionare
checked. GPIB circuitry checked includes U1335B and
U1323. RS-232-C circuitry checked includes U1236 and
U1223. Refer to OPTION MAINTENANCE INFOR-
MATION in the OPTIONS section for further information.

Table 6-10
Error Codes for PU Test
ug109 (LED Lamp Corresponding RAM Address Component
Readout) Binary Bit
1 0 Rom 0 — ugi21
2 1 Rom 1 - ug120
3 2 0-7FFF U9231
4 3 8000-FFFF U9232
5 4 67800-67FFF Ug131
6 5 68000-697FF U9130
7 6 60000-6FFFF U9130
8 7 Not Used ———— ————
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Com LB. This test checks the GPIB controlier U1321 and
associated circuitry by commanding the controller to
change its TR output and then checking the TR output for
this change. If an error is found, it is displayed on the crt.
Refer to OPTION MAINTENANCE INFORMATION in the
OPTIONS section for further information.

FP A/D. This test checks the front panel A/D converter
circuitry. A conversion 1s done on tiwvee of the analog
inputs (A CURS, U6106 pin 12, B CURS, UB106 pin 13,
and ground, UB108 pin 5). The algebraic sum of ACURS
and B CURS are checked. Their sum should be between
0x100 and 0x700. Ground is also checked. It should be
between 0 and 5 front panel A/D converter counts (51024
of VREF).

During power-up this test defines a varlable (FP
POLLED) that controls how the microprocessor works

with the front panel. If during testing a Ml is not gen- .

erated, It is assumed that the front panel will never
generate a Ml and the microprocessor must poll the front
panel to see when to transfer front-panel data.

If an error Is found one of the following messages is dis-
played on the crt:

FP A/D : cursor ;a= <actual> & b= <actual>
FPA/D; gnd = <actual> <> 5
FP A/D : TIME-QUT

Where:

Actual Is a 3-digit hexadecimal number representing the
result of a front-panet digitization,

TIME-OUT indicates A/D INT FLAG (U6101D pin 13) did
not occur within 0x800 polls by the micro processor.

CAL. The instrument calibration aids are used to help
calibrate the instrument.

Box. This calibration aid displays a box (rectangle) on
the crt, Gains and offsets of the storage display system
integrators are set using the Box display (see the Adjust-
ment Procedure). The Display Controller (US208) is
synchronously stimulated (at a multiple of NMI) to dis-
play the box not using Mis.

Vert. This calibration aid is used to calibrate the Acqui-
sition Poslition Offset adjustments (see the VERTICAL
Adjustment Procedure).

CAL PU. Pressing one of the SETUP buttons during
power-up runs three calibration routines: Box, Oports,
and Vert, Each routine is run until one of the menu buttons
is pushed again. The Box and Oports routines are run at
the same time. Oports is used to check instrument
circuitry (see Oports).

Exercisers. Instrument exercisers are used to ald in the
repair of the Instrument.

Conflg. This exerciser lists the ROM circuit numbers and
part numbers used in the instrument. It also lists any
comnmunications option installed in the instrument.

FP 10. Raw intemal front-panel data is displayed on the
crt by this exerciser. Table 6-11 shows which data is dis-
played in the different positions (display format) and the
controls that affect the data. )

Table 6-11
Display Format for Front Panel 1O Exerciser

Data Signal Names (Controls)
Curs= CURT CUR2 B_DELAY (B DELAY
{CURSORS) (CURSORS) TIME POSITION)
Ch1= E114, E115 CH1_ATN CH1_STAT CH1_PRB
(POSITION) (VOLTS/DIV) (CAL, Input Coupling) (Probe Coding)
= E164, E165 CH2_ATN CH2_STAT CH2_PRB
(POSITION) (VOLTS/DIV) (CAL, Input Coupling) {Probe Coding)
Asw = ARES1 ARES2
(A SEC/DIV) (A SEC/DIV)
= B_RES B_CAPS
(8 SEC/DIV) (B SEC/DIV)
Trig= ATR_LVL
(A TRIGGER LEVEL)
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NOTE Table 6-12
. Output Ports Exerclser
Digital data Is Intensified when a control is
changed. All other data is intensified if the data U4119 Pins
has changed more than 5 counts since the last 19 | 18 | 17 | 16 [ 15 [ 14 | 13 | 12
display update.
i h 1 0 0 0 0 0 0 1
Front Panel hexadecimal information displayed by the 0 1 o {0 | 0| O 1 0
exerciser should be used as an aid in detecting fromt 0 0 1 0 0 1 0 0
panel problems. If a hexadecimal number is outside the 0 0 0 1 1 0 0 0
range listed, the associated voltage level should be
checked to determine if a problem exists. cjojoj1 | 1j]0410]09
0 0 1 0 0 1 0 0
Front Panel diagnostic hexadecimal ranges and 0 1 0 0 0 0 1 0
associated actual voltage ranges are found in the fol- 0 1
iowing tables: 1 0 0 0 0 0
Table 6-4A ARES1, ARES2 U4120 Pins
Table 6-4B B_RES, B_CAPS 19 [ 18 [ 17 | 186 15 14 | 13 | 12
Table 6-5  CH1_ATN, CH2 ATN
Table 6-6  CH1_STAT, CH2 STAT 1|]o0jo0ojojojoj o]0
0 1 0 0 0 0 0 0
E115), CH 2 POSITION (E164, E165), and A TRIGGER 5 . 0 0 0 0
LEVEL (ATR_LVL) contrals should vary as the controls 0 0
are rotated. If no change is noted, then there is a problem 0 0 0 0 1 0 0 0
in the front panel clrcuitry. 0 0 0 0 0 1 0 0
Hexadecimal ranges for probe coding (CH1_PRB, 6 to0j0j0jo0 010
CH2_PRB) are listed in Table 6-7. 0 0 0 0 0 0 0 1
Oports. All microprocessor output ports of the instru- U6104 Pins
ment are exercised by this exerciser. If entered from
power-up, the exerciser is run with the box display. Test 19 | 18 | 17 | 16 | 15 | 14 | 13 | 12
patterns used in each port are shown in Table 6-12, 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 0
NOTE 1 1 1 1 1 1 0 0
The ones and zeros patterns are observed 1 1 1 1 1 0 0 0
using an LED dip clip on the reglsters. 1 1 1 1 0 0 0 0
1 1 1 0 0 0 0 0
Iports. This exerciser displays the input data for all 1 1 0 0 0 0 0 )
microprocessor input ports.
2 PP i 0|0 |0 ]o0]0 0o

A to D. This exerciser tests the acquisition A/D con-

verters for mlssing bits. This test rEQUireS a function gen- 3. SetFunction Generator controls to prdUCE a25KHz
erator with at least 99% triangle wave linearity (Tektronix triangle wave.
FG503 or equivalent). Use the following procedure to
test the A/D converters with the exerciser: 4. Set the 2232 controls as follows:
1. Exit all Menus, STORE/NON-STORE STORE (pbutton In)
VERTICAL MODE CH1
2. Connect the output of the Function Generator to the CH 1 VOLTS/DIV 20 mvV
CH 1 OR X input connector via a 50-0) cable, 10X CH t COUPLING DC
attenuator, and 50-) terminator. A AND B SEC/DIV 10 us
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Adjust the Function Generator VAR ATTENUATOR to
display a 6-division peak-to—peak signal. Adjust
CH 1 VERTICAL POSITION to center the waveform.

Change the CH 1 VOLTS/DIV setting to 10 m\.

Press the ADV FUNCT SETUP button. Selact Diag
Menu,

inthe DIAGNOSTICS Menu, use the bezel buttons to
select in the following order: Tests, Acq, Ato D, and
GH1.
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10.

11.

Select RUN. The readout indicates the number of
missing codes. If the number is greater than 0, there
is a fault in the CH 1 digitizer module.

Repeat steps 2 through 9 for Channel 2.

To rerun test, select Reset. To return to normal
operation, select EXIT, then press the ADV FUNCT
SETUP bution.
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CORRECTIVE MAINTENANCE

INTRODUCTION

Corrective maintenance consists of componentreplace-
ment and instrument repair. This part of the manual
describes special techniques and procedures required
to replace components in this instrument. If it is
necessary to ship your instrument to a Tekironix Service
Center for repair or sewvice, refer to the Repackaging
information in Section 2 of this manual.

MAINTENANCE PRECAUTIONS

To reduce the possibility of personal injury or instrument
damage, observe the following precautions.

1. Disconnect the instument from the ac-power
source before remaving or installing components,

2. Verify that the line-rectifier filter capacitors are dis-
charged prior to performing any servicing.

3. Use care not 1o interconpnect instrument grounds
which may be at different polentials (cross
grounding).

4. When soldering on circuilt boards or small insulated
wires, use only a 15-watt, pencil-type soldering
iron.

OBTAINING REPLACEMENT PARTS

Most electrical and mechanical parts can be obtained
through your local Tektronix Field Office or representa-
tive. However, many of the standard -electronic
components can usually be obtained from a local com-
mercial source. Before purchasing or ordering a part
from & source other than Tektronix, Inc,, please check the
Replaceable Electrical Parts list for the proper value,
rating, tolerance, and description.

NOTE

Physical size and shape of a component may
affect Instrument performance, particularly at

high frequencies. Always use direct-
replacement components uniess It Is known
that a substitute will not degrade instrument
performance.

Special Parts

In addition to the standard electronic components, some
special parts are used in the instrument. These com-
ponents are manufactured or selected by Tektronix, Inc.
to meet specific performance requirements or are manu-
factured for Tektronix, inc. in accordance with our specifi-
cations. The various manufactwers can be identified by
refering to the Cross Index-Manufacturer's Code
number to Manufacturer at the beginning of the Replace-
able Electrical Parte list. Most of the mechanical paris
used in this instrument were manufactured by Tektronix,
Inc. Order all special parts directly from your local
Tektronix Field Office or representative.

Ordering Parts

When ordering replacement parts from Tektronix, Inc., be
sure to inciude all of the following information:

1. Instrument type (Include all modification and option
numbers).

2. Instrument serial number.

3. A description of the pan (If electrical, include its full
circuit component number).

4. Tektronix part number.

MAINTENANCE AIDS

The raintenance aids listed in Table 6-13 include items
required for performing most of the maintenance pro-
cedures in this instrument. Equivalent products may be
substituted for those given, provided their character-
istics are similar.
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Table 6-13

Maintenance Alds

Description Specification Usage Example
1. Soldering Iron 151025 W, General Soldering and unsoldering. | Antex Precision
Model C.
2. Torx Screwdriver | Torx tips: #T7, #T9, Assembly and disassembly. Tektronix Part Numbers:
Tips and Handle | #T10, #T15, and #T20. Torx Tips

Handle: 1/4 Inch hex
drive.

#T7 003-1293-00
#T9  003-0965-00
#7110 003-0814-00
#7115 003-0966-00
#T20 003-0866-00

Handles:

81/2in. 003-0293-00
31/2in. 003-0445-00.

3. Nutdrivers 1/4 inch, 5/16 inch, 1/2 | Assernbly and disassembly. Xcelite #8, #10, #16,
Inch, and 9/16 inch. and #18,
4. Qpen-end 9/16 inch and 1/2Inch. | Channel Input and Ext Trig BNC Tektronix Part Numbers:
Wrench Connectors. 9/16 003-0502-00
' 1/2  003-0882-00.
5. HexWrenches 0.050 inch, 1/16 inch, Assembly and disassembly. Allen Wrenches.
6. Long-nose Pllers Component removal and Diamalloy Model
replacement. LN55-3.
7. Diagonal Cutters Component removal and Diamalloy Model
replacement, MS554-3.
8. Vacuum Solder No static charge Unsocldering static sensitive Pace Model PC~10,
Extractor retention. devices and components on
multilayer boards.
9. Contact Cleaner | No-Noise R. Switch and pot cieaning. Tektronix Part Number
006-0442-02.
10. Pin-Replacement Replace circuit board connector Tektronix Part Number
Kit pins. 040-0542-01.
11, IC-Removal Tool Remaving DIP IC packages. Augat T114~1,
12. Isopropyl Alcohol | Reagent grade. Cleaning attenuator and front panel | 2-Isopropanol.

assemblies.

13. lsolation Isolate the instrument from the ac Tektronix Part Number
Transformer power source for safety. 006-5953-00.

14. 1X Prabe Power supply ripple check. TEKTRONIX P6101A.

15. Bayonet Ground Signal interconnect for power sup- | Tektronix Part Number
Assembly ply ripple checks. 013-0085-00.

16. LED Dip Clip Troubleshooting. HP 548A.
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INTERCONNECTIONS

Interconnections in this Instrument are made with pins
soldered omto the circuit boards. Several types of mating
conneclors are used for the interconnecting pins. The
following information provides the replacement pro-
cedures for the various types of connectors.

End-Lead Pin Connectors

Pin connectors used to connect the wires to the Inter-
connect pins are factory assembled. They consist of
machine~inserted pin connectors mounted in plastic
holders, If the connectors are faulty, the entire wire
assermnbly should be replaced,

Multipin Connectors

When pin connectors are grouped together and mounted
in a plastic holder, they are removed, reinstalled, or
replaced as a unit, If any individual wire or connector in
the assembly is faulty, the entire cable assembly should
be replaced. To provide correct orientation of a multipin
connector, an index arrow is stamped on the circuit
board, and either a matching arrow is moided into or the
numeral 1 is marked an the plastic housing as a match-
ing index. Be sure these Index marks are aligned with
each other when the multipin connector Is reinstalled
(see Figure 6-1).

LITHIUM BATTERY (BT1101)

The lithium battery that supplies backup power to the
non-volatile memory should last for three years or more.
When the battery must be replaced, observe the fol-

lowing waming.

To avoid personal Injury, follow proper pro-
cedures for handling and disposal of lithium
batteries. improper handling may cause fire,
explosion, or severe burns. Do not recharge,
crush, disassemble, heat the battery above
212°F (100°C), incinerats, or expose contents
of the battery to water. Dispose of the battery in
compliance with local, state, and national
regulations.

Typically, small quantities (less than 20) can be
safely discarded with ordinary garbage In a
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landfill. Send larger quantities by surface trans-
port to a hazardous waste disposal facility. indi-
vidually package batterles in a sturdy container
that is clearly labeled “Lithlum Batteries —DO
NQOT OPEN.”

TRANSISTORS AND INTEGRATED
CIRCUITS

Transistors and integrated circuits should not be
replaced unless they are actually defective. if removed
from their sockets or unsoldered from the circuit board
during routine maintenance, return them to their original
board locations. Unnecessary replacement or trans-
posing of semiconductor devices may affect the adjust-
ment of the instrument. When a semiconductor is
replaced, check the performance of any circuit that may
be affected.

Any replacement component should be of the otiginal
type or a direct replacement, Bend transistor leads to fit
their circuit board holes, and cut the leads to the same
length as the orlginal component, See Figure 9-2 in the
Diagrams section for lead-conflguration illustrations.

The chassis-mounted power supply ftransistor is
insulated from the chassis by a heat-transferring
mounting block. Reinstall the mounting block and
bushings when replacing these transistors. Use a thin
layer of heat-transferring compound between the insu-
lating block and chassis when reinstalling the block,

NOTE

After replacing a power transistor, check that
the collector Is not shorted 1o the chassls before
applying power to the instrument,

To remove a socketed dual-in-line packaged (DIP) Inte-
grated circuit (IC), pull slowly and evenly on both ends of
the device. Avoid disengaging one end of the integrated
circuit from the socket before the other, since this may
damage the pins.

SOLDERING TECHNIQUES

The reliability and accuracy of this instrument can be
maintained only if proper soldering techniques are used
to remove or replace parts. General soldering tech-
niques, which apply to maintenance of any precision
electronic equipment, should be used when working on
this instrument.
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To avoid an electric-shock hazard, observe the
following precautions before attempting any
soldering: turn the instrument off, disconnect it
from the ac power source, and wait at Jeast
three minutes for the line—rectifier filter capaci-
tors to discharge.

Use rosin-core wire solder containing 63% tin and 37%
lead. Contact your local Tekironix Field Office or repre-
sentative to obtain the names of approved solder types.

When soldering on circuit boards or small insulated
wires, use only a 15-watt, pencil-type soldering iron. A
higher wattage soldering iron may cause etched circuit
conductors to separate from the board base material
and meit the insulation on small wires. Always keep the
soldering-iron tip properly tinned to ensure best heat
transfer from the iron tip to the solder joint. Apply only
enough solder to make afirm joint. Afler soldering, clean
the area around the solder connection with an approved
flux-removing solvent (such as isopropyl alcohol) and
allow it to air dry,

Circuit boards in this instrument may have many conduc-
tive layers. Conductive paths between the top and
bottom board layers may connect to one or more inner
layers. If any inner-iayer conductive path becomes
broken due to poor soldering practices, the board
becomes unusable and must be replaced, Damage of
this nature can void the instrument warranty.

Only an experienced maintenance person, pro-
ficient in the use of vacuum-~type desoldering
equipment should attempt repair of any circuit
board in this Instrument.

Desoldering parts from multilayer circuit boards Is
especially critical, Many integrated circuits are static
sensitive and may be damaged by solder extractors that
generate static charges. Perform work Involving static-
sensitive devices only at a static-free work station while
wearing a grounded, antistatic wrist sirap. Use only an
antistatic vacuum-type saolder exiractor approved by a
Tektronix Service Center.

6-24

Attempts to unsolder, removs, and resolder
leads from the component side of a circuit
board may cause damage to the reverse side of
the circuit board. The following techniques
should be used to replace a component on a
circuit board:

Touch the vacuum desoldering tool to the lead atthe
solder connection. Never place the iron directly on
the board; doing so may damage the board.

NOTE

Some components are difficult to remove from
the circuit board due to a bend placed in the
component leads during machine Insertion. To
make removal of machine-inserted com-
ponents easier, straighten the component leads
on the reverse side of the circuit board.

When removing a multipin component, especially
an IC, do not heat adjacent pins consecutively.
Apply heat to the pins at altemate sides and ends of
the IC as solder is removed. Allow a moment for the
circult board to cool before proceeding to the next

pin.

Excessive heat can cause the etched circult
conductors to separate from the circuit board.
Never allow the solder extractor tip to remain at
one place on the board for more than three
seconds. Solder wick, spring-actuated or
squeeze-bulb solder suckers, and heat blocks
(for desoldering multipin components) mustnot
be used, Damage caused by poor soldering
techniques can void the instrument warranty.

Bend the leads of the replacement component to fit
the holes in the circuit board. If the component is
repiaced while the board is installed in the instru-
ment, cut the leads so they protrude only a small
amount through the reverse side of the circuit board.
Excess lead length may cause shorling to other
conductive parts,

Insert the leads Into the holes of the board so thatthe
replacement component is positioned the same as
the original component. Most components should
be firmly seated against the circuit board.



5. Touch the soldering iron to the connection and apply
enough solder to make a firm solder joint, Do not
move the component while the solder hardens.

6. Cutoff any excess lead protruding through the circuit
board (if not clipped to the correct length in step 3).

7. Clean the area around the solder connection with an
approved flux-remaving solvent. Be careful not 1o
remove any of the printed inforrnation from the circuit
board.

REMOVAL AND REPLACEMENT
INSTRUCTIONS

The exploded view drawings in the Replacsable
Mechanical Parts list (Section 9) may be helpful during
the removal and reinstallation of individual sub-
assemblies or components. Circuil board and com-
ponent locations are shown in the Diagrams section,

Cabinet

To avoid electric shock, discannect the instru-
ment from the ac-power-input source before
removing or replacing any componemt or
assembly.

To remove the instrumenit cabinet, perform the following
steps:

NOTE

For Instruments with a power-cord securing
clamp, remove the Phillips-head screw holding
the power-cord securing clamp before discon-
necting the power cord.

1. Disconnect the power cord from the instrument.

2. Remove two screws, one each from the right-rear
side and bottom front of the cabinet,

3. Remove two screws frorn each side of the rear pansl
and remove the panel from the instrument,

4, Remove four screws from the left rear side of the
cabinet that secure the side panel to the Instrument
side chassis,

5. Rermnove the side pane! from the instrurnent.
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6. Pull the front panel and attached chassis forward
and out of the cabinet,

NOTE

To ensure that the cabinet is properly grounded
to the instrument chassls, the screws at the
right-rear side and the bottom front of the cabi-
net must be tightly secured.

To reinstall the cabinet, perform the reverse of the pre-
ceding steps. Ensure that the cabinet is flush with the
rear of the chassis and that the cabinet and rear-panel
holes are aligned with the screw holes in the chassis
frame.

Bezel Buttons Flex Circuit

The Bezel Buttons Flex Circuit that connects betweenthe
Front Panel circult board and the bazel buttons can be
removed as follows;

1. Set the instrument on #ts right side. Pull the Bezel
Button Flex Circuit out of J300S on the Front-Fanel
circuit board (JO005 is located directly below the
POWER switch extension shaft).

2. Set the instrument down. Remove the two front-
panel screws that secure the plastic ot bezel frame
and light filter to the front panel.

3. Full the bottom of the crt bezel frame out until it
clears the front panel; remove the frame.

s

Remove the light filter from the crl bezel frame.

5. Set the crt bezel frame face down on a flat work
surface,

6. Insert a small, flat-bladed screwdriver in one of the
slots located on either side of the flex circuit, and
carefully twist the screwdriver blade until the end of
the button spacer unsnaps. Repeat the procedure,
using the other slot, to free the button spacer from
the crt bezel frame.

7. Remave the button spacer from the ort bezel frame.

8. Use a small, flat-bladed screwdriver to carefully lift
the Bezel Buttons Flex Circult from the two plastic
studs, and remove it from the crt bezel frame.

9. If desired, the bezel button assembly may now be
separated from the crt bezel frame,

To reinstall the Bezel Button Flex Circuit, perform the
reverse of the preceding steps.
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Scale lllumination Circuit Board

The Scale lllumination circuit board can be removed and
reinstalled as follows:

1. Perform steps 1 through 3 of the Bezel Button Flex
Circuit removal procedure,

2. Remove the screw and shouldered washer from the
center of the plastic graticule light reflector; remove
the light refiector.

3. Set the Instrument on its right side. Disconnect the
Scale lllumination connector from J9882 on the Main
circuit board, (J9882 is located at the front edge of
the Main circuit board, directly below the crt.)

4. Remove the Scale lilumination circuit board fromthe
front subpanel.

To reinstall the Scale lllumination circuit board, perform
the reverse of the preceding steps.

Storage Circuit Board in Servicing Position

The following procedure describes how t0 secure the
Storage circuit board into the servicing position to faclli-
tate instrument disassembly and reinstallation for indi-
vidual components or subassemblies.

1. Disconnect the following connectors from the
Storage circuit board.

a. P2111, a four-wire connector located near the
middle left edge of the circuit board.

b, P2112, a four-wire connector located near the
middle left edge of the circuit board.

2, Remove four Storage circuit board screws that
secure the circuit board to the chassis. (see Figure
6-5 for the location of the screws).

3. Remove the screw near the middle |eft edge of the
circuit board that secures the metal Storage circuit
board shield to the chassis.

4, Remove the screw near the front left edge of the cir-
cuit board that secures the metal Storage circuit
board shield to the chassis.
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5. Use one hand to lift the end of the black board latch
on the Storage circuit board above the chassis while
liting the left edge of the Storage circuit board
upwards with the other hand. Place the board latch
tab in the chassis slot to hold the Storage circuit
board in the servicing position,

To lower the Storage circuit board into the instrument and
to reconnect the connectors, perform the reverse of the

preceding steps.

Support Chassis

The support chassis divides the inside of the instrument
into two parts by connecting the center of the rear
chassis and the front chassis together. The support
chassis can be removed and reinstalled as follows:

1. Perform the Storage Circuit Board in Servicing
Position procedure.

2. Remove the crt anode lead and High-Voltage Multi-
plier lead connectors from the anode c¢lip on the
Power-Supply shield.

3. Remove the anode clip from the Power-Supply
shield through the hole in the support chassis. The
clip can be removed by using a small fiat-bladed
screwdriver to pry apart the mounting prongs and the
body of the clip.

4. Remove the two recessed screws from the rear
chassis (located directly above the Z-AXIS con-
nector) securing the support chassis.

5. Remove the three screws securing support chassis
to the top attenuator shield.

6. Remove the screw securing the front of the support
chassis to the aluminum angle bracket attached to
the front chassis.

7. Remove the support chassis from the instrument.

To reinstall the support chassis, perform the reverse of
the preceding steps.
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REMOVE FOUR
STORAGE BOARD

SCREWS

REMOVE FIVE
CIRCUIT BOARD
SHIELD SCREWS

(4BB0-37)7067-44

Figure 6-5. Location of screws and spacers on the Storage clrcuit board.

Side-Chassis Assembly

The Side-Chassis Assembly can be removed and rein-
stalled as follows:

1. Disconnect the following three connectors from the
Side-Chassis Assembly.

a. P4110, atwo-wire connector located at the rear
of the Side~Chassis Assembly.

b. P6423, afour-wire connector located at the rear
of the Side-Chassis Assembly.

c. P9301, a five-wire connector located at the rear
of the Side-Chassis Assembly.

2. Remove the two screws from the top of the side
chassis and the two screws from the bottom of the
side chassis that secwre the Side-Chassis Assem-
bly to the instrument,

3. Remove the Side-Chassis Assembly from the
instrument,

To reinstall the Side-Chassis Assembly, perform the
reverse of the preceding steps.
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Storage Circuit Board and Shield

The Storage circuit board and shield can be removed
and reinstalled as follows:

1. Perform steps 1 through 4 of the Storage Circuit
Board in Servicing Position precedure.

2. Disconnect P9010, an eight-wire connector located
near the right edge of the Main circuit board, in front
of the Power-Supply shield.

3. Disconnect the following from the right side of the
Storage circuit board:

a, P9411, a twenty-four-wire connector.
b. P8100, a sixty-wire connector.

¢. P9211, a ten-wire connector.

d. P4211, a twelve-wire connector.

4. Remove the recessed screw and chassis-mounted
rear hinge nearest to the Board Latch from the instru-
ment (see Figure 6-6 for removal of the chassis
recessed screw and hinge).

5. Inasimilar manner, remove the recessed screw and
chassis-mounted front hinge from the instrument.

6. Lift the Storage circuit board assembly slightly and
slide it back until the middle hinge separates; liftthe
assembly out of the instrument.

REMOQVE RECESSED SCREW
AND REAR HINGE

Figure 6-6. Recessed screw and rear hinge removal.
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To separate the Storage circuit board from the
shield, first disconnect P9111 (pattery power cable).
Then, remove the five screws securing the circuit
board to the shield; lift the Storage circuit board
away from the shield.

To reinstall the Storage circuit board and shield, perform
the reverse of the preceding steps.

Cathode-Ray Tube

Use care when handling a cri. Breakage of the
crt may cause high-velocity scattering of glass
fragments (implosion). Protective clothing and
safety glasses should be worn. Avold striking
the crt on any obfect which may cause it to
crack or implode. When storing a crt, either
place itin a protective carton or set it face down
onasmooth surface in a protected location with
a soft mat under the faceplate.

The c¢rt can be removed and reinstalled as follows:

1.

Perform the Storage Circuit Board in Setvicing
Position procedure.

Perform the Side-Chassis Assembly removal
procedure.

Disconnect the four deflection-plate wires from the
neck pins near the middle of the crt, noting locations
for reassembly reference.

Unplug the Trace Rotation connector (P9006) from
the Front-Panel circuit board (note the location and
orientation for reinstallation reference).

The crt anode lead and the High-Voltage Muiti-
plier output lead retain a high-voltage charge
after the instrument is turned off. To avoid
electrical shock, disconnect the High-Voltage
Multiplier lead from the crt anode lead and
ground both leads to the main instrument
chassls.

Unplug the crt anode lead connector from the High-
Voltage Multiplier lead located between the support
chassis and the crt shield. Discharge both the anode
lead connector and the High-Voltage Multiplier lead
to chassis ground.



Remove two front-panel screws that secure the
plastic ¢t beze! frame and light filter to the front
panel.

Lower the crtbezel frame until the top clears the front
panel. Tip the top of the crt bezel frame out and lay
the frame fiat on the work surface.

Remove the ot socket cap from the rear of the crt
socket. Retain the cap for reinstallation.

With the rear of the instrument facing you, place the
fingers of both hands over the front edge of the front
subpanel. Then, using both thumbs, press forward
gently on the crt funnel near the front of the crt. When
the crtbase pins disengage from the socket, remove
the ert and the crt shield through the instrument front
panel. Place the crt in a safe place until it is
reinstalled., If the plastic, crt comer cushion pads fall
out, save them for reinstallation.

NOTE

When installing the crt Into the instrument,
reinstall any loose plastic crt corner pads that
are out of place. Ensuré all crt pins are straight
and that the Indexing keys on the cnt base,
sacket, and shield are aligned. Ensure that the
ground clip makes contact only with the outside
of the crt shield.

To reinstall the crt, perform the reverse of the preceding
steps.

Power-Supply Shield

The Power-Supply shield can be removed and
reinstalled as follows:

1.

Tumn the Instrument top side down (Maln circuit
board up).

Remove the screw secwring the Power-Supply
shield to the Main circuit board that is located
directly in front of the plastic power supply cover
(near the middle of the side chassis frame).

Remove the screw located near the center of the
board that secures the plastic power-supply cover,
Insert a small pointed tool into the hole in the left-
rear corner of the rear chassis and gently push down
on the power-supply cover tab, Remove the power-

10.
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supply cover by sliding it out from undemeath the
rear and slde chassis.

Set the instrument right side up.

Perform the Storage Circuit Board in Servicing
Position procedure.

Perform the Suppont Chassis removal procedure.

Remove one pan-head and two recessed screws
securing the Power-Supply shield to the rear
chassis frame, See Figure 6-7 for the location of the
three screws on the rear chassis frame.

Remove the screw from the front, upper-right hand
comer of the Power-Supply shield.

Remove the cables from the retaining clips on the
front of the power supply shield.

Remove the Power-Supply shield from the chassis
frame,

NOTE

When reinstalling the Power-Supply shield,
ensure that the shield is placed in the frame
gquides on the rear chassis above the fuse
holder and that the crt socket-wire assembly
and crt anode lead are properly placed In thelr
respective cutouts,

To reinstali the Power-Supply shield, perform the
raverse of the preceding steps.

Line Filter Circuit Board and Cover

To remove the Line Filter circult board and cover, perform
the following steps:

1.

Perform the Storage Circult Board in Servicing
Paosition procedure.

Perform the Power-Supply Shield
procedure,

removal

Remove the two recessed screws that secure the
Line Fliter circuit board to the rear chassis; lift the
Line Filter circuit board out and away from the filter
capacitor.

Unclip the plastic cover frorn the Line Fiiter circuit
board,
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REMQVE ONE PAN-HEAD AND
TWQ RECESSED SCREWS

4999-39

Figure 6-7. Locatlon of screws securing Power Supply shleld and the support bracket to the rear chasgis frame.

5. Unsolder the following:

a. The wire from the line fuse holder that connects
to W5011 on the Line Filter circuit board.

b. Thewirefrom Line Filter FL9001 that connects to
WB8081 on the Line Filter circult board.

c. The wire from W2180 on the Main circuit board
(labeled on circult view side) that connects to
W9191 on the Line Filter circuit board,

d. The wire from W9040 on the Main circuit board
(labeled on circuit view side) that connects to
W8041 on the Line Filter circuit board.

6. Remove the Line Filter circuit board from the
Instrument.

Toreinstall the Line Filter circuit board and cover, perform
the reverse of the preceding steps.

Fan

The fan can be removed and reinstalled as follows:

1. Perform the Storage Circuit Board in Servicing
Position procedure,
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2. Perform the Power-Supply Shield removal

procedure.

Unsolder the two fan driver leads from the Main
circuit board (the solder pads are labeled W8965 R
and B).

Remove two screws securing the fan to the rear
chassis and two recessed screws secuwring the fan
driver to the side chassis. Remove the fan and driver
assembly.

To reinstall the fan, perform the reverse of the preceding
steps.

Thermal Shutdown Circuit Board

1.

Perform the Storage Circuit Board in Servicing Posi-
tion procedure.

Perform the Power-Supply Shield removal
procedure.

Perform the Fan removal procedure.



4. Set the instrurnent on its left side. Use a vacuum-
desoldering tool to unsolder the three Thermal Shut-
down circuit board interconnecting pins from the
Main circuit board. (The pins are labeled W50 on
the circuit view side of the Main circuit board.)

To reinstall the Thermal Shutdown circult board, perform
the reverse of the preceding steps.

Alternate Sweep Circuit Board

The Alternate Sweep circuit board can be removed and
reinstalied as follows:

1. Perform the Storage Circuit Board in Senvicing
Position procedure.

2. Disconnect P4220, a four-wire connector located
on the right side of the Alternate Sweep circuitboard.

3. Set the instrument on its left side.

4. Use a vacuum-deseidering tool to unsclder the 27
Alternate Sweep circuit board pins from the Main
circuit board. {The pins are labaled W3400 on the cir-
cuit view side of the board.)

5. Unclip the Altemate Sweep circuit board from the
plastic holder mounted on the Power-Supply shield;
remove the Allernate Sweep circuit board from the
instrument,

To reinstall the Alternate Sweep circuit board, perform
the reverse of the preceding steps.

Channel 1 Logic and Channel 2 Logic Circuit
Boards

The Channel 1 Logic and Channel 2 Logic Circuit Boards
can be removed and reinstalled as follows:

1. Perform the Storage Circuit Board in Servicing
Pasition procedure,

2. Perform the Support Chassie removal procedure.

3. Remove the remaining six screws that secure the top
attenuator shield to the Attenuator clrcuit board and
bottorn shield.

4. Remove the top atlenuator shield from the
instrument,

5. Disconnect the following connectors from the
Channel 1 Logic and Channel 2 Logic circuit boards,
noting their locations for reinstallation reference:
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a. P6111, a three-wire connector from Channel 1
Logic circuit board.

b. P8112, a three-wire connector from Channel 2
Logic circuit board.

6. Remove one screw each from the front of the Chan-
nel 1 Lagic and Channel 2 Logic circult boards.

7. Unsolder the two 0 £ dummy resistors connected
between the CAL variable resistor/switch assem-
blies and the rear of the Channel 1 and Channel2
Logic circuit boards.

8. Remove the Channel 1 Logic and Channel 2 Logic
circuit boards from the instrument.

To reinstall the Channel 1 Legic and Channel 2 Logic
circuit boards, perform the reverse of the preceding
steps.

Attenuator, Channel 1 Logic and Channel 2
Logic Circuit Boards Assembly

The Attenuator, Channel 1 and Channel 2 Logic Circuit
Boards Assembly can be removed and reinstalled as
foliows:

1. Tun the instrument over (Main circuit board up).
Remove the two screws securing the Attenuator
circult board to the BNC bracket {located under-
neath the CH 1 OR X and CH 2 OR Y input
connactors).

2. Unsolder the resistor leads connected to the center
pins of the CH 1 OR X and CH 2 OR Y input con-
nectors. Set the instrument right side up.

3. Perform the Storage Circuit Beard In Servicing
Position procedure.

4. Use a 1/16-inch bhex wrench to loosen the set
screws on both the CH 1 and CH 2 VOLTS/DIV
Variable knobs and remove the knobs.

5. Setthe CH 1 and CH 2 VOLTS/DIV awitches to the
same position. Note switch positions for reinstal-
Jation reference. Remove the knobs by pulling them
straight out from the front panel.

6. Perform the Support Chassis removal procedure,

7. Remove theremaining six screws that secure the fop
attenuator shield to the Attenuator circult board and
bottom shield.

8. Remove the top attenuator shield from the
instrurment,
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9. Disconnectthe following connectors from the Chan-
nel 1 Logic, Channel 2 Logic and Attenuator circuit
boards, noting their locations for reinstallation
reference:

a. P6111, a three-wire connactor from Channel 1
Logic circuit board.

b. P6112, a three-wire connector from Channel 2
Lagic circuit board.

¢. P9103, a fowr—wire connactor located behind
the CH 1 VOLTS/DIV switch assembly and
undemeath the Channel 1 Logic circuit board.

d. P9108, a four-wire connector located behind
the CH 2 VOLTS/DIV switch assembly and
undemeath the Channel 2 Logic circuit board.

e. P9991, a three-wire connector located at the
rear of the Attenuator circuit board between the
Channel 1 and Channel 2 Logic ¢ircuit boards.

10. Remove the screw from the left rear comer of the
Attenuator circuit board.

11, Pull the Attenuator, Channel 1 Logic and Channel 2
Logic circult boards assembly straight back fromthe
front of the instrument until the circuit boards’ inter-
connecting pins are disengaged and the switch
shafts are clear of both the Front-Panel circuit board
and the two Input Coupling switch shafts (Jocated
between the front panel and the subpanel). Then lift
out the entire assembly through the top of the
instrument.

12. if removal of Channel 1 Logic and Channel 2 Logic
circuit boards from the assembly Is desired, perform
the Channel 1 Logic and Channel 2 Logi¢ Circuit
Boards removal procedure steps 6 through 8.

NOTE

When reinstalling the Attenuator, Channel 1 and
Channel 2 Logic circuit boards Assembly,
ensure that the interconnecting pins are aligned
with the From-Panel circuit board connectors
and that the two resistors (soldered to the bot-
tom of the Attenuator circuit board) are not
touching the Front-Panel circuft board. Push
the Attenuator circult board forward and, at the
same time, press the front end of the board
down slightly, Align the two Input Coupling
switch shafts with the front-panel holes by
moving either the Channel 1 or the Channel 2
input Coupling switch knaob.
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To reinstall the Attenuator, Channel 1 and Channel 2
Logic circuithoards assembly, perform the reverse of the
preceding steps.

Sweep Reference Circuit Board

The Sweep Reference circuit board can be removed and
reinsialled as follows:

1. Perform the Storage Circult Board in Servicing
Position procedure.

2. Disconnectthe following from the Sweep Reference
clreuit board:

a. P8410, a nine-wire connector located near the
right rear comer of the circuit board.

b. P5201, a three-wire connector located near the
right front comer of the circuit board.

3. Locate the two resistors that connect between the
Timing circuit board and the Sweep Reference
circuit board near the right side of the SEC/DIV
variable control. Unsolder the leads of the two resis-
tors from the Timing Circuit board.

4, Loosen the seiscrews that secure the extension
shaft connected to the SEC/DIV variable control
(5721/R721) with a 0.050-hex wrench.

5. Remove the SEC/DIV variable control nut with a8/16
inch apen-end wrench.

6. Remove the Sweep Reference circuit board.

To reinstall the Sweep Reference circuit board, perform
the reverse of the preceding steps.

Timing, Sweep Interface, and Sweep
Reference Circuit Boards Assembly

The Timing, Sweep interface, and Sweep Reference cir-
cuit boards assembly can be removed and reinstalied as
follows:

1. Perform the Storage Circult Board in Servicing
Position procedure.

2. Use a 1/16-inch hex wrench to loosen the set screw
of the SEC/DIV Variable knob. Remove the SEC/DIV
Variable knob.

3. Set both A and B SEC/DIV knobs to the EXT CLK
position. Use a 1/16~inch hex wrench to loosen the
two set screws that secure the A and B SEC/DIV
knob; pull the knob from the shaft assembly.



4. Use a 1/16-inch hex wrench to loosen two set
screws securing the A SEC/DIV dial to the shaft
assembly. Remove the dial from the shaft.

5. Disconnect the following connectors from the
assembly, noting their locations for reinstallation
reference:

a. P9700, a 10-wire connector located on the right
edge of the Timing circuit board.

b. P6421, an five-wire connector located on the
Sweep Interface circuit board.

c. P9410, anine-wire connector located nearright
rear comer of the Sweep Reference circuit
board.

6. Disconnect PS705, an eight-wire connector located
on the Main circuit board between the Attenuator
board and the left edge of the Altemate Sweep
board.

7. Remove the screw located at the right rear of the
Attenuator circuit board (sscuring both the
Attenuator and the Timing circuit boards to the
Bottorn shield).

8. Remove the three securing screws from the Timing
circuitboard (the screws are located atthe right front
cornar, left front side by the SEC/DIV switch shaft,
and at the right rear corner of the circuit board).

8. Pull the Timing circuit board straight back from the
front of the Instrument until the circuit board inter-
connecting ping are disengaged and the switch
shatt is clear of the Front-Panei circuit board.

10. Ifremoval of the Sweep Reference circuit board from
the assembly is desired, perform the Sweep Ref-
erence Circuit Board removal procedure, steps 2b
through 6.

NOTE

Ensure that the Timing circult board inter-
connecting pins are aligned to the Front-Panel
circuit board connectors before reinstallation.

To reinstall the Timing, Sweep Interface, and Sweep
Reference circuit boards assembly, perform the reverse
of the preceding steps.
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Sweep Interface Circuit Board Separation

To remove the Sweep Interface circuit board from the
Timing circuit board perform the following steps.

1. Use a vacuum-desoldering tool to unsoider the 22
interconnecting pins (W1304) from the Sweep Inter-
face to the Timing circult board.

2. Remove the Sweep Interface circuitboard and clean
the wire-strap holes In the Timing circuit board.,

Toreinstall the Sweep Interface circuitboard, performthe
reverse of the preceding steps.

Bottom Shield, Attenuator and Timing Circuit
Boards Assembly

The Bottom Shield, Attenuator, and Timing circuitboards
assembly can be removed and reinstalied as follows:

1. Set the instrument upside down. Remove the three
screws and one spacer post securing the Bottom
shield 1o the Main circuit board.

2. Perform steps 1 through 9 of the Attenuator, Channel
1 Logic and Channel 2 Logic Circuit Boards Assem-
bly removal procedure.,

3. Perform steps 2 through 8 of the Timing, Sweep Inter-
face, and Sweep Reference Clrcult Boards Assem-
bly removal procedure.

4. Disconnect the extension shaft from the FOCUS
control and pull the extension shaft out through the
front panel.

5. Pull the Bottom shield, along with the attached cir-
cult boards straight back from the front of the
instrument until the interconnecting pins on the
circuit boards ars disengaged and the switch shafts
are clear of the holes in the Front-Pane! circuit
board; then lift out the entire assembly through the
top of the Instrument.

6. Ifaccessibillty te the bottom of either the Attenuator
or the Timing circuit board is desired, perform step
10 of the Attenuator, and Channel 1 and Channel 2
Logic Circuit Boards Assembly removal procedure
and step 8 of the Timing, Sweep Interface, and
Sweep Reference Circuit Boards Assembly removal
procedure.

To reinstall the Bottom Shield, Attenuator, and Timing

circuit boards assembly, perform the reverse of the
preceding steps.
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Front-Panel Circuit Board

The Front-Panel circuit board can be removed and
reinstatled ag follows:

1. Setthe instrument upside down. Unsolder the resls-
tor lead connected to the EXT INPUT center con-
nector and the wire strap connected to the EXT
INPUT ground lug terminal.

2.  Unsolder the resistors fromthe CH 1 and CH 2 input
bnc connectors (two resistors from each connector),
noting locations for reassembly reference.

3. Pull the bezel button flex circult out of JO0OS on the
Front—Panel circuit board (J9005 is located directly
below the POWER switch extension shaft).

4. Set the instrument right side up and perform the
Storage Circuit Board In  Servicing Position
procedure,

5. Perform the Support Chassis removal procedure.
6. Perform the Cathode-Ray Tube remaval procedure,

7. Perform the Bottorn shield, Attenuator and Timing
Circuit Boards Assembly removal procedure,

B. Remove the following friction—fit knobs by pulling
them straight out from the front panel;

a, Channel 1 POSITION.
b. A/B SWP BEPR.

c. Channel 2 POSITION.
d. Horizontal POSITION.
e. B TRIGGER LEVEL.

f. ATRIGGER LEVEL.

9. Remove the following knobs after loosening their
setscrews using a 1/16-inch hex wrench:

a. B INTENSITY.
b. AINTENSITY.

CURSORS.

o

d. VAR HOLDOFF.
e, GRATICULE INTENSITY,
f.  STORE/READQUT INTENSITY.
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10. Disconnect the following multi—pin connectors from
the Main circuit board:

a. PB003, located at the front right cormer of the
circuit board.

b. P8002, located at the front of the circuit board,
near the CH & Input bnc.

c. P8001, located at the front of the circult boarg,
near the power switch shaft extension. After dis-
gonnecting the plug, guide it under the shaft
extension to allow removal of the Front Panel
assermnbly.

11. Remove the four screws securing the Front Panel cir-
cuit board to the front chassis.

12, To tacilitate removal of the Front Panel circuit board,
remove the two recessed screws that secure the
chassis halves together at the front right comers of
the instrument.

13. Pull the Front-Pansl clrcult board straight back until
the control shafts clear the subpanel. Remave the
Front-Panel circuit board from the instrument.

To reinstall the Froni-Panel circuit board, perform the
reverse of the preceding steps.

Main Circuit Board

All components on the Malin circuit board are accessible
either directly or by removing either the Storage circuit
hoard, the crt, the Bottomn shield, Attenuator, Timing
circuit-boards assembly, and the Power-Supply shield.
Removal of the Main circuit board is required only when it
is necessary to replace the circuilt board with anew one.

The Main circuit board can be removed and reinstalled
as follows:

1. Perfarm the Storage Circuit Board in Servicing
Position procedure.

2. Perform the Support Chassis removal procedure,

3. Perdorm the Side-Chassis Assembly removal
procadure.

4. Disconnect the three-wire B DELAY TIME POSITION
potentiometer connector PAG44 from the Main circuit
board (located near the right edge of the circuit
board adjacent to the DELAY START potentiometer).

5. Perform the Alternate Sweep Circuit Board remaoval
procedure.



10.

11.

12.

13.

14,

16.

16.

17.

Disconnact the connectors from the Attenuator and
Timing circuit boards assembly by performing steps
7 through 9 of the Attenuator, Channel 1 Logic and
Channel 2 Logic Circuit Boards Assembly removal
procedure and steps 5 and 6 of the Timing, Sweep
Interface and Sweep Reference Circuit Boards
Assembly removal procedure.

Disconnect P9001, a twenty-wire connector located
between the crt and the CH 1 Attenuator assembly,
from the Main circuit board.

Set the instrument on its left side. Disconnect the
graticule lights cable from J9882 on the Main circuit
board.

Remove the three screws and one spacer securing
the Bottom shieid to the Malin circuit board.

Perform the Power-Supply Shield removal

procedure.

Unsolder the two wires from W9190 and WS040 on
the Main circuit board that connect to the Line Filter
circuit board, noting locations for reassembly
reference.

Unsolder the rear-panel EXT Z AXIS connector wire
from the Main circuit board.

Unsolder the two leads on the Main circult board
from the fan driver (labeled W9965 R and B on the
circult view side of the board).

Unsolder the three leads on the chassis mounted
CR970 from the Main circuit board (labeled WS080
R. B, and Q).

Remove the FOCUS control shaft assembly by
pulling it straight out from the front panel.

ARemave the POWER switch extension-shaft assem-
bly by first pressing in the POWER button to the ON
position. Then insert a scribe (or similar tool) into the
notch between the end of the switch shaft and the
end of the extension shaft and gently pry the connec-
tion apant. Push the extension shaft forward, then
sideways, to clear the switch shaft. Finally, pull the
extension shaft back and out of the Instrument,

Remove two recessed screws securing the power-
supply transistor heat-sink assembly to the right
side of the chassis frame.

18.

19.

20.

21.

23.

24,
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The crt anode lead and the output termlinal to
the High-Voltage Multiplier will retain a high-
voltage charge after the instrument Is turned off.
To avoid electrical shock, ground the crt side of
the anode Jead to the main Instrument chassls.

Disconnect the crt anode lead from the High-
Voltage Multiplier anode lead by carefully pulling the
anode plug out of the jack. Discharge the plug tip to
the chassis.

Unsolder two sets of crl socket wires from the Main
circuit board, noting wire colors and positions for
reinstallation reference. The solder pads for the two
sets of wires are labeled W9870 on the Main circuit
board.

Unsolder two sets of delay-line wires from the Main
circuit board, noting wire colors and positions for
reinstallation reference.

Remove three screws securing the Main circuit
board to the instrument chassis frame (one under the
EXT Z AXIS connector and two along the left side of
the Main circuit board).

. Release the board latch holding the Storage circuit

board in the servicing position and lower the Storage
circuit board. Carefully tum the Instrument upside
down (Main circuit board up).

Lift the front of the Main circult board far enough to
disconnect the two twenty-wire connectors, P9003
and P38002, from the component side of the Main
circult board. (The remaining cable from the Front
Panel circuit board was disconnected in step 7.)

Carefully lift the Main circuit board and attached
cables from the bottom of the chassis.

NOTE

When installing the Main circuit board, ensure
that the circuit board Is in the guides at the rear
and right side of the frame.

To reinstall the Main circuit board, perform the reverse of
the preceding steps.
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OPTIONS

INTRODUCTION

This section is divided into two subsections. The first
containg a general description of available instrument
options and the second contains servicing information
for the Option 10 and Option 12 Communications
interfaces.

Additional information about instrument options or
option availability can be obtained either by consulting
the current Tekironix Product Catalog or by contacting
your local Tektronix Field Office or representative.

OPTIONS DESCRIPTION

INTERNATIONAL POWER CORD
OPTIONS

Instruments are shipped with the detachable power-
cord option ordered by the customer. Descriptive infor-
malion about the international power-cord options is
provided in Section 2, Preparation for Use. The following
list identities the Tektronix option number for the avail-
able power cords.

Standard 120V
Option At 220V  Universal Euro
Option A2 240V United Kingdom
Option A3 240V Australian
Option A4 240V  Narth American
Option A5 220V  Switzerland

United States

OPTION 10

Option 10 provides a GPIB (General Purpose Interface
Bus) communications interface. The interface imple-
mented conforms to the specifications contained in [EEE
Standard Digital Interface for Programmable Instru-
mentation (ANSI/IEEE Std 488-1978). It also complies
with a Tekironix Standard relating to GPIB Codes,

Formats, Conventions and Features. For description of
the operating information on the Option 10, refer to the
Options and Accessories section of the 2232 Operators
Manual.

OPTION 12

Option 12 provides an RS-232-C serial communi-
cations interface. The interface provides both DTE and
DCE capability to aid in hooking up the various types of
printers, plotters, personal computers, and modems that
may be encountered. For description of the operating
inforrmation on the Option 12, refer to the Options and
Accessotles section of the 2232 Operators Manual.

OPTION 33

Option 33, the Travel Line option, provides impact pro-
tection needed for rough industrial and service environ-
ments, When the instrument Is ordered with Option 33, it
comes equipped with the Accessory Pouch, the Front
Panel cover, shock—absorbing rubber guards mounted
on the front and rear of the cabinet, an easy-to-use
power-cord wrap, and a carrying strap.

SERVICING INFORMATION

OPTION 10
THEORY OF OPERATION

The General] Purpose Interface Bus (GPIB) option (see
Diagram 23) provides a general purpose interface forthe

exchange of waveform data and instrument-state infor-
mation. Tempoarary storage and program memory for the
optionIs provided by the host instrument RAM and ROM.

The XY Plotter circultry is unchanged from the standard
instrument. The circuit descriptions covering the
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standard XY Plotter still apply, and are not repeated here.
The following discussion refers only to the GPIB portion
of the board.

The board contains an interface to the GPIB port. Sup-
porting the GPIB port are two 8-bit input ports for status
signals and parameter switches, and a 1-bit output port
used for diagnostics. The remainder of the circuitry pro-
vides signal buffering and address decoding.

The microprocessor bus extends to this option through
W8100. The address bus, the data bus, the bus control
signals, and several address decode lines which.are
generated on the storage board are included. Power
supplies are aiso brought in through this connector, and
J9301 in the XY Plotter portion of the board is not used.

Busg Buffers

The address lines are buffered by U1341 and U1333. The
buffers are always enabled. Bidirectional data bus buffer
U1331 isolates the circuitry from the storage board and
provides improved signal drive capability. Also buffered
are the RD(L), WR(L), 6.7MHZCLK, and RESET signals.

The /O devices occupies several addresses In the I/O-
SEG range (40000 to 4FFFF). Table 3-1 lists the actual
addresses used.

Primary address decoding is accomplished by U1345. it
provides a one-of-eight, active-LO signal when BA12,
BA13, O_SEG(L), and BLKO(L), are all LO. Three
address lines, BA3, BA6, and BA7, are decoded to pro-
duce the eight strobes. Four of the strobes enable the
GPIB controller U1351, Parameter buffer U1322, Status
butfer U1328, and Diagnostic latch U1335. Also gen-
erated by U1345 is a signal that is LO whenever one of
the strobes Is enabled and BAS is LO. This signal is
gated with COM_SEG(L) and DEN(L) in U1332 to pro-
duce an enable for data buffer U1331 via U1344C.

Half of U1332 generates the DATEN(L) enable for the
data bus buffer. When DEN(L) is LO and either
1/O_20PT(L) or COM_SEG(L) is LO, pin 8 of U1332 goes
HI. U1344 inveris this signal, producing DATEN(L). The
data bus buffer is enabled only for references in COM
SEG or 10 1/O ports used by the GPIB option,

GPIB Controller

The GPIB controller, U1351, handles much of the
protocol required to interface to the IEEE STANDARD
488 bus. The controller has eight intemal registers
decoded by RSO, RS1, and RS2. Under certain
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conditions it generates an interrupt to the micro-
processor which appears as a LO_INT(L) (U1351 pin 9).
This pin is an open drain output connected to the
micraprocessor's maskable interrupt.

Data bus lines are reversed, BDO for BD7, to accom-
modate the internal convention of the GPIB controller.

Trigger signal TR, U1351 pin 39, Is used only for diag-
nostics and is read by the microprocessor via U1322
pin 2.

Line Drivers

Bus buffers U1324 and U1325 provide the drive charac-
teristics required by IEEE 488 bus standards. They also
control characteristics of the drive circuitry during bus
operation.

All ofthe signal lines that are at GPIB levels are protected
by diode arrays CR1321, CR1322, and zener diode
VR1321. These networks clip voltage transients greater
than + 6.8 volts or less than 0.6 volts.

Connector J1314 Is a standard GPIB interface connector.

Clock Divider and Diagnostic Latch

U1335 Is a dual J-K flip-flop that performs two inde-
pendent functions. U1335A divides the 6.7 MHz clock by
two for GPIB controller U351, U1335B provides a one-
bit latch for diagnostic use. When its enable (clock),
U1335B pin 12, is strobed LO, the data on BDO is latched.

Parameter Buffer

Parameter buffer U1322 provides an eight-bit input port
for selecting parameters associated with the GPIB
option such as address and terminator. It consists of
U1322, 51321, and part of resistor pack R1322. The
switch is sensed by enabling buffer U1322 which gates
its inputs onto the data bus. Bit 7 is used to sense TR,
U1351 pin 39, for diagnostic use.

Status Buffer

Status buffer U1323 is used to sense three of the GPIB
PARAMETER switch positions as well as miscellaneous
other signals. Buffer circuitry consists of U1323, 81321,
R1321, and part of resistor pack R1322. Status buffer
functions are shown in Table 7-1.



Table 7-1
GPIB Status Buffer Functions
Slgnaj
=BIT _game — _j_uncﬂon
Bit 0 {PWR-IN(L)| Power going down Intermupt
Bit 1 +8V P | LogicHI
Bit 2 TRIG GPIB chip diagnostic
Bit 3 PARAMETER SWITCH position 8
Bit 4 PARAMETER SWITCH position 10
Bit5 PARAMETER SWITCH position 9
Bit6 + 5Vp Logic HI
Bit7 DIAG Diagnostic latch
OPTION 12
THEORY OF OPERATION

The R§-232-C communication option (see Diagram 22)
provides a general~-purpose interface for the exchange
ot waveforms and instrument-state information. Tem-
porary storage and program memory for the option is
provided by the instrument RAM and ROM.

The RS-232 option replaces the XY Plotter board of the
standard instrument but includes the XY Plotter clrcuiiry.
The following discussion refers only to the R8-232-C
portion of the board,

Supporting the RS232 port are two 8-bit input ports for
status signals and parameter switches, and a 4-bit
output port used mainly for interrupt masking. The
remaining clrcuitry either decodes addresses or buffers
signals,

Microprocessor bus signals are extended to this board
through W8101. The address bus, data bus, bus control
signals, several address decode lines, and power sup-
plies all pass through this connector.

Bus Buffers

The address lines are buffered by U1241 and U1233.
These buffers are always enabled, Data bus buffer
U1231 is bidirectional. it isolates the option from the
storage board and improves signal driving capabilities.
Also buffered are the RD(L) (U1233), WR(L) (U1234D),
and RESET (U1244E) signals.

Several addresses in the /O-SEG range (40000 to
4FFFF) are used by option I/O circuitry, Table 3-1 lists the
actual addresses used,

Optlons — 2232 Service

Primary address decoding is accomplished by U1245.
provides a one-of-eight, low-asserting signal when
BA12, BA13, 10_SEG(L), and BLKO(L), are all LO.
Address lines BA3, BAE, and BA7 are decoded to pro-
duce eight strobes, Three of the strobes are used to
enable Universal Asynchronous Recelver/Transmitier
(UART) U1251, parameter buffer U1222, and Status
buffer U1223, A fourth strobe is gated with BWR(L) at
U1234A to produce a write strobe for the interrupt mask
latch (U1236). Also generated by U1245is asignal thatis
LO whenever one of the strobes is enabled and BAB is
LO. This signal is gated with COM_SEG(L) and DEN(L) in
U1232A to produce an enable for the data bus buffer
(U1231).

Half of U1232 and inverter U1244C generate the
DATEN(L) signal for the bidirectional data bus buffer
U1231. DATEN(L) Is LO for any reference in COM-SEG
and for references to the option /O ports. It is LO when
DEN(L), the data enable from the processot, is LO and
either COM_SEG(L) or I/O(L) (U1245 pin 3) is LO.

UART

The UART U1251 communicates with the Micro-
processor, providing serial-to-parallel conversion and
handling some of the RS232 protocol. Also included is
an internal baud rate generator. Crystal Y1251 provides a
time base which is divided by software selectable ratios
to provide the required bit transfer speeds, Three inter-
rupt lines, INTR, TBRE, and DR, inform the Micro-
processor that intervention Is required.

Line Drivers

Driver U1225 transtates from TTL logic levels to the
levels required by the EIA RS8-232-C standard. It
requires positive and negative supplies which are
derived by diodes isolation (CR1224 and CR1223) onthe
+8.6Vand -8.6 V supplies. Diode isolation protects the
instrument from transients or faults coupled through the
RS-232-C connectors. The RLSD signal is generated by
Interrupt Mask Latch U1236.

The RS-232-C receiver is U1224. It translates from
RE-232-C levels to TTL logic levels and also has a pro-
tected supply. Its + 5V supply Is generated by dropping
the +8.6 V supply through zener diode VR1232. The
IRSLDZ signal goes to Status Buffer U1223,

All of the RG-232-C signals are protected by diode
arrays CR1221 and CR1222, and zener diodes VR1221
through VR1224, Any fransients that exceed a 25 V
range are clipped by the networks.
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Jwo connectors, J1212 and J1214, are provided to make
interfacing easier. The male DB-25 connector conforms
to the DTE (data terminal equipment) specifications of
RS-232-C, and the female DB-25 connector conforms
to the DCE (data communications equipment) specifi-
cation. Only one of the connectors may be used at one
time.

Interrupt Circuitry

Two Interrupt lines from the UART, INTR and DR, are com-
bined via OR gate U1234B, generating the DR+ INTR
Interrupt line, That signal Is then routed to U1232A, an
AND~-OR~INVERT gate, where it is gated with DR + INTR
MASK, which comes from the Interrupt Mask Latch
(U1236). When DR+ INTR MASK is LO, DR+ INTR can
not propagate through to the output. TBRE is similarly
masked by TBERE MASK, then they are ORed together
and inverted within the AND-OR-INVERT gate. Inverter
U1244D inverts the signal and applies it to the base of
Q1221. Transistor Q1221 inverts the signal 1o INTR(L),
driving the Microprocessor maskable interrupt.

Interrupt Mask Latch

Interrupt Mask Latch U1236 provides four signals that are
directly controlled by the Microprocessor. It is enabled
when the Microprocessor writes to the addresses
decoded as LATCH(L). This latch uses BAQ and BA1 to
select either 0D, 1D, 2D, or 3D, and latches the data
present on U1236 pin 13 into the selected output when
enabled. Two of the outputs are used for interrupt
masking, one for the RS~232-C port, and one for diag-
nostics. The outputs are forced LO by the VI(L) line to
insure that interrupts are masked when the Micro-
processor powers up.

Parameter Buffer

This circulit is an eight-bit input port for selecting
parameters associated with the option such as baudrate
and parity. It consists of buffer U1222, switch 1221, and
resistor pack R1222. The switch is sensed by enabling
the buffer which gates the buffer inputs onto the databus.
Bit 7 is used to sense serlal data out (SDO) from U1251
for diagnostic use.

Status Buffer

Status buffer U1223 is used to sense three positions of
Parameter switch 81221 as welt as miscellaneous other
signals. Functions of the Status buffer are shown in Table
7-2.

Table 7-2
RS$-232-C Status Buffer Functions
Signal
ol e Function
BitO | PWR_IN(L)| Power going down interrupt
Bit1 | DR+INT(L)| Logic HI
Bit 2 TBR GPIB chip diagnostic
Bit 3 PARAMETER SWITCH position 8
Bit 4 PARAMETER SWITCH position 10
Bit 5 PARAMETER SWITCH position 9
Bit 6 DIAG Logic HI
Bit7 | DCD2(L) | Diagnostic latch
PERFORMANCE CHECK
PROCEDURE
Introduction

This part of Section 7 contains the GPIB Option and
RS-232-C portion of the instrument's performance
check procedures. The Performance Check Procedure
is used to check the GPIB Option performance against
the requirements listed in Table 1-1. Ris notnecessaryto
remove the instrument cover to accomplish any of the
performance checks.

The Option performance check intervals are identical to
the basic instrument as indicated in Performance Check
{interval in the Performance Check Procedure Saction 4
of this manual.

Limits and Tolerances

The limits and tolerances stated in this procedure are
GPIB and R§-232-C specifications only if they are listed
in the Performance Requirements column of Table 1-1.
The tolerances given in this procedure are valid for an in-
strument that is operating in and has been previously
caiibrated in an ambient temperature between +20°C
and +30°C. The instrument also must have had at Ieast
a 20-minute warm-up period. Refer to Table 1-1 for
tolerances applicable to an instrument that is operating
outside this temperature range. All tolerances specified
are for the instrument only and do not inciude test-
equipment error. When performing either the GPIB or the
R8-232 checks, it is assumed that the standard instru-
ment meets all of its Performance Requirements as
stated in the Specification (Section 1) of the Service
manual.



Test Equipment Required

Test equipment listed in Table 7-3 is required to perform
this procedure. Test equipment specifications described
in Table 7-3 are the minimum necessary to provide accu-
rate results. Therefore, equipment used must meet or
exceed the listed specifications. Detail operating
instructions for test equipment are not given in this
procedure,

When equipment other than that recommended is used,
control settings of the test setup may need 1o be altered.
If the exact item of equipment given as an example in
Table 7-3 is not avaifable, check the Minimum Specifi-
cation column to determine if any other available test
equipment might suffice for the performance check
procedure.

1. GPIB Performance Check

a. Set the RS-232-C Parameter switch to match
the requirements of your controller, GPIB
Address 1.

b. Set the oscilloscope's front panel controls 10
obtain a baseline trace.

c. Set the oscilloscope's POWER button to OFF
and then to ON.,

d. CHECK The SRQ indicator is on when the
power-up sequence is finished.

Options—2232 Service

e. Connect the Controller via GPIB cable to the

IEEE STD 488 PORT connector,
Enter the following program to the Contraller.

100 Init

110 ! Initialize gpib

120 Gpib adr = 1

130 Open #1:“gpib0O(pri="&str$
(gpib adn&“,EOM = <0>):"

140 ! Poll the instrument

180 Poll srq_stat, srq_addr; gplb_adr

160 ! Get its EVENT code

170  Print #1: "EVENT?"

180 Input #1: eve_code

190 ! Print responses

200 Print “SRQ : ";srq_stat

210 Print “ EVENT : ",eve_code

220 Close all

230 end

Run the pragram entered in Part f.
CHECK The SRQ indicator is turned off.

CHECK The controller for SRQ: 85.0 and EVEN:
401.0.

Disconnect the test equipment from the
instrument.

Table 7-3
Test Equipment Required
Item and Minimum Example of Sultable
Description . Specification Purpose Test Equipment
1. Controller IEEE-488-1978 Signal source. TEKTRONIX 4041
compatible. System Controller
2. GPiB Cable IEEE-488-1978 Signal interconnection. Tekironix Part Number
compatible. 012-0630-00
3. RS-232 Cable | Conneclors, Male-to—-female, | Signal interconnection, Tektronix Part Number
2 meter, 25 wires, general 012~-0815-00
purpose.
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2. RS5-232-C Performance Check

a. Set the RS-232-C Parameter switch to match
the requirements of your controller.

b. Set the oscilloscope’s front panel controls to
obtain a baseline trace.

c. Set the oscilloscope’s POWER button to OFF
and then to ON.

d. CHECK The ADDR Indicator is on when the
power-up sequence is finished.

e, Connectthe Controller via RS-232 cable to the
RS232 DCE connector.

f. Enter the message “ID?,” from the controller to
the RS-232.

g. CHECK The response to the controller from the
RS-232 is “TEK/22,V81.1.VERS:XX", where
“XX" is the ROM’s firmware version number in
the instrument.

h. CHECK The SRQ Indicator is turned off.

i. Disconnect the test equipment from the
Instrument.

ADJUSTMENT PROCEDURE

There are no adjustment procedures for the GPIB and
RS-232-C Options.

OPTION MAINTENANCE INFORMATION

Maintenance information contained in the Maintenance
Section of the manual also applies to these options.
Additional information for the Options s contained in this
part of the manual.

Diagnostics

The diagnostics for Option 10 and Option 12 are added
to the instrument. This discussion describes each diag-
nostic separately,

Com RB. The menu selected Com RB (communications
readback) diagnostic checks the bit paths within the
Option. The GPIB circuitry checked includes U1335B
and U1323. The RS-232-C circuitry checked includes
U1236 and U1223. Data is first written to the Option.
Registers are then read and checked for the correct data.
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Ifthe data read back is in error, the actual data read back
is displayed on the crt:

COMMRB (1) =x2x1&m0) =y2y1
where:

b is the data written to the Option (U1236 pin 7 or U1335
pin 10).

x1 = y1 = dataread back fromthe Option (U1223 pin3
or U1323 pin 3).

X2 = y2 = datareadback from the Option (U1223 pin2
or U1323 pin 2).

Comm LB. This test is menu selected and checks the
GPIB controller U1321 and assoclated circuitry by com-
manding the controller to change its TR output and then
checking the TR output. If an emror is found it is displayed
on the crt:

COMM_LB : FGET NOT SET
or
COMM_LB : FGET NOT CLEAR

Iports. Two additional parts are added to the menu
selected Iports (input-ports) diagnostic. Option 10 adds
U1322 and U1323. Option 12 adds U1222 and U1223.
They are labeled on the crt display as comm_stat uix23
and comm_param uix22.

Out Ports. The Option Out-Ports diagnostic is selected
at power-up. To start the diagnostic out-ports diag-
nostic, press and hold any one of the SETUP buttons at
power up until the Cal Box appears on the screen. The
out-ports diagnostic runs at the same time that the Cal
Box is displayed. Option 10 adds U1335B. The pattern
seen on U1335B pin 10 Is about an eight second square
wave, Option 12 adds U1236. The voltage pattem seen
on U1238 is a continuous shifting between logic Hl and
LO levels. Output voltage levels of U1236 shifts first on
pin 4 and last on pin 12.

Removal and Replacement Instructions

The exploded view drawings in the Replaceable
Mechanical Parts list (Section 9) may be helpful during
the removal and reinstallation of the GPIB and
RS-232-C assembly and its circult boards from the
instrument. Circuit board and component locations are
shown in the Diagrams section.

CABINET. To remove either the GPIB or the RS§-232-C
Assembly from the instrument, perform the Cabinet
removal procedure In the Removal and Replacement
Instructions of Section 6. In step 4 of the procedure,



remove two screws and two post spacers and washers
from the GPIB side panel or two screws and four post
spacers and washers from the RS-232-C side panel.

GPIB AND RS-232-C ASSEMBLIES. The Option
assembly can be removed and reinstalled as follows:

1. Disconnect the following connectors from the
Option Assemnbly and the instrument.

a. P4110, a two-wire connector localed at the rear
of the Option1 Assembly.

b. P6423, afour-wire connector located at the rear
of the Option Assembly.

c. P9301, afive-wire connector located at the rear
of the Option Assembly.

d. P8100, a ribbon cable from the Storage circuit
board.

Options— 2232 Service

2. Stand the Instrument on its side (Optlon Assembly
up) and remove two screws from the exireme edge
of the bottom chassis frame underneath the delay
line cable.

3. Laythe instrument dowh and remove the two screws
from the top of the chassis frame (located inside the
two cutouts on the Storage circuit board). Note the
position of the ground clip when removing the screw
from the chassis frame.

4, Remove the Option Assembly out from between the
top and boitorn chassis frames.

5. Slide the Option Assembly forward until the ribbon
cable clears the Storage circult board.

6. Remove the Option Assembly from the instrument
by tilting the bottorn of the assembly out first,

To reinstall the Option Assembly, perform the reverse of
the preceding steps.
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REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are availlable from Or through your foce!
Tektromix, Inc. Field Otfice or representative

Changes 1o Tektronix instruments aré sometimes made lo
accommodate improved componsants as they become available,
and to give you the benefit of the |atest ¢ircuit improvements
developed in our engineering department 1115 therafore impor-
tant. when ordering parts. to include the fotlowtng infarmation in
your order. Part number. instrument type or number. serlal
nymber, and modification number «f applicable

M & part you have ordered has been replaced with a new of
improved par, your local Tektrgnix. Inc. Field Office or reprasen-
tative will contact you concerning any change in part number,

Change intormation, i any, is located at the rear of Ihis
manual.

LIST OF ASSEMBLIES

A list of assemblies ¢an be found at the beginning of the
Electrical Parts List. The assemblies areiisted in numerical order.
When the complete component numbar of a part is known, this list
will identify the assembly in which the parl is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mir. Code Number to Manufacturer index for the
Electrical Parts Lis! is locatad immediately after this page The
Crots Index provides codes, names and addresses of manufag-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to Amencan National Standard Y11,

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identily assemblies,
subsssemblies and parls Examples of this numbering mathod
and typical axpansions are illustrated by the tollowing:

Exampie a.
AZ3R1234 A23
Assambly number

component numbar
R1234

:\ Circuit number

Aead: Reaistor 1234 of Assembly 23

Exsmple b. component number
.
A23A2R1234 A23 A2 R1234

Agsambly /Suummb&y Circuit
numbar Num bér number

Read: Resistor 123 of Subassembly 2 of Assembly 23

Only the circult number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit board
illugtration Is clearly marked with ihe sssembly number.
Assembly numbers are also marked on the mechanical exploded
views located in the Machanical Parts List. The componant
number is obtained by adding the assembly number prefix to the
girguil number

The Electrical Parts List is divided and arranged by
assernblies in numerical sequence (a.g.. assembly A1 with its
subassemblias and parls, precedes assembly A2 with its sub-
assemblies and parls).

Chassis-mounted parts have no assembly number prefix
end are located al the end of the Electricat Parts List.

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number 1o be usad when ¢rdering replace-
ment part from Tektronix,

SERIAL/MODEL NO. (columns three and four
of the Electrical Paris List)

Column three (3) indicates the serial numbar at which the
part was first used. Column four (4} indicates theserial number at
which the part was removed: No serial number enterad indicatas
part is good for ali seriat numbers. '

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List, an item Name is separated from the
description by & coion (:). Becsuse of space limitations, an [tem
Name may sometimes appear as incomplete. For further item
Name identification. the U.S. Federal Cataloging Handbook HE-1
cah be utitized where possible.

MFR. CODE (column six of the Electrical Parts
’ List)

Indicates the code number of the actusl manufaciurer of the
part. (Code to name and address cross reference can be found
immediately after this page.)

MFR. PART NUMBER (column seven of the
Eiectrical Parts List)

Indicates actual manutacturers parl number.
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‘CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr

City, State, 2ip Code

Code Manufacturer Address

00213  NYTRONICS COMPONENTS GROUP INC ORANGE 5T
SUBSIDIARY OF NYTRONICS INC

00772  AMP INC 2800 FULLING MILL

PO BOX 3808

00853  SANGAMO WESTON INC SANGAMO RD
COMPONENTS DIV PO BOX 128

01121  ALLEN-BRADLEY CO 1201 S 2ND ST

01295  TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPY
SEMICONDUCTOR GROUP PO BOX 655012

01807  PETERSEN RADIO CO INC 2800 WEST BROADWAY

01961  VARIAN ASSCCIATES INC 7250 Convay CT
PULSE ENGINEERING SUBSIDIARY P O BOX 12235

02114  AMPEREX ELECTRONIC CORP 5083 KINGS HWY
FERRDXCUBE DIV

02735  RCA CORP ROUTE 202
SOLID STATE DIVISION

03508  GENERAL ELECTRIC CO W GENESEE ST
SEMI-CONDUCTOR PRODUCTS DEPT

04222 AVX CERAMICS 19TH AVE SOUTH
DIV OF AVX CORP P O BOX 867

04713  MOTOROLA INC
SEMICONDUCTOR PRODUCTS SECTOR
05397  UNION CARBIDE CORF
MATERIALS SYSTEMS DIV
07263  FAIRCHILD SEMICONDUCTOR CORP
NORTH AMERICAN SALES
SUB OF SCHLLMBERGER LTD MS 118
07416  NELSON NAME PLATE CO
07716  TRW INC
TRW IRC FIXED RESISTORS/BURLINGTON
08806  GENERAL ELECTRIC CO
MINIATURE LAMP PRODUCTS DEPT
LIGHTING BUSINESS GROUP
08922  BURNDY CORP
11236  CTS CORP
BERNE DIV
THICK FILM PRODUCTS GROUP
12697  CLAROSTAT MFG CO INC
12954  MICROSEMI CORP - SCOTTSDALE

12963  UNITRODE CORP
13511  AMPHENOL CADRE
DIV BUNKER RAMO CORP
13556  TRW CYLINDRICAL CONNECTOR
DIV OF TRW INC
14183  CAL-R INC

14433 ITT SEMICONDUCTORS DIV

14552 MICROSEMI CORP

14752 ELECTRO CUBE INC

15454  KETMA
RODAN DIVISION

15636  ELEC-TROL INC

17856  SILICONIX INC

18324  SIGNETICS CORP
MILITARY PROOUCTS DIV

19396  ILLINOLS TOOL WORKS INC
PAKTRON DIV

19613  MINNESOTA MINING AND MFG CO
TEXTOOL PRODUCTS DEPT
ELECTRONIC PRODUCT DIV

19701  MEPCO/CENTRALAB
A NORTH AMERICAN PHILIPS CO
MINERAL WELLS AIRPORT

20932  KYOCERA INTERNATIONAL INC

5005 E MCDOWELL RD
11801 MADISON AVE
10400 RIDGEVIEW CT
3191 CASITAS

2850 MT PLEASANT AVE
NELA PK

RICHARDS AVE
406 PARR ROAD

LOWER WASHINGTON ST
8700 E THOMAS RD

P 0 BOX 1330

5 FORBES RD

8821 SCIENCE CENTER DRIVE

1601 OLYMPIC BLVD
PO BOX 1397

2830 S FAIRVIEW ST
1710 S DEL MAR AVE
2900 BLUE STAR STREET

26477 N GOLDEN VALLEY RD

2201 LAURELWOOD RD
4130 S MARKET COURT

1205 MCCONVILLE RD

PO BOX 4539
1410 E PIONEER DR

PO BOX 760

11620 SORRENTO VALLEY RD
N1

PO BOX 81543 PLANT

DARLINGTON SC 29532
HARRISBURG PA 17105
PICKENS SC 29671-9716

MILWALKEE W1 53204-2410
DALLAS TX 75265

COUNCIL BLUFFS IA 51501-3412
SAN DIEGO CA 92112

SAUGERTIES NY 12477
SOMERVILLE NJ 08876
AUBURN NY 13021

MYRTLE BEACH SC 295.7?
PHOENIX AZ 85008-4229
CLEVELAND OH 44101
CUPERTINO CA 25014

L0S ANGELES CA 90039-2410
BURLINGTON IA 52601
CLEVELAND OH 44112

NORWALK CT 06852
BERNE IN 46711-9506

DOVER NH 03820
SCOTTSDALE AZ 85252

LEXINGTON MA 02173-7305
L0S GATOS CA

MINNEAPOLIS MN 55428-3619
SANTA MONICA CA 90406
WEST PALM BEACH FL

SANTA ANA CA 92704-5048
SAN GABRIEL CA 91776-3825
ANAHETM CA 92806-2591
SAUGUS CA 91350-2621
SANTA CLARA CA 95054-1516
SACRAMENTO CA 95834-1222
LYNCHBURG VA 24502-4535

IRVING TX 75061-7847
MINERAL WELLS TX 76067-0760

SAN DIEGO CA 92121
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Replaceable Electrical Parts - 2232 Service

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Code  Manufacturer

Address

City, State, Zip Code

22526 DU PONT E I DE NEMOURS AND CD INC
DU PONT CONNECTOR SYSTEMS
DIV MILITARY PRODLCTS GROUP
24545  CORNING GLASS WORKS
25403  AMPEREX ELECTRONIC CORP

SEMICONDUCTOR SOLID STATE AND ACTIVE

DEVICES-ELECTRO OPTICAL DEVICES
27014  NATIONAL SEMICONDUCTOR CORP
31918 ITY SCHADOW INC
32997  BOURNS INC

TRIMPOT DIV
34371  HARRIS CORP

HARRIS SEMICOMDUCTOR PRODUCTS GROUP
34899 - FAIR-RITE PRODUCTS CORP
50157 MIDWEST COMPONENTS INC

51406  MURATA ERIE NORTH AMERICA INC

HEADQUARTERS AND GEORGIA OPERATIONS

52763  STETCO INC

52769  SPRAGUE-GDODMAN ELECTRONICS INC
83387  MINNESOTA MINING MFG CO

54473 MATSUSHITA ELECTRIC CORP OF AMERICA

54583  TDK ELECTRONICS CORP

54937  DEYOUNG MANUFACTURING INC

55112 WESTLAKE CAPACITORS INC

55680  NICHICON /AMERICA/ CORP

56260  SPRAGUE ELECTRIC CO
WORLD HEADQUARTERS

56845  DALE ELECTRONICS INC

57668  ROHM CORP

68361  QUALITY TECHNOLOGIES CORP
© 59660  TUSONIX INC

59821  MEPCO/CENTRALAB

A NORTH AMERICAN PHILIPS CO
61271 FUJITSU MICROELECTRONICS INC
61638  ADVANCED INTERCONNECTION CORP
71400  BUSSMANN

DIV OF COOPER INDUSTRIES INC
71468  ITT CANNON

DIV OF ITT CORF
71580  CRL COMPONENTS INC

72982  ERIE SPECIALTY PROOUCTS INC
74868  AMPHENOL CORP
R F CONNECTORS (OPNS)
75042  IRC ELECTRONIC COMPONENTS
PHILADELPHIA DIV
TRW FIXED RESISTORS
75915  LITTELFUSE INC
SUB TRACOR INC
80009  TEKTRONIX INC

81541  AIRPAX CORP

CAMBRIDGE DIV

A NORTH AMERICAN PHILIPS CO
82104  STANDARD GRIBSBY INC
91637  DALE ELECTRONICS INC

95348  GORDOS CORP

96733  SFE TECHNOLOGIES
97525  EECO INC
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515 FISHING CREEK RD

550 HIGH ST
GEORGE WASHINGTON HWY

2900 SEMICONDUCTOR DR
B081 WALLACE RD
1200 COLLMBIA AVE

200 PALM BAY BLVD
PO BOX 883 :
1 COMMERCIAL ROW
1881 PORT CITY BLVD
P 0 BOX 787

2200 LAKE PARK DR

3344 SCHIERHORN
134 FULTON AVE

PO BOX 2963

ONE PANASONIC WAY
PO BOX 1501

12 HARBOR PARK DR
12920 NE 125TH wAY

5334 STERLING CENTER DRIVE

927 £ STATE PKY
92 HAYDEN AVE

2300, RIVERSIDE BLVD

PO BOX 74

8 WHATNEY

PO BOX 19515

3400 HILLVIEW AVE

7741 N BUSINESS PARK DR
PO BOX 37144

7158 MERCHANT AVE

2985 KIFER RD
5 DIVISION ST
114 OLD STATE RD
PO BOX 14460
666 E DYER.RD

HWY 20 W

PO BOX 858
645 W 11TH 57
1 KENNEDY AVE

401 N BROAD ST

800 E NORTHWEST HWY

14150 SW KARL BRAUN DR
PQ BOX 500
WO00S RD
PO BOX 520

920 RATHBONE AVE
2064 12TH AVE

PO BOX 809

250 GLENWOOD AVE
1501 FIRST ST

1601 E CHESTNUT AVE

NEW CUMBERLAND PA 17070~3007

BRADFORD PA 16701-3737
SMITHFIELD RI 02817

SANTA CLARA CA 95051-0606
EDEN PRAIRIE MN 55344-2224
RIVERSIDE CA 92507-2114
MELBOURNE FL 32919

WALLKILL NY 12583
MUSKEGON MI 49443

SMYRNA GA 30080

FRANKLIN PARK IL 6013L
GARDEN CITY PARK NY 11040-5352
AUSTIN TX 78768-2983
SECAUCUS NJ 07094-2017
PORT WASHINGTON NY 11550
KIRKLAND WA 98034-7716
WESTLAKE VILLABE CA 91361
SCHAUMBURG 1L 60195-4526
LEXINGTON MA 02173-7929
NORFOLK NE 68701-2242
IRVINE CA 92713

PALO ALTO CA 94304-1319
TUCSON AZ 85740-7144

EL PASD TX 79915-1207
SANTA CLARA CA 95051-0802
WARWICK RI 02818-3842

ST LOUIS MO 63178

SANTA ANA CA 92702

FORT DODGE IA 50501

ERIE PA 16512
DANBURY CT 06810-5803

PHILADELPHIA PA 19108-1001

DES PLAINES IL 60016-3048
BEAVERTON OR 97077-0001
CAMBRIDGE MD 21613
AURORA IL 60507

COLUMBUS NE 68B01-3832
BLOOMFIELD MJ 07003-2416

SAN FERNANDO CA 81340-2707
SANTA ANA CA 92701-8322



Replaceable Electrical Parts - 2232 Service

Mfr.
Code

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mamufacturer

Address

City, State, 7ip Code

D5243

TK0196
TKOZ13
TKO51Q
TKO515
TKOS00
TRGIH

Tk1326
TK1339
TK1345
Tk1395
TK1421
TK1450
TE1492

TK1544
TKIS73

TKiE50
TK1678
TKI913

Tk2015
TK2048

ROEDERSTEIN £ SPEZIALFABRIK FUER
KONDENSATOREN GMEN

ALMAC-STROUM ELECTRONICS (DIST)

TOPTRON CORP

PANASONIC COMPANY

DIV OF MATSUSHITA ELECTRIC CORP

ERICSSON COMPONENTS TNC

UNITED CHEMI-CON INC

SUNCMNWEALTH ELECTRIC

MACHINE IND CO LTD

#149, YI YUNG RD, LING TA DISTRICT,
NORTHWEST FOURSLIDE INC

PREM MAGNETICS INC

ZMAN AND ASSOCIATES

ROEDERSTEIN ELECTRONICS INC
COILTRON

TOKYD COSMOS ELECTRIC CO LTD

COFER COMPONENT PROCESSING

COMPUTER CONNECTIONS
WILHELM WESTERMAN

AP INC
SP AMERICA INC

WIMA

THE INTER-TECHNICAL GROUP IND
PACIFIC HYBRID MICROELECTRONICS INC
UNION CARBIDE INC

KEMET DIV

ot

LUDMILLASTRASSE 23-25
1885 N 189TH PLACE
ONE PANASONIC wAY

403 INTERNATIONAL PKY
PO BOX 853304

9801 W HIGGINS
SUTTE 430

KACHSILNG, TAIWAN, R.0.C.

P 0 BOX 1436

18224 SW 1OOTH CT
3521 N CHAPEL HILL RD
7633 5 180TH

2100 W FRONT 5T

PO BOX 904

2-268 SOBUDAT ZAWA
3270 KELLER 5T

UNIT 11

30E08 SAN ANTONIO 5T
PO BOX 2345
AUGUSTA-ANLAGE 56
19200 STEVENS CREEK BLVD
SUETE 100

1754 TECHNDLOGY DR
SUITE 128

ONE BRIDGE 5T

PO BOX 23

10575 5w CASCADE BLVD
401 PARK PL

SUITE 219

8300 LANDSHUT GERMANY

BEAVERTON OR 97006
TORYO JAPAN
SECAUCLS NJ 07094

RICHARDSON TX. 75085-3904
ROSEMONT IL 60018-4704
KADHSIUNG, TAIWAN, R.0.C.

TURLATIN OR 970&2
MCHENRY IL BOOSO

KENT WA 28032
STATESVILLE NC 28677-3651
BEAVERTON OR 97075
KANAGAWA 228 JAPAN

SANTA CLARA CA 25050

HAYWARD CA 94544

6800 MANNHEIM 1 WEST GERMANY

CUPERTIND CA 95014
SAN JOSE CA 95110
IRVINGTON NY 10533

FORTLAND OR 97223
KIRKLAND WA 98033
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Replaceable Electrical

Parts — 2232 Service

Tektronix  Serial/Assembly No. Mfr.

Compenent: No. Part No. Effective  Dscont Nare & Description Code  Mfr. Part Ho.

Al 671-0789-00 B010100 8011334 CIRCUIT BD ASSY:MAIN 80008  671-0783-00

Al 671-0789-01 B011335 CKT BD SUBASSY:MAIN;;389~0735-XX WIRED 80009  671-0789-01

AlA7 671-1538-00 CIRCUIT 8D ASSY:5 VOLT RECTIFIER,3B9-0730-X 80009 671-15329-00
X WIRED

AlA8 671-0849-00 CIRCUIT BD ASSY:BANDWIDTH LIMIT;:389-0736-X 80009 671-0849-00
X WIRED

AlAg 671-0849-00 CIRCUIT BD ASSY:BANDWIDTH LIMIT;;389-0736-X 80003 671-0849-00
X WIRED

AlA18 671-1235-00 B010100 8010345 CIRCUIT BD ASSY:THERMAL SHUTDOWN 80009 671-1235-00

ALA18 671-1235-01 B010346 CIRCULT BO ASSY:THERMAL SHUTDOWN;389-0475- 80008 671-1235-01
XX WIRED

A2 671-1488-00 CIRCUIT BOARD:ATTENUATOR AQ2 80000  671-1488-00

A3 671-0787-00 CIRCUIT BD ASSY:FRONT PANEL 80009  671-0787-00

A B71=-0790-00 CIRCUIT BD ASSY:TIMING 80008  671-0790-00

AS 671-0781-00 CIRCUIT BD ASSY:ALT SWEEP;;388-0735-XX WIRE 80008 671-0791-00
D

AB 670-7615-01 CIRCUIT BD ASSY:EMI FILTER 80009 670-7615-01

ALD 671-0796-02 CIRCUIT BD ASSY:STORAGE 0008 671-0796-02

A3 671-0792-00 CIRCUIT BD ASSY:SWEEP INTERFACE;;389-0738-X 80009  671-0792-00
X WIRED :

Ald 670-8698-00 CIRCUIT BD ASSY:LOGIC CH1 & CH2 80009  670-8698-00
(CH1)

AlS 670-8698-00 f‘:IRCl)JIT BD ASSY:LOGIC CHL & CH2 80008  670-8598-00
CHe

AlB 671-0793-00 CIRCUIT BD ASSY:SWEEP REFERENCE;;389-0737-X 80003  671-07393-00
X WIRED

A20 670-8898-02 CIRCUIT BD ASSY:XY PLOTTER 80009  670-8898-02

A2l 671-1227-00 CIRCUIT BD ASSY:RS232 80009 671-1227-00
(OPTION 12 ONLY)

A22 671-0972-00 CIRCUIT BD ASSY:GPIB 80009  671-0872-00
(OPTION 10 ONLY)

A3l 671-0795-00 B010100 BO11334 CIRCUIT BD ASSY:5CALE ILLLMINLM 80009  671-0795-00

A3l 671-1463-00 BO11335 CIRCUIT BD ASSY:SCALE TLLIM 80008  671-1463-00
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serdal/Assembly Ko. - Mfr.
Component: No. Part No. Effective  Dscont Nare & Description Code  Mfr. Part No.
Al 671-0780-00 BO10100 BO11334 CIRCUIT BD ASSY:MAIN 80009  671-0783-00
Al 671-0789-01  BOIL33S CKT BD SUBASSY:MAIN; ;389-0735-XX WIRED 80009 B71-0789-01
ALC100 283-0353-00 CAP,FX0,CER DI:2,2PF, 200V Tk2048 (322027902G5CA
AlC114 281-0773-00 CAP, FXD,CER DI:0.01UF,10%,100V 04227 MAZ0ICI0ZKAA
AIC115 281-0773-00 CAP,FXD,CER DI:0.QLUF,10%,100Y 04222 MAZDICLO3KAA
AlC118 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MA10IC10ZMAA
AlC125 2B1-0772-00 CAP,FXD,CER DI:4700PF, 108,100V 04222 MAZDICATRKRA
AlL176 281-0820-00 CAP,FXD, CER DI:680 PF,10%, 50V (4282  SA1DICEB1KAA
AIC130 283-0159-00 CAP, R0, CER DI:18PF, 5%, 50V 04222 SR1SSAIB0JAA
AlC133 281-0814-00 CAP,FXD,CER DI:100 PF,10%,100V 4222 MALDIALDIEAA
A1C150 283-0853-00 CAP,FXD,CER DI:2.2PF, 200V TK2045 (C322C22902GECA
AIC164 281-0773-00 CAP, FX0,CER DI:0.01UF, 10%, 100V 04222 MA201C103KAA
A1L165 281-0773-00 CAP, FXD,CER D1:0.01UF, 10%, 100V 04222 MAZOICLOZKAA
AlC175 251-0772-00 CAP,FXD,CER DI:4700PF,10%,100V 04222 MAZOICATZKAA
ALC1T76 . £81-0820-00 CAP,FXD,CER DI:680 PF, 105,50V 04222 SA101CGB1KAA
AIC180 281-0140-00 CAP, VAR, CER DI.5-25PF, 100V 59860  5I8-023A 5-25
ALC200 290-0136-00 CAP, FXIN ELCTLT 2, 2UF , 200, 20V 05397  T322BZ25MOZ0AS
AlCZ0L 290-01.36-00 CAP, FXD, ELCTLY : 2. 2UF 205, 20V 05397  T322BZEZEMOZDAS
ALC207 281-0811-00 CAP,FX[, CER DI:10PF, 10%, 100V (4222  MAL01A100KAA
ALCZ10 283-0853-00 CAP,FX[,CER DI:2.2PF, 200V TK2048 C322022902GECA
ALC215 281-0862-00 CAP,EX0,CER DI:0.001UF,+30-20%, 100V 04222 MALDICIOZMAA
ALC220 281-0775-01 CAP, FXD, CER DI:0.1UF,20%, 50V 04222 SALDBELIQ4MAA
RIC225 281-0757-00 CAR,FXD,CER OI:10PF, 205, LOOV TUBULAR,MJ 4222 MAIDRATOOMAA
ALC226 281-0862-00 CAP,FXD,CER DI:0.QD1MF, +B0-20%, 100V 4222 MALDICIOZMAA
R1CZ28 281-0809-00 CAP,FXD,CER DI 200 PF,5%,100¢ 04222 MALQLAZDLIAA
AlCZEa 281-0809-00 CAP,FXD,CER DI:200 FF,5%, 100V 04222 MAL01AZ01JAA
AlCE37 251-0140-00 CAP,VAR,CER DI:5-25PF 100V SOBRO  S518-023A 525
ALCP38 281-0776-00 CAP,FXD,CER DI:120PF, 5%, 10DV 20032 401E0100AD1Z21J
AlC240 281-0511-00 CAP,FXD,CER DI:22PF,+/-2.2PF, 500V 52783  Z2RDPLZOO7 Z22POKL
AlC241 £81-0777-00 CAP,FXD,CER DI:S1iPF, 5%, 10V 04222 MALOIASIOJAA
AlC242 281-0812=-00 CAP,FXD,CER DI:1000PF, 0%, 100V 04222  MALOIC102KAA
ALCZ50 281-0768-00 CAP,FXD,CER DI:470FF,20%, 100V 04222 MAL0LA47IMAA
A1C25L 281-G768-00 CAP,FXD,CER DI:470PF,20%, 100V 04222 MALOLA471MAA
ALCZES 281-0862-00 CAP,FXD,CER DI:C.0O0IUF,+80-20%, 100V 04222 MALDIC10ZMAA
AIC267 281-0562-00 CAP,FXD,CER DI:0.001UF ,+80-20%, 100V 04222 MALDIC107MAA
ALC274 £81-0773-00 . CAP,FXD,CER DI:0.01UF, 20%, 100V 04222  MAROICID3KAA
AlCesl 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 | SALQSELQAMAA
Alc2gz 281-0767-00 CAP,FXD,CER DI:330PF,20%, 10OV 04222  MAL0BCI3IMAA
AlCza? 290-0776-00 CAP, FXD,ELCTLT : 22UF,+50-20 %, 10V 55680  ULATAZ20TAA
AlC312 281-0893-00 CAP, FXD,CER DI:4.7PF,+/-0.5PF, 100V 04222  MALD1A4R7DAA
AlC337 281-0893-00 CAP,F¥D,CER DI:4.7PF,+/-0,5PF, 100V 04222  MALDLAAR7DAA
ALC350 261-0898-00 CAP,FXD,CER DI:7.5PF,+/=0.5FF,500V 96733 ¥R3446
AlC351 281-0756-00 CAP,FXD,CER D1:2.2PF,+/-0.5PF 200V 04222 SALOPAPRZDAA
AIC3ED 281-0862-00 CAP,FXD,CER DI :0.001UF ,+80-20%, 100 04272 MALOICI10ZMAA
AlC381 283-0663-00 CAP, FXD,MICA DI:16.8FF,+/0.5PF,500¢ 00853  D1SGCIGRED0
AlC38 281-0773-00 CAP, FXD,CER DI:0.0LUF, 10%. 100V 04222 MAZOICI03KAA
A1C380 281-0862-00 CAP,FXD,CER DI :0.001UF +80-20%, 100V 04222 MAIOICLOZMAA
Alc3sz 281-0862-00 CAP,FXD,CER DI:0.00IUF ,+80-20%, 100V 04222 MALDICLOZMAA
ALC396 283-0203-00 CAP,FXD,CER DI:0.47UF,20%,50¢ 04222  SR3I0SSCATAMAA
AlLC397 ?B1-0773-00 CAR, FXD,CER DI:0.01UF, 10%, 100V 04222  MA?OICI103KAA
AICADD 283-0094-00 CAF,FXD,CER DI:27PF, 105, 200V 59821 ZDDT73K2TO0K
AlC402 2B3-0051-00 CAP, FX[,CER DI:0.0033UF, 5%, 100V (4222  SR3I0IA3320AA
A1C414 290-0246-00 CAP,FXD,ELCTLT: 3.3UF, 10%, 15V 12954  D3R3IEALSKL
AlCA15 £80-0246-00 CAP,FXD, ELCTLT:3,3UF , 10, 15V 12954  D3R3EA1SKI
AlC418 281-0862-00 CAP, FXD,CER DI:0.000UF,+80-20%, 100V 04222 MALOICLOZMAA
A1LALS 281-0851-00 CAP,FXD,CER DI :180PF,5%, 100VDC (4222 MALDIALBLIAA
A1C4Z0 281-0773-00 CAP,FXD,CER DI:0.0LUF, 10%, 100V 04722 MAZOICLO3KAA
AlCaz] 81077300 CAP,FAD,CER DI:0.01UF, 10%, 100V 04222 MAZDICIOSKAA
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Replaceable Electrical Partsz - 2232 Service

Tektronix  Serial /Assembly No. Mfr.
Componentt. Ho. Part No. Effective  Dscont Name & Description Coda  Mfr. Part No.
AlC440 283-0665-00 CAP. FXD.MICA DI:180PF, 1%, 100V 00853  DISSFISLFO
A10453 281-0862-00 CAP, FXD,CER DI:0.001UF, +80-20%, LOOV 04222  MALO1C10ZMAA
ALC454 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SAIO5E1D4MAA
AlC455 281-0775-01 CAP, FXD,CER DI:0,1UF,20%, 50V 04222  SALOBELO4MAA
AlC459 281-0862-00 CAP. FXD. CER DI +0.001UF, 480-20%, 100V 04222 MALOICIOZMAA
AlC460 281-0826~00 CAP,FXD,CER DI:2200PF,10%, 100V 20932  401EMi00AD222K
ALCAET 281-0826-00 CAP, FXD,CER DI:2200PF,10%,100V 20032 A01EMIO0AD222K
ALC480 261-0826~00 CAP,FXD,CER DI:2200PF,10%,100V : 20932  401EM100AD222K
AiC473 281-0862-00 CAP, FXD, CER DI:-0.001UF,+80-20%, 100V 04222  MA101C10ZMAA
AIC4E0 281-0772-00 CAP, FXD,CER DI:4700PF,10%, 100V 04222  MAZDICA7ZKAA
ALC487 281-0785-00 CAP,FXD,CER DI:68PF, 10%, 100V 04222 MALO1ABBOKAA
ALCAS4 281-0773-00 CAP, FXD,CER DI:0.01UF,10%, 100V 04222  MA201C103KAA
AlC499 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 16OV 04222  MAZ01C103KAA
ALC500 281-0903-00 CAP,FXD,CER DI:3.9PF,100V 04222  MA101A3R9DAA
ALC501 290-0246-00 CAP, FXD, ELCTLT:3.3UF, 10%, 15V 12954  D3R3EALSKI
ALCS02 281-0773-00 CAP. FXD.CER D1:0, 01UF, 10%, 100V 04222  MAZOIC103KAA
A1C508 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SA105E104MAA
AICS04 250-0246-00 CAP,FXD, ELCTLT:3,3UF, 10%, 15V 12954  D3R3FALSKL
ALCS05 290-D183-00 CAP, FXD, ELCTLT: 1UF, 10%, 35V 05397  T3228105K035AS
ALC508 281-0772-00 CAP,FXD,CER DI:4700PF, 10%, 100V 04222 MA201C472KAA
A10507 290-1086-00 CAP. FXD. ELCTLT: 22UF, +/-20%, 16V 80008  290-1086-00
A1C518 281-0852-00 CAP,FXD,CER DI:1800PF, 106, 100VDC 04202  MA10IC182KAA
AIC519 290-0814-00 CAP, EXD, ELCTLY :0.33MF, 10%, 20V 05397  T110A334K020AS
ALC520 290-0301-00 CAP,FXD, ELCTLT: 10UF, 10%, 20V 05397  T110B106KO20AS
A1C521 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SAI0SE104MAA
ALC525 281-0895-00 CAP,FXD,CER DI:6.8PF, LOOWVIC 04222  MAIOLABRADAA
A1C527 281-0759-00 CAP,FXD,CER DI:22PF, 10%, 100V 04222  MA101AZ20KAA
ALC528 281-0759-00 CAP,FXD,CER DI:22PF, 10%, 100V 04222  MALOLAZ20KAA
AL£531 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%,100V 04222 MA201C103KAA
ALC537 281-0775-01 CAP, FXD.CER DI 0. 1UF,20%, 50 04222  SALOSE104MAA
AlC538 281-0862-00 CAP,FXD,CER DI:0.001UF,+80~2, 100V 04222 MAL01C107MAA
AIC539 281-0862-00 CAP,FXD,CER DI :0.001UF,+80-20%, 100V 04222  MAL0IC107MAA
AIC540 290-0776~00 CAP, FXD, ELCTLT; 22UF +50-20 %, 10V 55680 ULALA220TAA
AIC544 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50¢ 04222  SA10SE104MAA
AIC545 285-1345~00 CAP, FXD, PLASTIC-22007F , 100V, 5% 55112  185(2200PF)
AICS47 281-0788-00 CAP,FXD,CER DI:470PF,10%,100V 04222  SA102CA71KAA
ALC553 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA105E104MAA
A1(556 281-0775-01 CAP, FXD,CER D1:0.1UF,20%, 50V 04222  SAL0SE104MAA
A1C558 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, SOV 04222  SAL05E104MAA
ALC560 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SAL0SE104MAA
ALC561 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MAL01CI10ZMAA
ALC5A2 281-0775-01 CAP,FX,CER DI:0.1UF,20%, 50V 04222  SALOSE104MAA
ALC563 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SAL0SE104MAA
AIC565 281-0768-00 CAP, FXD,CER DI:470PF,20%, 100V 04222  MALD1A47IMAA
A1C586 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SAL05E104MAA
ALC590 290-0136-00 CAP, FXD,ELCTLT:2. 2UF,20%, 20V 05397 T322B225M020AS
ALCE® 261-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, L00V 04222  MA101C10ZMAA
ALCB35 281-0826-00 CAP. FXD.CER DI :2200PF, 10, 100V 20932  401EMI0QAD222K
ALC646 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SA10SE104MAA
ALCE47 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 04222 MAL0IC10ZMAA
AlC648 281-0862-00 CAP, FXD,CER DI:0.0D1UF ,+80-20%, 100V 04222  MA101C10ZMAA
AICB49 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MA101C10ZMAA
AIC764 281-0773-00 CAP,FXD,CER DI:0.01UF,10%, 100V 04222  MA201C103KAA
AIC770 281-0775-01 CAP. FXD.CER DI:0. 1UF, 20%, 50v 04222  SAIOSE104MAA
AIC?75 281-0214-00 CAP,VAR,CER DI:0.6-3PF,400V 52763 313613-140
ALCTT7 281-0771-00 CAP,FXD,CER DI:2200PF, 20%,200V 04222  SAL0BE22ZMAA
AIC?79 285-1101~00 CAP, FXD, PLASTIC:0. 022UF , 10%, 200V 19396  223K02PT485
AIC780 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222 SALOSE104MAA
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AlC782 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V p4z2z  SAIOBE104MAA
AIC785 281-0214-00 CAP, AR CER DI:0.6-3PF,400V 52763 313613-140
AlC787 281-0771-00 CAP,FXD,CER DI:2200PF,20%,200V 04222  SAL0BEZZ2MAA
AIC789 285-1101-00 CAP, FXD, PLASTIC;0.022UF, 10%, 200V 10396  Z23K02PT485
A1C796 281=-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SALO5ELDAMAA
ALCT797 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SA10SE104MAA
AlC799 285-1341-00 CAP, FXD, PLASTIC:D. 1UF, 20%, 100V TK1573 MKS2 0.1/100/20
A1CB24 281-0785-Q0 CAP,FXD,CER DI:68PF, 10%, 100V 04222  MALQ1ABBOKAA
AlC825 281-0767-00 CAP,FXD,CER DI:330PF,20%, 100V 04222  MAL06CI3IMAA
AlC828 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SALDSELOAMAA
AlC832 281-0775-01 £AP,FXD,CER DI:0. IUF,20%, 50V 04222  SALOSELCAMAA
AlC835 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 4222 SAI0SE104MAA
ALCB45 281-0771-00 CAP,FXD,CER DI :2200PF,20%, 200V 04222 SALOGE22ZMAA
AlCB47 285-1341-00 CAP, FXD, PLASTIC: Q. 1UF, 20%, 100V TKI573 MKS2 0.1/100/20
A1CB49 285-1341-00 CAP,FXD, PLASTIC:0.1UF, 20%, 100V TKIS73 MKS2 0.1/100/20
ALC851 285-1341-00 CAP, FXD, PLASTIC: 0. 1UF, 20%, 100V TKI573 MKS2 0.1/100/20
A1C853 281-0791-00 CAP,FXD,CER DI:270PF,10%,100V 04222 MALDIC271KAA
A1CB54 283-0279-00 CAP, FXD,CER DI:0.001UF, 20%, 3000V 51406  DHR12YSS102M3KV
A1CBSS 285~1255-00 CAP,FXD, PLASTIC:0. 01UF, 20%, 3KV 56289  430P582
ALCET1 285-1341-00 CAP, FXD, PLASTIC:0. 1UF, 20%, 100V TKI573 MKS2 0.1/100/20
ALCB73 281=-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SALOSE104MAA
ALCB7H 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SALOSE104MAA
ALCST? 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222 SALOSE104MAA
AlCs82 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%,100v 04222  MAZOICL103KAA
AJCBA3 283-0273-00 CAP,FXD,CER DI:0.001UF, 20%, 3000V 51406  DHR12YSS102M3KV
AlCS04 285-1222-00 CAP, FXD, PLASTIC:0. 068UF , 20%, 250V 55112  158/.068/M/250/H
AlCa06 290-1206-00 CAP, FXD, ELCTLT : 270UF , 20%, 450V TKOS00
A1C907 285-1177-01 CAP, FXD, PLASTIC: 1UF, 10%, 450V 80008 285-1177-01
ALC908 £83-0481~00 CAPR,FXD,CER DI:220PF,10%,250VAC TKI395 RKO611
ALC917 281-0812-00 caP.FJ(IJ,CER DI:1000PF, 10%, 100V 04222  MALDIC10ZKAA
A1£919 281-0852-00 CAP,FXD,CER D1:1800PF, 10%, 100vIC 04222  MAL01C182KAA
ALCS22 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SALOSE104MAA
AlC925 290-0973-00 CAP, FXD, ELLTLT : 100UF, 20%, 25VEC 55680  ULBIE10IMPA
ALCH40 290-0822-00 CAP,FXD, ELCTLT: 1000UF , 20, 50V 55650  ULB1ELO2TFAANA
Al1C941 285-1341-00 CAP,FXD, PLASTIC: 0. 1UF, 20%, 100V TK1573 MKSZ 0.1/100/20
AlC942 290-0768-00 CAP, FXD, ELCTLT: 10UF ,+50~20%, 100WVDC 54473  ECE~ALOOVIOL
A1€943 290-0768-00 CAP, FXD, ELCTLT: 10UF ,+50-20%, 100WVDC 54473  ECE-ALCOVIOL
A1C944 290-0183-00 CAP,FXD, ELCTLT: 1UF, 10, 35V 05397 T3228105K035AS
A1C945 281-0775-01 CAP,FXD,CER DI:D.1UF,20%,50V 04222 SA10SE104MAA
AlCas1 281-0773-00 CAP,FXD,CER DI:0.01UF,100%, 100V 04222 MAZ0IC103KAA
A1C952 281-0775-01 CAP, FXD,CER DI:0. 1UF,20%,50V 04222 SAIOGELO4MAA
A1C954 290-0847-00 CAP,FXD,ELCTLT: 33UF,+50-10%, 160V W/SLEEVE 55680 UHC2C330TFA
A1Ca56 290-0346~00 CAP, FXD, ELCTLY: 270UF . +100-10%, 40V 00853  301EN271W040B2
A1C958 290-1129-00 CAP,FXD, ELCTLT: 1000UF +1nm¢v1wc.zzv 56289 ORDER BY DESCR
ALC95S 290-1129-00 CAP, FXD,ELCTLT: 1000UF ,+1004-10%, 12V 56269 ORDER BY DESCR
ALCS60 £90-1125-00 CAP, FXD, ELCTLT: 1000UF, +100%-106, 12V 56289 ORDER BY DESCR
ALC961 290-1129-00 CAP, XD, ELCTLT: 1000UF ,+1004-10%, 12V 56289 ORDER BY DESCR
AlC962 290-1129-00 CAP, FXD, ELCTLT : 1000UF , +100%-10%, 12V 56280 ORDER BY DESCR
ALC963 290-1129-00 CAP, FXD, ELCTLT : 1000UF , +1 00%~10%, 12V 56283 ORDER BY DESCR
A1CSB4 290-1129-00 CAP, FXD, ELCTLT : 1000UF , +1 0010, 12V 56280  ORDER BY DESCR
A1CIE5 290-0989-00 (AP, FXD, ELCTLT :4700UF , 20%, 10V TKOS10 ECEALAS472
AlCo68 290-1123-00 CAP, FXD,ELCTLT; 1000UF , +100%~10%, 12V 56289 DORDER BY DESCR
AICS870 290-1129-00 CAP, FXD, ELCTLT : 1000UF , +100%-10%, 12V 56288 ORDER BY DESCR
ALC975 285-1255-00 CAP, FXD, PLASTIC:0. O1UF, 20%, 3KV 528G 430PS82
AL1CS878 285-1255-00 CAP, XD, PLASTIC: 0. O1UF , 20%, 3KV 56288  430P582
ALC979 285-1255-00 CAP, FXD, PLASTIC:0.01UF, 20%, 3KV 56280  430P582
AlC6121 281-0862-00 CAP,PXD,CER DI:0.D01NF,+80-20%, 100V D4z2z  MALOICLOZMAA
AlC6122 281-0862-00 CAP,FXD,CER DI:0.001UF,+R0-20%, 100V 04222 MAL10IC10ZMAA
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AIC6123 281-0862-00 CAP, FXD,CER DI:0.001UF, +80-20%, 100V 04222  MAL0ICI0ZMAA
AICH131 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 04222 MALDIC10ZMAA
ALC710i 281-0775-01 CAP, FXD,CER DI:0,1UF,20%, 50V 04222  SALOSE104MAA
ALC7201 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SALOSE104MAA
ALC7203 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA105E104MAA
AIC7204 281-0811-00 CAP,FXD,CER DI:10PF, 10%, 100V 04222 MALOIALODKAA
ALC7260 281-0775-01 CAP, FXD,CER D1:0., 1UF, 20%, 50V 04222 SA10SE104MAA
ALC7320 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SAL05E104MAA
ALC7361 281-0773-00 CAP,FXD,CER DI:0.Q1UF,10%, 100V 04222  MA201C103KAA
ALC7362 281-0775-01 CAP. FXD,CER DI:0.1UF, 20%, 50V 04222 SA105F104MAA
ALC7431 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222  MA201C1O3KAA
ALCR133 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DAZ527 (IN415Z2)
A1CR183 152-0141-02 SEMICOND DVC,DI:5W,SI,30V,150M4,30V,00-35 08508 DA2527 (IN4152)
A1CR200 152-0141-02 SEMICOND DVC,DI-SW,SI,30V,150M4,30v,00-35 03508 DA2527 (IN4152)
ALCR201 152-0141-02 SEMICOND DVC,DI-SW,SI,30V,150MA,30V,00-35 03508 DA2527 (INA152)
ALCR202 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (1N4152)
ALCR203 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ALCR226 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 {1N4152)
AICR227 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AlCRz28 152-0141-02 SEMICORD DVC.DI:SW.SI.30V.150MA.30V.00-35 03508 DA2527 (1NA152)
AICR229 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (IN4152)
AICR37Z 152-0141-02 SEMICOND OVC,D1:SW,SI,30V,150M8,30V,00-35 03508 DA2527 (1N4152)
AICR3B1 152-0245-00 SEMICOND DVC,DI:5W,SI,40V,D0-7 80009 152-0245-00
A1CR393 152-0141-02 SEMICOND DVC,D1:SW,SI,30V,150M4,30V,00-35 03508 DA2527 (1N4152)
AICR399 152-0141-02 SEMJCOND DVC,DI:SW,SI,30V,150MA,30V,D0~35 03508 DA2527 (1N4152)
AICR414 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 (3508 DA2527 (1N4152)
ALCR4LS 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (IN4152)
AICR487 152-0141-02 SEMICOND DVC,DI-SW,ST,30V,150M4,30V,00-35 03508 DA2527 (1N4152)
ALCR476 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (IN4152)
ALCR477 152-0141-02 SEMICOND DVC.DI:SW.SI.30V. 1504A.30V.00-35 03508 DAZ527 (INA152)
ALCRS0L 152-0141-02 SEMICOND DVC.DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (IN4152)
AICR504 152-0141-02 SEMICOND DVC,DI:-SW,SI,30V,150M4,30V,00-35 03508 DA2527 (1N4152)
AICR505 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DAZ527 (IN4152)
AICRS08 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AICR509 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M4,30V,D0~35 03508 DA2527 (IN4152)
AICRS14 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AICRS27 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1Nd152)
AICRS31 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AICR53Z 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 (3508 DA2527 (1N4152)
AICRS41 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (IN4152)
AICRSS1 152-0141-02 SEMICOND DVC,DI:SW,.SI,30V,150MA,30v,D0-35 03508 DA2527 (1IN4152)
ALCRS56 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,00-35 03508  DA2527 (1N4152)
ALCRE90 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30v,00-35 03508 DA2527 (1N4152)
ALCR712 152-0141~02 SEMICOND DVC,DI:SW,SI,30V,150Ma,30V,00-35 03508 DAZ627 (IN4152)
AICR7B4 152-0141-02 SEMICOND DVC,DI:5W,S1,30V,150M4,30V,00-35 03508 DA2527 (IN4152)
AICR765 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30v,D0-35 03508  DA2527 (1N41%52)
ALCR768 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DA2527 (IN4152)
AICR770 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (IN4152)
ALCR7BO 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
ALCRB05 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ALCRBIB 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1M4152)
ALCR820 152-0141-02 SEMICOND DVC,DI:SW,S1,30v,150MA,30V,D0-35 03508 DA2527 (1N4152)
AICR823 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AlCR824 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M4,30V,D0-35 03508 DA2527 (1N4152)
ALCR825 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,00-35 03508 DA2527 (1N4152)
ALCRE29 152-0141-02 SEMICOND DVC,DI:-SW,S1,30v,150M8,30v,00-35 03508  DA2527 (1N4152)
AICR840 152-0141-02 SEMICOND. DV, 01:5W, 1,30V, 150MA,30V,D0-35 03508 DA2527 (1N4152)
ALCRBAS 152-0141-02 SEMICOND DVC,D1:5W,SI,30V,150MA,30V,D0-35 (3508 DAZ527 (IN4152)
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ALCRAS1 152-0413-00 SEMICOND DVC.DI-RECT,51,400V,1.04, A5 80003 152-0413-00

ALCRE53 152-D413-00 SEMICOND DVC,DI:RECT,SI,400V,1.04,A58 BOOGA  152-D413-00

AICRES4 152-0413-00 SEMICOND DVC,DI:RECT,S1,400V,1.04,A59 BOOOR  152-(413-00

AlCREES 152-0413-00 SEMICOND DVC,DI:RECT,SI,400V,1.0A,AS9 80008 152-04i3-00

AICRI01 152-0750-00 SEMICOND DVC DT :RECT,BRIDGE,SI,600V,38, BOOD9  152-0750-00
250NS

ALCRa07 152-0681-01 SEMICOND DVC,DI:RECT,SI,E00V,3A 80009  152-0861-01

AICRG08 152-0141-02 SEMICOND OVC,DT:8W, 51,30V, 150MA,30V,00-35 03508  DA2527 (iN4152)

ALCRS20 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552  MB25DL

ALCRS4E 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MB2EOL

AlCRed47 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552  MBZa0L

ALCRO45 152-0141-02 SEMICOND DVC,DI:SW, 51,50V, 150MA,30V,00-35 03508  DAR527 (INALEZ)

AICR954 152-0400-00 SEMICOND Dve,DI:RECT,SI,400V,14 14857 MB250L

AICROES 152-0400-00 SEMICOND OVC,DI:RECT,SI,400V, 1A 14852  MBRsOL -

AICRE56 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V, 1A 14552 MB2sol

AICRRS? 152-0400~00 SEMICOND DVC,DI:RECT,SI,400V,1A 14557 MBZSOL

ALCRSE0 157-0400-00 SEMICOND DVC,DI:RECT,SI, 400V, 1A 14552 MB2S(L

ALCRo61 152-0400-00 SEMICOND DVC,DI:RECT,5I,400V, 1A 14552  MB250Y

AICR3E? 152-0400-00 SEMICOND DVC,DI:RECT,SI,AD0V, 1A 14552 MB2501

ALCR363 152-0400-00 SEMICOND DVC,DI:RECT,SE,400V,1A 14552  MBZEOL

AICRAES 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14452  MBZEOL

AICRoG7 152-0400-00 SEMICOND BVC,DI:RECT,SI,400V,1A 14552  MB250L

AICREED 152-0582-00 SEMICOND BVC,DI:RECT,SI,20V,3A, SCHOTTKY 80008  152-0582-00

AlCRaa] 152-0582-00 SEMICOND DVC,DI:RECT,SI,20V,3A, SCHOTTRY 80009  152-0532-00

ALCRT201 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 (3508 DA2527 (INA152)

AICR7202 152-0141-02 SEMICOND DVC,DI:SW,5I,30V,150MA,30V,D0-35 03508 DA25e7 (IN4152)

AICR7203 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,D0-36 03508 DAZ5Z7 (IN4152)

A1CR7301 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,00-35 03508  DA25Z7 (IN41SE)

A1CR7302 152-0141-02 SEMICOND DVC,DI:5W, 51,30V, 150M8,30V,00-35 03508 DA2S27 (1N4152)

AICR7303 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 {1M4152)

AICR7204 152-0141-02 SEMICOND DVC,DI:SW,S$1,30V,150M4,30¢,00-35 03508  DARSZ7 (IN4152)

AICR7305 152-0141-02 SEMICOND DVC,DI:SW,5I,30v,150MA,50V,D0-35 03508  DA2527 (1N4152)

AICR7306 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,D0-35 03508 DA2GZ7 (1N4i52)

ALCR7307 152-0141-07 SEMICOND OVC,DI:SW.5I,30V,150MA,30V,00-35 (3508 DAZE27 (1N4152)

AICR7308 152-0141-02 SEMICOND DVC,DI:SW, SI,30V,150MA,30V,00-35 03508 DA2527 (IN4152)

AlD5856 150-0035-00 LAMP, GLOW: 90V MAX, (. 3MA,AID-T WIRE LD TKOR1Z JHOOS/30110A

AlD5858 150-0035-00 LAMP, GLOW: 90V MAX,, 0. 3MA, AID-T WIRE LD TKOR1Z  JHODS/ 301104

ALDSET0 150-0035-00 LAMP, GLOW: 90V MAX, 0. 3MA, AID-T WIRE LD TKOZ13  JHODS/3011JA

ALE200 276-0752-00 CORE, EM: FERRITE 34880 2743001111

A1E201 276-0752-00 CORE, EM: FERRITE 34890 2743001111

AlE272 276-0752-00 CORE, EM: FERRITE 34300 2743001111

AlERS0 276-0752-00 CORE, EM: FERRITE, 34809 2743001111

ALE9O7 276-0635-00 CORE, EM: TOROID, FERRITE 02114 768 T188/3E2A

AlE9G4 276-0752-00 CORE, EM: FERRITE 34800 2743001111

A1F966 276-0752-00 CORE, EM: FERRITE 34899 2743001111

AlJze6 131-0787-0D TERMINAL, PIN:0.64 L X 0.025 S0 PH BRZ 22526 47354-000

AlJze? 131-0787-00 TERMINAL, PIN:0.64 L % 0.025 5§ PH BRZ 22526 47352-000

AlJ4z10 131-0589-00 TERM, PIN:0.46 L % 0.075 5Q PH BRZ GLD PL 22526  48283-029
(QUANTITY OF 4)

AlJB113 131-D580-00 TERM, PIN:0.45 L X 0.025 S0 PH BRZ 6LD PL PP526  4BZB3-029
(QUANTITY OF 4}

AlJ6121 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 BRZ GLD PL 22576 AB283-036
{QUANTITY OF 18}

AlJe123 131-4534-00 CONN, RCPT, ELEC:MEADER, 3 PIN STRIP 53387  DHY100300LE10P7E

ALJE411 131-0589-00 TERM,PIN:0.46 L X 0.025 5Q PH BRZ GLD PL 22506  43283-029
{QUANTITY OF 4)

AlJea12 131-4420-00 CONN, RCPT, ELEC:HEADER,2 X 7 53387  OHYZ014001E1057€

ALJa001 131-4421-00 CONN, RCPT, ELEC:HFADER, 2 X 10 53387  DHYZOZO001E1057E
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Replaceable Electrical

Parts - 2232 Service

Tektromix  Sarial /Assembly No. Mfr.
Compenentt: No. Part No. Effective  Dscont N & Description Code  Mfr. Part No.
ALJS00Z 131-44721-00 CONN, RCPT, ELEC:HEADER,Z X 10 £3387  DHYZOZODOLE1OS7E
A1J9003 131-4703-00 CONN,RCPT,ELEC:HEADER,2 X 8,0.1 SPACING 19613  DHY2016001E10S7E
ALJ90L0 13]-4418-00 CONN, RCPT, ELEC:HEADER, 8 P0S,0.156 CIR 53387  CLY100800LA1OJPE
ALJ9210 131-4419-00 CONN, RCPT, ELEC:HEADER, 2 X 5 53387  DHY2010001E10S7E
A1.9300 131-0608-00 TERMINAL,PIN:0.385 L X 0.025 BRZ GLD PL 27526  48283-036
(QUANTITY OF 5)
£1.8320 131-0589-00 TERM,PiN:0.45 L X 0.025 SQ PHBRZ GLD PL 22526  48283-02
(QUANTITY OF 4)
ALIG644 131-0808-00 TERMINAL, PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 3)
ALI9705 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
(QUANTITY OF 8)
A119882 131-0787-00 TERMINAL, PIN:0.64 L X 0.025 SQ PH BRZ 22526 47359-000 .
(QUANTITY OF 2)
ALISGES 131-0583-00 BO11430 TERM,PIN:0.46 L X 0.025 5Q PH BRZ GLD PL 22526  48283-029
ALL1I42 108-0420-00 COIL, RF: FIXED, 35NH, 154 TKI345  108-0420-00
ALL143 108-0420-00 COIL, RF: FIXED, 35NH, L% TK1345  108-0420-00
ALL192 108-0420-00 COIL, RF: FIXED, 35NH, 15% TKI345  108-0420-00
A1L193 108-0420-00 COIL, RF: FIXED, 35NH, 15% TK1345  108-0420-00
ALL960 108-1319-00 INDUCTOR, FIXED: 33UH, 10%, 1.8A 80009  108-1319-00
A1L961 108-1318-00 INDUCTOR, FIXED: 33LH, 10%, 1.84 80009 108-1318-00
AlL9E2 108-1315-00 TNDUCTOR, FIXED: 23UM, 10%,1.8A 80009 108-1319-00
ALL96B 108-0554-00 COIL, RF: FIXED, SUH,+/-20% TK1345  108-0554-00
ALQ102 151-0712-00 TRANSISTOR: PNP, 51,70-82 80009  151-0712-00
ALQL03 151-0712-00 TRANSISTOR: PNP, 51,7082 B00GS  151-0712-00
ALQL14 151-0190-00 TRANSISTOR:NPN, 51,70-92 BOCCY  151-0190-00
ALQ115 151-0190-00 TRANSISTOR:NPN, 81,7092 BO0CS.  151-0190-00
ALQ152 151-0712-00 TRANSISTOR: NP, 51,T0-92 80009 151-0712-00
ALQ1S3 151-0712-00 TRANSISTOR: PNP, 51, 70-02 80009  151-0712-00
ALQ164 151-0190-00 TRANSISTOR:NPN, ST, 7042 80009 151-0190-00
ALQIES 151-0130-00 TRANSISTOR:NPN, ST, T0-02 B00CO  151-0190-00
ALQ202 151-0212-00 TRANSISTOR:NPN, 51, T0-72 80009  151-0212-00
ALG203 151-0212-00 TRANSISTOR:NBW, 51, TD-72 8OO0  151-0212-00
ALQ20B 151-0369-00 TRANSTSTOR: PNP, ST, X-55 BOOGO  151-0369-00
ALGZO7 151-0369-00 TRANSISTOR: PP, 51, X-55 BOOCO  151-0369-00
A1QZ30 151-0271-00 TRANSISTOR: PNP, ST ,T0-92 BOOOS  151-0271-00
Al0Z3L 151-0271-00 TRANSISTOR: PNP, 51, T0-82 80008  151-0271-00
ALQ254 151-0752-01 TRANSISTOR:NPN, 51, MARCD T 04713 SRF3188
ALQ255 151-0752-01 TRANSISTOR:NPN, 5T MARCD T 04713 SRF3188
AlQ256 151-0752-00 TRANSISTOR:NPN, 1, MARCO T 25403 BFROS
ALG257 151-0752-00 TRANSISTOR:NPN, 51, MARCD T 25403  BFR96
AlG28? 151-0190-00 TRANSTSTOR:NPN, 51,7052 8000 151-0190-00
A1Q283 151-0736-00 TRANSISTOR:NPN, SI,T0-02 80009  151-0736-00
10784 151-0712-00 TRANSISTOR: PNP,S1,T0-52 80008 151-0712-00
ALQ285 151-0712-00 TRANSISTOR: PP, SI,70-92 80009  151-0712-00
A10302 151-0711-01 TRANSISTOR:NFN, 51, TO-92 04713 SPSAE0GM
( MATCHED PAIR WITH A10303 )
AL0303 151-0711-0% TRANSISTOR:NPN, 51, 70-82 04713  SPSB0SM
( MATCHED PAIR WITH ALQ302 )
Alga27 151-0711-01 TRANSISTOR:NPN, 51, 70-92 04713 SPSBE0SM
{ MATCHED PAIR WITH A10328 )
Algazs 161-0711-01 TRANSISTOR:NPN, ST, T0-82 04713  SPSBGOBM
( MATCHED PAIR WITH A10327 )
A10382 151-1042-00 SEMICOND DVC SE:FET,SI,T0-02 8009 151-1042-00
(LOCATIONS A & B)
A16384 151-0711-00 TRANSISTOR:NPN, SI, T0-928 80009 151-0711-00
A1Q397 151-0190-00 TRANSISTOR:NPN, ST, T0-82 80005  151-0190-00
AlQ401 151-1103-00 TRANSISTOR: FET,N CHANNEL, ST, TO-72 80009 151-1103-00
A1Q402 151-0190-00 TRANSISTOR:NPN, 51, T0-22 80009  151-0190-00
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assambly No. Mfr.
Componestt o Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
AlG413 151~0180-00 TRANSISTOR:NPN,S1,T0-92 BODDG  151-0180-00
AlQ4is 151-0711-00 TRANSISTOR:NPN, ST, T0-828 80009  151-0711-00
ALQ4Z20 151-0711-00 TRANSISTOR:NPN, 51, TO-028 20008  151-0711-00
AlQ421 151-0712-00 TRANSISTOR: PNP,SI, T0-92 80008  151-0712-00
Algd22 151-0199-00 TRANSISTOR; PP, ST, T0-92 80009  151-0199-00
Al0423 151-0424-00 TRANSISTOR:NPN,SI, T0-92 80008  151-0424-00
AlQ428 151-0711-00 TRANSISTOR:NPN, SI, TO-928 80008 151-0711-00
AlQ429 15L-0712-00 TRANSISTOR: PNP, ST, T0-92 80008  151-0712-00
ALQ473 151-0276-00 TRANSISTOR: PP, SI, T0-92 80009  151-0276-00
ALQ474 15}-0276-00 TRANSISTOR:PNP,S1, TO-92 80008  151-0276-00
ALQ487 151-0424-00 TRANSISTOR:NPN, ST, T0-92 80009  151-0424-00
A1Q509 151-0188-00 TRANSISTOR: PP, ST, TO-92 80003  151-0188-00
ALQ51I 151-0188-00 TRANSISTOR: PNP, ST, TO-92 80008 151-0188-00
AlQ521 151-0190-00 TRANSISTOR:NPN,SI, T0-92 80009  151-0190-00
AlQ522 151-0188~00 TRANSISTOR: PNP, ST, TO-92 80009  151-0188-00
ALQ523 151-0188-00 TRANSISTOR: PNP, 51, TO-92 80008  151-0188-00
A1Q524 151-0190-00 TRANSISTOR:NPN,5I,T0-92 80008  151-0190-00
AlQ525 151-0190-00 TRANSISTOR:NPN, ST, T0-92 80009  151-0190-00
AlQs27 151-0424-00 TRANSISTOR:NPN, 81, T0-92 80003  151-0424-00
ALQ541 151-0188-00 TRANSISTOR: PP, ST, T0-92 80008  151-0185-00
ALQ542 151-0190-00 TRANSISTOR:NPN, 51, TO-92 80008  151-0190-00
AlQ543 151-0190-00 TRANSISTOR:NPN,5I,T0-92 80009, 151-0190-00
A10544 151-0180-00 TRANSISTOR:NPN, SI,T0-92 80009  151-0190-00
AlQ576 151-0199-00 TRANSISTOR: PNP, ST, TO-92 80009  151-0139-00
A10578 151-0199~00 TRANSISTOR: PNP, ST, TO-92 80009 151-0199-00
A1G583 151-0198-00 TRANS1STOR: SELECTED 80009  151-0198-00
AlQ586 151-0198-00 TRANSISTOR: SELECTED 80009  151-0188-00
ALQ756 151-0432-00 TRANSISTOR:NPN, ST, 625, TO-92 27014 TO7381EZ
ALQ770 151-0188-00 TRANSISTOR: PNP, ST,T0-92 80009  151-0188-00
Q775 151-0347-00 TRANSISTOR:NPN, SI, TO-82 80008  151-0347-00
ALQ779 151-0350-00 TRANSISTOR: PNP,SI, T0-92 04713 2N5401
ALQ780 151-0190-00 TRANSISTOR:NPN,SI, TO-92 80009  151-0190-00
ALQ785 151-0347-00 TRANSISTOR:NPN, SI,70-92 80000 151-0347-00
AlQ789 151-0350-00 TRANSISTOR: PNP, ST, TO-92 04713 2N5401
ALGB04 151-0188-00 TRANSISTOR: PNP, ST, T0-92 80009  151-0188-00
ALQB14 151-01€8-00 TRANSISTOR: PNP, ST, TO-92 80000 151-0188-00
ALQ825 151-0424~-00 TRANSISTOR:NPN,SI, T0-92 80003  151-0424-00
A8 151-0199-00 TRANSISTOR: PNP,SI, T0-92 30009 151-0199-00
A10835 151-0199-00 TRANS1STOR: PNP, ST, T0-92 80009 151-0198-00
A10840 151-0347-00 TRANSISTOR:NPN,SI, T0-82 80008  151-0347-00
AlQe4s 151-0350-00 TRANSISTOR: PNP, SI,T0-92 04713 2N5401
Al(882 151-0405-00 TRANSTSTOR: DARLINGTON, NPN, ST, T0-126 80009  151-0405-00
A10308 151-0164-00 TRANSISTOR: PNP,SI, T0-92 04713  MPS2907A
AQ9z8 151-D432-00 TRANSISTOR:NPN,SI, 6254, TO-92 27014  TO7381E2
AlQ930 151-0164-00 TRANSISTOR: PNP, ST, T0-92 04713  MPS2907A
AlQ35 151-0565-00 THYRISTOR, SCR:8A, 200V, SENS GATE, TO-220 80009  151-0565-00

W/LEADFDRM

A10038 151-0276-00 TRANSISTOR: PNP,SI,T0-82 80009  151-0276-00
A10839 151-0276-00 TRANSISTOR:PNP,SI, T0-82 80009 151-0276-00
Al0844 151-0311-01 TRANSISTOR:NPN,SI,T0-126 80009  151-0311-01
ALQ846 151-0852-00 TRANSISTOR: 80008  151-0852-00
AlQ947 151-0852-00 TRANSISTOR: 80009  151-0852-00
ALQ7201 151-0188~00 TRANSISTOR: PNP, ST, T0-92 80009  151-0188-00
A1Q7202 151-0188-00 TRANSISTOR:PNP, 51,70-82 80003  151-0188-00
A1Q7203 151-0188-00 TRANSISTOR: PNP,S1,70-02 80009  151-0188-00
A1Q7204 151-0188-00 TRANSISTOR: PNP, ST, T0-82 80009 151-0188-00
AlQ7362 151071100 TRANSISTOR:NPN,SI,T0-928 80008  151-0711-00
Al1Q7420 151-0190-00 TRANSISTOR:NPN, SI,TD-82 80009  151-0190-00
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Parts - 2232 Service

Tektronix  Serial/Assembly No. Mfr
Camponent No. Part No. Effective  Dscont Nome: & Description Code _ Mfr. Part No.
AlQ7440 151-0190~00 TRANSISTOR:NPN, SI,T0-92 80009  151-0180-00
ALQ7470 151-0180~00 TRANSISTOR:NPN, ST, T0-92 80009  151-0190-00
A1Q7471 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
AlQ7472 151-0190-00 TRANSISTOR:NPN, 51, T0-92 80009  151-0190-00
A109070 151-1245-00 TRANSISTOR :MISFET , N=CHAN, TO~220 80008  151-1245-00
AIR100 313-1430-00 RES, FXD, FILM:43 OHM, 5%,0.2W 57668 TR20JT6E 43E
A1R101 313-1430-00 RES, FXD, FILM:43 OHM, 54,0 57688 TR20JT68 43E
ALR102 322-3155-00 RES,FXD,FILM: 402 OHM,1%, D 2W, TC=TO 57668 CRB20 FXE 402E
AJR103 322-3155-00 RES, FXO,FILM: 402 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 402E
ALR104 322-3101-00 RES, FXD,FILM:110 OHM,1%,0.2W,TC=TO 91837  CCF50-2G110R0F
AIR10S 322-3101-00 RES,FXD,FILM: 110 OMM,1%,0.2W, TC=TO 91637 CCF50-2G110R0F
AIR106 322-3161-00 RES, FXD, FILM: 464 ORM,1%,0.2W,TC=TO 91637  CCF50-26464RO0F
ALR1CB 322-3223-00 RES, FXD,FILM:2.05K OHM, 1%,0.2W, TCaTO 51668 CRB20 FXE 2KO5
ALR10S 322-3221-00 RES, FXD, FILM: 1.86K OHM, 1%,0.2W,TC=T0 80008 322-3221-00
AlR114 322~-3225-00 RES, FXD, F1LM: 2. 15K ORM, 1%,0.2W, TC=T0 57668 CRB20 FXE ZK15
AIR}15 322-3225-00 RES, FXD, FILM: 215K ORM,1%,0.2W, TC=TO 57668 CRB20 FXE 2Ki5
AIR11E 322-3130-00 RES, XD, FILM: 221 ORM,1%,0.24,TC=70 80000  322-3130-00
AIR118 322-3130-00 ' RES, FX0,FILM: 221 OHM,1%,0.2W,TC=T0 80009  322-3130-00
AlR120 322-3123-00 RES, FXD,FILM: 187 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 1B7E
AIR1Z1 322-3123-00 RES, FXD, FILM: 187 OHM,1%,0.2W,TC=T0 57668 CRB20 FXE 187E
AlR1Z22 322-3085-00 RES,FXD,FILM:75 ORM, 1%, 2U TC=TO 57668 CRB20 FXE 75E0
AlR125 322-3177-00 RES,FXD, FILM:681 OHM,1%,0.2W,TC=TO 91637 CCFS0-2GBB1ROF
AlRL26 322-3177-00 RES, FXD, FILM:B81 OHM,1%,0.2W,TC=T0 91837 CCF50-2GBB1ROF
ALRL30 . 322-3068-00 RES, FXD,FILM:43.9 DI-H,I%,O.N,T(;:TD 80009  322-3068-00
AlR131 322-3068-00 RES,FXD,FILM:48.9 OHM, 1%,0.2W,TC=T0 80009  322-3068-00
Al1R132 322-3165-00 RES, FXO,FILM: 511 OHM,1%,0.2W, TC=TO0 57668 CRB20 AXE 511E
ALR133 322-3101-00 RES,FXIJ,FILH:HO OHM, 14,0.2w,TC=TO ~ 41637 CCF50-2G110ROF
AlR135 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 100E
AIR136 322-3126~00 RES, FXD, FILM: 200 DHM, 1%,0.2W,TC=TO 91637 CCFS01G200ROF
AlIR138 322-3218-00 RES,FXD,FILM:1.82K OHM,1%,0.2W, TC<TO 57668 CRB20 FXE 1K82
AIRL39 322-3238-00 RES, FXD,FILM: 3.01K OHM,1%,0.2W, TC=TOQ 67668 CRB20 FXE 3KO1
AIR142 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 100F
A1R143 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W,TC=T0 57668 CRB20 FXE 100E
ALR144 322-3162-00 RES, FXD, FILM:475 OHM, 1%,0.24, TC=TQ 57668 CRB20 FXE 475E
AlR145 311-1238-00 RES."-‘AR.NM: TRMR, 5K OHM.0.5W 32997  3386x-DY6-502
AIR150 313-1430-00 RES, FXD, FTEM:43 OHM, 5%,0.2W 57668  TR2OJTES 43t
AlR15] 313-1430-00 RES,FXD,FILM: 43 OHM, 5%,0.24 57668  TR20JT68 43E
AlR152 322-3155-00 RES,FXD,FILM: 402 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 402E
ALR1S3 322-3155-00 RES, FXD, FILM:402 OHM,1%,0.2W, TCaTO 57666 CRB20 FXE 402E
AIR154 322-3101-00 RES,FXD,FILM: 110 OHM,1%,0.2W,TC=T0 91637  CCF50-26110RO0F
AIR155 322-3101-00 RES, EXD,FILM: 110 OHM,1%,0.24,TC=TO 01837  CCFS0-26110ROF
ALR156 322-3161-00 RﬁS.FXD.FIUI:aEd OHM,1%,0.24,7C=T0 91637  CCF50-2G464ROF
AIR1SE 322-3223-00 RES,FXD,FILM:2.05K OHM, 1%,0.24,TC=TO 57668 CRB20 FXE 2K05
ALR1SS 322-3221-00 RES,FXD,FILM:1.96K OHM,1%,0.2W, TC=TO 80008  322-3221-00
AlR164 322-3225-00 RES,FXD, FILM:2.15K OfM, 1%,0.24, TC=T0 57668 CRB20 FXE 2K15
ALR165 322-3225-Q0 RES, FXD,FILM: 2.15K OM, 1%,0. 24, TCaTO 57668 CRB20 FXE 2K15
AIR166 322~3130-00 RES, FXD,FILM:221 OHM,1%,0.2W,TC=T0 80009  322-3130-00
AIR1EB 322-3130-00 RES,FXD,FILM:221 OHM,1%,0.2W,TC=TO 80009  322-3130-00
AlR170 322-3123-00 RES,FXD,FILM: 187 OHM,1%,0.2W,TC=T0 57668 CRR2D FXE 187E
ALR171 322-3123-00 RES,FXD,FILM: 187 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 187E
AlR172 322-3085~00 RES,FXD,FILM:75 OHM, 13%,0.2W, TC=TD 57668 CRB20 FXE 75E0
ALR175 322-3177-00 RES,FXD,FILM: 681 OHM,1%,0.2W, TC=T0 91637  CCF50-2GBBIROF
ALR176 322-3177-00 RES, FXD, FILM: 681 OHM,1%,0.2W,TC=TO 91837  CCF50-2GEB1ROF
AIRIB0 322-3068-00 RES,FXD,FILM:49.9 OHM,1%,0.24,7C=T0 80008  322-3088-00
AlR1S) 322-3068-00 RES, FXD, FILM; 49.9 ORM, 1%,0.2W,TC=TO BODOS  322-3068-00
AlR182 322-3165-00 RES, FXD, FILM: 511 OHM,1%,0.2W,TC<TO 57668 (RB20 FXE S11E
AIRIE3 322-3101-00 RES, FXD,FILM: 110 OHM,1%,0.2W, TC=TO 91637 CCF50-2GL10ROF
AlR185 322-3097-00 RES, FXD, FTLM: 100 om.lx,u.zu.‘rr:-'ra 57668 CRB20 FXE 100E

REV APR 1990

8-13



Replaceable Electrical Parts - 2232 Service

Serial /Assembly No.

Mfr.

Code  Mfr. Part No.

Effective Dscont  MNeme & Description

Tektronix

Componentt No, Part No.

AlR186 322-3126-00
AlRigs 322-3218-00
AlR189 322-3239-00
AlR192 322-3097-00
AlR193 322-3097-00
AlRiS%4 322-3162-00
ALR195 311-1238-00
ALR200 322-3147-00
AlR202 322-3178~00
A1RZ03 322-3178-00
AlRZ204 322~3089-00
A1RZ06 322-3138-00
ALR207 322-3139-00
AlR210 322-3130-00
AlRZ12 322-3086-00
AlR213 322-3086-00
AlRz15 322-3135-00
ALRZ16 322-3163-00
AlR217 322-3163-00
AlR218 322-3102-00
AlRZ19 322-3102-00
AlR220 307-0104-00
AlRZee 322-3288-00
ALR223 322-3289-00
AlR225 322-3261-00
AlR226 322-3130-00
AlR227 322-3130-00
AIRZ30 322-3086-00
AlRZ31 322-3086-00
ALR233 322-3086-00
AlR234 322-3054-00
AlRZ235 322-3054-00
AIR236 322-3185-00
AlR239 322-3228-00
AIR240 311-1248-00
AlRz41 311-1237-00
AlR242 313-1273-00
AlRZ44 322-3172-00
AlR245 322-3172-00
AIRZE0 322-3130-00
AIR251 322-3130-00
AlR254 . 322-3110-00
AlR255 322-3110-00
AIR256 322-0175-00
AlR257 322-0175-00
AIR258 322-0180-00
AIR259 322-0180-00
AlR261 323-0058-00
AlR262 322-3114-00
AlR266 307-1502-01
AIR278 322-3265-00
AlR279 322-3322-00
AlRZ81 322-3185-00
AlR282 322-3277-00
AlRZ83 322-3162-00
AlRZ84 322-3173-00
AIR285 322-3169-00
AIRZEE 322-3068-00
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80009
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91637
91637
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CCFSO16200R0F
CRB20 FXE ka2
CRB20 FXE 3K01
CRB20 FXE 100E
CRB20 FXE 100E
CRB20 FXE 475E

3386X-DY6~502
322-3147-00
CCF50~2GESEROF
CCF50~26698R0F
CRB20 FXE BZES
CRB20 FXE 274E

CRB20 FXE 274E
322-3130-00

CCFS0-2G76RB0F
CCF50-2G78R8OF
CRB20 FXE 243t
CCF50-26487ROF

CCF50-26487R0F
CCF50-2F113R0OF
CCF50-2F113R0F
CB3365

CRB20 FXE 10KO
CRBZ0 FXE 1OKO

322-3261-00
322-3130-00
322-3130-00
CCF50-2G76RE0F
CCF50~2676RE0F
CCF50-2G76R80F

322-3054-00
322-3054-00
CRB20 FXE 825
CRB20 FXE 2K32
3386X-T07-501
3386X-DYE-102

TR2QJE 27K
CRB20 FXE GOAE
CRB20 FXE 604E
322-3130-00
322-3130-00
CCF50-2GL37ROF

CCF50-2G137R0F
CEBTO-5490F
CEBTQ-6490F
CEBT0-7320F
CEBTO-7320F
CRB11FX39RZE

CRBZOFX1SQEAXIAL
307-1502-01
322-3265-00
CRB20 FXE 22K1
CRB20 FXE 825E
CRBZ0 FXE 7KS0

CRB20 FXE 475E
322-3173-00
CCF-50-5620-F
322-3068-00
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Replaceable Electrical Parts - 2232 Service

Tektromix  Serial /Assembily No. Mfr.
Component No. ___ Part No. Effective  Dscont Nae & Description Code  Mfr. Part Mo.
AlR287 322-3068-00 RES,FXD, FILM:48.9 OKM, 1%,0.2W,TC=T0 80009  322-3068-00
AlRZE8 322-3158-00 RES, FXD, F1LM:432 OHM,1%,0.2W,TC=T0 57688 CRB2D FXE 432
AlR283 322-3158~00 RES, FXD, FILM:432 OHM,1%,0.2W, TC=TQ 57668 CRBZD FXE 432
AlR29Z 322-3179-00 RES, FXD, FILM: 715 OHM,1%,0.2W, TCeTO 57665 CRB20 FXE 715E
ALR293 313-1620-00 RES, FXD, FILM: 62 OHM,54,0.20 57668 TR2OJTBREZED
ALR301 322-3130-00 RES. FXD, F1LM: 221 ORM,1%,0.24, TOuT0 80008  222-3130-00
AIR302 322-3120-00 RES,FXD,FILM: 221 OHM,1%,0.2W, TC=T0 80009  322-3130-00
ALR303 322-3130-00 RES,FXD,FILM: 221 OHM,1%,0.2W,7C=TO 80009 322-3130-00
ALR304 322~3210-00 RES, FXD, FILM: 1.5K ORM, 1%,0.2W,TC=T0 57668 CRB20 FXE IKS0
A1R305 322-3210-00 RES,FXD, FILM:1,5K OBM, 1%,0.2W,TC=TO 57668 CRB20 FXE 1K50
AIR306 313-1470-00 RES, FXD,FILM:47 OHM,5%,0.2W 57668  TRZOJE 47E
AIR307 313-1470-00 RES, FXD, F1LM: 47 OHM,5%.0.2W 57666 TR20JE 47€
AIR309 311-2230-00 RES, VAR, NONWW: TRMR, 500 ORM, 20%,0.50 LINEAR  TK1450 GFOGLT 500
AIR310 322-3194-00 RES,FXD, FILM: 1.02K OHM,1%,0.2W, TC=TO 91637  CCF50-2GL0200F
AiR311 322-3194-00 RES,FXD,FILM:1.02K OHM,1%,0.2W, TCTO 91637  CCF50-2610200F
ALR312 322-3098-00 RES, FXD,FILM: 102 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 102E
ALR314 322-3170-00 RES, FXD, FILM: 576 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE S576E
AlR315 322-3170-00 RES, FXD, FILM: 576 OHM,1%,0.2W, TCaTO 57666 CRB20 FXE 576E
AlR317 322-3218-00 RES,FXO0,FILM:1.82K OHM,1%,0.2W,TC=TO 57668 CRB20 FXE 1KBZ2
AlR31E 322-3183+00 RES, FXD, FILM: 1K ORM, 1%, 0. 24, TC=T0 57668 CRBZ0 FXE 1KOO
AlR31S 322-3212-00 RES, FXD, F1LM: 1. 58K ORM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K58
ALR321 322-3208-00 RES, FXD, FILM: 1.43K ORM, 1%,0.2¥, TC=TO 57668 CRB20 FXE 1K43
AlR3Z2 322-3238-00 : RES, FXD, FILM: 2. 94K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 2K94
AIR324 322~3007-00 RES, FXD, FILM: 100 QRM, 1%, 0.24,TC=TO 57668 CRB20 FXE 100
AIR326 322-3130~00 RES, FXD,FILM:221 OHM,1%,0.2W,TC=TO 80009 322-3130-00
ALR327 322-3130-00 RES,FXD,FILM: 221 OHM,1%,0.2W,7C<TO 80009 322-3130-00
ALR328 322-3130-00 RES,FXD,FILM; 221 OHM,1%,0.2W,TC=TO 80009  322-3130-00
A1R329 322-3210-00 RES, FXD, FILM: 1.5€ OMM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K50
AIR330 322-3210-00 RES, FXD, F1LM:1.5K OHM, 1%,0.2W,TC=TO 57688 CRB20 FXE 1KSD
AIR331 313-1470-00 RES, FXD, FILM:47 OHM,5%,0.2W 57668  TRZOJE 47E
AlR332 313-1470-00 RES, FXD, FILM: 47 OHM,5%,0.2W 57668 TR20JE 47E
AlR335 322-3203-00 RES, FXD, FILM:1.27K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K27
AIR338 322-3203-00 RES, FXD, FILM: 1.27K OHM,1%,0.2W,TC=TO 57668 CRB20 FXE 1K27
AIR337 322-3098-00 RES, FXD, FILM: 102 OHM,1%,0.2, TCaTO 57658 CRB20 FXE 102E
AIR339 322-3170-00 RES,FXD, FILM: 576 OHM,1%,0.2W, TC=TO0 57668 CRB20 FXE 576E
AIR340 322-3170-00 RES, FXD, FI1LM: 576 OHM,1%,0.2W,TC=T0 57665 CRB20 FXE 576E
ALR342 322-3218-00 RES, FXD, FILM: 1.82K OH4,1%,0.20, TC=TO 57668 CRB20 FXE 1K82
AIR343 322-3193-00 RES,FXD,FILM: 1K OHM, 1%,0.2W,TC<TO 57668 CRB20 FXE 1K0D
AIR344 322-3212-00 RES, FXD, FILM: 1.58K DHM,1%,0.2W, TC=T0 57668 CRB20 FXE 1K58
ALR346 322-3208-00 RES, FXD, FILM: 1.43K OHM,1%,0,2W, TCaTO £7668 CRB20 FXE 1K43
ALR347 322-3238-00 RES, FXD,FILM: 2.94K OHM,1%,0.2W,TC=TO 57668 CRB20 FXE 2K94
AIR349 322-3007-00 RES, FXD,FILM:100 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 100£
ALR350 313-1470-00 RES, FXD,FILM: 47 OHM, 5%,0.2W 57668 TR2OJE 47E
AIR351 313-1470-00 RES,FXD,FILM:47 DHM,5%,0.2% 57668  TREOJE 47E€
AIR352 321-0274-00 RES, FXD,FILM:6.98K OHM,1%,0. 125, TC=TO 19701  S043EDEKIBOF
AIR353 321-0274-00 RES, FXD,FIIM:6.98K O#M,1%,0.125W, TC=T0 19701  5043FDEKSSOF
A1R354 313-1470-00 RES, FXD, FILM:47 OHM, 5%,0.20 57668 TRZOJE 47E
A1R355 313-1470-00 RES, FXD,FILM:47 OHM,5%,0.2W 57668 TRZOJE 47€
AIR356 322-3268-00 RES,FXD,FILM:6,19K OHM,1%,0.2W,TC=TO 57668 CRB20 FXE 6K19
AIR3E7 322-3149-00 RES, FXD,FILM: 348 OHM,1%,0.2W, TC=T0 80009  322-3143-00
AIR358 322-3097-00 RES, FXD,FILM: 100 OHM,1%,0.2W, TC=TO 57668  CRB20 FXE 100F
AIR359 322-3148-00 RES, FXD,FILM:340 OHM,1%,0.2W,TC=T0 80009  322-3148-00
AIR360 322-3156-00 RES,FXD,FILM:412 OHM,1%,0.2W,7C=T0 57668 CRB20 FXE 412E
AIR361 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 100
AIR362 313-1272-00 RES, FXD, FILM:2.7K OHM,5%,0.2W 87668 TR2ZOJE 027
ALR363 313-1470-00 RES, FXD, F1LM:47 OHM,5%,0.2W 57666 TREOJE 47E
RIR365 313-1620-00 RES, FXD, FTLM:62 OMM,5%,0. 2 57668 TR2ZOJTES62E0
AIR366 322-3222-00 RES, FXD,FILM: 2K OHM,1%,0, 2, TC=TO 57668 CRB20 FXE 2K0O
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Replaceable Electrical Parts — 2237 Service

Tektronix

Serjal fAssembly No. -

Mfr.

Code  MfT. Part No.

Component No. Part No. Fffective Dscont Hame & Description

AIR367
AIR389
AlR372
AIR374
ALR381
A1R382

A1R384
A1R38S
ALR386
AIR389
A1R390
ALR392

ALR293
AIR395
ALR397
AIR3SB
ALR2%9
AlR402

AlR403
AlR404
AlRA0S
AlR406
AIR407
AlRall

AlR4l2
AlR4L3
AlR414
AlR415
AIR416
ALR417

ALR419
A1R420
ALR4z)
AlR422
AlR4Z3
AlR424

AlR426
AlRa427
ALR4ZE
AlR429
AlR432
AlR433

AlR434
A1R43S
A1R436
AlR437
AlR445
AlR448

AlR443
AlR452
AIR4S3
A1R454
A1R4SS
ALR4S7

AIR458
AIRAS8
ALR4E0
A1R46]

8-16

322-3189-00
322-3181-00
313-1220-00
322-3222-00
822-3444-00
313-1470-00

313-1121-00
322-3012-00
322-3183-00
322-3001-00
322-3087-00
322-3181-00

313-1240-00
322-3189-00
322-3030-00
322-3126-00
322-3181-00
322-3239-00

322-3165-00
322-3261-00
322-3181-00
322~3205-00
313-1134-00
322-3289-00

322-3193-00
322-3293-00
313-1244-00
313-1244-00
322-3354-00
322-3354-00

322-3218-00
322-3087-00
322-3318-00
322-3001-00
322-3001-00
322-3318-00

313-1434-00
313-1434-00
322-3193-00
322-3193-00
313-1823-00
313-1823-00

311-2262-00
311-2262-00
322-3133-00
322-3133-00
322-3385-00
313-1270-00

313-1270-00
322-3120-00
313-1470~00
313-1470-00
322-3007-00
322-3145-00

322-3182-00
322-3180-00
322-3141-00
322-3141-00

RES, FXD,FILM:750 OHM,1%,0.2W,TC=TC
RES, FXD, FILM:22 OHM,5%,0. 20
RES,FXD, FILM: 2K OM, 1%, 0.2, TC=T0
RES, FXD, FILM:412K ORM,1%,0.2W,TC<T0
RES, FXD, FILM: 47 OHY,5%,0. 2
RES,FXD, FILM: 120 OHM,5%,0.2W
RES,FXD,FILM:13 OHM, 1%, 2H.TI3—T0

RES, FXD, FILM: 10 G'HJ%. ZH,TC—TO
RES, FXD, FILM: 100 OHM,1%,0.2y, TC=TO
RES,FXD, FILM:750 OHM, 1%, 0. ZW.WTO

RES, FXD, FILM:24 ORM,5%,0.20

RES, FXD, FILM:903 OHM, 1%,0.2W, TC=T0O
RES, FXD, FILM:20 OHM,1%,0.2W, TCaTO
RES, FXD, FILM:200 CHM,1%,0.2W,TC=T0
RES, FXD, FILM: 750 OHM, 1%,0.2W, TCsTO
RES, FXD, FILM:3.01K OHM, 1%,0.2W,TC=T0

RES, FXD,FILM:511 OHM,1%,0.2W, TCaTO
RES,FXD,FILM:5, 11K OrM,1%,0.2V, TC=T0
RES, FXD,FILM:750 OHM,1%,0.2W,TC=T0
RES, FXD, FILM:1.33K OHM,1%,0.2W, TC=T0
RES, FXD, FILM: 130K OHM 5%,0.2W

RES, FXD, FILM; 10K OHM,1%,0.2W, TC=TO

RES, FXD, FILM: 1K OFM, 1%,0. 24, TC=TO
RES, FXD, FILM: 11K OHM,1%,0.24,TC=
RES, FXD, FI{M: 240K OHM, 5%,0. 20

RES, FXD, FILM: 240K OHM, 5%, 0.2W
RES,FXD, FILM:47 5K OHM, 1%,0 .2'|-LTC-TD
RES,FXD, FILM:47 .5K OM, 1%,0.2W,TC=

RES.FJ(D,FILH 1.82K GI'H.IS.O ZH TC=TO
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57668
91637
57668
57668
91637
57668

80005
57868
57668
57668
57668
91637

57668
57668
57668
91637
91837
57668

57668
80003
91637
57668
57668
57668

57668
57668
57668
57668
80003
80002

57668
57668
57668
57688
57658
57688

91637
91637
57668
57668
57668
57668

80008
80008
800038
80009
57668
57668

57668
80009
57668
57668
57668
57668

80009
80009
57668
57668

CRB 20 FXE 909E
CCF501G750R0F
TR20JE22E
CRB20 FXE 2K00
CCF50-2F41202F
TR20JE 47E

313-1121-00
CRBZDFXE3OLE
CRB 20 FXE 90SE
CRB20FXE180E
CRB20 FXE 100E
CCF5016750R0F

TR2GIT6824ED
CRB 20 FXE 90SE
CRB 20 FXE 20E0
CCF501G200R0F
CCF501G750R0F
CRB20 FXE 3K01

CRB20 FXE S11E
322-3261-00

CCF501G750R0F
CRB20 FXE 1K33
TR20JTES 130K
CRB20 FXE 10KO

CRB20 FXE 1K0O
CRB20 FXE 11KO
TR20JE 240K
TRROJE 240K
322-3354-00
392-3354-00

CRB20 FXE 1K82
CRB20 FXE 100E
CRB20 FXE 20K0
CRBZOFXEL80E
CRBZQFXE180E
CRBZ0 FXE 20K0

CCF50-2-64303JT
CCF50-2-643030T
CRB20 FXE 1K00
CRB20 FXE 1K00
TR20JE 82K
TR20JE 82K

311-2262-00
311-2262-00
322-3133-00
322-3133-00
CRB20 FXE 100K
TR20JT68 27E

TR20JT68 27E
322-3130-00
TR20JE 47E
TR20JE 47E
CRBZ0 FXE 100E
CRB20 FXE 316E

322-3182-00
322-3180-00
CRB20 FXE 287E
CRB20 FXE 287¢
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Replaceable Electrical Parts - 2232 Service

Tektromix  Serial fAssambly No. MfT.
Campanent. No, Part No. Effective  Dscont Name & Description Code  Mfr. Part Mo
AlR462 322-3194-00 RES,FXO,FILM:1,02K OHM, 1%,0.2W, TC=T0 91637 CCF50-2G10200F
ALR4G3 322-3215-00 RES, FXD, FILM:1.69K OHM,1%,0.2W, TC=TC 80009 322-3215-00
ALR464 322-3158-00 RES,FXD,FILM:432 OfM,1%,0.2d, TC=TO 57668 CRBZD FXE 432
A1R465 322-3158-00 RES, FXD, FTILM:432 OFM,1%,0.2W, TC=TO 57668 CRB2D FXE 432
AIR467 322-3243-00 RES, FXD, FILM: 3.83K OHM, 1%,0.2W, TC=TD 56845 ORDER BY DESCR
ALR468 322-3248-00 RES, FXD, FILM:3.83K OHM, 1%,0.2W, TC=TO 56845 ORDER BY DESCR
A1R4ES Jz2-3245-00 RES, FXD, FILM:3.83K OHM, 1%,0.2W, TC=TO 56845 DRDER BY DESCR
ALR4T0 322-3249-00 RES, FXD,FI1LM:3.83K OHM, 1%,0.2W,TC=T0 - 56845  ORDER BY OESCR
A1R471 311-2273-00 RES, VAR, NONwWW: TRMR, 2K OHM,20%,0. 5W 80008 311-2273-00
ALR473 322-3218-00 RES, FXD, FILM:1.82K OHM, 1%,0.24, TC=T0 57668 CRB20 FXE 1KB2
AlR474 322-3193-00 RES, FXD, FTLM: 1K OHM, 1%, 0. 2W, TC=TO 57668 CRB20 FXE 1KQO
A1R476 322-3143-00 RES, FXD,FILM:301 OHM,1%,0.24,TC=TO 57668 CRB20 FXE 301E
AlR477 322-3205-00 RES,FXD,FILM:1.33K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 3K33
ALR478 322-3215-00 RES,FXD,FILM: 1.69K OHM, 1%,0.2W, TC=TO 80008 322-3215-00
AlR485 322-3130-00 RES,FXD,FILM: 221 ORM,1%,0.24,TC=TO 80008  322-3130-00
AlRAg7 322-3130-00 RES,FXD, FILM: 221 OH¥,1%,0.24,TC=T0 80009  322-3130-00
AlR4s4 307-0104-00 RES, FXD,CMPSN:3.3 OHM, 5%,0.25 01121 CB3365
ALR499 307-0104-00 RES, FXD,CMPSN:3.3 OHM, 5%, 0. 254 01121 CB33G5S
ALR500 322-3087-00 RES, FXD, FTUM: 100 OHM, 1%,0.2W,TC=TQ 57668 CRB20 FXE 100
AIR50L 322-3261-00 RES, FXD, FILM:5.11K OHM, 1%,0.2W, TC=T0 BODDY  322-3261-00
A1RS502 322-3189-00 RES,FXD, FILM:905 OHM, 1%,0.2W, TC=TO 57688 CRB 20 FXE 909E
AIR503 322-3354-00 RES,FXD,FILM:47.5K ORM, 1%,0.2, TC=T0 80008  322-3354-00
A1R504 313-1124-00 RES, FXD, FILM: 120K OHM,5%,0.2W 57668 TR2QJE1Z0K
AIRS05 322-3354-00 RES, XD, FILM: 47 .5K OHM,1%,0.2W, TC=T0 80009 322-3354-00
ALRS07 322-3154-00 RES, FXD, FILM:392 OHM,1%,0.2W,TC=TO 57668  RB2OFX392E
A1RS08 322-3225-00 RES, FXD, FILM: 2. 15K OHM, 1%,0.2W,TCaTO 576568 CRB20 FXE 2K15
ALR510 322~3162=-00 RES, FXD, F1LM: 475 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 475E
ALRSLE 322-3249-00 RES, FXD, FILM:3.83K OHM, 1%,0.24, TC=TO 86845 ORDER BY DESCR
AlR512 322-3254-00 RES,FXD,FILM:4.32K OWM,1%,0.2W, TC=TO 57668 CRBZ0 FXE 4K32
A1R513 322-3154-00 RES, FXD, FILM:392 OHM,1%,0.2W,TC=T0 57668 RB20OFX392E
AlRS14 322-3162-00 RES, FXD,FILM: 475 OHM, 1%,0.2W, TCaTO 57668 (CRB20 FXE 475E
ALR515 3z2-3261-00 RES,FXD,FILM:5.11K OHM, 1%,0.2W,TC=T0 80009 322-3261-00
ALRS16 322-3243-00 RES,FXD,FILM:3.B3K OHM,1%,0.24,TC=T0 56845 ORDER BY DESCR
AIR517 322-3254-00 RES, FXD, FILM:4,32K OtM,1%,0.2W, TC=TO 57668 CRB20 FXE 4K32
AIR518 322-3193-00 RES, PXD,FILM: 1K OHM, 1%,0.2W,TC=TO 576688 CRB20 FXE 1KOO
AlRS21 322-3193-00 RES, FXD, FIWM: 1K OFM, 1%,0.2W, TC=T0 57668 CRBZ0D FXE 1KOO
AIRS22 313-1363-00 RES, FXD, FTiM: 36K OHM,5%,0.2W 57668 TR20JE 36K
ALR52Z3 322-3306-00 RES, FXD, FTEM: 15K OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 15K0
AlRS524 322-3318-00 RES,FXD, FIEM: 20K OHM, 1%, 0.2W, TC=TO 57668 CRB20 FXE 20K0
AIR525 322-3322-00 RES, FXD,FILM:22.1K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 22Kl
AIR526 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%, 0.2, TC=TO 57668 CRB20 FXE 1K50
AIRS27 _ 322-3258-00 RES,FXD,FILM:4.75K OHM,1%,0.2W,TC=T0 56845 DRDER BY DESCR
AlR528 322-3189-00 RES,FXD,FILM:909 OHM,1%,0.2W,TC=T0 57668 CRB 20 FXE 909E
AIRSZY 322-3243-00 RES, FXD,FILM:3.32K OMM, 1%,0.2W, TC=T0 80009  322-3243-00
AIRS30 313~1470-00 RES,FXD,FILM:47 GtM,5%,0. M 57668 TR20JE 47E
AIRG31 322-3258-00 RES,FXD,FILM:4.75K OHM, 1%,0.2W, TC=TO 56845 ORDER BY DESCR
AiR532 322-3193-00 RES,FXD,FILM: IK OHM, 1%,0.2M, TC=T0 57668 CRB20 FXE 1KDO
AIR533 322-~3193-00 RES, FXD,FILM: 1K OHM, 1%, 0. 24, TC=TO 57668 CRB20 FXE 1K0O
AiR534 322-3193-00 RES,FXD,FILM: 1K OHM, 1%, 0. 24, TC<TO 57668 CRB20 FXE 1K00
ALR535 322-3414-00 RES, FXD, FILM: 200K OHM, 1%,0.2W, TC=TO 91637 CCFS0G20002F
ALRS36 313-1394~00 RES, FXD, F1LM: 390K, 5%,0.2W 57668 TR20JE 330K
ALRS37 322-3283-00 RES,FXD,FILM: 10K OHM, 1%,0.2W, TC=TO 657668 CRB20 FXE 10KO
ALR538 322-3261-00 RES, FXD, FILM:5.12K OHM, 1%,0.2W, TC=T0 80009  322-3261-00
ALRS539 322-3261-00 RES,PXD, FILM:S5. 11K OHM,1%,0. 2, TC=TO 80009 322-3261-00
AIR540 322-3165-00 RES, FXD, FTLM:51) OfM,1%,0.2W,TC=T0 57668 CRB20 FXE 511E
A1RS41 322-3165-00 RES, FXD, FILM; 511 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 511E
AIR542 315-0274-00 RES, FXD, FILM: 270K OHM,5%,0.254 57668  NTR2BJ-E270K
ALR543 315036400 RES, FXD, FILM:360K OHM,5%,0.2W 57668  NTR25J-E360K
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ALR544 322-3158-00 RES,FXD,FILM:432 OHM,1%,0.24, TCATO 57668 CRB2D FXE 432
AIR545 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE 1K0D
A1RS46 313-1333-00 RES, FXD, FILM:33K OHM,5%,0.2W 67668 TR2OJE 33K
AIRS47 322-3193-00 RES, FXD, FILM: 1K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 1K0O
A1R548 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.24, TCaTO 57668 CRB20 FXE 1K0O
AIRS49 322-3185-00 RES, FXD, FILM: 825 OHM, 1%,0.2, TC=T0 57668 CRB20 FXE 825E
AIRS50 322-3261-00 RES, FXD,FILM:5.11K OHM, 1%, 0. 2%, TC=TO 80003 322-3261-00
AIRS51 322-3258-00 RES,FXD,FILM:4.75K ORM,1%,0.2W, TC=T0 56845 ORDER BY DESCR
A1R552 322-3258-00 RES, FXD, FILM:4.75K OHM, 1%,0.2W,TC=T0 56845 ORDER BY DESCR
ALRSS3 322-3258-00 RES, FXD, FILM:4.75K OHM,1%,0. 20, TC=TO 56845 ORDER BY DESCR
AIRS54 322-3193-00 RES, FXD, FILM: 1K OM, 1%,0.24, TC=TO 57668 CRB20 FXE 1KQO
ALRS55 322-3177-00 RES, FXD, FILM: 681 OHM,1%,0.2W,7C=TD 81637 CCF50-2GBS1R0F
ALRS56 322-3261-00 RES, FXD, FILM:5.11K OfM, 1%, 0.2W, TC<TO 80009  322-3261-00
ALR558 322-3261-00 RES,FXD,FILM:5.11K OHM,1%,0.2w, TC=T0 80009  322-3261-00
ALRS60 322-3261-00 RES, FXD, FILM:5.11K OHM,1%,0.2W, TC=TO 80009  322-3261-00
ALRS6L 322-3261-00 RES,FXD,FILM:5.11K OHM,1%,0.2, TC=TO 80009  322~3261-00
ALRS62 322-3261-00 RES, FXD, FILM: 5.11K OHM, 1%,0.2W, TC=TO 80009  322-3261-00
A1RSE4 322-3222-00 RES, XD, FILM: 2K OHM, 1%, 0. 24, TCaTO 57668 CRB20 FXE 2K00
A1R585 322~3143-00 RES,FXD, FILM:301 OHM, 1%,0.2W,1C=T0 57668 CRB20 FXE 301E
A1R566 322-3165-00 RES, FXD, FILM:511 ORM, 1%,0.2W,TC=T0 57668 CRB20 FXE S11E
AIR568 322-3243-00 RES,FXD, FILM:3.32K OHM, 1%,0.2W, TC=T0 80009  322-3243-00
ALR569 322-3254-00 RES, FXD,FILM: 4.32K OHM, 1%,0.20, TC=TO 57668 CRB20 FXE 4K32
ALRS71 322-3225-00 RES,FXD, FILM:2.18K OkM, 1%,0.2W, TC=T0 57668 CRBZ0 FXE 2K15
ALR572 322-3193-00 RES, FXD, FILM: 1K OkM, 1%, 0. 2, TC=TO 57668 CRB20 FXE 1K0O
ALRS73 322-3225-00 RES, FXD, FILM: 2. 15K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 2K15
ALRS74 322-3193-00 RES, FX0, FILM: 1K OHM, 1%,0. 24, TC=TO 57668 CRB20 FXE 1K0O
AIR576 322-3169-00 RES, FXD, FILM: 562 OHM,1%,0.2W,TC=T0 91837  (CF-50-5620-F
AtR577 322~3130-00 RES,FXD,FILM: 221 OHM,1%,0.24,TC=10 80009 322-3130-00
AIR578 322-3169-00 RES, FXD, FILM: 562 OHM,1%,0.2W,TC=T0 91637 (CF-50-5620-F
ALR580 322-3121-00 RES, FXD, FILM: 178 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 178
AIRS8] 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K0O
ALR582 322-3114-00 RES, FXD, FILM: 150 OHM,1%,0.24, TC=T0 57668  CRB20FX150EAXIAL
AIR583 322-3097-00 RES,FXD,FILM: 100 OHM,1%,0.2W, TC=TO 57668 CRB20 FXf 100F
AIR584 322-3169-00 RES,FXD, F1LM: 562 ORM,1%,0.2W,TC=T0 91637 CCF-50-5620-F
AIR585 322-3258-00 RES, FXD,FILM:4.75K OHM, 1%,0.2W, TC=T0 56845 ORDER BY DESCR
ALR588 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 100F
AIRE90 322-3314-00 RES, FXD, FILM: 18.2K OHM,1%,0.2W, TC=TO 80000  322-3314-00
AIR595 322-3308-00 RES, FXD, FILM: 15.8K OtM, 1%,0.2W, TC=T0 57668 (CRB20 FXE 15k8
AIRB45 322-3126-00 RES, FXD, FILM: 200 OHM,1%,0.24, TC=T0 91637 CCF501G200RDF
ALRBAG 311-2231-00 RES, VAR, NONWW: TRMR, 1K OHM, 20%,0, 5W TKI450 GFOBUT 1K
LINEARTAPE & REEL ,
ALRG48 322-3261-00 RES,FXD, FILM: 5. 11K OHM, 1%,0.2W, TC=T0 80009 322-3261-00
ALR649 322-2261-00 RES, FXD, FILM: 5. 11K OHM, 1%,0.2W, TC=T0 80009  322-3261-00
ALRB57 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0,2W, TC=T0 57668 CRB20 FXE IKQD
ALRE75 313-1470-00 RES,FXD,FILM:47 OHM,5%,0. M 57668 TRROJE 47E
ALR676 322-3162-00 RES, FXD, FILM: 475 OHM,1%,0.2W, TC=T0 57668 (CRB20 FXE 475E
ALR756 322-3285-00 RES, FXD, FILM:9.09K OHM, 1%,0.2W, TC=T0 57668 (CRB20 FXE 9K0S
AIR757 322-3222-00 RES, FXD,FILM:2K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 2K00
AIR758 322-3336-00 RES, FXD, FILM:30.9K OHM, 1%,0.2W, TC=T0 81637  CCFS0-2F30901F
ALR758 322-3267-00 RES,FXD,FILM:5,9K OFM,1%,0.2W,TC=TO 56845  ORDER BY DESCR
ALR760 311-2229-00 RES. VAR, NONWM: TRMR, 250 OHM,20%,0.5 LINEAR  TK1450 GFOBUT 250
AlR761 322-3210-00 RES,FXD, FILM:1.5K OM,1%,0.24,TC=TO 57668 CRB20 FXE 1K50
AIR764 322-3114-00 RES, FXD, FILM: 150 OHM,1%,0.2W, TC=T0O 57668 CRBZOFX1S0EAXIAL
AIR766 322-3093-00 RES,FXD, F1LM:90.9 OHM,1%,0,2W, TC=TO 80003  322-3093-00
AIR788 322-3162-00 RES, FXD, FILM:475 OHM,1%,0.2W, TC=T0Q 57668 CRB20 FXE 475E
AIR770 313-1330-00 RES, FXD, F1LM: 33 OMM,5%,0.20 81637 CCF501G33R0J
AIR773 322-3182-00 RES, FXD,FILM; 768 OHM,1%,0.2W,TC=T0 80009  322-3182-00
AIR775 323-0310-00 RES, FXD, FILM:16.5K OHM, 1%,0. 5, TC=T0 75042  CECTO-1652F
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AIR776 372-3205-00 RES, FXD, FILM: 1.33K OHM, 1%,0.2W, TCaT0 57668  CRB20 FXE 1K33
AIR777 313-1470-00 RES, FXD, FILM: 47 OHM,5%,0.2d 57668 TR2OJE 47F
LIRT78 315-0101-00 RES, FXD, FILM: 100 OHM,5%,0.25W 57668  NTR25J-E 100E
AIRY79 315-0243-00 RES, FXD, FILM: 24K OHM,5%,0.25¢ 57668  NTR25J-E24K0
AIR780 313-1330-00 RES, FXD, FILM: 33 OHM, 5%,0.2W 91837  CCF501G33ROJ
AIR782 322-3200-00 RES, XD, FILM: 1 .47K OHM, 1%,0,2W, TC=TO 80009  322-3209-00
AIR783 322-3201-00 RES, FXD, FILM: 1.21K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K2)
AL1R785 323-0310-00 RES, FXD, F1LM: 18.5K OHM,1%,0.5W, TC=TO 75042  CECTO-1852F
ALR786 322-3205-00 RES, FXD, FILM: 1.33€ OHM, 1%,0.2W, TC=TO 57668  CRA20 FXE 1K33
ALR787 313-1470~00 RES, FXD, FILM:47 OHM,5%,0.24 57688  TR20E 47F
ALR788 315-0101-00 RES, FXD, FILM: 100 OHM,5%, 0,254 57668 NTR25J-E 100E
AlR783 315-0243-00 RES, FXD, FILM: 24K (HM,5%,0.25W 57668 NTR25J-E24KD
AlR792 322-3263=00 RES,FXD,FILM:5.36K OHM,1%,0.2W, TC=TO 56845 ORDER BY DESCR
A1R793 322-3361-00 RES, FXD, FILM: 56.2K ORM, 1%,0.2W, TC=T0 91637  CCF50-2F56201F
AIR796 322-3001-00 RES, FXD,FILM: 10 DHM,1%,0.24, TC=TO 57668 CRB2ZOFXELBOE
ALR797 322-3001-00 RES, FXD, FILM: 10 OHM, 1%,0. 29, TC=TO 57668  CRBZOFXELBOE
ALR7S8 322-3001-00 RES, FXD, FILM: 10 OHM, 1%, 0. 2, TC=TO 67668  CRBZOFXE180F
AIR804 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0.2, TC=TO 57668 CRB20 FXE 1KOO
ALRAOS 322-3265-00 RES, FXD, FILM:5.62K OHM,1%,0.2W, TC=T0 80009  322-3265-00
AlRB14 322-3193-00 RES, FXD, FELM: 1K OHM, 1%,0. 2, TC=T0 57668 CRB2C FXE 1KOO
AlRB18 322-3239-00 RES, FXD, FILM: 3. 01K OHM, 1%,0.2W, TC=TO 87668 CRB20 FXE 3K01
ALR820 322-3243-00 RES, FXD, FILM: 3.32K MM, 1%,0.2W, TC=T0 80009  322-3243-00
AiRB22 301-0512-00 RES, FXD, FILM: 5. 1K OHM, 5%, 0. W 19701 5053CXSK100J
ALRE23 301-0512-00 RES, FXD, FILM:5. 1K OHM, 5%, 0. 5¢ 15701  S053CX5K1000
AIRS25 322-3085-00 RES, FXD, FILM; 75 OHM, 1%,0.2W, TC=TQ 57668 CRB20 FXE 75E0
ALRS26 322-3385-00 RFS, FXD, F1LM: 100K OHM, 1%4,0.2W, TC=T0 57668 CRB20 FXE 100K
ALRS28 313-1560-00 RES, FXD,F1LM: 56 OMM,5%,0. 20 57668  TR20JE 56E
ALRB30 322-3212-00 RES, EXD, FI1LM:1,58K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 1K58
AlR83? 322-3222-00 RES, FXD, FILM: 2K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 2K0D
AIRB34 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TCaT0 57668 CRB20 FXE 100E
ALR8SS 322-3228-00 RES, FXD, FILM: 2.32K. 04, 1%,0.2W, TC=T0 57668 CRB20 FXE 2K32
ALRG36 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TCaTO 57668 CRB20 FXE 1K0O
AIRB4D 322-3169-00 RES, FXD, FILM: 562 ORM, 1%, 0.2W, TC=TO 91637  CLF-50-5620-F
ALRB41 322-0322-00 RES, FXD, FILM:22.1K OHM,1%,0. 25, TC=TO 19701  5034RD22K1
ALR842 315-0241-02 RES, FXD, CMPSN: 240 OHM, 5%, 0. 254 01121 CB2415
ALRBAS 322-3385-00 RES, FXD, FILM: 100K OHM, 1%, 0.2, TC=TO 57668 CRB20 FXE 100K
ALR845 322-3258-00 RES, FXD, FILM:4. 75K DM, 1%,0.2W, TC=TO 56845  ORDER BY DESCR
ALRB4S 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TCaTD 57868 CRB20 FXE 1K0O
ALRSSL 311-2269-00 RES, VAR, NONWh: TRMR, 20K OHM, 20%, 0. 5 80009  311-2269-00
ALRA52 322-3318-00 RES, FXD, FTLM: 20K OHM, 1%, 0.2%, TC=TO 57668 CRB20 FXE 20KO
ALR853 315-0244-00 RES, FXD, FILM: 240K OHM, 5%, 0. 250 10701 5043CX240K00
ALR854 315-0472-03 RES, FXD, CHPSN:4.7K. OHM, 5%, 0. 254 01121  (B4725
ALRBSS 315-0101-03 RES, FXD, CMPSH: 100 QHM, 5%, 0.25W 01121 CBL015
ARG5S 315-0511-02 RES, FXD, CMPSN:510 OHM, . 25W, 54,A-B ONLY 01121  CBS115 AB OMLY
A1REB0 315-0625-00 RES, FXD, FILM:6.2M OHM,5%,0.25H 01121  CB6255
AIRB70 311-2239-00 RES, VAR, NOMWM: TRMR, 100K OHM,20%,0.5¢ LINEAR TKI450 GFOBUT 100K
AIR87] 322-3193-00 RES, FXD, FTLM: 1K OHM, 1%,0.2W, TC=TO S7668  CRB20 FXE 1K00
AIRBT2 322-3322-00 RES, FXD, FILM:22.1K OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 22K1
ALRBT3 322-3356-00 RES, FXD, FILM:49.9K OHM,1%,0.2W, TC=T0 80009  322-3356-00
ALRB74 311-2239-00 RES, VAR, NONWW: TRMR, 100K OHM,20%,0.5W LINEAR TK1450 GFOBUT 100K
AIRBTS 322-3193-00 RES, FXD, FTLM: 1K OM, 1%,0,2W, TC=T0 57668 CRB20 FXE 1KOO
ALR877 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 24, TC=T0 57668 (CRB20 FXE KOO
ALRB81 322-3001-00 RES,FXD,FILM: 10 OHM,1%,0.24, TC=TO 57868  CRB20FXE180E
ALRBSS 315-0184-00 RES, FXD, FTLM: 180K OHM, 5%,0.25 19701 5043CX1B0KO)
ALR388 301-0514-00 RES, FXD, FILM: S10K OHM,5%,0.5W 19701  5053CX510K0J
ALRBSS 301-0514-00 RES, FXD, FILM: 510K OHM, 5%,0.5W 19701  5053CX510K0J
ALRASO 301-0514-00 RES, FXD, FILM: 510K OHM, 5%, 0.5 19701  5053(X510K0J
AIRBO1 301-0514-00 RES, FXD, F1LM: 510K OHM,5%,0. 59 19701  50S3CX510K03
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AlR8S2 301-0514~00 RES, FXD, FILM: 510K OHM, 5%, 0.
A1RAY3 311-1933-00 RES, VAR, NONWW: PNL, 5M OHM, 10%,0.5W
A1R8%4 301-0514-00 RES, FXD, FILM:510K OHM, 5%, 0.5W
A1RG05 301-0823-00 RES, FXD, FILM: 82K OHM,5%,0.5W
AIR306 301-0823-00 RES, FXD, FILM: 82K OfM,5%,0.5¢
AIR907 308-0843-00 RES, FXD,WW: 0.2 OHM, 5%, 1/0W
AR08 322-3225-00 RES, FXD, FILM: 2. 15K OHM,1%,0.2W, TC=T0
A1R909 315~0380-00 RES, FXD, FILM: 33 OHM,5%,0.25¢
AIR910 322-3143-00 RES,FXD,FILM: 301 OHM,1%,0.2W,TC=T0
AlR91Z 322-3168-00 RES, FXD,FILM: 549 OHM, 1%,0.2W,TC=TD
ALR913 322-3283-00 RES, FXD, FILM:B.66K OHM, 1%,0.2M, TC=TO
AlRS14 322-3378-00 RES, FXD, FILM:84.5K OHM,1%,0.2W, TC=T0
ALR915 322-3288-00 RES, FXD, FILM: 10K OHM, 1%,0.2W, TC=TO
AIR916 322-3453-00 RES,FXD,FILM: 511K OHM, 1%, 0.2W,TC=T0
AlROL7 322-3336-00 RES, FXD, FILM:30.9K OHM, 1%,0.2W,TC=T0
AIR919 322-3293-00 RES, FXD,FILM: 11K OHM,1%,0.2W,TC<TO
(NOMINAL VALUE) .
ALR919 322-3297-00 RES, FXD, FILM: 12.1K OMM, 1%,0.2W, TCaTO
(SELECTED VALUE)
AlR921 302-3336-00 RES, FXD, FILM: 30.9K OHM,1%,0.2W,TC=T0
AlRG2?2 322-3318-00 RES, FXD, FYLM: 20K, OHM, 1%,0.2W, TC=<TO0
A1R925 313-1124-00 RES,FX0,FILM: 120K OHM, 55,00
A1R926 303-0154-00 RES, FXD, CMPSN; 150K OHM, 5%, 1W
ALRS27 322-3385-00 _ RES, FXD, FILM: LOOK M, 1%,0.2W,TC=T0
AIRS28 322-3273-00 RES, XD, FILM: 6.81K OHM, 1%,0.2W, TC=TO
AlLRS29 322-3239-00 RES,FXD, FILM:3.01K OHM,1%,0.2W,TC=TO
ALRA30 322-3385-00 RES, FXD, FILM: 100K OHM, 1%,0.2W,TC=TO
ALRO35 313-1121-00 RES, FXD, FILM: 120 OHM,5%,0.2W
A1R937 322-3234-00 RES, FXD, F1LM:2.67K OHM, 1%,0.2W,TC<TD
ALR938 311-1248-00 RES, VAR, NONwh: TRMR, 500 OHM, 0. W
AIR938 322-3304-00 RES, FXD, FILM:14.3K OHM,1%,0.2W, TC=TO
ALR940 322-3318-00 RES, FXD, FILM: 20K OHM, 1%, 0.2, TCTO
ALR94L 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=TO
A1RG42 322-3193-00 RES, FXD,FILM: 1K OHM,1%,0.2W, TC=TO
AIR943 301-0472-00 RES, FXD,FILM:4,7K OHM, 5%,0.5¢
A1R944 222-3193-00 RES, FXD,FILM: 1K OHM, 1%,0. 24, TC=TO
AIR945 308-0298-~00 RES, FXD,\W:560 OHM,5%,3W
AIR346 313-1330-00 RES,FXD,F1IM:33 OHM,5%,0.20
A1R947 ' 313-1330-00 RES,FXD,FILM:33 OHM,5%,0.2W
A1R948 313-1470-00 RES, FXD, FILM:47 OHM,5%,0.2¢
A1RG49 308-0679-00 RES, FXD,WW:0.51 OHM, 5%, M
ALROE3 322-3162-00 RES, FXD, FILM: 475 ORM, 1%,0.2W, TCaTO
ALRYS4 322-3162-00 RES,FXD,FILM:475 QHM,1%,0.2W,TC=TO
AIRS65 307-0103-00 RES,FXD,CMPSN:2.7 OHM,5%,0.25¢
AIRS76 315-0472-03 RES,FXD,CMPSN:4.7K DHM,5%,0.25¢
ALRS7S 315-0472-03 RES, FXD,CMPSN: 4. 7K OHM,5%,0.250
ALR7111 322-3354-00 RES, FXD, FILM:47.5K OHM,1%,0.2W, TC=TO
ALR7117 322-3193-00 RES, FXD,FILM: 1K OHM,1%,0.2W,TC=TO
AlR7203 322-3193-00 RES, FXD, FILM: 1K OHM,1%,0.2W,TC=TD
AIR7204 322-3273-00 RES, FXD, FILM: 6.81K OHM,1%,0.2W, TCaTO
ALR7205 322-3193-00 RES, FXD, FILM: 1K OHM,1%,0. 20, TC=T0
ALR7206 322-3273-00 RES,FXD, FILM:6.81K OHM, 1%,0.24, TC=T0
AIR7207 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2W,TC=TO
A1R7208 322-3288-00 RES, FXD, FTLM: 10K OHM,1%,0.2W, TC=TO
A1R7209 322-3193-00 RES, FXD, FILM:1K OFM,1%,0. 24, TC=TO
AIR7210 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0.2, TC=T0
AlR7211 322-3193-00 RES, FXD, FILM: 1K OFM, 1%,0. 24, TC=TO
AlR7212 322-3193-00 RES, FXD, FIUM: 1K OHM, 1%,0.2W, TC=TO
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18701
01121
19701
19701
19701
91637

57668
57668
57668
80009
80002
91637

57688
91637
91637
57668

57668
91637

57668
57668
24546
57668
57668
57668

57668
80003
80009
32997
57668
57668

57668
57668
18701
57668
(0213
81837

91637
57868
75042
57668
57668
01121

01121
oLizl
80008

57668
57668
57668

57668
57688
57668
57668
57668
57668

57668
57658

5053(X510K0J
23M900

5053CX510K0J
5053CX82K000

5053CX82K00]
RS1A-80-R2J

CRB20 FXE 2K15
NTR25J-E39ED
CRB20 FXE 301E
322-3168-00
322-3283-00
CCF50-2F84501F

CRB20 FXE 10K0
CCF=50-5113-F
CCF50-2F30901F
CRB20 FXE 11K0

CRB20 FXE 12K1
CCF50-2F3090LF

CRB20 FXE 20K0

TRZ0JE120K

FP1 150K OHM 5%
CRB20 FXE 100K

CRB20 FXE 6KB1

CR820 FXE 3KD1

CR820 FXE 100K
313-1121-00
322-3234-00
3386X-T07-501
CRB20 FXE 14K3
CRB20 FXE 20K0

CRB20 FXE 1K00
CRBZ0 FXE 1K0O
5053(X4K700J
CRBZ0 FXE 1KQD
12405-560-5
CCF501633R0J

CCFS01G33R0J
TR20JE 47E€

BwH 0.51 OHM 5%
CRB20 FXE 475E
CRB20 FXE 475E
CB2765

CBaz25

CB4725
322-3354-00
CRB20 FXE 1KO0O
CRB20 FXE 1K0O
CRB20 FXE 6KB1

CRB20 FXE 1K0O
CRB20 FXE 6K81
CRA20 FXE 1KOD
CRB20 FXE 10KD
CRB20 FXE 1K0O
CRB20 FXE 1K0O

CRB20 FXE 1K0O
CRB20 FXE 1KOO
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial /Assembly Mo. Mir.
Component No. Part No. Effective [Oscont Nare & Description Code  Mfr. Part No.
AlR7213 322-3187-00 RES, FXD,FILM:1,1K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K10
AIR7216 322-3001-00 RES,FXD, FILM: 10 OHM, 1%,0.2W, TC=TO 57668 CRBZOFXE180E
AIR7Z60 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2, TC=T0 57668 CRB20 FXE 100E
A1R7261 322-3177-00 RES, FXD,F1IM:681 OHM,1%,0.24,TC=TO 91637  CCF50-2GB81ROF
AIR7262 322-3177-00 RES, FXD, FILM:B81 OHM, 1%,0.2W, TC=TD 91637  CCFS0-2G681ROF
AIR7263 322-3177-00 RES, FXD.FTLM:681 OHM,1%,0.2W,TC=TQ 91637  CCFS(-2GEBIROF
A1R7301 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TCaTO 57666 CRB20 FXE 100E
A1R7302 313-1330-00 RES, FXD, FILM:33 OWM, 55, 0. 20 91637  CCFS01G33ROJ
ALR7304 313-1330-00 RES,FXC,FILM:33 OHM, 52,0.2W 91637 CCFS01633R0J
ALR7321 322-3289-00 RES,FX0,FILM: 10K ORM,1%,0.2W, TC=T0O 57668 CRB20 FXE 10KO0
AlR7322 322-3289-00 RES. FXD, FILM: 10K OKM, 1%, 0,24, TC=TO 57668 CRB20 FXE 10KO
AlR7323 322-3288-00 RES, FXD, FILM: 10K OM, 1%,0.2W,TC<TO 57668 CRBZ0 FXE 10K0
AlR7325 311~2238-00 RES, VAR, NONwW: TRMR, 50K OHM, 20%,0.5¢ LINEAR  TK1450 GFOBUT 50 K
AIR7331 322-3289-00 RES, FXD, FILM: 10K OHM,1%,0.2W,TC=TQ 57668 CRB20 FXE 10KO
ALR7332 322-3289-00 RES, FXD, FILM: 10K OHM, 1%,0.2W, TC=TO 67668 (CRB20 FXE 10KO
AlR7333 322-3288-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=T0 576686 CRB20 FXE 10KD
. AIR7335 311-2238-00 RES, VAR, NONWM: TRMR, 50K ORM, 20%,0.5W LINEAR  TK1450 GFOBUT 50 K
AIR7360 322-3289-00 RES, FXD, FILM: 10K OHM, 1%,0.2W, TC=TO 57668  CRB20 FXE 20K0
A1R7361 322-3218-00 RES,FXD,FILM:1.82K OHM,1%,0.2W, TC=TO 57668 CRB20 FXE LK&2
ALR7420 322-3181-00 RES, FXD,FILM: 750 OHM, 1%,0.2W, TC=T0 91637  CCF5016750R0F
AlR7421 322-3225-00 RES, FXD, FILM:2,15K OHM, 1%,0.2W, TC=TO 57668 (CRB20 FXE 2K15
AIR7430 313-1393-00 RES, FXD, FILM: 39K OHM,54, 0.2 57668 TR2QJE 39K
AlR7431 322-3356-00 RES, FXD, FILM: 48.9K OFM,1%,0.2W,TC=T0 80009  322-3356-00
AIR7440 313-1823-00 RES, FXD, FILM: 82K OHM,5%,0.2W 57668  TRZOJE 82K
AlR7441 322-3385-00 RES, FXD, FILM: 100K OHM,1%,0.2W,TCaTO 57668 CRB20 FXE 100K
AIR7442 322-3289-00 RES, FXD, FILM: 10K OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE 10KO
ALR7470 322-3193-00 RES, FXD, FILM: 1K OHM,1%,0. 24,TC=T0 57668 CRB20 FXE 1K0O
ALR747) 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 2, TC=TO 57668 CRB20 FXE 1KOD
ALRT236 307-0125-00 RES, THERMAL :500 OHM, 10%,NTC 15454  1DBSO1K-220-EC
ALRTS06 307-0863-00 RES, THERMAL:10 OHM, 10%,NTC 15454 SG-135
A15901 260-2309-01 8010100 B012265 SWITCH, PUSH:DPST, 44,250 VAC 31818 602799
A15901 260-2443-00 B012266 SWITCH, PUSH: POWER, DPST, 6A, 250VAC 80009  260-2443-00
A1T350 120-1680-00 TRANSFORMER,RF:5 TURN,BIBILAR 80009  120-1680-00
A1T390 120-1401-00 XFMR, TRIGGER:LINE,1:1 TURNS RATIO 54837  DMI 500-2044
ALTa06 120-1433-01 TRANSFORMER, RF : ENERGY STORAGE TKL339 120-1439-01
ALT944 120~1347-00 TRANSFORMER, RF:DRIVER SATURATING 80009 120-1347-00
ALTO48 120-1601-01 ; XFHR, PWR SDNEUP:HIGH VOLTAGE 80009  120-1801-01
ALTP940 131-0589-00 TERM,PIN:0.46 L X 0.025 50 PH BRZ GLD PL 22526  48283-029
ALTPS50 131-05€9-00 TERM,PIN:0_46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-079
A1U130 234-0133-20 INTEGRATED CKT:SH I11 VERSION OF M-84 80009 234-0133-20
VERTICAL AMP
AlU180 234-0133-20 INTEGRATED CKT:SH 11 VERSION OF M-84 80008  234-0133-20
VERTICAL AMP
Alu2zs 156-0742-00 MICROCKT, LINEAR:OPNL AMPL 01295 LM318P
AlU310 156-0534~00 MICROCKT, LINEAR:DUAL DIFF AMPL 02735 CA3102E-98
A1U335 156-0534-00 MICROCKT , LINEAR: DUAL DIFF AMPL 02735 CA3L02E-88
ALU350 156-1294-00 MICROCKT LINEAR:NPH,5 TRANSISTOR ARRAY H 80009  156-1294-00
FREQ
ALU426 156-0158-00 MICROCKT, LINEAR:BIPOLAR, BUAL OPNL AMPL 80009  156-0158-00
A1U460 234-0107-20 INTEGRATED CKT:SCHMITT TRIGGER 80009  234-0107-20
A1U501 156-1225-00 MICROCKT L INEAR: DUAL COMPARATOR 01295  1M393P
A1US02 156-1713-00 MICROCKT ,DGTL:ECL,RETRIG MONOSTABLE MV 80009  156-1713-00
ALUS04 156-1335-00 MICROCKT ,DGTL :LSTTL,, DUAL RETRIGGERABLE 80009  156-1335-00
RESETTABLE MONOSTABLE MV, SCRN
ALUSD6 156-1639-00 1C,DIGITAL:ECL, FLIP FLOP;DUAL MASTER-SLAVE; 80009  156-1639-00
10H131,DIP16.3
ALS32 156-1641-00 MICROCKT , DGTL:ECL,QUAD 2-INPUT NOR GATE 80009  156-1641-00
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Replaceable Electrical Parts - 2232 Service

Fffective  Dscont Nare & Description

Tektronix  Serial /Assembly No. -
Carpanent No. Part Wo.
ALUS37 156-0721-00
ALUS40D 156-0388-00
ALUSES 156-0728-00
AlU565 156-0384-00
AlU758 156-1149-00
ALU930 156-1627-00
AlUS75 152-0806-00
ALU7201 156-0530-00
AlU7202 156-0328-00
AIVRE4S 152-0317-00
AlVR712 152-0508-00
AIVR764 152-0702-00
AIVR782 152-0243-00
ALVR828 152-0514-00
A1VRS25 152-0166-00
ALVR935 152-0255-00
A1VR943 152-0317-00
AIVRSS3 152-0195-00
A1VR954 152-0185-00
AlW116 131-0566-00 BO011335
AlW200 131-0566-00
AlW225 131-0566-00
AlW272 131-0566-00
Alw282 131-0566-00
AlW283 131-0566-00
AlW284 131-0566-00
ALW309 131-0566-00 BO011335
ALW335 131-0566-00 .
ALW4A00 131-0566-00
AlW407 131~0566-00
AlWA08 131-0566-00
AlW419 131-0566-00
Alw4zs 131-0566-00
Alw429 131-0566-00
AlW453 131-0566-00
AlWass 131-0566-00
AlW4s4 131-0566-00
AIW502 131-0566-00
AIW503 131-0566~00
ALW531 131-0566-00
AlWS32 131-0566-00
AlWE35 131-0566-00
AlwW537 131-0566-00
AlW538 131-0566-00
AlW541 131-0586-00
AlWs42 131-0566-00
AlW543 131-0566-00
AlW544 131-0566-00
AIWS45 131-0566-00
AlWS46 131-0566-00 8011335
ALWG54 131-0566-00

8-22

MfT.

Code  Mir. Part No.

1C,DIGIVAL:LSTTL, SCHMITT TRIG;QUAD 2-INPUT
NAND;74L5132,DIP14.3, TUBE

1C,DIGITAL:LSTTL, FLIP FLOP;DUAL D-TYPE;74LS

74,D1P14.3,TUBE

IC,DIGITAL; LSTTL,GATES; QUAD 2-INPUT AND, OC

:74L309,D1P14.3, TUBE

IC,DIGITAL: LSTTL,GATES; QUAD 2-INPUT NAND;74

L503,DIP14.3, TUBE
MICROCKT , LINEAR:OPERATIONAL AMP,JFET INPUT
MICROCKT, LINEAR:BIPOLAR, PWM PWR SPLY CONT

SEMICOND DVC,DI:HV MULTR,4KVAC INPUT,12KVDC

OUTRUT

IC,DIGITAL:LSTIL, MUX;QUAD 2-T0-1, DATA
SELECTOR NONINV;74LS157,DIP16.3 TUBE
MICROCKT,DGTL: DUAL MOS CLOCK DRIVER
SEMICOND DVC,DI:ZEN,SI,6.2V,5%,0.4W,00-35

SEMICOND DVC,DI:ZEN,SI, 12 .6V,5%,0.4W,00-7
SEMICOND DVC,DI:ZEN,SI, 13V, 2%,500M¢,00-7
SEMICOND DVC,DI:ZEN,SI,15V,5%,0.4w,00-7
SEMICOND DVC,DI:ZEN,SI,10V,1%,0.4,00-7
SEMICOND DVC,DI:ZEN,SI,6.2V,5%,400Md, D0-7
SEMICOND DVC,DI:ZEN,SI,51Y,5%,0.4W,00-7
SEMICOND OVC,DI:ZEN,SI,6.2,5%,0.4W,00-35
SEMICOND OVC,DI:ZEN,SI,5.1V,5%,0.4W,00-7
SEMICORD DVC,DI:ZEN,SI,5.1V,5%,0.4W,00-7
BUS, CONDUCTOR: DUMMY RES,0.094 QD X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR:DUMMY RES,0.084 0D X 0.225 L
BUS, CONDUCTOR : DUMWMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR: DLUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.084 0D X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 QD X 0.225 L
BUS, CONDUCTOR : DLMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 QD X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.084 0D X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.094 OD X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR: DLMMY RES,0.094 €0 X 0.225 L
BUS, CONDUCTOR :DUMMY RES,0.094 0D X 0,225 L
BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.084 0D X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.094 QD X 0.225 L
BUS, CONDUCTOR: DUMMY RES, 0,094 QD X 0.225 L
BUS, CONDUCTOR : DLMMY RES,0.094 QD X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR:; DLMMY RES,0.094 00 X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.0094 0D X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.094 QD X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L
BUS, CONDUCTOR : DUMMY RES,0.094 00 X 0.225 L
BUS, CONDUCTOR ; DUMMY RES,0.084 0D X 0.225 L
BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L

80009
80009
80009

80003

27014
12969
80009

80008

04713
04713
80003

14433
80009

80008
04713
80009

80009
24546
24546
24546
24546
24546

24546
24548

24546
24546
24546

24546
24546
24546
24846
24546
24546

24546
24546
24546
24548
24546
24546

24546
24546
24546
24546
24546
24546

24546
24546
24546

156-0721-00
156-0388-00
156-0728~00

156-0384-00

LF351N/GLEAL34
UCAS4ACN
152-0806-00

156-0530-00

MMHO026CP1D
1NB25

152-0508-00
152-0702-00

Z5412
152-0514-00
152-0166-00
152-0255-00
1N825
152-0185-00

152-0185-00
oMA 07
OMA 07
OMA 07
OMA 07
oMA 07

EEE BESEIY PEEEEI FTEEEEE FFPEEZS
929838 999889

SESES IS AS SIS SSES IS RS RS ESAS
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Serial /Assambly No_
Fffective  Dscomt

Name & Description

Replaceable Electrical Parts — 2232 Service

Tektromix

Comonent o Part No.
AlW555 131-0566-00
AlW5E6 131-0566-00
AlW558 131-0566~00
ALWEE0 131-0566-00
ALWSBS 131-0566-00
ALW566 131-0566-00
ALWS70 131-0566-00
AIWS75 131-05656-00
AlWS90 131-0866-00
AlWS91 131-0566-00
ALWS92 131-0566-00
AlWE02 131-0566-00
AIWED3 131-0566-00
ALWE35 131-0566-00
AlWE49 131-0566-00
AlW732 131-0566-00
ALW77) 131-0566-00
AlWSs5 131-0566-00
ALWI07 176-0396-00

W54 131-0566-00
AiWARS 131-4586-00
A1W956 131-0566-00
Alwas? 131-0566~00
AlWasa 131-0566-00
ALWIE0 131-0566~00
AlWS61 131-0566-00
Alwocd 131-0566-00
A1W3B5 131-0566-Q0
AlwIE8 131-0566-00
Alwo71 131-0566-00
Alwa72 131-0566-00
AlW974 131-0566-00
Alwa75 131~0566~00
ALWS76 131-0566-00
ALW977 131-0566-00
Alwa79 131-0566-00
Alwaal 131-0566-00
AlWoag2 131-0566-00
AlW3G3 131-0566-00
AlWB95 131-0566~00
Alwa97 131-0566-00
Alwags 131-0566-00
AlW9S9 131-0566-00
AlW2111 174-0032-02
AlW2112 174-0032-02
AlLW7120 131-0566~00
AlW7121 131-0566-00
AlW7122 131-0566-00
AlW7202 131-0566-00
ALW7250 131-0566-00
AW7320 131-0566-00
AlwW7420 131-0566-00
AlW7440 131-0566-00
AlWa020 131-0566-00
Alwa035 131-0566-00
AIW9068 131-0566-00
AIW3070 198-45815-01
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Mfr.

Code  Mfr. Part No.
24545 OMA 07
24546  OMA 07
24548 OMA O7
24546  OMA O7
24546  OMA 07
24546 OMA 07
24546 OMA 07
24546 OMA 07
24546 OMA 07
24546  OMA 07
24546  OMA 07
24506 OMA (7
24546  OMA 07
24546 OMA 07
24546 QMA (07
24546  OMA 07
24546 OMA 07
24546 OMA 07
80009  176-0396-00
245456 OMA 07
80003  131-4568-00
24546  OMA 07
24545 OMA 07
24546  OMA 07
24546 OMA (7
24548 (MA 07
24546  OMA 07
24546 OMA O7
24545  OMA 07
24546 OMA 07
24546  OMA 07
24546  OMA O7
24546  OMA 07
24546 DMA 07
24546  OMA O7
24546 OMA O7
24546 OMA O7
24546 OMA 07
24546  OMA 07
24546  OMA 07
24546  QMA 07
24546 OMA 07
24546  OMA 07

80009  174-0032-02
80005 174-0032-02
24546 OMA 07
24546 OMA 07
24546 OMA 07

24546 OMA 07
24546 (MA 07
24545 OMA 07
24546 OMA O7
24546 DMA 07
24546 OMA 07

24548  OMA 07
24546 OMA O7
TKI544 ORDER BY DESCR
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Replaceable Electrical Parts - 2232 Service

Mfr.

Code__ Mfr. Part No.

Tektronix  Serial /Assembly No.
Component No. Part No. Effective  Dscont Nare & Description
A1W9080 175-9852-00 CA ASSY,SP ELEC:3,18 AWG,6.0 L RIBEON
ALWO103 175-6138-00 CA ASSY,SP,ELEC:4,26 AWG,6.0 L, RIBBON
Alwg108 175-6138-00 CA ASSY,SP,ELEC:4,26 AWG, 5.0 L,RIBBON
AlWaz72 196-3225-00 LEAD, ELECTRICAL:22 AWG,3.6 L,9-5
Alwsz73 196-3257~00 LEAD,ELECTRICAL:22 AWG,3.2 L,9-5
A1WS300 175-9850-00 CA ASSY,SP,ELEC:S,22 AWG,7.0 L, RIBEON
AlWB700 175-9252-00 CABLE ASSY,RF:8,26 AWG & 1,50 OHM COAX,

0L

AIW9778 195-7064-00 LEAD, ELECTRICAL:22 AWG,2.25 L.8-N
AlWo788 195-7064-00 LEAD, ELECTRICAL:22 AWG,2.25 L,8-N
ALWSE70 136-0830-00 SKT,PL-IN ELEK:CRT SOCKET ASSY
AlWegel 175-6139-00 CA ASSY,SP,ELEC:3,26 AWG,4.0 L,RIBEON

8~24

80009
80009
80009
80009
80009
80009

80009

80009
80009
80003
80009

175-9852-00
175-6138-00
175-6138-00
196-3225-00
196-3257-00
175-0850-00

175-8252-00
195-7064-00
195-7064-0D

136-0830-00
175-6139-00
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assembly No. M.

Componerit No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.

AIA7 671-1539-00 CIRCUIT BO ASSY:5 VOLT RECTIFIER,389-0739-X 80008 671-1539-00
X WIRED

ALA7CRA70 152-0600-00 SEMICOND DVC,D!I:SCHOTTKY,RECTIFIER,SE,35V,1 04713 MBRIS35CT
5A,T0-220

ALATWI0E0 175-9852-00 CA ASSY,SP,ELEC:3,18 AWG,6.0 L,RIBBON 80009  175-9852-00

ALATWRT00 175-9852-00 CA ASSY,SP,ELEC:3,18 AWG,6.0 L,RIBBON 80009 175-9852-00
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Replaceable Electrical Parts - 2232 3Service

Tektronix  Sarial/Assenbly No. - : M.
Component. No. Part No. Effective  Dscont Nare & Description Code  Mfr. Part Ho.
ALAR §71-0849-00 CIRCUIT BD ASSY:BANDWIDTH LIMIT:;380-0736=X 80008 671-0849-00
% WIRED
ALABCL1T 281-0798-00 CAP, FXD, CER. DI :62PF, 2%, 100V 04272 MALOLAGZOGAA
ALABC118 261-0785~00 CAP, FXD,CER DI:62PF, 2%, 100V 04227 MALOLAGZOGAA
ALASCRILE 152-0141-02 SEMICOND TWC,DI:8W,51,30V,150M4,30V,00-35 03508  DAZ2587 (1N4152)
ALABCRI17 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA®S27 (1N4152)
AIARCRI1B 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,D0-35 03508  DAZGY7 (1N4152)
ALABCR11Y 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,D0-35 03508 DAZ527 (1M4152)
ALASMEOD 131058900 TERM, PIN:0.46 L X 0.025 SO PH BRZ GLD PL 22526  48283-029
(QUANTITY OF 4)
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Replaceable Electrical

Parts - 2232 Service

Tektronix  Serial/Assembly No. Mfr.
Component. No. Part No. Effective Dscont Kare & Description Code  Mfr. Part No.
AlA9 671-0849-00 CIRCUIT BD ASSY:BANDWIDTH LIMIT;;389-0736-X 80008 671-0848-00

X WIRED

A1A9C167 281-0793-00 CAP,FXD,CER DI:62PF,2%, 1007 04222  MALO1ABZ0GAA
A1ASC168 281079900 CAP,FXD,CER DI:62PF, 2%, 100V (04222  MAT01A6Z0GAA
ALASCR1S6 152-0141-02 SEMICONG OVC,Di:5W, 51,30V, 150M4, 30V, D0-35 03508 DA2527 (1N4152)
A1ASCR157 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DD-35 03508 DA2527 (IN4152)
AlASCR158 152-0141-02 SEMICOND DVC,DT:SW,SI,30V,150MA,30V,00-35 (3508 DA2527 (1N4152)
AlAICR159 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (1N4152)
AlASW150 131-0588-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLG PL 22526  48283-029
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assambly Mo. - MfT.

Component No. Part No. Effective  Decont Name & Description Code  Mfr, Part No.

AlALS 671-1235-00 BO10100  BO1034S CIRCUIT BD ASSY:THERMAL SHUTDOWN 80009  671-1235-00

ALALS 671-1235-01 B010346 CIRCUIT BD ASSY:THERMAL SHUTIOWN; ;389-0475- 80009  671-1235-01
XX WIRED

A1A180850 281-0775-01 BO010100  BO10345 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222  SALDSE104MAA

A1A18C850 281-0925-00 BOIO34E CAP, FXD,CER DI:0.22UF,20%, 50V, AXIAL 96733  WS13BZ224M

ALA18RS50 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TCaTO 57668 CRBZ0 FXE 100F

ALA185950 260-2467-00 SWITCH, THRMSTC:SPST, I AMP,48VOC, THERMASTAT 81541  66-080

ALALEWS5D 131-0589-00 TERM,PIN:0.46 L X 0,025 5Q PH BRZ GLD PL 22526 48283-029
(QUANTITY OF 3)
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Replaceable Electrical Farts — 2232 Service

Mfr.
Code  Mfr. Part Na.

Tektronix  Serial/Assembly No.

Camponent No. Part No. Effective  Dscont Name & Description

a2 671-1488-00 CIRCUIT BOARD;ATTENUATOR AO2

A2ATL 307-1014-06 ATTENGATOR, FXD: 100X

A2ATZ 307-1013-00 ATTENUATOR, FXD: 10X

AZATS] 307-1014-06 ATTENUATOR, FXD: 100X

AZATS2 307-1013~00 ATTENUATOR, FXD: 10X

a2c2 285-1106-00 CAP, FXD, PLASTIC:0.022UF , 20%, 600V

A2C3 281-0294-00 CAP,VAR,CER DI:6~50PF, 250VDC

A2CH 283-0000-00 B010100 BO11169 CAP,FXD,CER DI:0.001LF ,+100-0%, 500V

A2CH 285-1462-00 BOL1170 CAP, FXD, PLASTIC : 1000PF , 20%, 400V

A2C7 283-0698-00 CAP,FXD,CER DI:2.7PF,50V,0.25%

A2C9 281-0826-00 CAP, FXD,CER DI:2200PF, 10%, 100V

A2C10 283-0100-00 CAP, FXD,CER DI:0.0047UF, 10%, 200V

A2C13 281-0862-00 CAP, FXD,CER DI:0.001F,+80-20%, 100V

A2C17 281-0862-00 CAP, FXD,CER DI:0.001UF ,+80-20%, 100V

AZC21 281-0773-00 CAP,FXD,CER DI:0.0LUF, 10%, 100V

A2C26 281-0294-00 CAP, VAR,CER DI:6-50PF,250V0C

A2C27 281-0893-00 CAP,FXD,CER DI:4.7PF +/=0.5FF,100V

A2C30 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V

AZC35 281-0862-00 CAP,FXD,CER DI:0.00IUF, +80~20%, 100V

A2C38 281-0862-00 CAP, FXD,CER DI:0.001UF, +80-20%, 100V

A2C52 285-1106-00 CAP, FXD, PLASTIC: 0. 022UF, 20%, 60OV

A2C53 281-0294-00 CAP,VAR,CER DI:6-50PF,250VDC

A2L56 283-0000-00 BDI0100 BO11169 CAP, FXD,CER DI:0.001UF,+100-0%, 500V

AZCSB 285-1462-00 B011170 CAP, FXD, PLASTIC: 1060PF, 20%, 400V

A2CHT7 283-0898-00 CAP, FXD,CER DI:2.7PF,50V,0.25%

A2C59 281-0826-00 CAP, FXD,CER DI:2200PF,10%, 100V

A2C60 283-0100-00 CAP, FXD,CER DI;0,0047UF , 10, 200V

AZCH3 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V

A2CE7 281-0862-00 CAP, FXD,CER DI :0.001UF,+80-20%, 100V

AZC7) 2B1-0773-00 CAP, FXD,CER D1:0.01UF, 10%, 100V

A2C76 2B1-0294-00 CAP,VAR,CER DI:6-50PF, 250VDC

h2c77 281-0833-00 CAP, FXD,CER DI:4.7PF,+/~0.5PF, LOOV

A2CB0 281-0775-0% CAP,FXD,CER DI:0.1UF,20%,50V

A2CB5 281-0862-00 CAP,FX0,CER DI:D.001UF,+80-20%, 100V

A2CB8 281-0862-00 CAP,FXD,CER DI:0.001UF ,+80-20%, 100V

AZCa0 290-0776-00 CAP, FXD, ELCTLT : 22UF , +50-20 %, 10V

A2091 290-0776-00 CAP, FXD, ELCTLT: 22UF, +50-20 %, 10V

A2093 290-0776-00 CAP, FXD, ELCTLT : 22UF ,+50-20 %, 10V

A2C94 281-0862-00 CAP, FXD,CER DI:0.0C1UF,+80-20%, 100V

AZCI6 290-0776-00 CAP, FXD, ELCTLT : 22UF , +50-20 %, 10V

A2C97 281-0862-00 CAP, FXD,CER DI :0.001UF,+80-20%, 100V

AZCR7 152-0324-00 SEMICOND DVC,DI:SW,S1,35Y,0.1A,00-7

AZCR1B 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V, D0-35

AZCRS7 152-0324-00 SEMICOND DVC,DI1:5W,S1,35V,0.1A,00-7

A2CRES 152-0141-02 SEMICOND DVC,DI:SW,SI,30V, 150MA, 30V, DO-35

A2.)9103 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL
(QUANTITY OF 4)

A239108 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 BRZ GLD PL
(QUANTTTY OF 4)

AZ180 120-0382-01 COIL,RF:2100H,+28/-43%.14 TURNS

AZL91 120-0382-01 COIL,RF:210UH,+2B/~-43%,14 TURNS

AZ133 120-0382-01 COIL, RF: 210UM, +28/-43%, 14 TURNS

A2L96 120-0382-01 COIL,RF:210UH,+28/-43%, 14 TURNS

A2P3081 131-0608-00 TERMINAL , PIN:0.365 L X 0.025 BRZ GLD PL
(QUANTITY OF 3)

A2P9200 131-0787-00 TERMINAL,PIN:0.54 L X 0.025 SO PH BRZ
(QUANTITY OF 2)

A2Q13 151-1124-00 TRANSISTOR: JFE, N-CHAN, ST, SEL, T0-02

REV APR 1890

80002 671-1488-00
80008 307-1014-06
80008  307-1013-00
80009  307-1014-06
80008  307-1013-00
14752 230B1F223

52769  GKS0000

59660  831-610-Y5L0102°

TKIS13 FKS2100040020

51406  RPE110CO62R7CSOV

20932 401EM100AD222K
04222  SRI0BA4TZKAA

04222 HMALOICLODMAA
04222  MALOIC10ZMAA
04222 MAZ01CIO3KAA
52769  GKUS0000

04222  MAL01A4R7DAA
04222  SALOSER04MAA

04222  MAL0IC10ZMAA
04222 MAL01C107MAA
14752 230B1F223

52769  GKUS0000

53660  831-610-YSUOLO2
TK1913 FK52100040020

P

51406 RPE110CO62R7CS0V

20832  A01EM00AD222K
04222  SR306A472KAA
04222 MALQICLOZMAA
04222  MAL0ICI0ZMAA
04222 MA201C103KAA

52769  GKUS0000
04222  MALOLA4R7DAA
04222  SA1OSE104MAA
04222  MALOICLOZMAA
04222 MALOIC10ZMAA
55680 LLAIAZ20TAA

55680  ULAIA220TAA
55680  ULALAZZ0TAA
04222 MAL0ICIOZMAA
55680  ULA1A220TAA
04222 MAL01C10ZMAA
14552  MT5128

03508 DA2527 (IN4152)
14552

MT5128
03508 DA2527 (1N4152)

22526  48283-036
22526  4B283-036
TK1345 120-0382-01
TK1345 120-0382-01
TKI345 120-0382-01
TK1345 120-0382-01
22526  48283-036
22826  47359-000

17856  J-2400
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Replaceable Electrical Parts ~ 2232 Service

Tektronix  Serial fAssembly No. MfT.
Companent No. Part Na. Effective  Dscont Name & Description Code  Mfy. Part No.
A2Q15 151-0711-00 TRANSISTOR:NPN, ST, TO-928 80009  151-0711-00
A2Q18 151-0711-00 TRANSISTOR:NPN, S1,T0-92B 80009 151-0711-00
A2083 151-1124-00 TRANSTSTOR: JFE, N-CHAN, ST, SEL, T0-82 17856  J-2400
A2085 151-0711-00 TRANSISTOR:NPN, ST, T0-528. 80008  151-0711-00
A2068 152-0711-00 TRANSISTOR:NPN, ST, T0-928 20009  151-0711-00
AZR1 315-0620-02 RES, FXD,CMPSN:62 OFM,5%, 0.25W 01121 CBE205
A2RZ 322-3481-00 RES,FX0,FILM: 1M OHM. 1%,0.2W, TC=TO 57668 CRB20 FXE IMOO
AZR3 322-0614~00 RES, FXD,FILM: 250K OHM, 1%, 0. 25W, TC=TO 75042  CEBTO-2503F
AZR4 317-0082-00 RES, FXD,CMPSN:8.2 OmM, 5%, 0.1254 01121 pBBE2ED
AZRS 322-3469-00 RES, FXD, FILM: 750K ORM, 1%,0.2W,7C<T0 80009  322~3469-00
AZRE 315-0105-03 RES, FXD,CMPSN: 1M OHM, 5%,0.250 80009  315-0105-03
AZR7 315-0160-00 RES, FXD,FILM:16 OHM,5%,0.25¢ 19701  B043CX16R00J
(NOMINAL VALUE))
AZR7 315-0130-00 RES, FXD, F1LM:13 OHM,5%,0.25 0il2l €B130S
{SELECTED VALUE)
AZR7 315-0150-00 RES, FXD, FILM: 15 OHM, 5%, 0.25 18701 5043CX15R00J
(SELECTED VALUE)
AZR7 315-0200-00 RES, FXD,FILM: 20 OHM, 5%.0.25¢ 19701  5043CX2CR0O0J
(SELECTED VALUE) '
AZR? 315-0220-00 RES, FXD, FILM: 22 OHM, 5%,0.25W 19701  SPA3CXZER00J
(SELECTED VALUE)
A2RE 315-0620-02 RES, FXD,CMPSN: 62 OHM,5%,0.25W 01121 CBE205
AZRS 322-3251-00 RES.FXD.FIM:&.MK DHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 4KOZ
A2R10 311-2238-00 RES, VAR, NONWW: TRMR , 50K OHM,20%,0.5W LINEAR  TK1450 GFOGUT S0 K
AZRI11 322-3193-00 RES,FXD,FILM:1K OHM, 1%, 0. 24, TC=TO 57668 CRB20 FXE 1K0O
A2R1Z2 315-0470-00 RES,FXD,FILM:47 OHM, 5%, 0,254 57668  NTR25J-E47ED
AZR13 322-3097-00 RES,FXD,FILM:100 OHM,1%,0.2W,TC=TQ 57658 CRE20 FXE 100C
AZR14 322-3117-00 RES, FXD, FILM:162 OHM,1%,0.2W, TC=T0 57668 CRB 20 FXE 162E
A2R15 522-3087-00 RES, FXD, FT{M:100 OHM,1%,0.2W, TC=T0 57668 (CRB20 FXE 100E
AZR16 322-3210-00 RES, FXD, FILM:1.5K OHM, 1%,0.2W,TC=T0 57668 CREB20 FXE 1KS0
AZR17 322-3126-00 RES, FXD, FILM: 200 OHM,1%,0.2W, TC=T0 91637  CCF501G200R0OF
AZR18 322-3189-00 RES, FXD, F1LM: 909 OHM,1%,0.2W,TC=T0 57668 CRB 20 FXE S0SE
AZR19 307-0843-00 RES NTWK,FXD,FI:INPUT ATTENUATOR 80009  307-0843-00
A2r21 315-0160-00 RES,FXD,FILM: 16 OHM, 5%, 0.25¢ 18701  5043CX1BR00J
A2R22 322-3210-00 RES, FXD,FILM:1.5K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE K50
A2R23 322-3210-00 RES.FXD.FILH:LS( am,nc.o 2, TC=T0 57668 CRB20 FXE 1KS0
A2R25 311-2226-00 RES’!IV:;R.NMH:TM,SO OHM,20%,0.54 LINEARTA TK1450 GFOGUT 50 OHM
2 EEL
AZR2E 311-0643-00 RES, VAR, NONWW: TRMR, 50 OHM,0.5W 32097  3320H-L58-500
AZR27 315-0160~00 RES, FXD,FILM: 16 OHM, 5X,0.25W 19701  5043CX16RO0J
AZR29 322-3089-00 RES,FXD,FILM:82.5 OHM, 1%.0.2W,TC=T0 57668 CRB20 FXE 82E5
AZR30 322-3392-00 RES, FXD, FILM: 118K OHM, 1%,0.2W,TC=TO 57668 (CRB20 FXE 118K
AZR31 322-3085-00 RES, FXD,FILM:75 OMM, 1%,0.2W, TC-TO 57668 CRB20 FXE 75E0
AZR33 311-2238~00 RES, VAR, NONWW: TRMR, 50K OHM,20%,0.5¢ LINEAR  TK1450 GFOBUT 50 K
AZR34 322-3007-00 RES, FXD, FILM:100 OHM, 1%, 0.2, TC=T0 57668 CRB20 FXE 100£
AZR35 322-3143-00 RES, FXD, FILM:301 OHM,1%,0.2W, TC«TO 57668 CRB20 FXE 301E
A2R37 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.24,TC=T0 57668 (CRB20 FXE 1K0O
AZR38 322-3143-00 RES, FXD, FILM:301 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 301E
AZR39 322-3231-00 RES FXD,FILM: 2.48K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 2K49
A2R41 322-3135-00 RES,FXD, FILM: 249 OFM,1%,0.2W,TC=T0 57668 CRB2Z0 FXE 249
AZR42 322-3335-00 RES, FXD, FILM: 30.1K O, 1%,0. 24, TCTO 57668 CRB20 FXE 30K1
AZR43 311-z218-00 RES, VAR, NONWW: PNL, 10K OHM, 20%,0.25W, DPST 01121 ORDER BY DESCR
AZ2R4G 322-3210-00 RES,FXD,FILM:1,5K OFM, 1%, 0. 24, TC=TC 57668 CRB20 FXE 1K50
A2R4T 311-2230-00 RES, VAR, NONWW: TRMR, 500 OHM,207%,0.50 LINEAR  TKi450 GFOBUT 500
AZR48 322-3269-00 RES, FXD, FILM:6. 19K OHM,1%,0.2W, TC=TO 57668 CRB20 FXE €K19
AZRS1 315-0620-02 ’ RES, FXD,CMPSN: 62 OHM,5%,0.25¢ 01121  CBB205
AZR52 322-3481-00 RES,FXD,FILM: 14 OHM.1%,0.2W, TC=TO 57668 CRB20 FXE 1MOD
AZR53 322-0614-00 RES, FYXD, FILM: 250K OHM, 1, 0. 254, TC=TO 75042  CEBTO-2503F
A2R54 317-0082-00 RES,FXD,CMPSN:8.2 OHM, 5%,0.125W 01121 BBB2GS
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Componentt No. Part No. Effective

A2R5E
AZRSG
AZR57

A2R57
AZR57
AZRST7
AZRE7

A2R57

A2R58
AZR5E
AZRE0
AZRE1
A2R62
AZRB3

AZRE4
A2RE5
AZRG6
A2RE7
A2RE8
AZR6S

AZR71
AZR72
AZR73
AZR75

A2R76

AZRT7
AZR79
A2RBO
AZR81

AZR84

AZRBS
AZRE?
AZR88
AZRS1
AZRS3
AZRSE

AZRS7
AZR98
AZRT1
AZRT2
AZRTSL
AZRTE2
AZ51
A2810
AZsS5L
AZ560

A2U10

REV APR 1990

Replaceable Electrical

Parts - 2232 Service

Yektronix  Serial/AssemblyNo. M,
Dscont NKame B Description Code  Wfr. Part No.
322-3469-00 RES, FXD, FILM: 750K OHM, 1%,0.2W,TC=TO 80009  322-3469-00
315-0105-03 RES, FXD,CMPSN: 1M DH¥,5%,0.25W 80009  315~0105-03
315-0160-00 RES, FXD, FILM: 16 OHM,5%,0.25W 19701  5043CX16RODJ
(NOMINAL VALUE)
315-0130-00 RES,FXD, FILM: 13 OHM,5%,0.25 01121  €B1305
(SELECTED VALUE)
315-0150-00 RES,FXD,FILM: 15 OHM,5%,0.25W 19701  5043CX15R00J
(SELECTED VALUE)
315-0180-00 RES, FXD, FILM: 18 OHM,5%.0.25W 19701  5043CX18R00J
(SELECTED VALUE)
315-0200-00 RES, FXD, FILM: 20 OHM, 5%,0.254 19701  5043CX20R00J
(SELECTED VALUE)
315-0220-00 RES, FXD, FILM: 22 OHM, 5%, 0.25% 19701  5043CX22R00J
(SELECTED VALUE)
315-0620-02 RES, FXD,CMPSN:62 OHM,5%,0.25W 01121  CB6205
322-3251-00 RES, FXD, FILM:4.02K ORM, 1%,0,2W, TC=TO 57668 CRB20 FXE 4KDZ
311-2238-00 RES, VAR, RONWW: TRMR, 50K OHM,20%,0.5W LINEAR  TK1450 GFOBUT 50 K
322-3193-00 RES, FXD,FILM: 1K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE LKOO
315-0470-00 RES,FXD,FILM:47 Did,5%,0.25W 57668  NTR25J-E47£0
322-3097-00 RES,FXD,FILM: 100 OHM, 1%,0.2W, TC=T0 57668 CRBZ0 FXE 100
322-3117-00 RES, FXD,FILM: 162 OHM,1%,0.2W, TC=TO 57668 CRB 20 FXE 1G62€
322-3087-00 RES, FXD,FILM: 100 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 100F
322-3210-00 RES, FXD, FILM: 1 .5¢ ORM, 1%,0.24,7C=T0 57668 CRB20 FXE 1K50-
322-3126-00 RES, FXD, F1LM: 200 OHM, 1%,0.2W,7C=TC 81637  CCFE01G200ROF
322-3189-00 RES, FXD, FILM:909 OHM, 1%,0. zw.Tc-Tu 57666 CRB 20 FXE 90SE
307-0843-00 RES NTWK, EXD, FI-INPUT ATTENUATO 80008 307-0843-00
315-0160-00 RES, FXD, FILM: 16 OHM, 5%, 0, 25W 19701  5043CX16RODJ
322-3210-00 RES, FXD, FILM:1.5€ OHM,1%,0.2W,TC=TD " 57668 CRB20 FXE 1KSO
322-3210-00 RES, FXD, FILM:1.5K OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 1K50
311-2226-00 RES, VAR, NONWW: TRMR, 50 OHM,20%,0.54 LINEARTA TK1450 GFOBLT 50 OHM
PE & REEL
311-0643-00 RES, VAR, NONWW: TRMR, 50 OHM, 0. SW 32997  3320H-L58-500
315-0160-00 RES, FXD, FILM: 16 OHM,5%,0.25 19701  5043CX16RO0J
322-3089-00 RES,FXD, FILM:82.5 OHM, 1%.0.2W, TC=TO 57665 CRB20 FXE B2ES
322-3392-00 RES, FXD, FILM: 118K OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 118K
322-3085-00 RES,FXD, FILM: 75 OHM, 1%,0.2W, TC<TO 57668 CRB20 FXE 75€0
311-2238-00 RES, VAR, NONWW: TRMR, 50K OHM,20%.0.5¢ LINEAR  TK1450 GFOSUT 50 K
322-3097-00 RES, FXD, FILM; 100 ORM,1%,0.2W, TC=T0 57668 CRB20 FXE 100E
322-3143-00 RES, FXD, FILM: 301 om,lx,o 2, TC=TO §7668 CRB2G FXE 301E
322-3143-00 RES, FXD, FILM: 1K OHM, 1%,0.2W,YC=T0 57668 CRB20 FXE 1K00
322-3143-00 RES, FXD, FILM: 301 OMM, 1%,0.2W, TC=T0 57668 CRBZ0 FXE 301E
322-3135-00 RES,FXD,FILM: 249 ORM,1%,0.2W, TC=10 67668 CRB2D FXE 249EF
311-2218-00 RES, VAR, NONWW: PNL , 10K, OHM, 20%,0. 254, DPST 01121 ORDER BY DESCR
322-3210-00 RES, FX0, FILM: 1.5 OHM, 1%,0.2W. TC=T0 57668 CRB20 FXE 1K50
311-2230~00 RES, VAR, NONwW-TRMR, 500 OHM,20%,0.50 LINEAR  TK1450 GFOSUT 500
322-3269-00 RES, FXD,FILM: 6. 19K OHM, 1%.0.2W, TC=TO 57668 CRB20 FXE BK19
207-1014-06 ATTENLUATOR, FXD: 100X 80000  307-1014-0%
307-1013-00 ATTENUATOR, FXD: 10% 80009  307-1013-00
307-1014-06 ATTENUATOR, FXD: 100X 80009  307-1014-0B
307-1013-03 ATTENUATOR, FXD: 10X 80003  307-1013-03
263-1040-03 ?HTTI:H ASS?‘BLY:#C'I'IMTOR.CULPLIHG 80008 263-1040-03
SEE MPL
263-1041-02 SWITCH ASS?BLY:F.CTIMTUR.WLTS!DI‘J 80009  263-1041-02
( SEE MPL
263-1040-03 SWITCH ASSEMBLY :ACTUATOR, COUPLING 80000 263-1040-03
( SEE MPL )
263-1041-02 ?umm ASSEMBLY :ACTUATOR, VOLTS/DIV 80009 263-1041-02
SEE MPL )
156-2469-00 MICROCKT,DGTL: 0P AMP 80009  156-2469-00
155-0273-00 MICROCKT ,LINEAR:ATTEN AMPLIFIER 80008  155-0273-00
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Replaceable Electrical Parts - 2232 Service

Tektromix  Serial/Assewbly No. - M.
Component No. ___ Part No. Effective Dscort Nore & Description Code  Mfr. Part No.
A2U80 156-2469-00 MICROCKT,DGTL: OP AMP 80009  156-2469-00
A2U80 155-0273-00 MICROCKT, LINEAR:ATTEN AMPLIFIER 80009  155-0273-00
AZVR10 152-0744~00 SEMICOND DVC,DI:ZEN,SI,3.6V,5%,0.4W,00-7 80009 152-0744-00
AZVRE0 152-0744-00 SEMICOND OVC,DI:ZEN,SI,3.6V,5%,0.4W,00-7 80009  152-0744-00
AZWA3 131-0568-00 BUS, CONDUCTOR : DLMMY RES,0.004 0D X 0.225 L 24546 OMA 07
AZwa3 131-0566-00 BUS, CONDUCTOR : DIMMY RES,0.094 0D X 0.225 L 24546 OMA O7
A2wod 131-0566-00 BUS, CONDUCTOR: DLMMY RES,0.094 OD X 0.225 L 24546  OMA 07
A2W96 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L+ 24546  OMA 07
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial /Assenbly No. Mfr,
Camponent: No. Part No. Effestive  Dscont Name & Description Code _ Mfr. Part No.
A3 671-0787-Q0 CIRCUIT BD ASSY:FRONT PANEL 80009 671-0787-00
A3C85 281-0773-00 CAP,FXD,CER DI:0.0LUF, 105,100V 04222 MA201C103KAA
A3C376 285-1363-00 CAP, FXD, PLASTIC:0.022UF , 20, 400V 85112 160/.022/M/400/C
A3C377 281-0621-00 CAP,FXD,CER DI:12PF, 1%, 500V 52763  2ROPLZO07 12POLC
A3C379 283-0780-00 CAP,FXD,MICA DI:125PF, 1%, 500V 00853  D155F1250F0
A3C380 281-0620-00 CAP,FXD,CER DI:21PF, 1%, 500V 52763  2RDPLZOC7 Z1POLC
A3Ca01 281-0773-0C CAP,FXD,CER DI:0.0LUF,10%,100V 04222 MAZ201CLO3KAA
A3C305 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SALOSE104MAA
A3Ca87 281-0773-00 CAP,FXD,CER DI:0.0LUF,10%, 10OV 04722 MA201C1O03KAA
A3C9401 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SALOSE104MAA
A3JCR301 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A3CR3a2 152-0141-02 SEMICOND DVC,DI:SW,S1.30V,150MA,30V,00-35 03508 DA2527 (IN4152)
AICR394 152-0141-02 SEMICOND DVC,DI :SW,S1,30V,150MA, 30V, D0-35 03508 DA2527 (1N4152)
A3ICA3E 152-0141-02 SEMICOND DVC,DT:SW,S1,30V,150MA,30V,D0-35 03508 DAZ5Z7 (1N4152)
A3CR387 152-0141-02 SEMICOND BVC,DI:SW,SI,30¥,150MA,30v,00-35 03508 DA25Z7 (1n4152)
ACRS34 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03308 DA2527 (1N4152)
A3CRB37 152-0141-02 SEMICOND DVC,Di:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A3CR538 152-0141-02 SEMICOND DVC,D?:SW,SI,30V,150M4,30V,00-35 - 03508 DA25e7 (1N4152)
A3CR539 152-0141-02 SEMICOND OVC,Di:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (IN4152Z)
A3CRB48 152-0141=02 SEMICOND DVC,D1:SW,SI,30V,150MA,30v,00-35 03508 DA2527 (INAL52)
A3CR988 152-0141-02 SEMICOND DVC,D1:5W,SI,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
A3CROBS 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150M4,30V,00-35 03308  DA2527 (IN4152)
A3CRA401 152-0951-00 DIODE, SIG:SCHTKY, ;60V, 2. 25PF; ING263(HSCHI00 80008  152-0951-00
1),00-35,TR
A3CRS411 152-0951-00 DiUUE,SIG:SC}-ITKY,;60V.2.25PF:1N6263(§-!S!]1100 80000  152-0951-00
1),00-35,TR
A3CR3421 152-0951-00 D;mE.SIG:SCHTKY‘ :BOV,2,25PF; INB263(HSCHLO0 80009  152-0951-00
1),00-35,TR
A3CRA431 152-0951-00 DIODE, SIG:SCHTKY, ;60V, 2, 25PF; INGZ63(HSCHI00 80008  152-0951-00
1),00-35,TR
A3CRS432 152-0951-00 DIODE, $16G:SCHTKY, ; 60V, 2, 25PF ; ING263(HSCHL00 BODOS  152-0951-00
1),00-35,TR
A3DS518 150-1029-00 LT EMITTING DIO:GREEN, S65NM, 35MA 58361  QB4B0/MVS274C
A3DS9150 150-1071=-00 LY EMITTING DIO:GREEN, SE5NM, 20MA MAX 80009  150-1071-00
A3J8004 131-4339-00 CONM,RCPT ,ELEC:HEADER, FEMALE, 2 X 12 20008  131-4383-00
A3JO005 131-4395-00 CONN, RCPT,ELEC:6 POS,SIP STRIP TK1650 643106-1
A3J3006 131-0588-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 20826  48283-029
. (QUANTITY OF 2)
A3J9200 131-4560-00 CONN, RCPT, ELEC:HEADER,1 X 2,FEMALE 53387  929841-01-02-10
A319250 131-4560-00 CONN,RCPT, ELEC:HEARER,1 X 2,FEMALE 53387 929841-01-02-10
A3Jo2s] 131-4560-00 CONN,RCPT,ELEC:HEADER, 1 X 2,FEMALE £3387 929841-01-02-10
A3J9900 131-4522-00 CONN ASSY,ELEC: PROBE ADJUST,BRASS TK1326 OQRDER BY DESCR
A3P9004 131-4423-00 CONN, RCPT, ELEC: HEADER, 2 X 12,0.235 CTR 53387 961627-01-10-3D
A30383 151-0188-00 TRANSISTOR:PNP,S1,T0-92 80009 151-0188-00
A3Q7410 151-0150-00 TRANSISTOR:NPN, 51, T0-92 80009  15t-0190-00
A3RSS 322-3230-00 RES,FXD,FILM:2.43K OHM,1%,0.2W, TC=TO Q1637 TO BE ASSIGNED
A3R9Z 313-1333-00 RES, FXD,FILM: 33K OHM,5%,0.2W 57668 TRZOJE 33K
A3R111 322-3251-00 RES, XD, FILM:4, 02K OHM, 1%,0. 2W, TC=TO 57668 CRB2D FXE 4K02
A3RLLZ 311-2178-00 RES, VAR, NONWW: CKT BD,500 OHM,10%,0.54 01121 wBE508 QR APW
A3R161 322-3251-00 RES,FXD,FILM:4.02K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 4K02
AIR16Z 311-2178-00 RES, VAR, NONwW: CKT BD,500 OH4, 10%,0.54 01121 WB650B OR APW
A3R224 322-3030-00 RES,FXD,FILM:20 OHM, 1%,0.24, TC=T0 57668 CRB 20 FXE Z0E0
A3RZ80 311~2147-00 RES, VAR, NONWW: CKT 8D, 5K DHM,20%,0. 50 01121 WBG15C OR APW
A3R3T7 321-0807-00 RES, FXD, FILM: 900K OHM, 1%,0. 125, TC=T0 19701 5033RD300OKOF
A3R378 322-3389-00 RES, FXD, FILM: 110K OHM, 1%,0.2W,TC=T0 80009 322-3389-00
AIRITS 313-1220-00 RES, FXD,FILM:22 OHM,S4,0.2W 657668 TR20JEZ22ZE
AJR3B0 321-0458-00 RES, FXD, FILM: 590K OHM, 1%,0.12%,TC=T0 19701  S043ED3S0KOF
A3R301 322-3254-00 RES, PXD,FILM:4.32K OHM, 1%,0.2W, TC=T0 K7668 CRB20 FXE 4K32
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assembly Ho. MfT.
Carponent No. Part No. Effective  Dscont & Description Code _ Mfr. Part No.
A3R334 322-3350-00 RES, FXD,FILM: 43.2K OHM, 1%,0.2W, TC=T0 80008  322-3350-00
A3R396 322-3126-00 RES, FXD, FILM: 200 OHM,1 .CI.EN,TC=T0 91637  CCFS01G200ROF
AZR401 322-3030-00 RES,FXD,FILM:20 DHM,1%,0.24,TC=TO 57666 CRB 20 FXE 20EQ
A3R438 311-2178-00 RES, VAR, NONWW: CKT 80,500 OHM, 10%,0.54 01121  W86508B OR APW
A3R519 32z-3361-00 RES, FXD, FILM:56.2K OHM, 1%,0. 2, TC=T0 81637  CCF50-2F56201F
A3IRBZ0 322-3273-00 RES, FXD,FILM:6.81K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 6K81
A3RBO2 311-2147-00 RES, VAR, NONWW: CKT BD,5K OHM, 20%,0.50W 01121 WBB15C OR APW
A3R726 311-2147-00 RES, VAR, NOMWW:CKT BD,5K OFM, 20%, 0. 50W 01121 WBG15C OR APW
A3RB00 322-3273-00 RES, FXD,FILM:8.81K OHM, 1%,0.2W, TC=TC 57668 CRB20 FXE 6KB1
A3R810 322-3273~-00 RES, FXD,FILM:6.81K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 6K81
A3RB11 322-3260-00 RES, FXD, FILM: 4.99K OHM,1%,0.2W, TCaTO E7668 CRB20 FXE 4KS9
A3RS51 322-3193-00 RES, FXD, FILM: 1K DH¥, 1%,0.24, TC=TO0 57668 CRB20 FXE 1K0Q
A3RSG2 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 2\1, TC=TO 57688 CRB20 FXE 1K0O
A3R360 311-2427-00 RES, VAR, NDNWA < IOKIIDK. it 80008  311-2427-00
A3R961 . 322-3273-00 RES, FXD FILM:6.81K OHM, 1%. 2H.TG=TG 57668 CRB20 FXE EK81
AJROB2 322-3162-00 RES, FXD, FILM:475 OHM,1%,0.2, TC=TO 57688 CRB20 FXE 475E
AZR9E3 322-3260-00 RES, FXD, FILM:4.99K OKM, 1%,0.2W,TC<T0 57668 (CRB20 FXE 4K39
A3Ra82 311-1227-00 RES, VAR, NONWMW: TRMR, 5K OHM,0.5W 32997  338BF-T04-502
A3RI83 322-3126-00 RES,FXD, FIEM: 200 OHM,1%,0.2W, TC=T0 91637 CCF501G200ROF
A3R9E5 322-3389-00 RES, XD, FILM: 110K OHM, 1%, 0. 2W, TC=T0 80005 322-3383-00
A3R986 313-1434-00 RES, EXD, FILM: 430K OHM,5%,0.2W 91637  CCF50-2-64303JT
A3R987 313-1124-00 RES,FXD, FILM: 120K OHM,5%,0.2W 57666 TR20JE120K
A3R388 322-3218-00 RES, FXD, FILM:1.82K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 1KB2
ASRSEG 322-3239-00 RES,FXD,FILM:3.01K OHM, 1%, 0.2, TC=T0 57668 CRB20 FXE 3KO0L
A3RSI0 322-3126-00 RES,FXD,FILM: 200 OHM,1%,0.24,TC=T0 91637 CCF5016200R0F
A3R3077 322-3007-00 RES,FXD,FILH 100 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 100€
A3R7362 322-3243-00 RES, FXD,FILM:3.32K OHM,1%,0.20, TC=TO BODOR  322-3243-00
A3R7363 322-3234-00 RES, FXD, FILM:2.67K OfM, 1%,0.2,TC=T0 80009  322-3234-00
A3R7401 313-1333-00 RES, FXD, FILM: 33K OHM,5%,0.2% 57668 TRZOJE 33K
A3R7402 322-3269-00 RES, FXD, FILM: 6. 19K OFM, 1%,0,24,TC=TO 57666 CRE20 FXE BK13
A3RT403 322-3722-00 RES,FXD,FILM:2K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 2K0O
A3R9376 315-0430-00 RES,FXD,FILM:43 OHM,5%.0.25¢ 19701  5043CX43R00)
A3R9402 322-3265-00 RES,FXD,FILM:5_62K OH#,1%,0.2M, TCaT( 80008 322-3265-00
A3R3403 322~3246-00 RES,FXD,FILM:3.57K OHM, 1%,0.2W, TC=TC 57668 CRB20 FXE 3K57
A3RI404 322-3162-00 RES,FXD,FILM: 475 OHM,1%,0.24,TC=T0 57668 CRB20 FXE 475E
A3R9405 322-3162-00 RES,FXD,FILM: 475 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 475E
A3R9412 311-2437-00 RES, VAR, NONWM: 10K/10K 12697 (Ma5262
A3RI521 311-2428-00 RES, VAR, NONWW: 50K OHM, 20%,0.5W 01121  WBS60
A3ROB0Z 311-2427-00 RES, VAR, NONWW: 10K/ 10K, 10%, 0. 250 80008  311-2427-00
A3590 260-1995-00 SWITCH,PUSH:1 BUTTON,2 POLE,SLOPE 71590  K40352AB
A35200 260-2075-00 SWITCH, PUSH:SPDT, S0VOC, 5004 AMP 80009  260-2075-00
A3S226 260-1995-00 SWITCH,PUSH:1 BUTTON,2 POLE,SLOPE 71590  K40352AB
A35380 260-2033-03 SWITCH,SLIDE:DPTT, 125V,0.54 05348 51523-SL
A35350 260-2111-00 SWITCH, PUSH:SPDT , MOMENTARY 59821  2LL139NB0Z1085
A35392 260-2419~00 SWITCH:DOUBLE POLE 4-POS 82104 51524 - 5L
A35401 260-2110-00 SWITCH,PUSH:1 SPDT/2 DPDT 56821 ORDER BY DESCR
A3IS4E0 260-2075-00 SWITCH, PUSH:SPOT, SOVDC, 500M AMP 80009  260-2075-00
A35545 260-2033-03 SWITCH,SLIDE:DPTT, 125V, 0.54 95348 51523-SL
A35550 260-2033-03 SWITCH,SLIDE:DPTT,125V,0.58 95348 51523-SL
A3SEES 260-2418-00 SWITCH:DOUBLE POLE 4-POS B?104 51524 = SL
A3S602 260-2075-00 SWITCH, PUSH: SPDT, 50VEC, 500M AMP 80008  260-207500
A35648 260-2033-03 SWITCH,SLIDE:DFTT,125V,0.54 95348 51523-SL
A357401 260~2075-00 SWITCH, PUSH:SPOT, 50VDC, 500M AMP 80008 260-2075-00
A358401 260~2170-00 SWITCH, PUSH: 5 BUTTON,I POLE, INPUT SEL 80008 260-2170-00
A359402 260=-2170-00 SWITCH,PUSH:5 BUTTON,I POLE, INPUT SEL 80008  260-2170-00
A359403 260~1895-00 SWITCH,PUSH:1 BUTTON,2 POLE,SLOPE 71590  K40352AB
A3LB85 156-0067-00 MICROCKT, LINEAR:BIPOLAR, OPNL AMPL 80009  156-0067-00
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Replaceable Electrical Parts - 2232 Service

Tektromix  Serial /Assembly No. MiT.
Component Ho. Part No. Effective  Dzcont Name & Description Code Mfr_ Part No.
A31S401 156-2581-00 IC,DIGITAL :HCCMOS MUX; DUAL 4-TO-1 DATA SELE 80009  156-2581-00
CTOR; 74HC153, DIPL5.3

A3BVR9401 152-0195-00 SEMICOND DVC,DI:ZEN,SE,5.1V,54,0.4%,00~7 80000  152-0195-00
AIVRS407 152-0185-00 SEMICOND OVC,DI:ZEN,SI,5.1v, 5%, 0.4W,00-7 B0002  152-0195-00
A3VRS403 152-0195-00 SEMICOND OVC,DI:ZEN,SI,5.1V,54,0.4%,00-7 gonoe  152-0145-00
A3VRS404 152-0195-00 SEMICOND DVC,D1:ZEN,SI, 5.1V, 5%,0.4W,D0-7 B8OOGS  15h2-0185-00
A3VRS405 152-0195-00 SEMICOND DVC,D1:ZEN,SI,5.1V,5%,0.4W,00-7 BOOOG  152-0185-00
A3VRS408 152-0195-00 SEMICOND DVC,Di:ZEN,SI,5.1v,5%,0.4W,00-7 aoo0s  1652-0195-00
AZVREG00 152-0185-00 SEMICOND OVC,DI:ZEN,SI,5.1V,5%,0.49.00-7 80008 152-0195-00
AJWEI001 174-1276-00 CA ASSY,SP,ELEC:20,28 AWG,4.0 L 53387 ORDER BY DESCR
A3WA002 174-1277~00 CA ASSY,5P,ELEC: 20,28 AWG,1.5 L E3387 ORDER BY DESCR
ASWE003 174-1275-00 CA AS3Y,5P,ELEC:16,28 AWG,1.5 L 53387  ORDER BY DESCR
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Replaceable Electrical Parts - 2232 Service

Tekironix  Serial/Assembly No. - Mfr.
Camponent: No. Part No. fffective  Dscont Nane & Description Code  Mfr. Part No.
A4 671-0790~00 CIRCUIT BD ASSY:TIMING 80008  671-0790-00
AACE73 281-0797-00 CAP,FXD,CER DI:15PF, 10%, 100V 04222 SALOBA150KAA
A4CT0L 295-0003~00 CAP SET,MATCHED:2 EA 1.0UF,1.5%,50v,0.0.0.1 80008 285-0003-00
UF,1.5%, 100V, MTCH 0.75%
ACT02 283-0674-00 CAP,FXD,MICA DI:85PF,1%, 500V 00853  D155FE50FD
A4C703 281-0303-00 CAP, VAR, CER DJ:2.5-20PF, 250V 80000  281-0303-00
A4CT05 281-0813-00 CAP,FXD,CER DI:0.047UF, 20%, 50V 05307  C412C473MBV2CA
AACT06 281-0773-00 CAP,FXD,CER DI:0,0LUF,10%, 100V 04222  MA20ICLO3KAA
AC707 281-0775-01 CAP. FXD.CER DI:0.1UF, 20%, 50V 04222  SA105E104MAA
A4C708 281-0756-00 CAP, FXD,CER DI:2.2PF,+/-0.5PF,200V 04222 SA102A2RZDAA
AACT10 281-0813-00 CAP, FXD,CER DI:0.047UF,20%, S0V 05397 C412CA72M5V2CA
A4CT12 283-0674-00 CAP, FXO,MICA DI:85FF,1%, 500V 00853  D155FB50F0
A4CT13 281-0303-00 CAP,VAR,CER DI:2,5-20PF, 250V 80000  281-0303-00
A4C714 281-0756-00 CAP, FXD,CER DI:2.2PF,+/-0,5PF,200V 04222 SAL0ZA2R2DAA
AC720 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SAL0SELOAMAA
ACT24 281~0773-00 CAP, FXD,CER DI:0. 01UF, 10%, 100V 04222 MA201C103KAA
A 283-0203-00 CAP, FXD, CER DI:0.47UF, 20%, 50V 04222 SR30BSCA74MAA
AdCT 281-0775-01 CAP,FXD,CER DI:0,1UF,20%,50V 04222  SALOSELO4MAA
A4CT50 290-0246-00 CAP, FXD, ELCTLT:3.3UF,10%, 15V 12954 DBR3EALSKL
A4C751 281-0808-00 CAP, FXD,CER DI:200 PF,5%,100V 04222  MALOLA201JAA
A4CTS2 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SAL05E104MAA
A4CTES 263-0107-00 CAP, FXD,CER DI:51PF, 5%, 200V 04222 SR20BASLOJAA
A4CR732 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,D0-35 03508 DA2527 (1N4152)
AACR742 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,D0-35 03508  DA2527 (1N4152)
A4CR7B0 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30v,D0-35 03508 DA2527 (IN4152)
A4CR761 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A4JS700 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
(QUANTITY OF 10)
A4PIZ50 (QUANTITY DF 3)
A4Q701 151-0424-00 TRANSISTOR:NPN, SI,T0-92 80008  151-0424-00
A4Q704 151-1042-00 SEMICOND DVC SE:FET,S$1,T0-92 80C0S  151-1042-00
(LOCATIONS A & B)
240706 151-0736-00 TRANSISTOR:NPN, S, T0-92 80009  151-0736-00
A4Q709 151-0424-00 TRANSISTOR:NPN, ST, T0O-82 80000  151-0424-00
A4Q710 151-1042-00 SEMICOND DVC SE:FET,SI,T0-92 80008  151-1042-00
(LOCATIONS A & B)
A4Q712 151-0736-00 TRANSISTOR:NEN, S, T0-92 80008  151-0736-00
AdQ732 151-0712-00 TRANSISTOR: PNP, ST, TO-02 80009  151-0712-00
AMQ737 151-0188-00 TRANSISTOR:PNP, S, T0-82 800N 151-0188-00
A4Q742 151-0712-00 TRANSTSTOR: PNP, S5, T0O-02 80008  151-0712-00
A4RET73 322-3258-00 RES, FXD, FILM: 4.75¢ OHM, 1%,0.2N,TC=T0 56845 ORDER BY DESCR
AR701 307-0780-01 RES NTWK, FXD, FI:TIMING 80000  307-0780-01
A4R702 322-0518-01 RES, FXD, FILM: 2.43M QHM,0.5%,0.25W,TCaTO 07716  CCAD24903D
AdR703 322-3001-00 RES,FXD, FILM: 10 OHM,1%,0.2W,TC=T0 57668  CRB2OFXE180E
A4R704 322-3268-00 RES, XD, FILM:6 191< OH¥, 1%,0. 2W, TC=T0 57668 CRB20 FXE 6K19
AR705 322-3114-00 RES,FXD, FILM: 150 OHM,1%,0.2W,TC=TO 57668  CRBZOFX1S0EAXIAL
A4R707 301-0202-00 RES, FXD, FILM: 2K OHM, 5%,0.54 19701  5053CX2K000J
AdRT08 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0.24 57668  TR20JE 47E
AdRTO0 322-3001-00 RES,FXD,FILM: 10 OHM,1%,0.2W, TC=T0 67668 CRB20FXELB0E
AGRT10 322-3114-00 RES, FXD, FILM: 150 OHM,1%,0.2W, TC=TO 57668  CRB20FX150EAXIAL
ASR711 307-0780-01 RES NTWK, FXD, FI:TIMING 80008 307-0780-01
A4RT13 301-0202-00 RES, FXD, FILM: 2K OHM, 5%.0. 54 19701 5053CX2K000J
ASR724 322-3001-00 RES, FXD,FILM: 10 OHM, 1%,0. 24, TC=TO 57668 CRB20FXE180F
AdR727 322-3246-00 RES, FXD, FILM:3.57K OHM, 1%,0.2W,TC=T0 57665 CRB20 FXE 3K57
A4R728 322-3210-00 RES, EX0, FILM: 1,5€ OHM, 1%,0. 24, TC<TO 57668 CRB20 FXE 1KS0
A4R730 311-2231-00 RES, VAR, NONWW: TRMR,, 1K OHM, 20%, 0. 5W TKI450 GFOBUT 1K
LINEARTAPE & REFL
AR731 3022-2240-00 RES, FXD, FILM: 3. 09K OHM,1%,0.2W, TC=TO 91637 CCF50-2630900F
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Replageable Electrical Parts - 2232 Service

Tektromix  Serjal/Assembly No. Wfr.
Camonent No. Part Mo. Effective  Dscont Description Code  Mfr. Part No.
AART32 322-3198-00 RES, FXD,FILM:1.13K OHM, 1%,0.2W, TC=TO 80008  322-3198-00
A4R733 322-3203-00 RES,FXD,FILM:1.27K OHM, 1%,0,2W, TC=TO 57668 CRB20 FXE 1K27
A4RT37 322-3249-00 RES, FXD, FILM:3.83K OHM,1%,0.2W, TC=T0 56845 CRDER BY DESCR
A4R738 322-3261-00 RES, FXD, FILM: 5. 11K OHM, 1%,0.2W, TCxT0 80000  322-3261-00
A¢R739 311-2227-00 RES, VAR, NONwM: TRMR, 100 OFM, 20%,0.5W LINEAR  TK1450 GFOSUT 100
A4R740 311-2231~00 RES, VAR, NONWW TRMR , 1K OHM, 20%,0. 5W TK1450 GFOBUT 1K
LINEARTAPE & REEL
A4RTA1 322-3240~00 RES,FXD,FILM:3.08K OHM,1%,0.2W, TC=TO 81637  CCFS0-2G30S00F
AdR742 322-3198-00 RES, FXD,FILM: 1.13K OtM,1%,0.2W, TC<TO 80000  322-3198-00
AdR743 322-3203-00 RES, XD, FILM:1.27K O, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K27
A4R744 313-1470-00 RES,FXD,FILM:47 OHM,5%,0.24 57668 TR20JE 47E
R4R745 322-3177-00 RES, FXD, FILM:681 OHM,1%,0.2W, TC=T0 91637  CCF50-26681ROF
AdRT46 322-3121-00 RES,FXD,FILM:178 O, 1%,0.2W, TC=TO 57668 CRE20 FXE 178E
A8R747 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TC=T0 57668 CRBZ20 FXE 100E
A4R748 322-3293-00 RES, FXD, FILM: 11K ORM, 1%,0.24, TC=TO R7668 CRBZ20 FXE 11K0
A4R749 311-2234-00 RES, VAR, NONwh: TRMR, 5K ORM, 20%, 0. 5W TK1450 GFOBUT 5K
LINEARTAPE 8 REEL
AAR750 322-3293-00 RES,FXD,FILM: 11K OHM,1%,0.2W,TC=TO 57668 CRB20 FXE 11KD
A4R751 322-3326-00 RES,FXD,FILM:24.3K OHM,1%,0.24,TC-TO 91637  CCFS0-2F24301F
A4R752 322-3001~00 RES,FXD,FILM:10 ORM,1%,0.2d, TC=T0 57668 CRB20OFXE1EQE
A4R753 322-3216-00 RES, FXD,FILM:1. 74K OHM, 1%,0, 24, TC=T0 E7€68 CRB20 FXE 1K74
A4R754 311-2227-00 RES, VAR, NONWW: TRMR, 100 QHM,20%,0.5¢ LINEAR ~ TK1450 GFOBUT 100
ASR755 313-1620-00 RES, FXD,FILM:62 ORM, 5%, 0. 29 57668 TR20JTES6ZED
AdR7E3 313-1224-00 RES, FXD, FILM: 220K, 5%,0. 2w 57668 TR20JE 220K
A4RTES 322-3414-00 RES, FXD, FILM: 200K OHM, 1%,0.2W,TC=TO 91637 CCFS0G20002F
ASR767 313-1333-00 RES, FXD, FILM; 33K DM, 5%,0.2W 57668 TR20JE 33K
A4RTES 322-3308-00 RES,FXD,FILM:15.8K OtM, 1%,0.24, TC=T0 57668 CRB20 FXE 15K&
MR7T71 322-3385-00 RES, FXD,FILM: 100K OHM,1%,0,2W,TC=T0 57668 CRBZ20 FXE 100K
AdRT72 322-3414-00 RES, FXD, F1LM: 200K OHM, 1%,0.2W,7C=10 91637  CCFS0620002F
A4RT74 213-§224-00 RES, FXD, FILM: 220K, 52,0, 2W 57668 TR2OJE 220K
A4R7EL 322-3385-00 RES, FXD, FILM: 100K OMM, 1%,0.2W,TC=T0 57668 CRB20 FXE 100K
A4R790 322-3001-00 RES, XD, FILM: 10 OHM, 1%,0.2W, TC=TQ 57668 CRB20FXE180E
A4S701 260-2023-02 BO010100 BO11485 SWITCH,ROTARY : TIMING,A/B SWEEP 80009  260-2023-02
AdS701 260-2023-03 B011486 SWITCH,ROTORY : TIMING,A/B SWEEP 82104 ORDER BY DESCR
AQU715 156-1191-01 MICROCKT ,LINEAR:BIFET,DUAL OPNL AMPL SCRN 80008  156-1191-01
A4U750 156-1150-00 IC,LINEAR: BIPOLAR, VOLTAGE REGULATOR;NEG 5V, 80008  156-1150-00
100MA; 79L05A, T0-92 .
AdU751 156-0931-00 MICROCKT, LINEAR:VOLTAGE REGULATOR 80003  156-0991-00
AdU760 155-0124-00 MICROCKT , LINEAR:HORIZ PREAMP 80009  155-0124-00
A4VR746 152-0667-00 SEMICOND DVC,DI:ZEN,S1.3.0V # 2% AT 244 80009  152-0667-00
AQVR749 152-0149-00 SEMICOND OVC,DI:ZEN,SI,10V,5%,0.4W,00-7 04713 1N961B
AdW520), 175-9849-01 CA ASSY,SP,ELEC:3,22 AMG,3.0 L,RIBBON TKi544 ORDER BY DESCR
A4Wa705 175-6137-00 CA ASSY,SP,ELEC:8,26 AWG,6.0 L,RIBBON 80009  175-6137-00
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assenbly No. Mfr.
m'n: Mo, Part_gp. Fffective Dscont Kame & Description Code Mir. Part No.
A5 671-0791-00 crmui;i gn ASSY:ALT SWEEP; ;389-0735-XX 80008  671-0791-00
¥
ASC605 281-0771-00 CAP,FXD,CER DI:2200PF,20%,200V 04222 SAL0BE222MAA
ASCEQS 280-0776-00 CAP, FXD, ELCTLT : 22UF ,+50-20 %, 10V 55680  ULAIAZZ0TAA
ABC610 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-205%, 100V 04222 MAL01CI0ZMAA
ASCB43 281-0811-00 CAP, FXD,CER DI:10PF,10%, 100V 04222  MAIOIAI00KAA
ABCB46 290-0776-00 CAP, FXD, ELCTLT: 22UF ,+50-20 %, 10V 55680  ULAIAZ20TAA
ABCEES 281-0773-00 CAP, FXD,CER DI:0,0IUF,10%, 100V 04222  MA201CLOSKAA
ASCE57 281-0862-00 CAP, FXD,CER DI:0. 001UF, +80-20%, 10OV 04222 MALOICIOZMAA
ASCE58 290-0246-00 CAP, FXD,ELCTLT: 3, 3UF, 10%, 15V 12954  D3R3EALSKL
ASCE65 281-0797-00 CAP, FXD, CER DI:15PF, 10%, 100V 04222 SAL06A150KAA
ASCE67 281-0759-00 CAP, FXD,CER DI :22PF,10%, 100V 04222  MALOLAZ20KAA
ASCE72 281-0759-00 CAP,FXD,CER DI:22PF, 10%, 100V 04222 MALOIAZ20KAA
ASCE94 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50¢ 04222  SA105E104MAA
ASCRE2S 152-0141-00 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-7 80003  152-0141-00
ASCRE26 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 (3508 DA2507 (1NA152)
ASCRE80 152-0141-02 SEMICOND DVC.DI:SW,SI,30V,150MA,30v,D0-35 03508 DA2527 (IN4152)
ASCRE34 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,00-35 03508  DA2527 (1N4152)
ASCREBS 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (IN4152)
ASCRES? 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AECRB1E 152-0153-00 SEMICOND DVC,DI:SW,SI,10V,50MA,.D0-7 07263 FD7002
ASCRE17 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ABJ4220 131-0583-00 TERM, PIN:0.46 L X 0.025 SQ PHBRZ GLD PL 22526 48283-029
A (QUANTITY OF 4)
ASLE67 120-0382-01 COIL,RF:210UH, +28/-43%, 14 TURNS TK1345 120-0382-01
A50630 151-0369-00 TRANSISTOR: PNP, 51 ,X=55 80009 151-0369-00
A5Q631 151-0269-00 TRANSISTOR: PNP, 81 ,X-55 80009 °  151-0369-00
ASQ637 151-0276-00 TRANSISTOR:PNP, SI, T0-92 80008  151-0276-00
ASQE43 151-0190-00 TRANSISTOR:NPN,SI, T0-92 80009  151-0190-00
ABQBT0 151-0188-00 TRANSISTOR: PNP, ST, TO=02 80009 151-0188-00
ABQETA 151-0188-00 TRANSISTOR: PNP, SI,T0-92 - 80009  151-0188-00
ASQB82 151-0188-00 TRANSISTOR:PNP, SI, T0-92 80009 151-0188-00
ASQBE3 151-0188-00 TRANSISTOR: PP, SI, T0-92 80009  151-0188-00
A5Q684 151-0190-00 TRANSISTOR:NPN, SI,T0-92 80000  151-0190-00
ASOBR7 151-0180-00 TRANSISTOR: NPM, ST, T0-92 80000  151-0180-00
ASRE04 322-3180-00 RES, FXD, FILM: 732 OHM,1%,0.2W,7C=T0 80009  322-3180-00
ASRE05 322-3141-00 RES, FXD, FILM: 287 OHM,1%,0.24,TCaTO 57668 CRB2D FXE 267E
ASRE06 322-3196-00 RES,FXD,FILM: 1.07K OHM,1%.0.2W, TC=T0 80009  322-3196-00
ASRE09 322-3225-00 RES, FXD, FILM:2.15K OHM, 1%,0.2W,TC=TO 57666 CRB20 FXE 2K1S
ASR610 322-3133-00 RES, FXD, FILM: 237 OHM,1%,0.2W,7C<T0 80009 322-3133-00
ABRB11 313-1470-00 RES, FXD, FILM:47 OHM,5%,0. 24 57668 TR20JE 47E
ASR613 322-3067-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 100F
ASR614 322-3130-00 RES, FXD, FILM: 221 OHM,1%,0.2W, TC=TO 80009  322-3130-00
ASRB16 322-3145-00 RES, FXD, FILM: 316 OHM,1%,0.2W,TC=T0 57666 CRBZ0 FXE 31BE
ASRE17 322-3182-00 RES, FXD, FTLM: 768 OHM,1%,0.24, TC=TO 80009 322-3182-00
ASR818 322-3141-00 RES, FXD, F1LM: 287 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 267€
ASRE19 322-3215-00 RES,FXD, FILM:1.69K OHM,1%,0.2W,TCaTO 80009  322-3215-00
ASRE21 322-3215-00 RES,FXD, F1LM:1.69K OHM,1%,0.2W,TC=T0 8OO0  327-3215-00
ABRB23 322-3158-00 RES,FXD, FTLM:432 OHM,1%,0.2W,TC=T0 57668 CRB2D FXE 432
A5RE24 322-3158-00 RES, FXD, FILM: 432 OFM,1%,0.2W, TC=T0 57668 CRB2D FXE 432
ASRE25 322-3261-00 RES.Fxﬁ.F!uazs.ux OH, 1%,0.24, TC=TO 8OO0  322-3261-00
ASRE26 322-3193-00 FXD,FILM: 1K OHM, 1%,0.2W,TC<T0 57668 CRB20 FXE 1K00
ABRE27 311-2273-00 RES. VAR, NONWW: TRMR, 2K OKM, 207%, 0, 5W 80008  311-2273-00
ASR628 . 32e-3281-00 RES, FXD, FILM: 5. 11K OHM,1%,0.2W,TC=TO 80009  372-3261-00
ASRE30 322-3158-00 RES, FXD, FILM: 432 OHM,1%,0.2W,TC=T0 57668 CRB2D FXE 432
ABRB31 322-3158-00 RES, FXD, FILM: 432 OHM,1%,0.2W, TC=TO £7668 CRB2D FXE 432
ASRE32 322-3126-00 RES, FXD, FILM: 200 OHM, 1%,0.2W,TC=TO 91637  CCFS01G200R0F
ASRE33 322-3121-00 RES, XD, FILM: 178 OHM,1%,0.2W,TC=T0 57668 CRB20 FXE 178E
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Replaceable Electrical

Parts - 2232 Service

Tektronix  Serial /Assembly No. Mfr.
Component No. Part No. E jve  Dscont Nae & Description Cod:  Mfr. Part No.
ABRE34 322-3121-00 RES, FXD, FILM: 178 OHM,1%,0.2W,TC=TD 57662  CRB2D FXE 178E
ASRE37 322-3385-00 RES, FXD, FIEM: 100K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 100K
ASRGS 322-3193-00 RES,FXD, FILM: 1K OHM,1%,0.2W, TC=TD 57668  CRB20 FXE 1KO0D
ASRE40 315-0185=-00 RES,FXD,FILM:1.8M4 OHM,5%,0.25¢ 01121  CB1SES
AGRG4Z 322-3314-00 RES,FXD, FILM: 182K OHM, 1%,0.2W, TC=TO BOO09  322-3314-00
ASREA3 322-3322-00 RES,FXD,FILM:22.1K OHY, 1%,0.2W, TC=TO L7868  CRB20 FXE 22K1
ARREA4 328-3261-00 RES,FXD, FILM:5. 11K OHM, 1%,0.2W, TC=TO 80009 322-3261-00
ASRE50 322-3261-00 RES,FXD,FILM:5. 11K DHM, 1%,0.2W, TCSTO 80009 322-3261-00
ABRES] 32z=3277-00 RES,FX0,FILM:7.56 OI'M,I%, LW, TC=TD R7668 CRBZ( FXE 7K50
AGREE? 311-2271-00 RES, VAR, NONWW: TPMR.SK OHM, 205, 0. W 80009  311-2271-00
AGREES 3eg-3289-00 RES, FXD, FILM: 10K OHM, 1%, 0.2W, TC=TO h7668  CRB20 FXE 10K0
ABRESS 313-1470-00 RES,FXD,FILM: 47 D ) 5%, 0.2 R766B  TRZOJE 47E
ABRES7 322-3193-00 RES, FXD, FILM: 1K DHM, 1%,0. 24, TCaTO 57668 CRBZO FXE 1KOG
ASRESA 322~3130-00 RES,FXD,FILM: 221 OHM,1%,0.2W,TC=TC 80008 322-3130-00
ABREE0 3gg-3162-00 RES,FXD,FILM: 475 OHM, 1%,0.24, TC=T0 57668  CRBZO FXE 475E
ASREEZ 322-53249-00 RES, FXD,FILM: 3. 83K OHM, 1%,0.2W,7C=TO 56845 ORDER BY DESCR
ABREE3 322-3183-00 RES, P10, FILM: 1K OHM, 1%, 0.2, TC=T0 57668 CRBZD FXE 1K0G
ASREE4 322-3249-00 RES,FXD, FILM: 3.83K OHM, 1%,0.2W, TC=TO 56845 ORDER BY DESCR
ABREES 322-3356-00 RES,FXD, FILM: 499K DHM, 1%, 0.2W, TCeTO 80009 322-3356-00
ASREE7 322-3239-00 RES,FXD, FILM: 3. 01K OHM,1%,0.2d, TC=TO 57668 CREZO FXE K01
ASREER 322-3251-00 RES, XD, FILM:5. 11K OHM, 1%,0.2W,TC=TO 80008 322-3261-00
ASREED 322-3183-00 RES,FXD,FILM: 1K OHM, 1%,0.2W, TC=TO 57668  CRBZ0 FXE 1KOG
ASRE70 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 2W, TC=TD 57668 CRB20 FXE 1KOD
ASRE7L 32@“3193-00 RES, FXD,FILM: 1K OHM,1%,0.2W, TC=TO 57668  CRB20 FXE 1K0O
ASRET2 322-3147-00 RES, FXD,FILM: 332 OHM,1%,0.2W, TC=T0 80008 322-3147-00
ASRE74 328-3183-00 RES,FXD, FILM: 1K, OFM, 17,024, TC=TO 57668, CRB20 FXE 1K00
ASRE78 322-3164-00 RES,FXD,FILM: 499 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 499C
ASRBTS 313-1470-00 RES, FXO,FILM: 47 OHM, 5%, 0.2W 57668  TRZOJE 47E
ASRERZ? 322-3158-00 RES,FXD,FILM: 432 OWM,1%,0.2W,TC=T0 57662 CRB2D FAE 432
ABRBE3 322-3158-00 RES, FAD, FILM: 432 OHM,1%,0.2W, TC=T0 E7668  CRB2D FXE 432
ASREA4 322-3147-00 RES, FXD, FILM:332 OHM,1%,0.2W, TC~T0 BOOGS  322-3147-00
ASREEE 32z=-3121-00 RES,FXD,FILM: 178 QMM 1%, 0.24, TC=TO E7662  CRB2D FXE 178E
ASREE7 322-3147-00 RES, FXD, FILM: 332 OHM,1%,0.2W,TC=TO BOOGS  322-3147-00
ASRGRA 322-3121-00 RES,FXD,FILM: 178 OHM,1%,0.2W,TC=TD 57668 CRB20 FXE 178E
ASRGA9 322-3162-00 RES,FXD, FILM:475 OHM, 1%, 0. 2w, TC=TO 57668 CRB20 FXE 475E
AGBRB1E 322-3265-00 RES, FXD, FILM: 562K OHM, 1%, 0. 29, TC=T0 80000  322-3265-00
ABRAL7 322-3239-00 RES, FXD, FIEM:3. 01K OHM, 1%,0.2W,TC=T0 B7668  (RB20 FXE 3K01
ASUB0S 234-0107-20 INTEGRATED CKT:SCHMITT TRIGGER 80008  Z234-0107-20
ASUBES 156-1126-00 MICROCKT, LINEAR:VOLTAGE COMPARATOR 80009 156-1126-00
ASUBE0 156-0385-00 I1C,DIGITAL: LSTTL,GATES  HEX INV;74L504,01P14 80009  156-028%-00
.3, TUBE
ABLIGES 156-0382-00 I1C,DIGITAL:LSTTL, GATES :QUAD 2-INFUT NAND;74 80008  156-0382-00
L500,01P14.3, TUBE
ASUBT0 156-1639-00 IC,DIGITAL:ECL, FLIP FLOP;DUAL MASTER-SLAVE; 80008  156-1639-00
10H131,0IP16.3
ASUGED 156-0382-00 IC,DIGITAL:LSTTL, GATES; QUAD 2-INPUT NAND;74 80009  156-0382-00
LS00, 01P14.3, TUBE
ASVREE( 152-0195-00 SEMICOND DVC,DI:7EN,51,5.1V,5%,0.4W,00-7 80008 152-0t95-00
ASWEAR 131-0566-00 BUS, CGNDLKZTOR DUMMY RES,0.084 OD X 0.225 L 24546 OMA (7
ASWE43 131-0566-00 BUS, CONOUCTOR: DLMMY RES,0.084 0D X O 24546 OMA 07
ASWEGS 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.084 GD X O 24046 OMA O7
ASWE7Z 131-0566-00 BUS, CDNDLK:T(R DuMMY RES,0.094 0D X O 24546  OMA 07
ASWETE 131-0566=-00 BUS, CONDUCTOR : DUMMY RES,0.094 OD X 0 24546 oma 07
ASWES) 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.094 0D X 0 24546  OMA (7
AZWGS] 131-0566-00 BLIS, CONDUCTOR: DUMMY RES,0.094 0D X 0 24546 (OMA O7
ATMESS 131-0566-00 BLS, CONDUCTOR ; DUMMY RES,0.084 0D X O 24546  OMA (7
ARMEDE 131-0566-00 BUIS, CONDLCTOR : DUMMY RES,0.094 0O X O 24546 OMn 07
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assarbly Mo, Mfr.
Component: Mo Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
ABWS400 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48282-029
(QUANTITY OF 27)
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial /Assembly No. Mfr.
Compenent 8o Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
AB 670-7615-01 CIRCUIT BD ASSY:EMI FILTER 80008 670-7615-01
ABCI00 285-1252-00 CAP, FXD,PLASTIC: 0, LBUF, 10%, 250VAC D5243  F1772-415-2000
A6C902 285-1192-00 CAP,FXD,PPR DI:0.0022 UF,20%,250VAC TKO51S PME271Y510
AGCS03 285-1192-00 CAP,FXD,PPR DI:0,0022 UF,20%,250VAC TKO515 PME271Y51Q
AGR9I00 301-0474-00 RES, FXD,FILM: 470K QHM,5%,0.54 19701  S053CX470K0]
ABRI1 301-0512-00 RES, FXD, FILM:5.1K OHM, 5%, 0,54 19701  5O53CX5KIO0
ABRIO3 301-0131-00 RES,FXD,FILM: 130 OHM,5%,0.5¢ 18701  5053CX130R0J
AGRTA01 307-0863~00 RES, THERMAL:10 OHM, 10%,NTC 15454  S6-138
ABRVS01 307-0456-00 RES,V SENSITIVE:250VAC,20W METAL OXIDE 03508  MOV-VZ50LALSA
ABTI01 120-1449-00 TRANSFORMER, RF -COMMON MOOE, 2. 7MH, 2A 80009  120-1449-00
ABTS03 120-1455-00 TRANSFORMER,RF :DIFFERENTIAL MODE,POT CORE  TK1421 120-1455-00
ABWRI011 186-0531-00 LEAD, ELECTRICAL:18 AWG,3.D L,B8-01 80009  196-0531-00
ABWA041 195-7745-00 LEAD,ELECTRICAL:18 AWG, 3.5 L B- 80009  195-7745-00
AEWA031 196=-0505=-00 LFAD, ELECTRICAL:18 AWG,3.0 L,B— 80008  196-0505-00
ABW3191 195-7747-00 LEAD, ELECTRICAL:18 AWG,3.5 L,B-19 80009  195-7747-00
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Replaceahle Electrical Parts - 2232 Service

Effective  Dscont Name & Description

Tektronix  Serial /Assenbly No. -
Campanent No. Part No.
A10 671-0796-02
AL0C2200 281-0775-01
ALOC2201 281-0775-01
Al0C2202 281-0221-00
1002203 281-0811-00
A10C2204 281-0775-01
AL0C2205 281-0775-01
A10C2208 281-0811-00
A1002207 281-0221-00
A10C2208 281-0775-01
ALOCZ209 281-0775-01
ALOC2210 281-0775-01
AlC2211 281-0862-00
AL0C2212 281-0862-00
A10C2213 281-0775-01
A1002214 281-0775-01
A10C2271 281089800
AL0C2272 281-0810-00
AL0C2273 281-0810-00
AL0C2293 281075600
AL0C2296 281-0756-00
AL003410 281-0775-01
A1003411 281-0775-01
A10C3412 281-0775-01
AL0C3413 281~0775-01
A10C3420 281-0775-01
A10C3421 281-0775-01
AL003422 281-0775-01
A1003423 281-0775-01
A10C4000 281-0775-0)
A10C4003 281-0775-01
AL0C4004 281-0775-01
AL0CA005 281-0775-01 -
AL0C4006 281-0775-01
AL0C4007 281-0775-01
A10C4008 281-0775-01
A10C4100 281-0775-01
A10C4101 281-0775-01
1004102 281-0775-01
A10C4103 | 281-0775-01
A10C4104 281-0775-01
ALOCAL05 281-0775-01
A10c4106 281-0775-01
AL0CA112 281-0775-01
AL0C4120 281-0775-01
AL004121 281-0775-01
A10C4124 281-0775-01
A1004201 285-1343-00
A1004203 281-0759-00
A10C4220 281-0775-01
A10C6101 281-0861-00 BO1010D  BO12038
A1006101 281-0786-00 B012038
A10C5102 281-0775-01
AL0C6103 281-0775-01
AL0CE106 281077501
A10C6107 281-0775-01

8~-42

Mfr.
Code  Mfr. Part No.

CIRCUIT BD ASSY:STORAGE
CAP,FXD,CER DI:0, 1UF,20%, 50V
CAP,FXD,CER DI:0.10F,20%, 50V
CAP, VAR, CER DI:2-10PF, 100V
CAP,FXD,CER DI:10PF,10%, 100V

CAP,FXD,CER DI:0.1UF, 20% sov

CAP, FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:10PF, 10%, 100V
CAP,VAR,CER DI:2-10PF,100V
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FX0,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:0.1UF,20%, 50V

CAP, EXD,CER DI:0.001UF,+80-20%, 100V
CAP,FXD,CER DI:0.001UF,+B0-20%, 100V
CAP,FXD,CER DI:0.1UF,20%, 50V
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:7.5PF,+/=0.5PF,500V
CAP,FXD,CER DI:5.6PF,+/-0.5PF, 100V
CAP, FXD,CER DI:5.6PF,+/~0.56F, 100V
CAP,FXD,CER DI:2.2PF,+/-0.56F,200V
(SELECTED.MAY NOT BE REQUIRED)
CAP, FXD,CER DI:2.2PF,+/~0.5PF 200V
(SELECTED. MAY NOT BE REQUIRED)
CAP, FXD,CER DI:0.1UF,20%, 50V

CAP, FXD,CER DI:0. 1UF,20%, 50V
CAP.FXB.CER DI:0.1UF,20%, 50V
CAP,FXD,CER DI:0.1UF,20%, 50V
CAP,FXD,CER DI:0.1UF,20%, 50V

CAP, FXD,CER DI:0.1UF,20%, 50v

CAP, FX0,CER DI:0.10F,20%,50V
CAP,FXD,CER DI:0.1UF,20%,50V

CAP, FXD,CER DI:0, 1UF, 208, 50V
CAP,FXD,CER DI:0.1UF,20%, 50V
CAP,FXD,CER DI:0.1UF,20%,50v
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI;0.1UF,20%,50V
CAP,FXD,CER DI:0.]1UF,20%,50V

CAP, FXD,CER 01:0.1UF,20%, 50V

CAP, FXD,CER DI:0.1UF,20%, 50V
CAP,FXD,CER DI:0.1UF,20%,50v
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:0.1UF,20%, 50V
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:0.1UF,20%, 50V
CAP,FXD,CER DI:0.1UF,20%, 50V
CAP,PXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:0.1UF,20%, 50V

CAP, FXD,CER DI:0.1UF,20%, 50V

CAP, FXD, PLASTIC:330PF, 100V, 5%
CAP,FXD,CER DI:22PF,10%, 100V

CAP, FXD,CER DI:0.1UF,20%,50Y
CAP,FXD,CER DI:270PF,5%, 50V
CAP,FXD,CER D1:150PF,10%,100V
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:0.1UF,20%,50V
CAP,FXD,CER DI:0.1UF,20%,50V

80008  671-0796-02
04222  SA10SE104MAA
04222 SA105E104MAA
72982  0513013A 2 0-10
04222  MA10IA100KAA
04222  SAL0SE104MAA

04222  SALQSEL04MAA
04222  MALD1AI00KAA
72982  0B13013A 2 0-10
04222  SALOSE104MAA
04222  SAT0SF104MAA
04222  SAI0SE104MAA

04222 MA101C107MAA
04222 MALOICIOZMAA
04222  SA1DSELOAMAA
04222  SA105E104MAA
96733  XR3446

04222  MALOIASREDAA

04222  MA10IASREDAA
04222  SA102AZR2DAA

04222  SA10ZAZRZDAA

04222  SAL0SE104MAA
04222  SAIQSE104MAA
(4222  SA10SE104MAA

04222  SA10SE104MAA
04z22  SA10SE104MAA
04222  SA10SE104MAA
04222  SALOSE104MAA
04222  SA10SEL04MAA
04222 SALDSEI04MAA

04222  SAIQSE104MAA
04222  SA105E104MAA
04222  SA105E104MAR
04222  SA10SE104MAA
04222  SA105E104MAA
04222  SA10SE104MAA

04222  SA105E104MAA
04222  SALOSE104MAA
04222  SALOSE104MAA
04222  SALOSELOAMAA
04222  SAL0SELOAMAA
04222  SALOSELOAMAA

04222  SA10SE104MAA
04222  SA10SE104MAA
04222  SAL0SEL04MAA
04222  SA1QSE104MAA
04227  SA10SE104MAA
TK1573 FKPz 330 5% 100V

04222  MAL01AZ20KAA
04222  SAI05E104MAA
04222  SAL01A271JAA
04222 MA101A1S1KAA
04222  SALOSEIO4MAA
04222  SA10SEI04MAA

04222 SA105E104MAA
04222  SALOSE104MAA

REV APR 1980



Replaceable Electrical Parts - 2232 Service

Tektreamix  Serial fAssenbly No. NfT.
Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
A1GCE108 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SALOSE104MAA
Al0OCBL08 281-0775-01 CAP,FXD,CER DI:0,1UF,20%, 50V 04222  SALOSE104MAA
A1CCEL10 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SAL0SE104MAA
AlCCBL11 281-0775-01 CAP, FXD,CER DI1:0.1UF,20%, 50V 04222  SAIOBE104MAA
Al0CEL1Z2 281-0775-0) CAP, FXD,CER DI:0,1UF,20%, 50V 04222  SALOSE104MAA
A10CB113 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SAL0BE104MAA
AlCCEL14 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SAL0SE104MAA
ALOCBL15 281-0775-01 CAP, FXD,CER DI:D.1UF,20%,50V 04222 SALO5EL104MAA
ALOCE116 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SALOSELC04MAA
ALOCB117 281=0775-01 CAP,FXD,CER DI:0, 1UF, 20%, 50V 04222  SALOSELIO4MAA
AL0CE118 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50v 04222  SALOSE104MAA
ALOCB121 281-0814-00 CAP,FXD,CER DI:100 PF, 10%, 100V 04222 MALQIAIDIKAA
AloCe122 281-0814-00 CAP,FXD,CER DI:100 PF,10%,100V 04222 MALOIA10LKAA
AL0CE123 281-0814-00 CAP,FXD,CER DI:100 PF,10%,100V 04222 MALI01A101KAA
ALOCB124 281-0814~00 CAP,FXD,CER DI:100 PF,10%,100V 04222  MAL01A10LKAA
ALOCE130 281-0862-00 CAP,FXD,CER DI:0.0CIUF,+80-20%, 100V 04222  MA101C10ZMAA
Al0CE152 281-0775-01 CAP, X, CER D1:0.1UF,20%, 50V 04222  SA105E104MAA
ALOCE153 281-0775-01 CAP, ©XD,CER DI:0.1UF,20%,50V 04222  SA105E104MAA
ALOCB154 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA10SE104MAA
ALIOCB155 £81-0775-01 CAP,FX0,CER DI:0Q.1UF,20%, 50V 04222  SA105E104MAA
A10CE160 281-0775-01 CAP, FAD,CER DI:0.IUF,20%,50V 04222  SALOSELD4MAA
AL0C6161 281-0775-01 CAP, FXD,CER DI:0.IUF,20%, 50V 04222  SA105E104MAA
AJOCB162 281=-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SA10BE104MAA
AL0C6201 290-0246-00 CAP, FXD, ELCTLT:3.3UF, i0%, 15V 12954 D3R3EALSKI
AL0CE202 281-0775-01 CAP, FXD,CER D1:0.1UF,20%, 50V 04222  SA105E104MAA
A10C6203 281-0775-01 CAP, FXD,CER D1:0.1UF,20%, 50V 04222  SA10SE104MAA
A10CE204 281-0775-01 CAP, FXD,CER DI:0,1UF,20%, 50V 04222  SALOSELOAMAA
A10C6205 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SAL0SE104MAA
AL0CE206 281-0775=-01 CAP FXD,CER DI:0.1UF,20%, 50V 04222 SALOSEI04MAA
AL0CB207 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA105E104MAA
A10C6208 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA10SE104MAA
AL0CE210 290-0920-00 CAP, FXD, ELCTLT : 33UF, +50-20%, 35WVDC 55680  UVX1H330MAA
AL0CB301 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SA105E104MAA
Al10C6302 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SALOSE104MAA
A10CB303 281-0775-01 CAP, FXD,CER DI:0.IUF,20%,50V 04222 SAIQOSE104MAA
A10C6304 281-0775-01 CAP, FXD,CER DT:0.1UF,20%, 50V 04222  SALOSE104MAA
ALOCB305 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SALOSE104MAA
A10CB306 2B81-0775-01 CAP,FXD, CER DI:0.1UF,20%, 50V 04222 SA105E104MAA
AL0CB307 281-0775-01 CAP, FXD,CER D1:0.1UF,20%, 50V 04222  SAL0SE]04MAA
ALOCB308 281-0775-01 CAP, FXD,CER DT:0. 10F, 205, 50V 04222  SALDSELOAMAA
AL0CE308 281-0775-01 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222  SAL05E104MAA
A10CE310 281-0759-00 CAP, FXD,CER DI:22PF,10%, 100V 04222  MALO1A220KAA
AlOCB311 281-0758-00 CAP,FXD,CER D :22PF,10%, 100V 04222 MAL01A220KAA
AL0CB312 281-0759-00 CAP, FXD,CER DI:22PF,10%, 100V 04222  MA101A220KAA
Al0CB313 2390-0920-00 CAP, FXD, ELCTLT : 33UF, +50-20%, 35WVDC 55680  LVX1H330MAA
Al0CE314 285-1344-00 CAP, FXD, PLASTIC: LOQOPF, 100V, 5% TKIB73 FKPZ 1000 5% 100
A10C6315 285-1344-00 CAP,FXD, PLASTIC: 10GOPF, 100V, 5% TK1573 FKP2 1000 5% 100
AlOCE316 2B1-0759-00 CAP,FXD,CER DI:22PF,10%, 100V 04222  MALO1AZ20KAA
ALOCE317 281-0759-00 CAP,FXD,CER DI:22PF,10%, 100V 047222  MALOLAZZOKAA
ALOCBA401 281-0861-00 CAP, FXD,CER DI:270PF,5%,50V 04222 SALD1AZ71JAA
ALOCE402 290-0920-00 CAP, FXD, ELCTLT: 33UF , +50-20i%, 35«VDC 55680  UVX1H330MAA
AL0CE403 281-0775-01 caP,FXD,CER DI:0.1UF,20%, 50V 04222  SA10SE104MAA
A0CE404 281-0775-01 CAP,FXD,CER DI:0.JUF, 208,50V 04222 SA105E104MAA
A10C6407 281-0759-00 CAP,FXD,CER DI:22PF,10%, 100V 04222  MA101AZZ0KAA
ALOC6408 281-0759-00 CAP,FXD,CER DI:22PF,10%, 100V 04222  MALO1AZ20KAA
ALOC6408 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SALDBE1D4MAA
A10CE421 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SAL05E104MAA
A1006422 281-0775-01 CAP,EXD,CER DI:0.1UF,20%,50V 04222  SAL0SE104MAA
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Replaceable Electrical Parts - 2232 Service

Tektromix  Serial/Assewbly No. - MFr.
Component: No. Part Ho. Effective  Dscont Kame & Description Code  Mfr. Part No.
ALDCH440 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA1Q5E104MAA
AL0C6441 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SA10SE104MAA
A10C6442 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SAL0SE104MAA
A10€9002 290~0920-00 CAP, FXD, ELCTLT :33UF, +50-20%, 25WVDC 55680  UVXIH330MAA
AL0C9006 290~0920-00 CAP, FXD, ELCTLT : 33U, +50-20%, 354VDC 55680  UVXIH330MAA
AL10C9007 290-0920-00 CAP, FXD, ELCTLT : 33UF ,+50-205%, 35WVEX 55680  LVX1H330MAA
A10C9101 281-0775-01 CAP, FXD, CER DI:0.1UF,20%, 50V 04222 SATOSE104MAA
A1009107 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SA105E104MAA
A10C9111 281-0775-01 CAP, FXD, CER DI:0,1UF,20%, 50V 04222  SALDSEI04MAA
Al0CS112 281-0775-01 CAP,FXD,CER D1:0.1UF,20%, 50V 04722 SALOSETO4MAA
AL0C9114 281-0775-01 CAP, FXD,CER DI :0.3UF,20%,50V 04222  SA105EL04MAA
A10€9115 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SA10SELD4MAA
A10C9116 281-0775-01 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222  SA10SE104MAA
ALOC9117 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA10GE104MAA
A10C9120 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA10BE104MAA
A10C9121 281-0775-01 CAP,FXD,CER DI:0. 1UF,20%, 50V 04222  SA10SE104MAA
A10C8130 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, S0V 04222  SALOSE1IDAMAA
AL0CS131 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SAIOSE104MAA
A10C5200 281-0775-01 CAP, FXD,CER DI:0,)UF,20%, 50V 04222  SALOSE104MAA
AL0C5201 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SALDSE104MAA
A10C9202 281-0775-01 CAP,FXD,CER DE:0.IUF,20%, 50V 04222  SALOSELO4MAA
AL0C9203 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SALOSELO4MAA
A1069204 281-0775-01 CAP, FXD,CER DI:0,1UF ,20%, 50V 04222  SAIOSELD4MAA
A10C9205 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SAL0SE104MAA
A10C9206 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SALOSEIQ4MAA
AL0C9207 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V D472z SA105E104MAR
AL0C9208 281-0775-01 CAP,FXD,CER DI:0,1UF,20%,50¢ 04222 SALOSELOMMAA
AL0C9210 281-0814-00 CAP, FXD,CER DI:100 PF, 10%,100V 04222  MALOLA102KAA
A10C9211 281-0775-01 CAP, FXD,CER 01:0. 1UF,20%, 50V 04222 SALOSEL04MAA
A10C9212 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SATOSE104MAA
A10C9220 281-0814~00 CAP,FXD,CER DI:100 PF,10%,100V 04222 MALDIA101KAA
ALDC9221 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04227  SALOSELO4MAA
Al0C87222 OB1-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SA10SE104MAA
A1009231 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SA10SE104MAA
A1009232 281-0775-01 CAR, EXD,CER DI:0. 1UF,20%, 50V 04222 SA105F104MAA
ALOCR2200 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
A10CR4100 152-0141-02 SEMICOND DVC,DI:SW,S1.30V,150MA,30V,D0-35 03508 DA2527 {1N4152)
AL0CRE101 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508 DA2527 (1N4152)
A10CRE102 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
ALOCR6103 152-0141-02 SEMICOND DVC,D1:SW,SI,30V,150M8,30V,00-35 03508 DA2527 (IN4152)
ALOCRB104 , 152014102 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,D0-35 03508 DA2527 (1N4152)
ALOCRE151 152-0141-02 SEMICOMD DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (IN4152)
ALOCRB152 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,00-35 (3508 DA2527 (IN4152)
ALOCRG301 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150Ma,30v,D0-35 03508 DA2527 (IN4152)
A10CRB302 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 (3508  DA2527 (1N4152)
ALOCRG303 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DAZ527 (IN4152)
AL0CRE304 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150M8,30v,00-35 (3508 DA25Z7 (IN4152)
ALOCRE305 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,D0-35 03508 DA2527 (1N4152)
ALOCRE306 152014102 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 (3508  DA2SZ27 (IN4152)
AL0CRB307 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150M4,30v,D0-35 08508  DA2527 (1N4152)
ALOCRE308 152-0141-02 SEMICOND DVC,D1:9W,S1,30v,150MA,30V,D0-35 03508 DA2527 (IN4152)
A10CR6401 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M,30v,00-35 03508 DA2527 (1N4152)
AI0CRB403 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (1N4152Z)
ALOCRG405 152-0141-02 SEMICOND OVC,DI:SW,51,30V,150MA,30V,00-35 (3508 [DAZ527 (1N4152)
A10DL4100 118-1416-00 DELAY LINE,ELEC:SNS,100 OHM, TAPPED 01981 PE 20661-001
A10059101 150-1022-00 LAMP,LED RDOUT:7 SEG NUMERIC,LH DEC ORANGE 58361 MAN72A
ALOJZ111 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-029
(QUANTITY OF 4)
REV APR 1990

8-44



Replaceable Electrical

Parts - 2232 Service

Tektromix  Serial /Assembly No. MNiT
Campanent. No. Part Mo. Effective  Dscont Nawe & Description Code  Mfr. Part No.
AlQJ2L12 131-0588-00 TERM,PIN:0.456 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
(QUANTITY OF 4)
A1004100 131-0608-00 E010100 BO10150 TERMINAL, PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A10J4211 131-4826-00 CONN.,RCPT, ELEC: HEADER, PIN STRIP,1 X 2 80000  131-4826-00
W/BOARD RETENTION
A10J6100 131-4702-00 CONN, RCPT, ELEC : HEADER, 2 X 30,0. ACIMi 19613  DHY2060001E1057E
AL0JE100 131-4422-00 CONN, RCPT, ELEC: HEADER, 2 X 25,D. 53387  DHY2050001E1057E
A10J9102 131-0608-00 TERMINAL,PIN:0.365 L X 0,025 BRZ 64D PL 22526  4B283-036
A10J9104 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 BRZ 6LD PL 22526  48283-036
(QUANTITY OF 3)
A10J9105 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 8RZ 6LD PL 22526  48283-036
(QUANTITY OF 4)
A10J9108 131-0608-00 TERMENAL, PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 3)
A10J9109 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTTTY OF 3)
A10J9111 131-0608-00 TERMINAL, PIN: 0,365 L X 0.025 BRZ GLD PL 27526  48283-036
{QUANTITY OF 3)
ALOJ8211 131-4419-00 CONN, RCPT, ELEC:HEADER, 2 X 5 53387  DHY201000LE1057E
A10J8411 131-4738-00 CONN, RCPT,ELEC:HEADER,2 X 12,0.01 SPACING  £0008  131-4738-00
W/BR RETENTION FEATURE
A10L2100 120-0382-01 COIL,RF:210UH, +28/-43%, 14 TURNS TK1345 120-0382-01
AL0L6203 120-0382-01 COIL,RF:210UH, +28/-43%, 14 TURNS TK1345 120-0382-D1
AL0LB205 120-0382-01 COIL,RE:210UH, +28/-43%, 14 TURNS TK1345 120-0382-01
ALOP4100 131-0993-00 BO1010GC  BOL0150 BUS, CONDUCTOR : SHUNT ASSEMBLY ,BLACK 22526  65474-005
ALOPILO4 131-0993-00 BUS, CONDUCTOR : SHUNT ASSEMBLY,BLACK 22526  65474-005
A10P3105 131-0383-00 BUS, CONDUCTOR : SHUNT ASSEMBLY, BLACK 22526  65474-005
A10PO108 131-0893-00 BUS, CONDUCTOR : SHUNT ASSEMBLY, BLACK 20526 65474-005
A1002200 151-0188-00 TRANSISTOR: PP, SI,T0-92 80000  151-0188-00
41002201 151-0188-00 TRANSISTOR: PP, S1,T0-92 80008  151-0188-00
A10Q2202 151-0712-00 TRANSISTOR:PNP, SI, T0-82 80009  151-0712-00
A10Q2204 151-0712-00 TRANSISTOR: PP, §1,T0-92 80009  151-0712-00
ALDQ2210 151-0712-00 TRANSISTOR: PP, SI, T0-02 80009  151-0712-00
A10Q2211 151~0712-00 TRANSISTOR:PNP, SI,T0-82 80009  151-0712-00
A1002220 151-0712-00 TRANSISTOR:PNP, ST, T0-92 80009  151-0712-00
ALDQ2221 151-0712-00 TRANSISTOR: PKP, S1,T0-02 80009  151-0712-00
A1002222 151-0712-00 TRANSISTOR:PNP, 51, TO-02 80009  151-0712-00
A1002223 151-0712-00 TRANSISTOR: NP, ST, TO-02 80009  151-0712-00
AlOGzez4 151-0712-00 TRANSISTOR:PHP, SI, T0-92 80000  151-0712-00
ALOG2225 151-0712-00 TRANSISTOR:PNP, SI, T0-02 80009  151-0712-00
AL0G4203 151-0220-00 TRANSISTOR: PP, SI,T0-92 80009  151-0220-00
A1004204 151-0220-00 TRANSISTOR:PNP, ST, TO-92 80009  151-0220-00
AL004205 151-0190-00 TRANSISTOR:NPN, 51,T0-92 80009  151-0180-00
A1004207 151-1121-00 TRANSISTOR:FE,N CHANNEL,SI,TO-82 17856 V10206
AL036100 151-0190-00 TRANSISTOR:NPN, ST, T0-92 80009  151-0190-00
A10R2200 322-3260-00 RES, FXD, FILM: 4,99K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 4K99
AL0R2201 322-3207-00 RES, FXD,FILM:1,4K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K4
ALORZ202 322-3260-00 RES. FXD. FILM:4.90K OHM, 1%,0. 24, TC=TO 57668 CRB20 FXE 4K99
A10R2203 322-3207-00 RES, FXD,FILM: 1.4K OHM, 1%,0.24,TC=T0 57668 CRB20 FXE 1K4
A10R2204 322-3215-00 RES,FXD, F1LM: 1.60K OHM,1%,0.2W, TC=TO 80003  322-3215-00
A10R2205 302-3222-00 RES, FXD, FILM: 2K OHM, 1%,0. 20, TC=T0 57668 CRB20 FXE 2K0O
A10R2211 322-3087-00 RES, FXD,FILM: 100 OHM,1%,0.2W,TC=T0 57668 CRB20 FXE 100E
A10R2213 322-3281-00 RES,FXD,F1LM:8,25€ OHM,1%,0.2W, TC=TO 57668 CRB20 FXE BK25
A1DRZZ214 311-2231-00 RES, VAR, NDMWW : TRMR , 1K OHM,20%,0. 5 TKI450 GFOSUT 1K
LINEARTAPE & REEL
A10R2215 322-3192-00 RES, FXD, FILM:976 OHM, 1%,0.2W,TC=T0 80000  322-3182-00
ALOR2216 322319200 RES, FXD, FILM:976 OHM, 1%,0.2W, TCTO 80009  322-3192-00
ALOR2217 322-3165-00 RES, FXD, FILM: 511 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE S11E
Al0R2219 322-3068-00 RES, FXD, FILM:49.9 OHM,1%,0.2W, TC=TO 80009  322-3068-00
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Replaceable Electrical Parts - 2232 Service

Campenent No. Part No.

AlOR2220
ALOR2221
AlOR2222
AL0R2223
AlORZ224
A10R2225

A10RZ226
A10R2233
ALQR2234
A1QR2242
AlQRZ244
ALORZ2245

A10R2246
A10R2247
ALORZ248
AL0R2249
AlORZ250
ALUR2251

A10R2252
AlQR2262
A1CR2263
Al0R2264
AlQR2265
A10R2266

A10R2267
Al0R2268
A10R2270
ALORZ2271
AlOR2272
AL0R2273

A10R2274
AlOR2275
A10R2276
A10R2278

A10R2279

ALCR2280
ALOR2281
AlORZ282
A10R2283

A10R2284

A10R2288
A10R2290
A10R2291
Al0R2293
Al0R2294
Al0R2297

ALOR2298
A10R2299
A10R2300

ALORZ301
A10R2301

8=-48

Tektronix  Serial/Assembly No. -

Effﬂ:hve Decont:

Mfr.
Code  Mfr. Part No.

322-3068-00
322-3114-00
322-3114-00
322-3114-00
322-3114-00
322-3114-00

322-3114-00
322-3385-00
322-3385-00
322-3087-00
322-3261-00
311-2231-00

322-3192-00
322-3192-00
322-3185-00
322-3068-00
322-3068-00
322-3162-00

322-3162-00
322-3181-00
322-3254-00
322-3181-00
322-3181-00
322-3254-00

322-3254-00
322-3181-00
322-3126-00
322-3133-00
322-3001-00
311-2231-00

322-3133-00
322-3126-00
322-3133-00
311-2231-00

322-3133-00

322-3126-00
322-3133-00
322-3001-00
311-2231-00

322-3133-00

322-3181-00
322-3181-00
322-3181-00
322-3001-00
322-3001-00
311-2231-00

311-2231-00

322-3039-00
322-3039-00
322-3097-00 B010100
322-3087-00 BO10600

B010599

RES, FXD, FILM: 48.9 QHM, 1%,0.2W,TC=TO 80009
RES, FXD, FILM: 150 OHM, 1%,0.2W,1C=T0 57668
RES, FXD, FILM: 150 OHM,1%,0.2W,7C=T0 57668
RES,FXD,FILM: 150 0 1%.0.2W,1¢=T0 57668
RES, FXD, FILM: 150 OHM,1%.0.2W, TCTO 57668
RES, FXI ,I-‘ILM 150 OHM,1%,0.2W,TC=T0 57668
RES, FXD, FILM: 150 OHM,1%,0.2W, TC=TO 57668
RES, FXD, FILM: 100K, OHM, 15%,0.2W,TC=T0 57668
RES, FXD, FILM: LOOK OFM, 1%,0.2W, TC-TO 57668
RES, FXD, FILM; 200 OHM,1%,0.2W, TC=TO 57668
RES, FXD, FILM:5. 11K ORM, 1%,0.2W,7C=T0 80009
RES, VAR, NONWW: TRMR, 1K OHM,20%,0.5W TK1450
LINEARTAPE & REEL
RES, FXD, FILM:976 OHM,1%,0.2W, TC<TO 80009
RES, FXD, F1iM:976 OHM, 1%,0.2W, TC=TO 80008
RES, FXD, FILM:511 OHM, 1%,0.2W, TC=TO 57668
RES, FXD, FILM:49.9 OHM,1%,0.2W,TC=T0 80009
RES, FXD, FILM;49.9 OHM, 1%,0.2W,TCaTO 80003
RES, FXD, FILM:475 OHM, 1%, 0.2V, TCaTO 57668
RES, FXD, FILM: 475 OHM,1%,0.2W, TC=T0 57668
RES, FXD, FILM:750 OHM, 1%, 0.2¥, TC=T0 91637
RES, FXD, FILM: 4.32K OFM,1%,0.2W,TC=TO 57668
RES, FXD, FILM: 750 mn.lx.o 20, TC=TO 91637
RES, FXD,FILM: 750 DHM,1%,0.2W, TC=T0 91637
RES, FXD, FILM:4.32K OHM, 1%,0.2W, TC=TO 57668
RES, FXD, FILM:4.32K OHM, 1%,0.2W, TC=TO 57668
RES, FXD, FILM: 750 OHM,1%,0.2W, TCaTO 91637
RES, FX0, FILM: 200 OHM,1%,0.2W,1CaT0 91637
RES, FXD, FILM:237 OHM,1%,0.2W,TC=T0 80009
RES, FXD, FILM: 10 OM, 1%,0.2W, TC=TO 57668
RES, VAR, NONWW: TRMR, 1K OHM, 20%,0.5W TK1450
LINEARTAPE & REEL
RES, FXD, FILM: 237 OHM,1%,0.2W,TC=T0 80009
RES, FXD, FILM: 200 OHM,1%,0.2W,TC=TO 91837
RES,FXD, FILM: 237 OHM,1%,0.2W,TC=T0 £0000
RES, VAR, NONWW: TRMR, 1K OHM, 20%,0.5 TK1450
LINEARTAPE & REEL
RES, FXD, F1LM:237 OHM,1%,0.2W,TC=T0 80009
RES, FXD, FILM:200 OHM,1%,0.2W,TC=TO 91637
RES, FXD,FILM:237 DHM,1%,0.2W, TC=TQ 80009
RES,FXD,FILM:10 OHM, 1%,0.2W, TC=TO 57668
RES, VAR, NDNu: TRMR, 1K OHM, 20%,0.5W TK1450
LINEARTAPE & REEL
RES, XD, FILM: 237 OHM, 1%,0.2W,TC=T0 80009
RES, FXO, FILM: 750 OHM, 1%,0.2W, TC=T0 91637
RES, FXD,FILM: 750 OHM,1%,0.2W, TC=T0 91637
RES,FXD,FILM:750 OFM,1%,0.2W, TC=T0 91637
RES, FXD,FI(M:10 OMM,1%,0.2W, TC=TO 57668
RES, FXD, FILM: 10 OHM, m,o ,TC=T0 57668
RES, VAR, NONWW: TRMR,, 1K OHM,20%,0.5W TK1450
LINEARTAPE & REEL
RES, VAR, NONWW: TRMR, 1K OHM, 20%,0.5W TK1450
LINEARTAPE. & REEL
RES, FXD,FILM: 24.9 ORM,1%,0.24,TC<T0 57668
RES,FXD,FILM:24.8 ORM,1%,0.2W,TC=T0 57668
RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=T0 57668
RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57668

(SELECTABLE VALUE)

322-3063-00

CRB20FX1S0EAXTAL
CRB20FX150EAXTAL
CRB20FX150EAXTAL
CRB20FX150EAXTAL
CRB20FX150EAXTAL

CRBZOFX150EAXTAL
CRB20 FXE 100K
CRB20 FXE 100K
CRB20 FXE L00E
322-3261-00
GFOBUT 1K

322-3192-00
322-3192-00
CRB20 FXE 511E
322-3068-00
322-3068-00
CRB20 FXE 475E

CRB20 FXE 475E
CCF5016750R0F
CRB20 FXE 4K32
CCF5016750R0F
CCF5016750R0F
CRB20 FXE 4K32

CRB20 FXE 432
CCFS0LG7 S0RAF
CCF501G200R0F
322-3133-00
CRB20FXE180E
GFOBUT 1K

322-3133-00
CCFS016200R0F
322-3133-00
GFOBUT 1K

322-3133-00

CCFS01G200R0F
322-3133-00
CRB20FXE180E
GFOGUT 1K

322-3133-00

CCF5016750R0F
CCF501G750R0F
CCFB01G750R0F
CRB20FXE180E
CRB20FXELSOE
GFOBUT 1K

GFOBUT 1K
CRB20 FXE 24E8
CRB20 FXE 24€3

CRB20 FXE 100E
CRE20 FXE 100E
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Replaceable Electrical Parts - 2232 Service

Tektromix  Serial /Assebly No. Mfr.

Camponent No. Part No. Effective  Dscont Neme % Description Code  Mfr. Part Mo.

ALORZ301 322-3105-00 BO10600 RES, FXD,FILM: 121 OHM,1%,0.2W,TC=T0 57668 CRB20 FXE 121E
(NOMINAL VALUE)

A10R2301 322-3110-00 B010600 RES, FXD, FILM: 137 CFM,1%,0.2W, TC=T0 91637  CCF50-26137R0F
(SELECTED VALUE)

ALOR2301 322-3114-00 BOLOBOO RES, FXD, FILM: 150 GHM,1%,0.24, TC=T0 57668 CRBZOFX1S0EAXTAL
(SELECTED VALUE)

A10R2302 322-3097-00 BOI10100  B010599 RES, FXD, FTLM: 100 OHM,1%,0.2W, TCaTO 57668 CRB20 FXE 100E

Al0R2302 322-3097-00 BOLOBO0 RES, FXD, FILM: 100 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 100E
(SELECTABLE VALUE)

A10R2302 322-3105-00 B010600 RES, FXD, FILM: 121 OHM,1%, 0.2W, TC=T0 57668 CRB20 FXE 121€
(NOMINAL VALUE)

ALOR2302 322-3110-00 B010600 RES, FXD, FILM: 137 OKM,1%,0.2W, TC=10 91637  CCF50-2GL37ROF
(SELECTED VALUE)

AL0R2302 322-3114-00 B010600 RES, FXD, FILM: 150 OHM,1%,0.2W, T6=TO 57668  CRB20FX150EAXIAL
(SELECTED VALUE)

ALORZ2303 322+3087-00 BOI10I100  BO10589 RES, FXD, FILM: 100 OHM,1%,0.2W,TC=TO 57668 CRB20 FXE 100E

AL0R2303 322-3097-00 B010600 RES, FXD, FILM: 100 OHM,1%,0.2W, TC=T0 57668 (CRB20 FXE 100€
(SELECTABLE VALUF)

A10R2303 322-3105-00 8010600 RES, FXD, FILM: 121 OHM,1%,0.2W,7C=T0 57668 CRB20 FXE 121E
(NOMINAL VALUE)

A10R2303 322-3110-00 B010600 RES, FXD, FILM: 137 OWM,1%,0.2W,TC=T0 91637  CCF50-2G137ROF
(SELECTED VALUE)

A10R2303 322-3114-00 BO10600 RES, FXD, FILM: 150 OHM,1%,0.2W,TC=T0 57668 CRB20FX150EAXIAL
{SELECTED VALUE)

AlDRZ304 322-3067-00 BO10L00  B010398 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 100E

AlOR2304 320-3097-00 B010600 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57688 CRB20 FXE 100E
(SELECTABLE VALUE)

ALOR2304 322-3105-00 B010600 RES, FXD, FILM: 121 OHM, 1%,0.2M, TC=TO 57669 CRB20 FXE 121E
(NOMINAL VALUE)

A10R2304 322-3110-00 BO10600 RES, FXD, FILM: 137 OHM,1%,0.2W, TC=T0 01637  CCFS0-2G137ROF
(SELECTED VALUE)

A10R2304 322-3114-00 BO10600 RES, FXD, FILM: 150 OHM,1%,0.2W, TC=T0 57668 CRB20FX150EAXIAL
{SELECTED VALUE)

ALOR3400 322-3289-00 RES, FXD, F1LM: 10K OHM,1%,0.2W, TC=T0 57666 CRB20 FXE 10KD

A10R3401 322-3289-00 RES, FXD, FILM: 10K OHM, 1%,0,2W, TC=TO 57668 CRB20 FXE 10KO

AL0R3402 322-3289-00 RES, FXD, FILM: 10K OHM, 1%, 0.2W, TC=TO 57668 CRBZO FXE LOKO

AL0R3403 322-3058-00 RES, FXD, FILM:39.2 OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 3%E2

A1OR3404 322-3058-00 RES, FXD, FTLM;39.2 OHM,1%,0.2W,TC=TO 57669 CRB20 FXE 392

ALOR4000 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.20, TCsTO 57668 CRB20 FXE 100E

AL0R4001 322-3289-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=TO 57658 CRB20 FXE 10KO

AL0RA002 322-3073-00 RES, FXD, FTLM:56.2 OHM, 1%,0.2W, TCaTO 80009  322-3073-00

ALOR4003 322-3030-00 RES, FXD, FILM: 20 OHM, 1%, 0.2W, TCTO 57668 CRE 20 FXE 20E0

A10R4004 322-3030-00 RES, FXD, FILM: 20 OFM, 1%,0.,2W, TC=TD 57668 CRB 20 FXE 20£0

AL0R4005 . 322-3030-00 RES, FXD, FILM: 20 OHM, 1%,0.24, T0=TO 57668 CRB 20 FXE 20E0

ALOR400B 322-3030-00 RES, FXD, FILM: 20 OHM, 1%,0.2W, TC=TO 57668 CRB 20 FXE 20ED

ALORA007 322-3030-00 RES, FXD, FILM: 20 OHM,1%,0.2W, TC=TO 57668 CRB 20 FXE 20E0

ALORA008 322-3030-00 RES, FXD, FILM:20 OHM,1%,0.2W,TC=T0 57668 CRB 20 FXE 20EQ

ALOR4008 322-3030-00 RES, FXD, FILM:20 QHM, 1%, 0. 24, TC=TO 57668 CRB 20 FXE 20E0

ALORAOL0 327-3030-00 RES, FXD, FILM: 20 OHM, 1%,0. W, TC=T0 57668 CRB 20 FXE 20E0

AL0R4011 322-3030-00 RES, FXD, FILM: 20 OHM,1%,0.24, TC=TO 57668 CRB 20 FXE 20E0

AI0RA4012 322-3030-00 RES, FXD, FILM: 20 QHM, 1%,0.2W, TC=TO 57668 CRB 20 FXE 20ED

A10R4013 322-3030-00 RES, FXD, FILM: 20 OHM, 1%,0.2W, TC=T0 57668 CRB 20 FXE 20E0

A10R4100 322-3280-00 BO10304 RES, FXD, FILM; 10K OHM,1%,0.2d, TC=TO 57668 CRB20 FXE 10K0

AL0R4101 307-0526-00 RES NTWK,FXD,FI:5,510 OHM,10%,0.125 W 11236  750-61-R510 OHM

A10R4102 307-0526-00 RES NTWK,FXD,FI1:5,510 OHM,10%,0.125 W 11236  750-61-RS10 OHM

ALORA103 322-3289-00 RES, FXD, FILM: 10K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 10KO

AL0R4104 322-3289-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 10KO

AI0RA105 307-0526-00 RES NTWK, FXD,F1:5,510 OHM,10%,0.125 W 11236  750-61-R510 OHM

ALORA107 322-3289-00 RES, FXD, FILM: 10K DHM,1%,0.2W, TC=TO 57658 CRB20 FXE 10KD

ALOR4112 322-3165-00 RES, FXD, FILM: 511 OHM,1%,0.2W,TC=T0 57688 CRB20 FXE S11E

ALOR4114 322-3228~00 RES, FXD, FILM:2.32K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 2K32
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Replaceable Electrical Parts ~ 2232 Service

Code  Mfr. Part Mo.

Tektromix  Serial/Assembly No. - MfT

Component No. Part No. Effective  Dscont Name & Description

ALOR4121 322-3228-00 RES, FXD, F1LM:2.32K OHM, 1%,0.24,TC=TO 57668
ALOR4122 322-3215-00 RES, FXD, FILM:1.89K OHM,1%,0.2W,TC=TO 80009
A10R4123 322-3119-00 RES, FXD, FILM:169 OHM,1%,0.2M,TC=TO 91637
A10R4124 322-3135-00 RES, FXD, FILM:249 OHM, 1%, 0.24, TCaTO 57668
A10R4125 322-3085-00 RES, FXD, FILM:75 OHM, 1%,0.24,TC=T0 57¢68
A10R4126 322-3085-00 RES,FXD,FILM:75 OHM,1%,0.2W,TC=TO 57668
A10R4127 322-3007-00 RES,FXD,FILM:100 OHM,1%,0.24,7C=TQ 57668
A10R4128 322-3143-00 RES,FXD,FTLM:301 OHM,1%,0.24, TC=TO 57668
ALOR4129 322-3143-00 RES,FXD,FILM:301 OHM,1%,0.2W,TC=T0 57668
ALOR4130 507-0526-00 RES NTWK,FXD,FI:5,510 OHM,10%,0.125 W 11236
AlOR4140 322-3081-00 RES, FXD,FILM:68.1 OHM, 1%,0.24,TC=T0 80008
AlQR4141 322-3081-00 RES,FXD,FILM:68.1 OHM,1%,0.2W,TC=T0 80008
Al0OR4142 322-3119-00 RES, FXD, FILM: 189 ORM, 1%,0.2W, TC=TO 91837
A10R4143 322-3135-00 RES,PXD,FILM:249 OHM,1%,0.2W,TC=T0 57668
AlOR4144 322-3119-00 RES,FXD,FILM: 169 ORM, 1%,0.2W,TC=TO 91637
A10R4145 322-3135-00 RES,FXD,FILM:249 OHM, 1%,0.2W,TC=TO 57668
A10R4146 322-3193-00 RES,FXD,FILM: 1K OHM, 1%,0.24,TC=TO 57668
ALCRA147 322-3193-00 RES,FXD,FILM: 1K GHM,1%,0.2¢, TC=TQ 57668
A10R4148 322-3097-00 RES,FXD, FILM: 100 OHM,1%,0.2W,TC=TO 57668
A10R4149 322-3087-00 RES,FXD,FILM: 100 OHM, 1%,0.2W, TC-TO 57668
AJOR4150 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W,TC=T0 57668
AL0R4151 322-3135-00 RES, FXD,FILM;249 OHM,1%,0.2W,TC=T0 57668
A10R4152 322-3119-00 RES,FXD,FILM: 169 OHM, 1%,0.2W, TC=TO 91637
A10R4202 322-3183-00 RES,FXD,FILM: 1K OHM, 1%, 0.24, TC=TO 57668
Al0R4203 322-3001-00 RES,FXD,FILM:10 OHM,1%,0.2W, TC=TO 57668
A10R4204 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=TO 57688
Al0OR4205 322~3145-00 RES,FXD,FILM:316 OHM,1%,0.2W,1C~<TO 57668
A10R4206 322-3188-00 RES, FXD,FILM:909 OHM, 1%,0.2W, TC=TO 57668
A10R4207 322-3173-00 RES,FXD,FILM:619 OHM,1%,0.2W, TC=TO 80009
A10R4208 322-3193-00 RES, FXD,FILM: 1K OHM, 1%, 0. 2W, TC=TO 57688
A10R4209 322-3193-00 RES, PXD, FILM: 1K OHM, 1%, 0. 24, TCsTO 57668
AiQR4210 322-3161~00 RES, FXD,FILM: 464 DHM,1%,0.2W,TC=TD 91637
Al0R4211 322-3204-00 RES, FXD,FILM:1.3K OHM, 1%,0.2W, TC=TO 57668
AlOR4212 322-3406-00 RES, FXD, FILM: 165K QHM, 1%, 0.2W, TC=TO 91637
A10R4214 322-3275-00 RES,FXD,F11M:7.32K OHM, 1%,0.2W, TCaTO 57668
A10R4215 322-3193-00 RES, XD, FILM: 1K OHM, 1%,0.2W, TC=TO 57668
ALOR4216 322-3318-00 RES, FXD, FILM: 20K OHM, 1%,0.2W, TC=TD 57668
ALOR4217 322-3193-00 RES,FXD,FILM: 1K OHY, 1%,0.2W, TC=TO 57668
A10RB039 322-3354-00 RES, FXD, FILM:47.5¢ OHM,1%,0.2W, TC=T0 80003
A10R6100 322-3354-00 RES, FXD, F1LM: 47 .5K OHM, 1%,0. 24, TC=TO 80009
A10RE101 307-0585-00 RES NTWK,FXD,FI:7,5.6K OHM, 2%,1.0W 11236
A10RE102 322-3289-00 RES, XD, FILM: 10K OHM, 1%,0.2W, TC=T0 57668
A10RE103 322-3258~00 RES, FXD, FILM:4.75K OHM, 1%,0.2W, TC=T0 56845
AlORE104 322‘32%'% RES,FXD.FILHM.?SK ﬂ'ﬂ.l%.c‘ rTbTD 56345
A10RB105 322-3405-00 RES, FXD, FILM: 162K OHM, 1%,0.2W,TC=T( 81637
A10RE106 322-3405-00 RES, XD, FILM: 162K OHM, 1%,0.2W,TC=T0 81637
A10RB107 322-3289-00 RES,FXD, FILM: 10K OHM, 1%,0.2W,TC=T0 57668
A10RE108 322-3289-00 RES, FXD, FTLM: 10K OHM, 1%,0.2W,TC=T0 57668
A10RE1008 322-3289-00 RES, FXD, FILM: 10K OHM, 1%,0.24, TC=T0 57668
ALOR6110 322-3269-00 RES, FXD, FILM: 10K OHM,1%,0.2W,TC<T0 57668
A10R6111 322-3414-00 RES, FXD, FILM: 200K OHM, 1%, 0.2, TC=TO 91837
Al0R6112 322-3414-00 RES, FXD,FILM: 200K OFM,1%,0.24,TC=T0 91637
A10RE113 322-3289-00 RES, FXD, FILM: 10K OHM,1%,0.2W,TC=T0 57668
ALOR6114 322-3289-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=TOQ 57668
ALORE115 322-3289-00 RES, FXD, FILM: 10K OHM, 1%,0.2W, TC=T0 57668
A10RE116 322-3289-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=TO 57668
ALORE117 322-3289-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=T0 57668
ALORGL18 322-3288-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=TO 57668

8-48

CRB20 FXE 2K32
322-3215-00
CCF-50 1630F
CRB20 FXE 249E
CRB20 FXE 75EQ
CRBZ0 FXE 75E0

CRB20 FXE 100E
CRB20 FXE 301E
CRB20 FXE 301
750-61-R510 OFHM
322-3081-00
322-3081-00

CCF-50 1890F
CRB20 FXE 249E
CCF-50 1680F
CRB20 FXE 243E
CRB20 FXE 1K0O
CRB20 FXE 1KO0D

CRB20 FXE 100E
CRB20 FXE 10CE
CRB20 FXE 10KO
CRBZ0 FXE 24SE
CCF-50 1890F

CRB20 FXE 1K0O

CRBZOFXE180E
CRB20 FXE 1K00
CRBZ0 FXE 316E
CRB 20 FXE 90SE
322-3173-00
CRBZO FXE 1KOD

CRBZ0 FXE 1KOO
CCF50-2G464R0F
CRB20 FXE 1K30
CCF50-2F16502F
CRBZD FXE 7K32
CRB20 FXE 1K0O

CRB20 FXE 20K0
CRB20 FXE 1KOO
322-3354-00
322-3354-00
750-81-5.6K
CRB20 FXE 10KD

ORDER BY DESCR
ORDER BY DESCR
CCF50-2F16202F
CCF50-2F16202F
CRB20 FXE 10K0
CRB20 FXE 10K0

CRB20 FXE 10KD
CRBZ0 FXE 10K0
CCF50520002F
CCFB0G20002F
CRB20 FXE 10KO
CRB20 FXE 10KO

CRB20 FXE 10KO
CRB20 FXE 10KD
CRBZO FXE 10K0
CRB20 FXE 10KO
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Replaceable Electrical Parts - 2232 Service

Tektronix al fAssexbly No. Mfr.

Camponent. No. Part No. Effective  Dscont Name & Description Code  Mfr. No.
ALQRE118 311-2238-00 RES, VAR, NONWW: TRMR, 50K OHM,20%,0.5% LINEAR  TK1450 GFOSUT 50 K
ALORB120 322-3354-00 RES, FXD,FILM:47 5K OHM, 1%,0.2W, TC=TO 20008 322-3354-00
A10R6121 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TCaTO 57668 CRB20 FXE 100E
410R6122 322-3097-00 RES,FXD, FILM: 100 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 100E
AlOR6123 322-3087-00 RES, FXD,FILM: 100 OHM,1%,0.2W, TCaTO 57668 CRB20 FXE 100E
Al0R6124 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 100E
A10RE125 322-3193-00 RES, FXD.FILM: 1K OHM, 1%, 0.2, TC=TO 57668 CRB20 FXE 1K0O
AlORB126 322-3097-00 RES, FXD, FILM:100 OHM, 1%,0.2%,TC=T0 57668 (CRB20 FXE 100E
AICRE128 322-3258-00 RES, FXD, FILM:4.75K OHM,1%,0.2W, TC=T0 56845 DORDER BY DESCR
ALDRG129 322-3258-00 RES, FXD, FILM: 4.75K OHM, 1%,0.2W, TC=TO 56845 DRDER BY DESCR
ALOR6130 322-3258-00 RES,FX0,FILM:4.75K DfM, 1%,0. 24, TC=TQ 56845 ORDER BY DESCR
AL0R6131 322-3258-00 RES, FXD,FILM: 4. 75K OHM, 1%,0.2W, TC=TO 56845 (ORDER BY DESCR
AlORG132 322-3258-00 RES,FXD,FILM:4,75K OHM,1%,0.2W, TC=TO 56845 ORDER BY DESCR

10RB133 322-3258-00 RES,FXD,FILM:4,75K OHM,1%,0.2W, TCaTO 56845 ORDER BY DESCR
ALOREL34 322-3258-00 RES,FXD, FILM: 4, 75K OHM, 1%,0.24,7C=T0 56845  ORDER BY DESCR
AL0RB13S 322-3258-00 RES, FXD, F1LM:4. 75K ORM, 1%,0.2W, TC=TO 56845 ORDER BY DESCR
A10R6126 322-3258-00 RES,FXD,FILM: 4, 75K OHM, 1%,0. 2, TC=T0 56845 ORDER BY DESCR
ALCORE151 322-3346-00 RES, FXD, FILM:39.2K OHM,1%,0.2W, TC=T0 57668 CRBZD FXE 39.2K
AlLORB152 322-3388=-00 RES, FXD, FILM: 110K OHM, 1%,0.2W, TC=TO 80009  322-3385-00
ALOR8153 322-3260-00 RES,FXD,FILM:4.99K DHM,1%,0.2V,TC=TO 57668 CRB20 FXE 4K99
AlORE154 307-0453-00 RES NTWK,FXD,F1:(7),22K DI-M,ZK.O.ISN.G SIP 11236 750-BlR22K
AlORG155 311-2234-00 RES, VAR, NONWW: TRMR, 5K OHM, 203, 0. 54 TK1450 GFOBUT 5K

LINEARTAPE & REEL

AL0R6156 311-2238-00 RES, VAR, NONWW: TRMR, 50K OHM,20%,0.5¢ LINEAR  TKI450 GFOSUT S0 K
AlORE219 322-3230-00 RES, FXD,F1LM: 2.43K OHM, 1%,0. 2w, TC=TO 81637 TO BE ASSIGNED
A10RE301 322-3181-00 RES, FXD, FILM: 750 OHM, 1¥%,0.2W,TC=T0 91637 , CCF50LG750ROF
A10RB303 322-3231-00 RES,FXD,FILM:2.48K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 2K49
AlORG304 322-3231-00 RES,FXD,FILM: 2.49K O, 1%,0.2W, TC=TO 57668 CRB20 FXE 2K49
ALORB305 322-3231-00 RES,FXD,FILM: 2.48K OHM, 1%,0.2W, TC<TD 57668 (RB20 FXE 2k48
A10R8306 322-3231-00 RES,FXD,FILM:2.49K OHM,1%,0.2W,TC=TD 57668  CRB20 FXE 2K43
ALORG307 322-3202-00 RES,FXD,FILM:1,24K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 1K24
ALORG308 322-3202-00 RES,FXD,FILM:1.24K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K24
AlORG302 322-3260-00 RES, PO, FILM: 4.99K OHM,1%,0.2W,TC=T0 57668 CRB20 FXE 4K99
AORE310 322-3260-00 RES,FXD,FILM: 4.99K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXC 4K99
A10R6311 322-3251~00 RES, FXD, F11M:4. 02K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 4K02
AL0RE312 311-2229-00 RES, VAR, NONWW: TRMR, 250 OHM,20%,0.5W LINEAR  TK1450 GFO6UT 250
ALORB315 322-3087-00 X RES, FXD,FILM:100 OHM,1%,0.2W,TC=TO 57668 CRB20 FXE 100E
ALORE316 322-3097-00 RES, FXD, FILM: 100 OM, 1%, 0.2, TC=TO 57668 CRB20 FXE 10Ot
ALORG31Y 322-3207-00 RES, FXD,FILM: 1.4K DHM, 1%, 0.2W,TC=TD 57668 CRB20 FXE 1K4
Al0RE318 322-3204-00 RES,FXD,FILM: 1.3K OHM, 1%,0.24,TC=TO 57668 CRB20 FXE 1K30
A10RE320 322-3235-00 RES, FXD,FILM:2.74K OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 2K74
AL0R8321 311-2229-00 RES, VAR, NONWW: TRMR, 250 OHM,20%,0.5W LINEAR  TK1450 GFOBUT 250
AlORB322 322-3260-00 RES,FXD,FILM:4.99K OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 4K99
AlORE323 322-3273-00 RES,FXD,FILM:6.81K OHM,1%,0.2¥, TC=T0 57668 CRB20 FXE 6K81
AlORB331 322-3273-00 RES,FXD,FILM:6.81K OHM, 1%,0.2W, TC=TQ 57668 CRB20 FAE K81
A10R6401 322-3189-00 RES, FXD,FILM:209 OHM,1%,0.2W,TC=T0 57668 CRB 20 FXE S09E

10R6402 322-3183-00 RES,FXD,FILM: 900 OHM,1%,0.2W,TC=TC 57668 CRB 20 FXE 909F
ALOREA03 322-3183-00 RES,FXD,FILM: 787 OHM,1%,0.2W,TC-TO 57666 CRB20 FXE 787E
A10R6404 322-3201-00 B010100 B012038 RES, FXD, F1iM: 1, 21K OHM, 1%,0.24, TC=T0 57668 CRB20 FXE 1K21
A10RB404 322-3198-00 B012039 RES, FXD,FILM:1. 13K OHM,1%,0.2,TC=TO 80009  322-2198-00
A10RB405 322-3201-00 BO10100 B012038 RES, FXD, FILM:1.21K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K21
A10RBADS 322-3198-00 B012039 RES, FXD, FILM:1.13K OHM,1%,0.2W,TC=TO BO00S  322-3198-00
ALDRBAOE 322-3212-00 RES, XD, FILM:1.58K OHM,1%,0.2W, TC=TO 57668 CRB20 FXE iK58
A10RB407 322-3258-00 RES,FXD,FILM:4_75K OHM, 1%,0.24, TC=T0 56845 (ORDER BY DESCR
ALORG410 322-3210-00 RES, FXD,FILM: 1.5€ DHM, 1%,0.2W, TC=TD 57668 CRB20 FXE 1KS0
AL0RB411 322-3258-00 RES,FXD,FILM: 4.75¢ OHM, 1%,0.2W, TC=T0 55845  ORDER BY DESCR
AlORBAL12 322-3288-00 RES, FXD, FILM: 10K OFM, 1%, 0.2W, TC=TQ 57668 CRB20 FXE 10KO
ALORB413 322-3322-00 RES,FXD,FILM:22.1K DHM, 1%.0.2W, TC=T0 57668 CRBZ0 FXE 22Kl

REV APR 1930 8~49



Replaceable Electrical Parts - 2232 Service

Serial/Assenbly No. -
Effective  Dscont

Tektronix

Camponent No. Part No.

ALORB414 322-3322-00
ALDRE415 322-3224-00
ALORE416 322-3258~00
ALOR6417 322-3258-00
A10R6418 322-3269-00
A10R6419 322-3224-00
A10RB420 322-3193-00
A10R8421 322-3404-00
A10RB422 322-3354-00
AL0R6423 322-3354-00
A10RB424 322-3344-00
AL0RE425 322-3344-00
ALORB428 322-3342-00
ALDRE427 322-3356-00
ALORS428 322-3385-00
AlQR6429 3223354-00
A10R6432 322-3289-00
Al0RG433 322-3280-00
A10RB434 322-3289-00
ALORB440 322-3243-00
Al0RE441 322-3243-00
A10R8442 322-3221-00
ALORB443 322-3193-00
A10R6444 322-3193-00
AL0RB445 322-3193-00
A10R3101 322-3242-00
A10R9102 322-3301-00
ALOR9103 322-3283-00
ALORS108 322-3162-00
A10R109 322-3097-00
A10R9113 307-0445-00
AL0RS114 307-0445-00
A10R9115 322-3289-00
A10R9116 322-3289-00
A10R9120 322-3087-00
A10RS121 322-3147-00
A10R9122 322-3147-00
A10R9123 222-3147-00
A10R9124 322-3147-00
A10R9125 322-3147-00
A10R9126 322-3147-00
AL0R9127 322-3147-00
A10R9128 322-3147-00
A10R9209 322-3258-00
A10R9210 322-3251-00
A10R9211 322-3256-00
ALORG212 311-2236-00
A10R9213 222-3289-00
A10R9214 211-2234-00
AL0R9220 222-3197-00
AL0RS221 302-3256-00
ALORG222 311-2236-00
AL0R9223 322-3289-00
A10R9224 311-2234-00
A10RT1102 307-1211-00
ALORT2201 307-0126-00

8-60

B012326

Name & Description

My

Code _ Mfr. Part No.

RES, FXD, FILM: 22.1K OM, 1%, 0.2, TC=TO
RES,FXD,FILM:2.1K OHM, 1%,0.2W,TC=TO

RES, FXD, FILM:4.75K ORM,1%,0.24, TC=TO
,1%,0,24,7C=T0

RES,FXD, FILM: 4. 75K OHM

RES, FXD, FILM: 6. 19K OHM,1%,0.2W, TC=TO
RES,FXD,FILM: 2. 1K OHM,1%,0.2W,TC=TO
RES,FXD, FILM: 1K OfM, 1%,0.2W, TC=T0
RES, FXD, FILM: 158K OHM,1%,0.24,7C=T0O
RES, FXD, F1LM: 47.5K OHM, 1%,0.24, TC=T0
RES, FXD, FILM: 47 .5 OHM,1%,0.2W, TC=TO
RES, FXD, FILM: 37.4K OHM, 1%,0.2W,TC=TO
RES,FXD, FILM: 37.4K OHM, 1%,0.2W, TC=T0
RES, FXD, FILM: 35,7K OrM,1%,0.2W, TC=TO
RES, FXD, FILM:49.9K OkM, 1%, 0.2W, TC=T0
RES, XD, FILM: 100K OHM, 1%,0.24,TC=T0
RES, FXD, FILM: 47 5K kM, 1%,0.2W,TC=TQ
RES, XD, FILM: 10K OHM,1%,0.2W,TC=T0
RES, FX0, FTLM: 10K OHM,1%,0.2W,TC=T0
RES, FXD, F1LM: 10K OHM, 1%,0.2, TC=TO
RES, FXD,FILM:3,32K OHM,1%,0.2W,TC=T0
RES,FXD,F1LM:3,32K OHM,1%,0.2W, TC=TO
RES, FXD, FILM: 1.96K OM,1%,0.2W, TC=TO
RES, FXD, FILM: 1K OHM, 1%, 0. 2, TC=T0
RES, FXD,FILM: 1K OHM, 1%, 0.2, TCaTO
RES, FXD, FILM: 1K OHM, 1%,0.2W,TC=TO
RES,EXD, F1LM: 35.7K OHM,1%,0.24, TC<T0
RES,FXD,FILM:13,3K OHM,1%,0.2W, TC=T0
RES, FXD, FILM: 10K OHM,1%,0.2W,7C=T0
RES, FXD, FILM:475 OHM,1%,0.2W,TC=T0
RES,FXD, FILM: 100 OHM,1%,0.2W, TC=TO
RES NTWK, FXD,FI1:4.7K OtM, 208, (Q)RES
RES NTWK,FXD,F1:4.7K OHM, 20%, (9)RES
RES, FXD, FILM: 10K OHM,1%,0.2W, TCaTO
RES, FXD, FILM: 10K (4M,1%,0.2W, TC=TO
RES, FXD, FILM: 100 OHM,1%,0.2W,7C=TO
RES, FXD, FILM:332 OHM,1%,0.2W,TC=TO
RES, FXD, FILM:332 OHM,1%,0.2W, TC=TO
RES, FXD, FILM: 332 OHM,1%,0.2W, TC=TO
RES, FXD, FILM:332 OHM,1%,0.2W, TC=TO
RES, FXD, FILM: 332 OHM,1%,0.2W, TC=TO
RES, FXD, FILM: 332 OHM, 1%,0.2W,TC=TC
RES, FXD, FILM:332 OHM,1%,0.2W, TC=TO
RES, FXD, FILM: 332 OHM,1%,0.2W,7C=T0
RES, FXD, FILM:4.,75K OHM,1%,0.2W, TC=TO
RES, FXD, FILM:4.02K OHM,1%,0.2W, TC=TO
RES, FXD, FILM:4.53K OHM,1%,0.2W, TC=T0
RES, VAR, NONWMW: TRMR, 20K OHM,20%,0.5W LINEAR
RES,FXD,FILM:10K OHM,1%,0.2W,TC=TO
RES, VAR, NONWM: TRMR, 5K OHM,20%,0.5W

LINEARTAPE & REEL

RES,FXD,FILM:1.1K OHM,1%,0.24,TCaTO

RES, XD, FILM: 4.53K OHM,1%,0. 24, TC=TO

RES, VAR, NONWW: TRMR, 20K OHM, 20%,0. 54 LINEAR
RES, FXD, FILM: 10K OHM, 1%, 0.2W,TC=T0

RES, VAR, NONWW: TRMR, 5K OHM, 20%,0.5W
LINEARTAPE & REFL

RES, THERMAL : 400 OHM, 30%, 28V0C

RES, THERMAL:100 OHM, 10%,NTC

57668
80009
56845
56845
57668
80009

57668
91637
80009
80008
57668
57668

7668
800053
57668
80009
57668
57668

57668
£0003
80003
80003,
57668
57668

57668
57668
57668
57668
57608
57668

32997
32997

57658

50157
14143

CRB20 FXE 22K1
322-3224-00
ORDER BY DESCR
ORDER BY DESCR
CRB20 FXE 6KIS
322-3224-00

CRBZ0 FXE 1KDO
CCF50-2F15802F
322-3354-00
322-3354-00
CRB20 FXE 37K4
CRB20 FXE 37K4

CRB2D FXE 35K7
322-33656-00
CRB20 FXE 100K
322-3354-00
CRB20 FXE 10K0
CRB20 FXE 10KO

CRB20 FXE 10KO
322-3243-00
322-3243-00
322-3221-00
CRB20 FXE 1K0D
CRE20 FXE 1K00

CRB20 FXE 1K00
CRB20 FXE 36K7
CRE20 FXE 13K3
CRB20 FXE 10KD
CRBZ0 FXE 475E
CRB20 FXE 100E

4310R-101-472
4310R-101-472
CRB20 FXE 10KO
CRB20 FXE 10KO
CRB20 FXE 100F
322-3147-00

322-3147-00
322-3147-00
322-3147-00
322-3147-00
322-3147-00
322-3147-00

322-3147-00
ORDER BY DESCR
CRB2D FXE 4K02
CCF50-2

GFOSUT 20K
CRE20 FXE 1OKO

GFOBUT 5K
CRB20 FXE 1K10
CCF50-2
GFOSUT 20K
CRB20 FXE 1OKD
GFOSUT 5K

P-58188
2021-101-0

REV APR 1980



Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assembly No. Mfr.

Camponent Na. Part No. Effective Decont Name & Description Code Mfr. Part Na.

Al0ORT2202 307-0126-00 RES, THERMAL : 100 OHM, 10%,NTC 14183  2021-101-D

A10U2200 165-0011-00 MICROCKT ,HYERID: 100MS/SEC FLASH,A/D TK2015 165-0011-Q0

A10U2201 165-0011=00 MICROCKT  HYBRID: 100MS/SEC FLASH,A/D TK2015 165-0011-00

Alouzzoz 156-0853-00 MICROCKT, LINEAR:OPNL AMPL DUAL 80009  156-0853-00

ALOU3400 156-2363-00 1C, DIGITAL : HCTCMOS , BUFFER/DRIVER; OCTAL, 80009 156-2369-00
DRIVER, NONINV, 3-STATE;74MCTS41,D1P20.3,TU
BE

AL0U3401 156-1920-00 1C,DIGITAL; HCTCMOS , BUFFER; NONINV OCTAL, LIN 18324  74HCT244N-B
E ORIVER, 3~STATE;74HCT244,D1P20.3

A10U3410 156-3794-00 IC,MEMORY :CMDS, SRAM; 2K X 8,35NS,SPECIAL QUT 80008  156-3734-00
PUTS; ,DIP24.3

A10U3411 156-3794~00 IC,MEMORY :CMOS , SRAM; 2K X 8,35NS,SPECIAL QUT 80003  156-3794-00
PUTS; ,DIP24.3

Alouzalz 156-3794-00 ' IC,MEMORY :CMOS, SRAM; 2K X 8,35NS, SPECTAL OUT 80009  156-3794-00
PUTS; ,DIP24.3

A10U3413 156-3794-00 I1C, MEMORY :CMOS, SRAM; 2K X 8,35NS,SPECIAL OUT 80009  156-3794-00
FUTS; ,DIP24.3 .

ALOU3420 156-3794-00 1C,MEMORY :CMOS, SRAM; 2K X 8,35NS,SPECIAL OUT 80009  156-3794-00
PUTS; ,DIP24.3

Al0U3421 156-3794-00 IC,MEMORY :CMOS, SRAM; 2K X 8,35NS,SPECIAL OUT 80009  156-3794-00
PUTS; ,DIP24.3

Al0U3422 156-3794-00 IC, MEMORY : CMDS, SRAM; 2K X 8,35NS,SPECIAL OUT 80008  156-3794-00
PUTS; ,DIP24.3

AlQu3az3 156-3794-00 ) IC, MEMORY :CMOS, SRAM; 2K, X 8,35NS,SPECIAL OUT 80009  156-3794-00
PUTS; ,DIP24.3

A10U4000 156-3610-00 8010100 8010199 MICROCKT , DATL :CMDS, CUSTOM, TIME BASE/POINT  BODO@  156-3610-00

A10U4000 156-3610-01 BQL0200 MICROCKT, DGTL: CMOS, CUSTOM, TIME BASE/POINT 80009  156-3610-01

A10U4001 156-1921-00 IC,DIGITAL:HCTCMOS, BUS TRANSCEIVER;CCTAL, 18324  74HCT245N
NONINV, 3-STATE;74HCT245;D1P20.3

A10U4002 156-0388-00 I1C,DIGITAL:LSTTL,FLIP FLOP;DUAL D-TYPE;74LS 80008  156-0388-00
74,D1P14.3,TUBE

ALQU4100 156-3541-00 MICROCKT ,DGTL: FCL, PRESCALER, DIVIDE BY 5/6 80003  156-3541-00

A10U4101 156~1611-00 IC,DIGITAL:FTTL,FLIP FLOP;DUAL D-TYPE;74F74 80009  156-1611-00
,01P14.3, TUBE

A10U4102 156-1707-00 IC,DIGITAL: FTTL,GATES; QUAD 2~INPUT NAND;74F 80009  156-1707-00
00,DIP14,3, TUBE

A10U4103 156-2290~00 MICROCKT, DGTL:QUAD MECL TO TTL TRANSLATOR 80009  156-2230-00

A10U4104 156-2289-00 MICROCKT,DGTL:QUAD TTL-TO MECL TRANSLATOR 04713 MC10H124P

ALOU4105 156-2289-00 MICROCKT,DGTL:QUAD TTL-TO MECL TRANSLATOR 04713  MC1QH1Z4P

A1QU4A106 156-1874-00 MICROCKT,DGTL:4-BIT UNIV SHIFT REGISTER 04713  MC1OH141L/P

AlOU4119 156-2357-00 1C,DIGITAL:HCTCMOS, FLIP FLOP;OCTAL D-TYPE, 80009  156-2357-00
NONINV, 3-STATE;74HCT574,D1P20.3, TUBE

A10U4120 166-2357-00 1C, DIGITAL: HCTCMDS, FLIP FLOP;OCTAL D-TYPE, 80009  156-2357-00

' NONINV, 3-STATE;74HCT574,DIP20,3, TUBE

Al0U4127 156-1641-00 MICROCKT,DGTL:ECL,QUAD 2-INPUT NOR GATE 80008  156-1641-00

AlOU42e6 156-1839-00 IC,DIGITAL:ECL,FLIP FLOP:DUAL MASTER-SLAVE; 80008  156-1639-00
10H131,DIP16.3

Al04227 156-1795-00 MICROCKT,DGTL:DUAL 4 TO 1 MUX 80009  158~-1795-00

AlQu4zes 156-1638-00 IC,DIGITAL:ECL,FLIP FLOP;DUAL MASTER-SLAVE; 80009  156-1633-00
10H131,DIP16.3

Al0U4229 156-1126-00 MICROCKT , LINEAR:VOLTAGE COMPARATOR 80009 156-1126-00

A10U4231 156-1642-00 IC,DIGITAL: ECL, GATE; TRIPLE 2-3-2-INPUT OR/N 80009  156-1642-00
0R;10H105,DIP16.3

ALOUB102 156-2369-00 IC,DIGITAL : HCTCMOS, BUFFER/DRIVER ; OCTAL., 80009  156-2369-00
DRIVER, NONINV, 3-STATE;74HCT541,DIP20.3,TU
BE

REV APR 1990 8~51



Replaceable Electrical Parts - 2232 Service

Tektromix  Serial/Assembly No. - MfT.

Carpanent No. Part No. Fffective Dscont Name & Description Code _ Mfr. Part No.

ALOUBLO3 156-2368-00 1C,DIGITAL: HCTCMOS , BUFFER/DRIVER ; OCTAL, 80009  156-2369-00
DRIVER, NONINV, 3-STATE;74HCT541,D1P20.3,TU
BE

ALOUB104 156-2357-00 1C, DIGITAL:HCTCMOS, FLIP FLOP;OCTAL D-TYPE, 80008  156-2357-00
NONINV, 3-STATE;74HCTS74,DI1P20.3, TUBE

ALOUBLOS 156-2347~00 MICROCKT, LINEAR:A/D CONVERTER,217 US,10 BIT 27014 ADCLO01CCIA+

SUCCESSIVE APPROXIMATION )

ALOUBL06 156-0513-00 1C,MISC:CMOS, ANALOG MUX:8 CHANNEL;CD4051,DI 80008  156-0513-00
£16.3

A10U8107 156-0495-00 MECROCKT, LINEAR: OPNL AMPL 80009  156-0495-00

Al0U6108 156-0513-00 1€, MISC:CMOS, ANALOG MUX;8 CHANNEL:CD4051,0I 80009  156-0513-00
Pi6.3

A10UB111 156-1956-00 IC,DIGITAL :HCTCMOS , DEMUX; 3-T0-8 DECODER,SCR 01285  SN74HCT138MN
N;74HCT138,DIP16.3

A10UBL12 156-2363-00 1, DIGITAL :HCTCHOS , BUFFER/DRIVER; OCTAL 80008  156-2369-00
DRIVER, NONINV, 3-STATE;74HCT541,DIP20.3,TU
BE .

A10U8301 156-0515~00 1C,MISC:CMOS, ANALOG MUX:TRIPLE SPOT;CD4053, 80003  156-0515-00
DIP16.3

AlOUB302 156-1437-00 1C, LINEAR: BIPOLAR, VOLTAGE REFERENCE;SV;1404 B0C0S  156-1437-00
AUS,DIP8.3

AL0UG303 156-1156-00 MICROCKT, LINEAR: BIFET, OPNL AMPL 80009  156-1156-00

A10U8304 156-1156-00 MICROCKT, LINEAR:BIFET, OPNL -AMPL 80009 156-1156-00

A10U6305 156-3615-00 MICROCKT,DGTL:CMOS, TRACK AND HOLD, 1US 80009  156-3615-00

A10U8306 156-3615-00 MICROCKT , DETL:CMOS, TRACK AND HOLD, 1US 80009  156-3615-00

A10UB307 156-1156-00 MICROCKT., LINEAR:BIFET, OPNL AMPL 80003  156-1156-00

A10U6308 156-1156-00 MICROCKT, LINEAR:BIFET, OPNI, AMPL 80009 156-1156-00

A10U6315 156-2081-00 1C,DIGITAL:ALSTTL ,GATES;QUAD 2-INPUT NAND & 01295  SN74ALSOOAN3
ATE; 74ALS00,DIP14.3, TUBE, SCRN

AL0UB401 156-0048-00 MICROCKT,LINEAR:5 XSTR ARRAY 80000  156-0043-00

AL0UB402 156-0048-00 MICROCKT ,LINEAR:5 XSTR ARRAY 80009  156-0048-00

ALOUBA03 156-1381-00 MICROCKT,LINEAR:3 NPN,2 PNP, XSTR ARRAY 02735 CA3DOGAE-17

ALOUB404 156-0901-00 W,LINEAR:OPNL TRANSCONDUCTANCE AMPL 02735  CA3060E

A10UBA05 156-0853-00 MICROCKT , LINFAR:OPNL AMPL,DUAL 80009  156-0853-00

A10U9111 156-5866-00 MICROCKT, DGTL: CMDS, 16-BIT MICROPROCESSOR 80009  156-5866-00

AL0UB112 156-1858-00 1C.DIGITAL:ALSTTL, LATCH;OCTAL D-TYPE TRANSP 80009  156-1858-00
%E"r. NONINY, 3-STATE;74ALS573,01P20.3, ;

A1019113 156-1748-02 1C,DIGITAL:ALSTTL,BUS TRANSCEIVER;OCTAL, NO 01205  SN74ALS245AN3
NINV, 3-STATE;74A15245,DIP20.3,TUBE

AlQUB114 156-3787-00 1C,DIGITAL: BOD0S  156-3787-00

A10U9115 160-5808-00 MICROCKT,DGYL:STTL,20 INP 10 OUT PAL 80009  160-5809-00

ALOUSLIB 156-2084-00 MICROCKT,DSTL:HEX INVERTERS 01295  SN74ALSO4BN3/J4

ALOUS117 156-3547-00 MICROCKT, LINEAR:BIPOLAR, MPU RESET GEN & PWR 80008  156-3547-00
SPLY

AL0US118 156~3177-00 1C,DIGITAL:HCTCMOS, FLIP FLOP;OCTAL D-TYPE, 80009  156-3177-00
CLEAR; 74HCT273,DIP20.3

ALOUS119 156-2256-00 IC,DIGITAL :HCCMOS , BATES;QUAD 2-INPUT NAND;7 01295  SNP4HCOON3/J4
4HC00,DIP14.3, TUBE

A10U9120 160-6188-01 MICROCKT,DGTL:CM0S, 131072 X & EPROM,PRGM,27 80008  160-6188-01
€10,D1P32.6,156-3621-00

Al0U9121 160-8192-01 MICROCKT . DGTL:CMOS, EPROM, PRGM, 27C010,01P32. 80008  160-6192-01
6, 156-3621-00

AL0U8130 156-£641-00 B010150 1C,MEMORY :CMOS, SRAM; 32K X 8,120NS; 0IP28.6 61271  MBB4256-12P

A10US131 156-2641-00 BO10150 IC, MEMORY :CMOS, SRAM: 32K X 8,120NS;,DIP28.6 61271 MBB4256-12P

AL0US202 156~1664-00 IC,DIGITAL:ALSTTL FLIP FLOP;OCTAL D-TYPE, 80008  156-1654-00
NONINV,3-STATE; 74AL5574,DIP20.3, TUBE
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial /Assemhly No. Mfr.

Component_No. Part No. Effective  Oscont Name & Description Code  Mfr. Part No.

Al0uszo3 156-1664-00 IC,DIGITAL:ALSTTL,FLIP FLOP;OCTAL D-TYPE, 80009  156-1664-00
NONINV,3-STATE; 74AL5574,DIP20.3, TUBE

A10U5204 156-2210-00 1€, DIGITAL :ALSTTL MUX; QUAD 2-TO-1 DATA SELE 01295  SN74ALS257N3
CTOR, 3-STATE;74ALS257,DIP16. 3, TUBE

ALDU9205 156-2210~00 IC,DIGITAL :ALSTTL MUX;QUAD 2-TO-1 DATA SELE 01285  SN74ALS257N3
CTOR, 3-STATE;74ALS257,DIP16.3, TUBE

A10U9206 156-1921-00 IC,DIBITAL :HCTCMOS, BUS TRANSCEIVER;OCTAL, 18324  74HCT245N
NONINV, 3-STATE;74HCT245;D1P20.3

AlOuUgz07 156-1921-00 IC,DIGITAL:HCTCMOS,BUS TRANSCEIVER;OCTAL, 18324  74HCT245N
NONINV, 3-STATE;74HCT245;DIP20.3

A)CU9208 156~2452-00 MICROCKT , DGTL :HMOS, SEMI-CUSTOM, STD CELL,DSP 80009  156-2452-00
L CONT

A10U9210 156-1638-00 MICROCKT,LINEAR: 10 BIT HS,MULTIPLYING,D/A 80008  156-1638-00
conv

Al0US211 160-5810-00 MICROCKT ,DETL:STTL,20 INP 10 OUT PAL 80000  160-5810-00

A10U8220 156-1638-00 MICROCKT,LINEAR:10 BIT HS,MULTIPLYING,D/A 80008  156-1838-00
CONY

A10U9231 156-2641-00 I MEMORY :CMOS, SRAM; 32K X 8,120NS;,DIP28.6 61271  MBR4256-12P

A10US232 156-2641-00 1C,MEMORY :CMOS, SRAM; 32K X 8,120NS;,DIP28.6 61271  MBB4256-12P

ALOVR2204 152-0395-00 SEMICOND OVC,DI:7EN,SI,4.3V,5%,0.4 BOOOS  152-0395-00

ALOVR2208 152-0395-00 SEMICOND DVC,DI:ZEN,SI,4.3V,5%,0.4W 80009  152-0385-00

AlW2285 131-1817-01 BUS, CONDUCTOR; 22 AWG,2.0 TO 2.125 SPACING, TKI492 ORDER BY DESCR

” REELED

AlOW2286 131-1817-01 BUS, CONDUCTOR-22 AWG,2.0 TD 2.125 SPACING, TK1492 ORDER BY DESCR
REELED

Alow2287 131-1817-01 BUS, CONDUCTOR: 22 AWG,2.0 TO 2.125 SPACING, TK1492 ORDER BY DESCR
REELED

ALCW3400 131-1817-01 BUS, CONDUCTOR: 22 AWG,2.0 TO 2,125 SPACING,  TK1492 ORDER BY DESCR
REELED

ALOW3401 131-1817-01 BUS,CONDUCTOR : 22 AWG,2.0 TO 2.125 SPACING, TK1492 ORDER BY DESCR
REELED S

Al0W3402 131-1817-01 BUS,CONDUCTOR: 22 AWG,2.0 TO 2.125 SPACING, TKI482 ORDER 8Y DESCR
REELED

ALOWE310 131-1817-01 EUS,C%PDLCTOR:ZZ AWG,2.0 TO 2.125 SPACING, TK1492 ORDER BY DESCR

A10WE320 131-1817-01 8IS, CONDUCTOR: 22 AWG,2.0 TO 2,125 SPACING,  TKI492 ORDER BY DESCR
REELED

A10W3011 174-1274~00 CA ASSY,SP,ELEC:8,18 AWG,9.0 L 53367 ORDER 8Y DESCR

AlOXU2200 136-1021-00 SKT,PL-IN ELEK:SIP,24 POS TKIBS0 643666-3

AL0XL2201 136-1021-00 SKT,PL-IN ELEK:SIP,24 POS TK1650 ©43656-3

A10XUA000 136-1048-00 SKT,PL=-IN ELEK:15 X 15 X 3 ROWS 61638 1-CL145-01TG

A10XUB111 136-0871-00 SKT,PL~IN ELEK:PLCC,68,W/SLDR TAIL,TIN 00779 821543-1

ALQXLB120 136~0963-00 SKT,PL-IN ELEK:MICROCKT,32 PIN TKI650 2-544018-3

ALOXW121 136-0963-00 SKT,PL-IN ELEK:MICROCKT,32 PIN TKIE50 2-844018-3

AL0XUD208 136-0848-00 SKT,PL-IN ELEK:68 PIN 5162-2 Q0779  SblbzZ-2

ALOY4100 158-0344-00 05C, XTAL CLOCK: 100MHZ 80009  158-0344-00
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial /Assawbly No. * Mfr,
Component No. Part No. Effective  D=cont Nane & Description Code  #fr. Part No.
Al3 671-0792-00 CIRCUIT BD ASSY:SWEEP INTERFACE;;383-0738-X 80009 671-0792-00
X WIRED
A13C766 281-0775-01 CAP, FXD,CER DI1:0.1UF,20%, 50V 04222 SALDSE104MAA
A13C767 281-0775-01 CAP, FXD, CER DI:0, 1UF,20%, 50V 04222 SALOSEIOAMAA
A13C768 281-0775-01 CAP, FXD, CER DI:0.1UF,20%, 50V 04222 SALOSELOAMAA
Al3J8421 131-0583-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22326 48283-029
(QUANTITY OF 5)
Al3R723 322-3273-00 RES, FXD, FILM:6,81K OHM, 1%,0. 24, TC=TO 57668 CRB20 FXE EK81
A13R725 327-3258-00 RES,FXD,FILM:4.75K OHM,1%,0.2W,TC=T0 56345 ORDER BY DESCR
A13R729 322-3273-00 RES. FXD, F1LM:6,B1K OHM, 1%, 0.2, TC=T0 57668 CRB20 FXE 6KS1
A13R734 307-0730-00 RES NTWK,FXD,F1:7,47K OHM,2%,0.18¥ EA 11236  750-81-R47K
AL3R735 307-0730-00 RES NTWK,FXD,F1:7,47K OHM,2%,0.16W €A 11236  750-81-R47K
AL3R736 307-0730-00 RES NTWK,FXD,F1:7,47K ORM,2%,0.18W EA 11236  750-81-R47K
ALIRTOL 322-3281-00 RES,FXD, FILM:8.25€ OHM,1%,0.2W,TC=T0 57668 CRB20 FXE 8K25
AL3R794 322-3138-00 RES, FXD, FILM: 267 OHM,1%,0.2,TC=T0 57668 CRB20 FXE 267E
AL3R795 322-3306-00 RES, FXD, FILM: 15K OMM,1%,0.24, TC=TO £7668 CRBZD FXE 15K0
AL3R798 322-3273-00 RES, FXD, FILM: 6,81K OHM, 1%,0.2W,TCaTO 57668 CRBZ0 FXE 6KSL
AL3U780 156-2466-00 MICROCKT, LINEAR:CMOS,QUAD DIFF VOLTCOMP 20008  156-2466-00
AL3U781 156-2466-00 MICROCKT, LINFAR:CMOS,QUAD DIFF VOLTCOMP 80008 156-2466-00
Al3l7e2 156-2466-00 MICROCKT, LINEAR:CMOS, QUAD DIFF VOLTCOMP 80008  156-2466-00
A13U783 156-2467-00 MICROCKT , LINEAR:CMOS , DUAL DIFFERENTIAL BO0OS  156-2467-00
VOLTAGE COMPARTOR
A13W1304 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-029
(QUANTITY OF 22)
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A14C5301
A14C5302
Al4J6111

A14RS5301
Al4R5302

AL4R5303
Al4RS5304
Al4R5305
A14R5306
A14R5307
Alaysall

Alaws312

REV APR 198D

Tektronix
Part No.

670-8698-00

281-0775-01
281=0775-01
131-0689-00

321-0292-00
321-0318~00

321-1713-07
321-0373-00
321-0292-00
321-0318-00
321-1713-07
131-0566-00

131-0566-00

Serial /Assembly No.
Fffective  Dscont

Replaceable Electrical Parts - 2232 Service

Mfr.

Nare & Descri Code  Mfr. No.
{(iéECl‘SIIT BD ASSY:LOGIC CHE & CH2 80009 670-8598-00
CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA10SE104MAA
CAP,FXD,CER DI:0. Ll:.20% 5OV 04222  SAIOSE104MAA
TEFHPIND 46 L X 0.025 5Q PH BRZ GLD PL 22526  48283-029
(QUANTITY OF 3)

RES,FXD,FILM:10.7K OHM, 1%,0.1254, TC=TO 07716 CEAD10701F
RES, FXD, FILM:20.0K ORM, 1%,0. 125W, TC=T0 19701  5033ED20K00F
RES, FXD, FILM: 36K OHM 0.1%,0.125W, TCaT9 18701 S033RE36K00B
RES,FXD,FILM: 75.0K OHM, 1%,0.125W, TC<TO 19701  5033ED75K00F
RES, FXD, FILM: 10.7K OHM, 1%,0. 125, TC=TO 07716 CEADLO70LF
RES, FX0, FILM: 20.0K CQ-M,]%,O.IZSH,T&TO 19701  S033EDZ20KO0F
RES,FXD, FILM:36K OBM 0.1%,0.125W,TC<TY 19701  HO33RE36KN0B
EUSCQNDWTORIJU‘WRESOU@-‘IOJXGZESL 24546 OMA O7
BUS,CONDUCTOR: DIMMY RES,0.004 OD X 0.225 L 24546 OMA O7
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial fAssenbly No. Mfe,
Component Ko.  Part No. Effective  Dscont Nare & Description Code  Mfr. Part No.
AlS 670-8698-00 t(:IH:l)JIT BD ASSY:LOGIC CHL & CHZ 80008  670-8698-00
CHe
AlC5321 261-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SALOSE104MAA
A15Cs322 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA105E104MAA
Al536112 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-029
(QUANTITY OF 3)
A1BR5321 321-0292-00 RES, FXD, FILM: 10.7K OHM,1%,0.1254,TC=TO 07716  CEAD1070MF
A15R5322 321-0318-00 RES, FX0, FILM:20.0K OHM, 1%,0.1254, TC=TO 19701  5033EDZOKOOF
A1SR5323 321-1713-07 RES,FXD,FILM: 36K OHM 0.1%,0.1254,TC=T8 19701  5033RE36KO0B
A15R5324 321-0373-00 RES,FXD,FILM:75.0K OHM, 1%,0. 1250, TCaTO 19701  5033ED7SKOOF
ALERE325 321-0292-00 RES, FXD, FILM:10.7K OHM, 1%,0.125W, TC=TO 07716  CEADIO70LF
ALBR5326 321-0318-00 RES, FXD, FILM:20.0K OHM,1%,0.125W, TC=T0 19701  5033ED20K00F
ALSR5327 321-1713-07 RES, FXD, F1LM: 36K OHM 0.1%,0,125W, TC=T9 19701  5Q33RE3EGKO0B
ALGWE3Z1 131-0566-00 BUS,CDHDIXZTm DUMMY RES,0.094 0D X 0.225 L 24546 QMA 07
AlSWS322 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 (OMA 07
REV AFR 1990
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assembly No. Mfr.
Camponent: No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
ALB 671-0793~00 Cllﬂi".gg BD ASSY:SWEEP REFERENCE;:389-0737-X 80009 671-0793-00
X W
A16C7501 Z81-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SALOGELIQ4MAA
A1BL7502 281-0770-00 CAP, FXD,CER D1:1000PF, 20%, 100V 04222  MA101C102MAA
AIECR721 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,00-35 (3508 DA2527 (IN4152)
AL6CR7501 152-0051-00 DYOOE, S16: SCHTKY, ; B0V, 2. 25PF; ING263(HSCHI00 80009  152-0351-00
1),00-35,TR
A1BCR7502 152-0951-00 D%Oggﬁéﬁ}:_gﬂﬂﬁ.:GDV.Z.ZBPF;lHEZGa(HSdﬂDG 80008  152-0951-00
1}, '
ALBCR7503 152-0143-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DAR527 (IN4152)
ALBJ5201 131-0608~00 TERMINAL,PIN:0.365 L X 0.025 B8RZ GLD PL 22526  48283-036
. {QUANTITY OF 3)
ALBJOA10 131-0589-00 TERM,PIN:0.45 L X 0.025 SQ PH BRZ @D PL 22526  48283-029
{QUANTITY OF 9)
A16K7601 148-0086-00 RELAY ,REED: FORM C,100MA, 100VOC,COIL 5VDC 15636 RS149-1
150 OHM
A1807501 151-0188-00 TRANSISTOR:PNP, ST, TO-02 80009  151-0188-00
A1607502 151-0736-00 TRANSISTOR:NPN, SI, TO-92 80009 151-0736-00
AlER721 311-2219-00 B010100 BO11379 RES, VAR, NONWW: PNL,, 500 OHM,20%,0.5W, SPOT 12697  (ADVISE)
Al6R721 311-2219-01 BO11380 RES, VAR, NONwW: PNL., 500 OHM, 20%, 0. 5W, SPDT 12697  BY DESCRIPTION

Al6RS5202 313-1300-00 RES, FXD,FILM:30 OHM,5%,0.20 57668  TR20JE 30F
Al6R5203 313-1300-00 RES,FXD,FILM:30 OHM, 2, 0.9 57668 TR2OJE 30E
A16R7501 322-3222-00 RES,FXD, FILM: 2K OHM, 1%, 0. 24, TC=TO 57668 CRB20 FXE 2KOO
A16R7502 322-3269-00 RES, FXD, FILM:6.19K OHM, 1%,0.2W,TC<T0 57668  CRB20 FXE K19
A16R7504 313-1120-00 RES, FXD, FILM:12 OFM, 5%,0.2W 57668  TR2OJEI2EC
ALBR7505 322-3085-00 RES, FXD, FILM: 75 QHM, 1%,0.2, TC=T0 57668 CRB20 FXE 75EQ
ALER7508 322-3121-00 RES, FXD,FILM: 178 ORM,1%,0.2W, TC=TO 57668 CRB20 FXE 178E
ALER7507 311-2231-00 RES, VAR, NONWW: TRMR, 1K OHM, 20%,0. 59 TK1450 GFOBUT 1K
LINEARTAPE & REEL
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial /Assembly No. - Mfr.
Component. No. Part No. Effective  Dscont Name & Description Code _Mfr. Part No.
A20 670-8898~02 CIRCUIT BD ASSY:XY PLOTTER 80008 670-8888-02
A20CL001 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA105E104MAA
A20C1002 281-0775-01 CAP,FXD,CER DI:0. 1UF,20%, SOV 04222  SA10SE104MAA
A20C1003 281-0775-01 CAP, FXD,CER DI:0, 1UF,20%, 50V 04222  SA10SE104MAA
AZ0C1004 281-0773-00 CAP,FXD,CER DI;0,01UF,10%,100V 04222  MA201C103KAA
A20C1005 281-0773-00 CAP,FXD,CER DI:0,01UF, 10%,100V 04222 MAZ01C103KAA
A20C1006 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, S0V 04222 SAL0SE104MAA
A20C1007 290-0297-00 CAP,FXD,ELCTLT : 39UF, 103, 10V 05307  T110B396KDI0AS
A20C1011 290-0246-00 CAP, FXD, ELCTLY:3.3UF, 10%, 15V 12954 D3R3EALSKL
Az20C1012 290~0246-00 CAP, FXD, ELCTLT:3.3UF, 10%, 15V 12954  D3R3EALSKL
A20C1013 290-0246-00 CAP, FXD, ELCTLT;3.3UF, 10%, 15V 12954  D3R3EAISKL
A20C1014 280-0246-00 CAP, FXD, ELCTLT: 3, 3UF, 10%, 15V 12954  D3R3EALSKL
A20CR1001 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA4,30V,00-35 03508 DA25Z7 (1n4152)
AZOCR1L002 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508  DA2577 (1N4152)
A20CR1003 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30v,00-35 03508 DA2527 (INA1S2)
A20CR1011 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,D0-35 03508 DAZ2527 (1N4152)
A20CR1012 152-0141-02 SEMICOND DVC,DI:SW,S7,30V,150MA,30V,00-35 03508  DA2527 (1N4152)
A20CR1014 152-0141-02 SEMICOND DVC,DI:SW.SI,30V,150M4,30V,00-35 03506 DA2527 (IN4152)
A20CR1016 152-0141-02 SEMICOND DVC,DI:SW,SI,20V,150MA,30V,D0-35 03508 DA2527 (1N4152)
APOF1001 158-0253-00 FUSE,CARTRIDGE: 0, 2504, 125V, FAST, SUBMIN . 75915 251.250 T&RT1
A20J1011 131-3390-00 CONN,RCPT,ELEC:D SUBMIN,CKT BD,9 CONTACT 13556  DE-8sV
A20J4110 131-0588~00 TERM,PIN:0.46 L X 0.025 5Q PH BRZ GLD PL 22526  48283-029
; (QUANTITY OF 2)

AZ0J6423 131-0589-00 _ TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029

(QUANTITY OF 4)
A20.9301 131-0558-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-029

(QUANTITY OF 5)
AZOK1001 148-0086-00 RELAY,REED: FORM C, 100MA, 100VDC,COIL 5YOC 15636  RB148-1

150 OtM
A20L1001 108-0443~00 COIL,RF:FIXED,23.5UH 80009  108-0443-00
A20L1002 108-0443-00 COIL,RF: FIXED,23.5UH 80009 108-0443-00
A2001011 151-0188-00 TRANSISTOR: PNP,S1,T0-92 80008  151-0183-00
A2001012 151-0188-00 TRANSISTOR:PNP,SI, TO-82 80003  151-0188-00
AZ0R1001 301-0202-00 RES,FXD, FILM: 2K OHM,5%,0.5¢ 19701  5053CX2K000]
A20R1002 301-0202-00 RES,FXD, FILM:2K OHM, 5%,0.54 19701  5053CXZK000J
AZ20R1005 315-0332-00 RES,FXD,FILM:3.3K OFM,5%,0.25¢ 57668  NTR25J-E03K3
A20R1011 315-0472-00 RES,FXD, FILM:4.7K OHM,5%,0.254 57668  NTR25J-ECAK/
A20R1012 315-0681-00 RES,FXD, FILM: 680 OHM,5%,0.25 57668  NTRZSJ-EGS0E
A20R1013 301-0202-00 RES, PXD, FILM: 2K OFM, 5%,0.54 18701  5053CX2K000
A20R1014 315-0472-00 RES, FXD,FILM:4.7K OHM, 5%, 0. 25 57688  NTR25J-E04K7
A20R1015 315-0133-00 RES, FXD, FILM: L3K OrM,5%,0.25 19701  5043CX13K00J
A20R1016 315-0104-00 RES, FXD, FILM: 100K OHM, 5%, 0.254 57668 NTR2HJ-E100K
A20R1017 315-0112-00 RES,FXD,FILM: 1.1K OHM,5%,0.25 19701  5043CX1K100J
AZ0t1001 156-1200-00 : MICROCKT, LINEAR:BIFET,QUAD OPNL AMPL 80008  156-1200-00
A20VR1011 152-0195-00 SEMICOND DVC,DI:ZEN,SI,5.1V,5%,0.4W,00-7 §0009  152-0195-00
A20VR1012 152-0185-00 SEMICOND DNC,DI:ZEN,SI,5.1V,5%,0.4W,00-7 80009  152-Q195-00
A20W1001 131-0566-00 BUS, CONDUCTOR :DLMMY RES,0.094 OD X 0.225 L 24546 OMA 07
AZOW1002 131-0566-00 BUS, CONDUCTCR: DUMMY RES,0.094 0D X 0.225 L 24546 (MA (7
A20w1003 131-0566~00 BUS, CONDUCTOR: DUMMY RES,0.004 0D X 0.225 L 24546 OMA 07

8-58 REV APR 1990



Replaceable Electrical Parts - 2232 Service

Tektromix  Serial/Assembly No. Mfr.
Componet: No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
A21 671-1227-00 CIRCUIT BD ASSY:RS232 80008 671-1227-00
(OPTION 12 ONLY)
A21C1001 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SAT0SF104MAA
AZ1C1002 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V . 04222  SALOSE1I04MAA
A21C1003 281-0775-01, CAP, FXD,CER DI :D.1UF,20%, 50V 04222  SA1DSE104MAA
A21C1004 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 MA201C103KAA
AZ1C1005 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 MA201C103KAA
A21C1006 281-0773-00 CAP, FXD,CER DI:0.01UF,10%, 100V 04222 MA201C103KAA
A21C1007 290-0297-00 CAP, FXD, ELCTLT: 39UF, 10%, 10V 05397  T110B396KN10AS
A21C1011 290-0246-00 CAP, FXD, ELCTLT:3.3UF, 10%, 15V 12954  D3R3FALSKL
AziC1012 280~-0246-00 CAP, FXD, ELCTLT: 3. 3UF, 10%, 15V 12954  D3R3EALSKL
A21C1012 290-0246-00 CAP, FXD, ELCTLT:3.3UF, 10%, 15V 12954  D3R3EAISKL
AZ1C1014 290-0246-00 CAP, FXD, ELCTLT: 3. 3UF, 10%, 15V 12054  DBR3EA15KI
A21C1221 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SA105E104MAA
A21C1222 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222  SA105E104MAA
A21C1223 281-0775-01 CAP,FXD,CER DI-0.1UF,20%,50V 04222  SAI0SE104MAA
A21C1224 281-0775-01 CAP, FXD,CER DI:D.1UF,20%, 50V 04222  SAL0SE104MAA
A21C1225 283-0187-00 CAP, FXD,CER DI:470PF,5%, 50V 04222  SR205A471JAA
A21C1226 283-0197-00 CAP, FXD,CER DI:470PF,5%, S0V 04222  SR20SA4T1JAA
A21C1227 283-0197-00 CAP,FXD,CER DI:470PF,5%, 50V 04222  SR205A471JAA
A21C1228 283-0197-00 CAP,FXD,CER DI:470PF 5%, S0V 04222  SRZOSA4TIIAA
A21C1229 283-0197-00 CAP, FXD,CER DI-470PF,5%, 50V (4222  SR205A47LIAA
A21C1232 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222  MA201C103KAA
A21C1233 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100v 04222  MA201C103KAA
A21C1234 ' 281-0775-01 CAP, FXD,CER DI+0.1UF,20%, S0V 04222 SAL05EL04MAA
A21C1235 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50¢ 04222  SALOSE104MAA
A21C1236 283-0197-00 CAP,FXD,CER DI:470PF,5%, 50V : 04222  SR2054471JAA
A21C1237 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222  SA10SE104MAA
AZ1C1238 283-0197-00 CAP,FXD,CER DI:470PF, 5%, S50V 04222  SR205A471JAA
A21C1239 283-0197-00 CAP,FXD,CER DI:470PF,5%, 50V 04222  SRZ05A4T1VAA
AZ1C1240 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SALOSEL04MAA
A21C1242 281-0773-00 CAP, FXD,CER DI:0,01UF, 10%,100V 04222  MA201CIO3KAA
A21(1243 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222  MAZ01C103KAA
A21C1244 281-0773-00 CAP, FXD,CER D1:0.01UF, 10%, 100V 04222 MAZ01C103KAA
A21C1251 281-0773-00 CAP, FXD,CER DI:0.01UF,10%,100V 04222 MAZDIC1O3KAA
A21C1252 283-0638-00 CAP,FXD,MICA DI:56PF,1%,500V 00853  D15SESG0F0
A21C1253 283-0639-00 CAP, FXD,MICA D1:56PF,1%,500V 00853  D155ES60FD
AZ1CRI001 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A21CR1002 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,D0-35 03508 DA2527 (1IN4152)
A21CR1003 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M4,30V,00-35 03508 DA2527 (IN4152)
AZ1CR1011 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AZICR1012 152-0141-02 SEMICOND DVC,DI:Sw,SI,30V,150M8,30V,00-35 03508  DA2527 (1N4152)
AZ1CR1014 152-0141-02 SEMICOND ‘DVC,DI:SW, 51,30V, 150M,30v,00-35 (3508 DA2527 (1N4152)
A21CR1016 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 {1N4152)
AZ1CR1221 152-0834-01 SEMJCOND DVC,DI:16 DIODE ARRAY,COMMON ANGDE 80009  152-0834-01
L35V, 4N
A21CR1222 152-0835-01 SEMICOND DVC,DI:16 DIODE ARRAY,COMMIN CATHO B0002  152-0835-01
DE,35V,4N3
A21CR1223 152-0141-02 SEMICOND DVC,DI:SW,SI1,30V,150M4,30V,00-35 03508  DA2527 (IN4LS52)
A21CR1224 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,D0-35 03508 DA2S527 (1N4152)
A21F1001 159-0253-00 FUSE, CARTRIDGE: 0. 2504, 125V, FAST, SUBMIN 75015 251,250 T&R 11
A21J1011 131-3380-00 CONN, RCPT, ELEC:D SUBMIN,CKT BD,9 CONTACT 13556  DE-9sV
AZ1J1212 131-0813-00 CONN, RCPT, ELEC:CKT BD MT,25 CONT,MALE 1351  777-08-25P-T
A2131214 131-0971-00 CONN, RCPT, ELEC:CKT BD MT,25 CONTACT,FEMALE 71468 DB25-SH
A2101216 131-0589-00 TERM, PIN-0.46 L X 0.025 5Q PH BRZ 6LD PL 22526  48283-029
A21J4110 131-0589-00 TERM, PIN:0.46 L X 0.075 SQ PH BRZ GLD PL 27526  48283-029
(QUANTITY OF 2)

REV APR 1990 8-59




Replaceable Electrical Parts - 2232 Service

Serial /Assembly No. -
Effective__Dscort

Tektronix

M No. Part No.
42106423 131-0589-00
£219301 131-0588-00
A21K1001 148-0086-00
AZ1L1001 108-0443-00
A21L1002 108-0443-00
Az1Q1011 151-0188-00
AZ101012 151~0188-00
A2101221 151-0190-00
A21R1001 301-0202~00
A21R1002 301-0202-00
A21R1005 315-0332-00
A21R1011 315-0473-00
A21R1012 315-0881-00
AZ1R1013 301-0202-00
A21R1014 315-0473-00
AZIR1015 315-0134-00
A21IR1016 315-0105-00
A21R1017 315-0112-00
A21R1212 315-0103-00
A21R1213 315-0103-00
A21R1214 315-0103-00
AZ1R1221 315-0472-00
AZIR1222 307-0445-00
AZ1R1223 315-0472-00
A21R1224 315-0103-00
A21R1234 315-0472-00
A21R1235 315-0272-00
A21R1243 315-0472-00
APIR1244 315-0472-00
AZIR1245 315-0472-00
AZ1R1246 315-0472-00
A21R1248 315-0472-00 -
A21R1251 315-0472-00
AZ1R1252 315-0472-00
AZIR1253 315-0472-00
A21R1285 315-0106-00
A2151221 260-2272-00
A21U1001 156-2867-00
2101222 " 156-2391-00
A2101223 156-2391-00
A21U1224 156-0878~00
A21U1225 156-0879-00
AZ1U1231 156-1111-00
A21U1232 156-0875-00
A2101233 156-2381-00
A21U1234 156-2093-00

8-60

Wir.

Name & Descri Code  Miy. Part No_
TERM,PIN:0.48 L X 0.025 SQ PH BRZ 6D PL 22526 48283-029
(QUANTITY OF 4)

TERM, PIN:0.46 L X 0,025 $Q PH BRZ GLD PL 22526 48283029
{QUANTITY OF 5)
RELAY,REED:FORM C,100MA, 100VDC,COIL 5VDC 15636 R8148-1
150 OHM
COIL,RF:FIXED,23,5UH 80008  108-0443-00
COIL,RF:FIXED,23.5UH 80009  108-0443-00
TRANSISTOR: PNP, ST, T0-92 80009  151-0188-00
TRANSISTOR: PNP, ST, TO-82 80009  151-0183-00
TRANSISTOR:NPN, ST, T0-82 80009  151-0190-00
RES,FXD,FILM: 2K OHM,5%,0. W 19701  5053CK2K000J
RES, FYD, FILM: 2K OHM,5%,0.54 19701  5063CX2K000J
RES, XD, FILM:3,3K OHM, 5%,0.25W £7668  NTRZ25J-EQ3K3
RES, FXD, FILM:47K OHM,5%,0.254 57668  NTR253-E47KO
RES, FXD,FILM:680 0 .5% 0.254 57668 NTR25J-EGBOE
RES, FXD,FILM: 2K OHM, 5%, 0.5 19701  5053CX2K0002
RES.FXD.FILM 47K Um.S%.D.ZSJ 57668  NTR2S3=-E47K0
RES, FXD, FILM: 130K OHM,5%,0.254 57668 NTRZSJ-EL30K
RES,FXD, FILM: 1M OHM, 5%, 0. 254 19701  S043CXIMOOO
RES, FXD, FILM: 1. 1K OHM, 5%,0.25¢ 19701  5043CX1K100)
RES, FXD, FILM: 10K OHM,5%,0.25W 19701  5043CX10K00J
RES, FXD, FILM: 10K OHM,5%,0.25 18701 5043CX10K00J
RES, FXD, FILM: 10K OHM, 5%, 0,254 19701  5043CX10K00J
RES, FXD,FILM:4, 7K OHM, 5%,0.25W 57668  NTR25J-L04K7
RES NTWK,FXD,F1:4.7K OHM,20%, {9)RES 32997 4310R-101-472
RES,FXD,FILM:4.7K ORM, 5%,0.254 57668 NTRZ5J-E04K7
RES,PXD,FILM: 10K OHM,5%,0.25¢ 19701  S043CX10KO0J
RES,FX0,FILM:4.7K OHM, 5%, 0.2 57668  NTRZ5J-EQ4KT
RES,FXD, FILM:2.7K OHM, 5%, 0.25¢ 57668  NTR25J-E02K7
RES, FXD, FILM:4.7K OHM,5%,0.25 57668  NTR25J-EOHT
RES, FXD,FILM:4.7K OHM,5%,0.254 57668 NTR25J-EQ4K7
RES,FXD,FILM:4.7K OHM,5%,0.254 S7668  NTRZ5J-EQ4KT
RES,FXD, FILM:4.7K OHM,5%,0.25¢ 57668 NTR25J-E04K7
RES, FXD,FILM:4.7K OHM,5%,0.25W B7668  NTR25J-E04K7
RES, FXD, FILM:4,7K DHM,5%,0.25W 57668  NTR25J-EQ4KT
RES, FXD, FILM:4.7K OHM,5%,0.254 57668  NTR25J-EQ4K7
RES, FXD, FILM:4.7K OHM,5%,0.25 57668  NTR25J-E04K7
RES, FXD, FTLM: 106 OHM,5%,0.25W 01121  €B1085
SWITCH, ROCKER: SPST,2.54, 28V 97525  240010GP
MICROCKT, LINEAR:QUAD LOW PWR,OPERATIONAL 80009  156-2667-00
AMPLIFIERS MC3403,14 DIP.MI
1C,DIGITAL : ALSTTL , BUFFER/DRIVER ; NONINV 80009 156-7391-00
CTAL,DRIVER,3-STATE; 74ALS541,D1P20.3, TUBE
1C.DIGITAL :ALSTTL, BUFFER/DRIVER ; NONINV 80009 156-2391-00
CTAL,DRIVER,3~STATE; 74ALS541, D1P20.3, TUBE
Méc::éﬂm,lm:almuk.mm RS-232C LINE 80000  156-0878-00
RECEIVER
MICROCKT, INTFC:BIPOLAR, QUAD RS-232C LINE 04713 MCl488
DRIVER
IC,DIGITAL:LSTTL,BUS TRANSCEIVER;OCTAL, NON 80003 156-1111-00
INV, 3-STATE;74L5245,01P20.3, TUBE
1C,DIGITAL: LSTTL, GATES; DUAL 2-WIDE, 2-INPUT 80009  156-0875-00
AND-OR-INV;74L551,DIP14.3, TUBE
IC.DIGITAL:ALSTTL, BUFFER/DRIVER ; NONINV 80000  156-2391-00
CTAL,DRIVER,3-STATE; 74ALS541, D1P20.3, TUBE
MICROCKT,DGTL:QUAD 2-INP POSITIVE OR GATE 01205  SN74ALS3ZN3
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Component No. Part No.

AZ1U1235
AZ21U1236
A21U1241

Az1u1244
AzZlui245

A21u1251
A21VR1011
AZ1VRL012

A21VR1221
A21VR1I222
A21VR1223
A21VR1224
A21VR1232
A21w1001

A21W1002
A21W1003
A21N1216
A21WE101
A21Y1251

REV APR 1830

Tektronix

156-1432-00
156-2603-00
156-2391-00

156-2094-00
156-2488-00

156-2438-00
152-0185-00
152-0195-00

152-0520-00
152-0520-00
152-0520-00
152-0520-C0
152-0667-00
131-0566-00

131-0566-00
131-0566~00
131-D566-00
175-9847-00
158-0124-00

Replaceable Electrical

Parts - 2232 Service

Serial /Assembly’ No. Mfr.

Effective  Dscont Nare & Description Code  Mir. Part No.
IC,DIGITAL: LSTTL, DEMUX/DECODER; DUAL 2-T0-4 80009  156-1432-00
DECODER; 741.8156,DIP16.3, TUBE
1€, DIGITAL :HCTCMOS, LATCH; 8~B1T ADDRESSABLE; 02735 CD74HCT250E
74HCT253,DIP16. 3, TUBE
IC,DIGITAL:ALSTTL, BUFFER/DRIVER ; NONINY B000S  156-2381-00
CTAL,DRIVER,3-STATE; 74AL5541,D1P20.3, TUBE
MICROCKT,DSTL;HEX INVERTERS D1295  SN74ALSO4BN3/J4
IC,DIGITAL FTTL, DEMUX/DECODER ;OCTAL DECODER 80009  156-2488-00
, WITH ACKNOWLEDGE ; 74F548,01P20.3, TUBE
MICROCKT,DSTL: CMOS, SERTAL COMM INTERFACE 34371 CDB2C52/8
SEMICOND DVC,DI:ZEN,SI,5.1V,5%,0.4v,D0-7 80008  152-0195-00
SEMICOND DVC,DI:ZEN,SI,5.1V,5%,0.4W,00-7 80000  152-0195-00
SEMICOND DVC,DI-.ZEN,SL,12V,5%,1W,D0-41 80008 152-0520-00
SEMICOND DVC,DI:ZEN,SI, 12V, 5%,1W,D0-41 80008  152-0520-00
SEMICOND DVC,DI:ZEN,SI,12V,5%,1W,D0-41 80009  152-0520-00
SEMICOND DVC,DI:ZEN,SI,12V,5%,1W,00-4] 80009  152-0520-00
SEMICOND DVC,DI:ZEM,SI,3.0 V # 2% AT 2MA 80009  152-0667-00
BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L - 24546 [MA 07
BUS, CONDUCTOR : DUMMY RES,0.094 OD X 0.225 24546 OMA O7
BUS, CONDUCTCR : DUMMY RES,0.084 QD X 0,225 24546 OMA O7
BUS,CONDUCTOR: DUMMY RES,0.094 0D X 0.225 24546 OMA O7
CA ASSY,SP,ELEC:50,28 AWG,2.5 L,RIBBON 80008 175-9847-00
XTAL UNIT,QTZ:2.4576 MHZ,0.05%, PARALLEL 01807 29v
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Replaceable Electrical Parts - 2232 Service

Tektronix . Serial/Asserbly Mo. - Mfr.
Corponent. No. Part_No. Effective  Dscomt Name & Description Coce  Mfr. Part No.
A22 B71=-0072-00 CIRCUIT BD ASSY:GPIB 80009  671-0972-00
(OPTION 10 ONLY)
A22C1001 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA105E104MAA
A2201002 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50v 04222  SALOSE104MAA
A2201003 281-0775-01 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222  SA105E104MAA
A2261004 281-0773-00 CAP,FXD,CER DI:0,01UF, 10%, 100V 04222  MA201C103KAA
A22C1005 281-0773-00 CAP,FXD,CER DI:0,01UF, 10%, 100V 04222  MA201C103KAA
A22C1006 281-0773-00 CAP, FXD,CER D1:0.01UF,1(%, 100V 04222 MAZ01CL103KAA
A22¢1007 290-0297-00 CAP, FXD, ELCTLT: 38UF , 10%, 10V 05397  T110B396K0104S
AZ2€1011 290-0246-00 + CAP, FXD, ELCTLT: 3. 3UF, 10%, 15V 12954  D3R3IEALSKL
AZ2C1012 290-0245-00 CAP, FXD, ELCTLT :3.3UF, 10%, 15V 12054  D3R3FAISKL
AZ2C1013 290-0246-00 CAP, FXD, ELCTLT:3.3UF, 10%, 15V 12954  D3R3FAISKL
A22C1014 290-0246-00 CAP,FXD,ELCTLT: 3. 3UF, 10%, 15V 12054  D3R3EAISKL
A2201321 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA105E1044AA
h22C1322 .281-0775-01 CAP. FXD,CER DI:0. 1UF, 20%, 50V 04222 SA105E104MAA
A22C1323 281-0775-03 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222  SA105E104MAA
A22C1331 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222 SAL0SE104MAA
AZ2C1332 281-0773-00 CAP, FXD,CER DI:0.0LUF,10%, 100V 04222  MA20ICLO3KAA
A22(1333 281-0773-00 CAP,FXD,CER DI:0.QIUF,10%, 100V 04222  MAZ0IC103KAA
A22C1334 281-0775-01 CAP,FXD,CER DI1:0.1UF,20%, 50V 04222  SAL05E104MAA
A2201335 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SALOSE104MAA
A22C1342 281-0773-00 CAP, EXD, CER DI:0.01UF,10%,100V 04222  MAZ01C103KAA
A22(1343 281-0775-01 CAP,FXD, CER DI:0.1UF,20%, 50V 04222  SA10SE104MAA
A2201351 " 281-0773-00 CAP, FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
A22CR1001 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508 DA2527 (1N4152)
AZ2CR1002 152-0141-02 SEMICOND OVC,DI:SW,SI,30v,150MA,30V,00-35 03508 DAZ527 (1N4152)
A22CR1003 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 (3508  DA2527 (IN4152)
AZ2CR1011 162-0141-02 SEMICOND DVC,DI:SW,ST,30v,150M4,30V,00-35 03508 DA2527 (1N4152)
A22CR1012 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M8,30V,00-35 03508 DAZ527 (IN4152)
A22CR1014 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150Ma,30V,00-35 03508  DA2527 (IN4L52)
A22CR1016 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A22CR1321 152-0834-01 SEMICOND DVC,DI:16 DICDE ARRAY,COMMON ANODE 80009  152-0834-01
.35V, 4NS
AZ2CR1322 152-0835-01 s?éscgmmmfc.m:m DIODE ARRAY,COMMON CATHO 80009  152-0335-01
D L] L
A22F1001 159-0253-00 FUSE, CARTRIDGE+0. 2504, 125V, FAST, SUBMIN 75915 251,250 T&RTL
A22J1011 131-3390-00 CONN, RCPT,ELEC:D SUBMIN,CKT BD,S CONTACT 13556  DE-gSV
AZ201314 131-2203-01 CONN,RCPT,ELEC:CKT BD,24 CONT,FEMALE 74868  572024014(398)
A22J1216 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLO PL 22526  48283-029
A22N317 131-0589-00 TERM,PIN:0.46 L X 0.025 $Q PH BRZ GLD PL 22526 48283-029
A2224110 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
(QUANTITY QF 2)
Az2J6423 131-0589-00 TERM,PIN:0.46 L X 0.025 $Q PH BRZ GLD PL 22526 48283-029
(QUANTETY OF 4)
Az239301 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-029
(QUANTTTY OF 5)
AZ2K1001 148-0086-00 agﬂﬁsmzmm C,100MA, 100VDC,COIL SVOC 15686  R8149-1
1
Az2L1001 108-0443-00 COIL, RF: FIXED, 23.5UH 80009 108-0443-00
A22L1002 108-0443-00 COIL,RF:FIXED,23.50H 80009  108~0443-00
A22Q1011 151-0188-00 TRANSISTOR: PN, ST, T0-92 80008  151-0188-00
A2201012 151-0188-00 TRANSISTOR: PNP, SI, T0-92 80009  151-0188-00
AZ2R1001 301-0202-00 RES, FXD, FILM: 2K OHM, 5%, 0, 5 19701  5053CX2K000J
AZ2R1002 301-0202-00 RES, FXD, FILM: 2K OHM, 5%, 0.54 19701  5053CX2K000)
AZ2R1005 315-0332-00 RES, FXD, FILM: 3, 3K OHM, 5%,0.25¢ 57668  NTR2GJ-E03K3
A22R1011 315-0473-00 RES, FXD, FILM: 47K OHM,5%,0.25¢ 57666  NTR25J-E47KO
AZ2R1012 315-0681-00 RES, FXD, FILM: 680 ORM,5%,0.25 57658  NTR253-E6S0E
A22R1013 301-0202-00 RES.FXD, FILM: 2K OHM,5%,0.54 19701  5053CX2KD00J
REV APR 1990
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Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Ascambly o, M.
Camponent, Ho. Part Mo. Effective _Dscont Name & Deseription Code  Nfr. Part No.
A22R1014 315-0473-00 RES, FXD, FILM: 47K OHM,5%,0.25W 57668  NTR25J-E47KD
AZZR1015 315-0135-00 RES, FXD, FILM: 130K OHM, 5%, 0. 25# 57668  NTR25J-E130K
A22R1016 316-0105-00 RES, FXD, FTLM: 1M OHM, 5%, 0. 25W 19701  5043CX1M000J
A22R1017 315-0112-00 RES, FXD, FILM:1,1K OHM, 5%,0.25W 19701  5043CX1K100J
AZ2R1321 315-0472-00 RES, FXD, FILM:4.7K OHM, 5%,0, 254 57668  NTR25J-EQ4K7
AZer1322 307-0445-00 RES NTWK,FXD,F1:4.7K OHM,20%, (9)RES 32997 4310R-101-472
A22R1323 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0. 254 57668  NTR25J-E04K7
A22R1335 315-0272-00 RES, FXD, FILM:2.7K OHM, 5%,0.25¢ 57668  NTR25J-E02K7
A22R1341 315-0472-00 RES,FXD,FILM:4.7K ORM,5%,0.254 57668  NTRZ5J-EQ4K7
AZ2R1342 315-0472-00 RES, FXD,FILM:4.7K OHM,5%,0.25¢ 57668  NTR25J-EQ4K7
A22R1343 315-0472-00 RES, FXD, FILM: 4. 7K OHM,5%,0.25W 57668  NTRZ5J-E04K7
AZZR1344 315-0472-00 RES, FXD, FILM:4.7K OHM,5%,0. 254 57668  NTR25J-E04K7
A22R1345 315-0472-00 RES, FXD, FILM: 4. 7K OHM,5%,0.25W 57668  NTR25J-E04K7
A22R1346 315-0472-00 RES, FXD, FILM:4.7K OHM,5%,0.254 57668  NTRZGJ-EQ4K7
A22R1348 315-0472-00 RES, FXD, FILM:4.7K OHM,5%,0.254 57668  NTR25J-EQ4K7
A22R1351 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25¢ 57668 NTR25J-£04K7
AZ2R1352 315-0472-00 RES,FXD,FILM: 4.7K OHM, 5%, 0.25W 57668 NTR25J-EQ4K7
AZ2R1353 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25¢ 57668  NTRZ5J-E04KT
Azz81321 260-2272-00 SWITCH,ROCKER: SPST, 2.5A, 28V 97525  240010GP
A22U1001 156-2667-00 MICROCKT , LINEAR:QUAD LOW PWR,OPERATIONAL 80009  156-2667-00
AMPLIFIERS MC3403,14 DIP,MI
AzeU1322 156-2391-00 IC,DIGITAL :ALSTTL , BUFFER/DRIVER ; NONINV 0 80008 156-2391-00
CTAL,DRIVER,3-STATE; 74ALS541,DIP20.3, TLBE
A2201323 156-2391-00 IC,DIGITAL:ALSTTL, BUFFER/DRIVER;NONINV O 80009  156-2391-00
CTAL,DRIVER,3~STATE; 74AL5541,DIP20.3, TIBE
A22U1324 156-1415-00 MICROCKT,DGTL: TTL,OCTAL GPIB XCVR MaT BUS 80009  156-1415-00
A22U1325 156-1414-00 MICROCKT ,DGTL: TTL,OCTAL GPIB XCVR DATA BUS 80003  156-1414-00
A2201331 156-1111-00 IC,DIGITAL:LSTTL,BUS TRANSCEIVER;OCTAL, NON 80008  156-1111-00
INV, 3-STATE;74L5245,DIP20.3,TUBE
A2201332 156-0875-00 1C,DIBITAL:|STTL,BATES; DUAL 2-WIDE, 2-INPUT 80009  156-0875-00
AND-OR-1NV; 741851 ,01P14. 3, TURE
A2211333 156-2381-00 IC.DIGITAL:ALSTTL, BUFFER/DRIVER;NONINV ~ © 80009  156-2391-00
CTAL,DRIVER, 3-STATE; 74ALS541,01P20.3, TUBE
A2211334 156-2093-00 MICROCKT ,DGTL:QUAD 2-INP POSITIVE OR GATE 01295  SN74ALS3I2N3
A22U1335 156-1918-00 1¢,DIGITAL: FTTL,FLIP FLOP;OUAL J-K, PRESET, 04713 MC74F109 ND/JD
CLEAR;74F103,D1P18, 3, TUBE
A22U1338 156-2095-00 IC,DIGITAL:ALSTTL,GATES; QUAD 2-INPUT XOR 80009  156-2095-00
GATE; 74ALSB6,DIP14.3, TUBE
Az20134) 186-2381-00 IC,DIGITAL:ALSTTL,BUFFER/DRIVER;NONINV 0 80008  156-2391-00
CTAL,DRIVER, 3-STATE; 74ALS541,DIP20.3, TUBE
A2201344 156-2094-00 MICROCKT,D&TL :HEX INVERTERS 01205  SN74ALSO04BN3/J4
A22UL345 156-2488-00 1C,DIGITAL: FTTL,DEMUX/DECCDER;OCTAL DECODER 80008  156-2488-00
, WITH ACKNOWLEDGE ; 74F548,DIP20.3, TUBE
AzZ2u1351 156-1444-01 1C, PROCESSOR:NMOS , CONTROLLER ;GPIB ADAPTER; 80009  156-1444-01
TM599144, DIP40.6
A22VR1011 152-0195-00 SEMICOND DVC,DI :7EM,SI,5, 1V, 5%,0.4W,D0-7 B000A  152-0195-00
A22VR1012 152-0195-00 SEMICOND DVC,DI:ZEN,SI,5.1V,5%,0.4¥,00-7 80009  152-0195-00
A22VRI321 152-0757-00 DIODE, ZENER:,;6.2V,5%, IW; INA735A,D0-41, TR 80008 152-0757-00
A22W1001 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
A22w1002 131-0565-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 OMA 07
AZ2W1003 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.094 OD X 0.225 L 24546 OMA 07
A22W1316 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA (7
A22w1324 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 OMA O7
A22W1342 136-0751-00 SKT,PL-IN ELEK:MICROCKT,24 PIN 099z2  DILB24P108
A22wB101 175-9847-00 CA ASSY,SP,ELEC:50,28 AWG,2.5 L,RIBBON 80008  175-9847-00
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Replaceable Electrical Parts - 2232 Service

Tektromix  Serdial/Assembly No. - MfT.
Camporent: No. Fart No. Effective  Dscont Nare & Deseription Code  Mfr. Part No.
A3l 671-0795-00 CIRCUIT BD ASSY:SCALE ILLUMINWM 80003  671-0795-00
A3105881 150~0077-01 LAMP, INCAND: 14V, 0.08A, #22820, WIRE LEADS 08806 2162D
A3108882 150-0077-01 LAMP, INCAND:14V,0.08A, #2282D, WIRE LEADS (8806  2162D
A31wea82 174-1379-00 CA ASSY,SP,ELEC:2,28 AWB,2.25 L 80009  174-1379-00
8-64 REV APR 1590



Replaceable Electrical Parts - 2232 Service

Tektronix  Serial/Assambly No. MfT.
Camponent No. Part No. Effective Dscort Mare & Description Code  Mfr. Part No.
B9965 119-3563-00 B010100 B011429 FAN, TUBEAXTAL : 12VDC, 1. 5W, 4600RPM , 19CFM Booo8  119-3563-00
83965 119-3563-03 BD11430 FAN, TUBEAXTAL: 12VDC, 1. 5W, 4600RPM, 19CFM TKOIH ~ MD120BPTS1
871101 146-0056-01 BATTERY,DRY:3.0V,1200 MAH,LITHIUM ASSY,7 IN TKO136 8431381

CH LEAD 5 PIN CONNECTOR

C7401 283-0003-00 CAP,FXD,CER DI:0.01UF,+80-20%, 150V £9821  D103Z40Z5UIDCEX
c7402 283=-0003-00 CAP, FXD,CER DI:0.01UF,+80-20%, 150V 59821  D103Z40Z5UIDCEX
DL9Z10 118-1515-00 DELAY LINE,ELEC:93NS, 150 DHM,ASSEMBLY 80008  119-1515-00
FI001 158-0023-00 FUSE ,CARTRIDGE: 3AG, 2A, 250V, SLOW BLOW 71400 MOX2
FL9001 119-1536-00 FILTER,RFT:3A,250VAC, 50/60HZ 54583  ZUB2203-00
J0100 131-0679-13 CONTACT,ELEC:2 CONTACT,BNC 80009 131-0679-13
J3376 131-0855-00 CONN, RCPT, ELEC-BNC. FEMALE 13511  31-278
J9510 131-0679-13 CONTACT, ELEC:2 CONTACT,BNC 80009  131-0679-13
J9800 131-0855-00 CONN, RCPT, ELEC:BNC, FEMALE 13511 31-279
PS00S 259-0065-00 FLEX CIRCUIT:BEZEL BUTTONS 07416  ORDER BY DESCR
R9644 311-2158-04 RES, VAR, WW: PHL, 5K OHM, 5%, 1W,W/R1BBON 80009  311-2158-04
s1 260-2435-00 SWITCH, PLISH SET+5 BUTTON,Z POLE TK1678 ORDER BY DESCR
V4870 154-0861-00 B010100 B011133 ELECTRON TUBE: 80009 154~0861-00
Vea7o 154-0861-10 BO011134 ELECTRON TUBE:T4655-31-2 80009  154-0861-10
wazil 174-1473-00 CA ASSY,SP,ELEC:8,26 AWG/2 COAX,18.5 L 80009  174-1473-00
w6164 174-1272-00 CA ASSY,SP,ELEC:60,28 AWG,2.5 L 53287 ORDER BY DESCR
w3004 174-1278-00 CA ASSY,SP,ELEC:24,28 AWG,4.0 L 53387 ORDER 8Y DESCR
waz10 174-1279-00 CA ASSY,SP,ELFC:10,28 AWG,22.0 L/27.0 L 53387 ORDER BY DESCR

REV APR 1890
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Section 9—2232 Service

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols

Graphics symbols and class designation letters are based
on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI/IEEE 91-1984. Logic
symbols depict the logic function performed and may differ
from the manufacturer's data.

The (L) after a signal name Indicates that the signal
performs its intended function when it is in the LO state.

Abbreviations are based on ANS! Y1,1-1972.

Other ANSI standards that are used in the preparation of
diagrams by Tektronix, Inc., are:

Y14.15-1966
Y14.2M-1979

Drafting Practices.
Line Conventions and Lettering.

The information and special symbo

Assembly Numbers and Grid Coordinates

Eachassembly in the instrument is assigned an assembly
number {e.g., A20). The assembly number appears on the
circuit board outline on the diagram, in the title for the circuit
board component location illustration, and in the lookup table
for the schematic diagram and corresponding component
locator iliustration. The Replaceable Electrical Parts list is
aranged by assemblies in numerical sequence; the
components are listed by component number * (see following
illustration for constructing a component number).

Cam Swiich

ANSI/IEEE 280-1985 Letter Symbols for Quantities
Used in Electrical Science and
Electrical Engineering.

American National Standards Institute
1430 Broadway
New York, New York 10018

Component Values

Electrical Components shown on the diagrams are inthe
following units unless noted otherwise:

Capacitors Values one or greater are in picofarads (pF).
Values less than one are in microfarads (itF).
Resistors Chms (Q)).

Is below may appear in this manual.

The schematic diagram and circuit board component
location illustrations have grids. A lookup table with the grid
coordinates Is provided for ease of locating the component.
Only the components illustrated on the facing diagram are
listed in the lookup table. When more than one schematic
diagram Is used to illustrate the circuitry on a circuit board, the
circuit board iflustration may only appear opposite the first
diagram on which it was illustrated; the lookup table will list the
diagram number of other diagrams that the circuitry of the
circuit board appears on.

Function Block Title

c!os?remChan A 1 a ' C Modifled Component
(Dot R = s Boxed-See Pans Lst
switch closure) LINE SYMC GEW
intemal _{ ose0 Plug to EC. Board
Screwdriver
Adjustment ™~ [50x
“15v - - |dentfles Panet
Rafer to Wavaform Controls, Conneclors
— a3 and indicators
Tes! Voltage Y v :.o::(‘ Bz rae J130
? RE 3R 3_.I - ,,.,g \ ma:mamnmm:
Chassls Ground — { 053! g; syl : fetnale
IC type ~— @; A 332 : :%:
ass == _ I cevi— >3 L G G} w— External Screwdriver Ad)
Etched Clrcutt Board 2 M
Outlined In Black A S -I"”x Shieiding
Funclion Block — i ]
e | 13va ‘\\ Circul Board Ground

T TIM
'PWI.II. _;'3‘5 IJ;W BouRC

Salected value, see Pans List

P/O-Pan of — and Malntenance Sectlon for
ciscult board L/ ::““' Selection Criterla
a4
Assembly Number SYNC GENERATOR @ Decoupled of Filtered
Voltage

Board Name s COMPONENT NUMBER EZAMPLE

Compcnest Mumser Schematic Name

Refer 10 Dlagram Number A3 A3 R1234 and Number

T e — 02
T

AT SR (7 B Rt ) My B
et A0 O Relatratie ek Puat L



COMPOSITION
RESISTORS

COLOR CODE

SMALL DIsC
CAPACITORS

DIPPED
TANTALUM
ELECTROLYTICS

METAL-FILM
RESISTORS

@@ and @ — 1st, 2nd, and 3rd significant figures
@ —multiplier @ —tolerance

® —polarity and voltage rating
® color code may not be present
on same capacitors

COLOR SIGNIFICANT RESISTORS CAPACITORS DIPPED
FIGURES  ["MULTIPLIER [ TOLERANCE | MULTIPLIER TOLERANCE Pt only
over 10 pF under 10 pF RATING
BLACK 0 1 —— 1 +20% 2 pF 4VDC
BROWN 1 10 +1% 10 +1% +0.1 pF 6 VDC
RED 2 107 or 100 +2% 10% or 100 2% ivatie 10 VDC
ORANGE 3 10% or 1 K +3% 10° or 1000 3% S, 15 VDC
YELLOW 4 10% or 10K 4% 10° or 10,000 +100% 9% | ——— 20 VDC
GREEN 5 10° or 100 K +%% 10° or 100,000 5% +0,5 pF 25 VDC
BLUE 6 10° or 1M % 10% or 1,000,000 me s 35 VDC
VIOLET 7 S +1/10% _— - — 50 VDC
GRAY 8 e S 102 or 0.01 +80% —20% | *0,25pF _—
WHITE 9 i — 16" or 0.1 +10% *1 pF — e
GOLD - 107! oro.1 5% —_— - — ——
SILVER e 107% or 0.01 +10% . —— _— _—
NONE - I +20% M- +10% 1 pF s

Figure 9-1. Color codes for resistors and capacitors.
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Q202, Q203
u7s0 (CASE LEAD Q254, Q255 FET TO-92 TO-928B
REMOVED) Qa2ss8, Qas7

m/

e 4 My Yy 1N

OUTPUT INPUT GND Q c B
VOLTAGE p
REGULATOR ™ TRANSISTORS
SCR TRANSISTOR FET RECTIFIER
CATHODE A
S
FLAT
SIDE
Qaas Q946 & Q947 Q9070 CR970 & CRO67
R FLAT PACK | i LED )
MICROPROCESSOR
35

INTEGRATED CIRCUITS

LED CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY VARY DUE TO VENDOR
CHANGES OR INSTRUMENT MODIFICATIONS.

7067- a8

Figure 9-2. Semiconductor lead configurations.



2232 Service

1. Locate the Circult Board lllustration.

2. Determine the Circuit Number and Schematic Diagram.

3. Locate the Component on the Schematic Diagram.

a. ldentity the Assembly Number of the circult board that the component is a. Compare the circuit board with its illustration. Locate the component you a. Locate the tabbed page that corresponds to the Schematic Diagram num- c. In the SCHEM LOCATION column next to the component, read the grid
on by using the Clreuit Board location illustration in this section or the are looking for by area and shape on the illustration to determine its Circuit ber. Schematic dlagram numbers and names are printed on the front side coordinates of the component in the schematic,
mechanical parts exploded views at the rear of this manual. Number. of the tabs (facing thé front of the manual).
To identity any component mounted on d. Using the grid coordinates given, find the component in the schematic
& circuit board and to locate that compo- b. in the manual, locate the tabbed foldout page that corrasponds with the b. Bcan the lookup table next to the Circuit Board illustration to find the . Locate the Assembly Number in the Component Location lookup table diagram.
nent in the schamatic diagram. Assembly Number of the circuit board. The circuit board assembly num- Circuit Number of the companent. next to the schematic diagram. Scan the CIRCUIT NUMBER column of
bers and names are printed on the back side of the tabs (facing the rear of that table to find the Circuit Number of the component you are looking for
the manual). c. Read tha SCHEM NUMBER column next o the component’s circuit num- in the schematic.
ber to find the Schematic Diagram number.
232 Barvies I I
A 3 B 4 € 4 D 4 E ® b ®
e - —— A Y B Y c ¥ b , E Y F Y G y H
LA Jd L <o e [PTERR [
e ‘M i M ALO14 SAI0LY
CRE: mata ficok ik, & XY PLOTTER BOARD DIAGAAM 22 B sy V5 ok Ok i
.q . ﬁ - &f"’ ﬁ‘ﬁ-}@ alg=xY PSFTER St . I 1 i 04011 vl W Lo @ | CLOCK o s :rauai FRON S10F PAMEL)
2! | B Egi - e o | e o | o | conis | & T »30 {‘“ et aoe  U901Asen ...mr — ,ji i
ey e R R ERE i SiL ST | S R R ¢ i
o | e i A I S1E1E toml ] o i I o F N
- EEEGE It SRR g S e i L
PULL-OUT 3N aad ﬁ‘ gl | e |k 11l S I el e it ' PEN-DOWN
PAGIEO-IF-IABS pacye W% :: ':5 i: E.‘?E: :: . e | 0w | R | WE! N2 2 m CIACUIT L -
GIRCUIT BOARD RS L R o B 1 AR AEREARRENE--TE N o |, Ui00iC - r
ILLUSTRATION otlle A BT I N A = - 2| ipw , 7l £ 3y P ERREEGA
/ e ::I_: P :. ,: - : - ' — V1032 Benteod catosiy VEIOLL X AND Y
] b Sl Asssmakznnuuaen i ) oo & | SR AMPLIFIERS
N CIRCUIT BOARD SCHEMATIC ' mm " T
§ L e NAME . LOOKUP (B L 3 P - '
I = | JESES il COMPONENT n%%,x — C YRSl
§  Foecimme LOCATION 3 e .
e TABLE > A o g0t |olppLies _
é l l FROM | vD. BV e é-’::é—l' B.EVp TO: CRIDIR R—suno o
pi20i¢ O Y ook Loz ] Ci0s ¢ A1 sHIELD ] Static Sensitive Devices
3'";]; ‘13'” a4l .31 a S5ss Maintenance Sectlon
\ L e 1l | ma e W e
4 / swd o R . 3
lLLlljﬂssTPﬁﬁulll‘%n!;Oﬂ ' | / -5.6v, e 6¥g T 31016 B e e | §
BOARD NUMERAL AND LETTER AT SIGNAL LINES — LI XY PLOTTER BOARD & PULL-OUT | s
LOCATION ' l TQ OR FROM OTHER DIAGRAMS INDICATES / \ L PAGE TABS __ H
) @ THE GRID COORDINATES ON ANOTHER SCHEMATIC FOR = ——
i (FOR EXAMPLE: 8.) ASSEMBLY NUMBER SCHEMATIC %?:g:':;'g
AND NAME DIAGRAM NAME @
l l AND NUMBER

To identify any component in a sche-
matic diagram and to locate that compo-
nent on its respective circuit board.

1. Determine the Circuit Board lllustration and Component Location.

From the schernatic diagram, determine the Assembly Number of the cir-
cuit board that the component is on, The Assembly Number and Name is
boxed and located In a corner of the heavy fine marking the circuit board
outline in the schematic diagram.

Find the Component Location table for the Assembly Number found on the
schematic, Scan the CIRCUIT NUMBER column to find the Circuit Num-
ber of the component.

Look in the BOARD LOCATION column next to the component humber
and read its circuit board grid coordinates,

2. Locate the Component on the Circuit Board,

a. Inthe manual, locate the tabbed page that corresponds to Assembly Num-

ber the component is on. Assembly numbers and names for circuit boards
are on the back side of the tabs.

b. Using the Circuit Number of the component and its given grid location, find

the component in the Circuit Board llustration.

Figure 9-3. Locating components on schematic diagrams and circuit board Hiustrations.

From the small circuit board location illustration shown next to the circuit
board, find the circuit board's tocation in the instrument.

. Find the circult board in the instrument, Compare it with the clrcuit board

illustration in the manual to locate the component on the circult board
itsalf,

{6631-08)7087-47
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Figure 9-4. Detailed analog block diagram.
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TEST WAVEFORM AND VOLTAGE SETUPS

WAVEFORM MEASUREMENTS

On the left-hand pages preceding the schematic
dlagrams are test waveform illustrations that are
intended to aid in troubleshooting the instrument. To test
the instrument for these waveforms, make the initial
control settings as follows:

Vertical (Both Channels)

POSITION Midrange
MODE CH 1
X-Y Off (button out)
LIMIT On (button in)
VOLTS/DIV 50 mV
VOLTS/DIV Variable CAL detent
INVERT Oft (button out)
AC~GND-DC DC
Horizontal
POSITION Midrange
MODE A
A SEC/DIV 5us
SEC/DW Variable CAL detent
X10 Magnifier Off (knob in)
A Trigger
VAR HOLDOFF NORM
Mode P-P AUTO
SLOPE Positive
(button out)

LEVEL Midrange
A & B SOURCE VERT MODE
A COUPL NORM
A EXT COUPL AC
Storage
STORE/NON-STORE NON-STORE

(button out)

Changes to the control settings for specific waveforms
are noted at the beginning of each set of waveforms. In-
put signals and hookups required are also indicated, if
needed, for each set of waveforms. Voltage measure-
ments are made with a 1X probe unless otherwise noted.

DC VOLTAGE MEASUREMENTS

Typical voltage measurements, located on the schemat-
ic diagram, were obtained with the instrument operating
under the conditions specified in the Waveforms Mea-
surement setup. Confrol~setting changes required for
specific voltages are indicated on each waveforms
page. Measurements are referenced to chassis ground
with the exception of the Preregulator and Inverter volt-
ages on Diagram 8. These voltages re referenced as in-
dicated on the schematic diagram.

RECOMMENDED TEST EQUIPMENT

Test equipment in Table 4-1 meets the required specifi-
cations for testing this instrument.



POWER SUPPLY ISOLATION PROCEDURE

Each regulated supply has numerous feed points to
external loads throughout the instrument. The power dis-
tribution diagram are used in conjunction with the
schematic diagrams to determnine those loads that can
be isolated by removing service jumpers and those that
cannot.

The power distribution and circuit board intercon-
nections diagrams are divided into circuit boards. Each
power supply feed to a circuit board is indicated by the
schematic diagram number on which the voltage
appears. The schermatic diagram grid location of a
service jumper or component is given adjacent to the
component number on the power distribution and circuit
board interconnect diagrams.

If a power supply comes up after lifting one of the main
jumpers from the power supply to Isolate that supply, itis
very probable that a short exists in the circuitry on that
supply line. By lifting jumpers farther down the ling, the
circuit In which a short exists may be located.

Always set the POWER switch to OFF before soldering
or ungoldering service jumpers or other components and

before attempting to measure component resistance
values,

AC WAVEFORMS

Instrument must be connected to the ac-power
source using a 1.1 isolation transformer. Do not
connect the tast oscilloscope probe ground
lead to the Inverter circuit test points If the
instrument is not isolated. Ac-source voltage
exists on reference points TP950 and TS06
pin 5.

DC VOLTAGES

Prerequlator and Inverter voitages are referenced 1o test
points noted adjacent to the voltage. Power supply out-
put voltages are referenced o chassis ground,



CHASSIS MOUNTED PARTS

2232 Service

CIRCUIT SCHEM CIACLAT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER

BO96S 9 P&112 11 PS003 8 Pa778 7
PB113 1 PS003 10 POTE8 7

8T1101 13 P&121 1 PS004 12 PBa70 8
P6123 1 PS005 12 Poas2 8

C7401 1 PB411 11 P800S ] PBS85 ]

C7402 1 PB412 1 PSOTO 8 PE381 10
PB421 1 P8103 2

018210 3 PB423 1 P9104 13 Q8070 8
P8100 22 P91058 13

F&001 a PB1CO 23 P9108 2 RBE44 8
PBOC1 2 P9108 13

FLB0O1 ] PBOC1 3 Pa111 13 51 12
PE0O1 4 PB210 11 s2 12

J8100 1 P9001 8 Pa211 11 S3 12

Joars 4 PO001 ] pPazaT2 3 S4 12

Jas10 1 PBOCA 10 PR273 3 55 12

J2a00 9 P&O01 1 P8300 10
PBOC2 2 P8301 10 vearo 8

P2111 2 POUC2 3 P8320 11

P2112 2 P9002 4 P8410 11 wazi 1

P4110 11 PS002 5 PB4 12 12

P4210 11 Pg002 [:} POg4d 8 wo210 1

P4211 1 P8002 7 Pa700 5 W00 10

P4220 1 P00z 10 Pg700 5

P5201 7 P9002 11 P700 7

P6100 11 PS003 4 PB705 7

PE111 1 PS003 5 £9705 10

REV JAN 1990
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Figure 9-6. A2—Attenuator board.
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A2—ATTENUATOR BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER
AT1 1 cn 1 Pg200 1 R19 1 RS6 1 R88 1
AT2 1 C76 1 R21 1 RS7 1 R91 1
ATB1 1 c77 1 Q13 1 A22 1 RS§ 1 Re3 1
ATS2 1 c80 1 Q15 1 R23 1 R59 1 R96 1

[of: 1] 1 a1e 1 R25 1 R60 1 R97 1
c2 1 cas 1 063 1 R26 1 R61 1 RO8 1
ca 1 c90 10 Qes 1 R27 1 R62 1
c6 1 o 10 Q68 1 R29 1 A63 1 81 1
cr7 1 ce3 10 R30 1 R64 1 s10 1
co 1 co4 10 R1 1 A3 1 A5 1 543 1
c10 1 cg6 10 R2 1 R33 1 RE6 1 S51 1
ci3 1 ca7 10 R3 1 R34 1 RG7 1 S60 1
c17 1 R4 1 R35 1 R68 1 593 1
cz21 1 CRT 1 RS 1 R37 1 R69 1
c26 1 CR18 1 RB 1 R38 1 R71 1 U1 1
ca? 1 CRS57 1 R? 1 R39 1 A72 1 u10 10
€30 1 CRGB 1 A8 1 R41 1 R73 1 uzo 1
Ca5 1 RS 1 R42 1 R75 1 80 1
C38 1 Ja103 1 R/10 1 R43 1 R76 1 uso 10
cse 1 J9108 1 R11 1 R46 1 R77 1 uao 1
C53 1 J98g1 10 A12 1 R47 1 R79 1
C58 1 R13 1 R4B 1 RBO 1 ﬁ;g :g
cs? 1 L90 10 R14 1 A5t 1 R81 1
ce9 1 L91 10 R15 1 R52 1 R83 1 W43 1
C80 1 Loz 10 R16 1 R53 1 RB4 1 we3 1
c63 1 L96 10 R17 1 RS4 1 R85 1 Wo4 10
cear 1 Ri1B 1 RE5 1 A87 1 We6 10




[c—W53le—0 =0
Ho L) (U
3 Co R5301 Eg
O 0{R5302}0 _‘ Tﬂ
m W S
o oR5304}0
o{R5307}0
o{R5306}0 OR5305}0 O D m (ﬂ O 4999.24

Figure 9-7. A14—CH 1 Logic board.

A 4+ B 4, C 4+ D 4 E

O—W552—0 IEXD
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o)
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o[R5323}0 i l_] H U |
o ol[r5324}0 )
o{r5327}0
R5326}0 O{R532510 I~ (_j m O O 4999-25

Figure 9-8. A15—CH 2 Logic board.

A14—CH 1 LOGIC BOARD P

: A15—CH 2 LOGIC BOARD
A2—ATTENUATOR BOARD
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A14—CH1 LOGIC BOARD
CIRCuIT SCHEM CIRCUIT SCHEM CIRCUIT | SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER | NUMBER
5301 1 AR50 1 RA5306 1
C5302 1 R5302 1 R5307 1
R5303 1
JE111 1 R5304 1 w5311 1
R5305 1 W5312 1
A15—CH2 LOGIC BOARD
CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
C5321 1 R5321 1 R5326 1
C5322 1 R5322 1 R5327 1
R5323 1
Je112 1 R5324 1 w5321 1
R5325 1 w5322 1

WAVEFORMS FOR DIAGRAM 1

CONNECT 6-DIVISION 50-kHz SIGNAL
FOR WAVEFORMS 1 THROUGH 3

Av2=8.808V

!
-

TRIG2+@.58V  AT=28.88as
- SAUE

_ PEAKDET Sab

“aT=20.0845
... SARVE

 TRIG2+G.49Y

N a.w

i
la2=a.00u

18nl}

TRIG2=47aU

" AT=28.80us |
"SAVE

i
_‘
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CH1 AND CH2 ATTENUATORS DIAGRAM 1

ASSEMBLY A2
CIRCUIT SCHEM BOARD clrRCUMT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
AT1 2c 1B CRS7 5F 4ac R23 3K 1E REB 6G 30
AT2 2D 1C crsa 5G 3c R25 3K 1E REG 5H 40
ATE1 5C 3B Rz K 1D R71 &) 3E
AT52 5D ac J9103 2M 2E Re7 2L 2E R72 BK 3E
Ja108 EM 4E Rz 3L 2E R73 5K 3E
cz 2B 1B A30 3K 2E R75 BK 3E
c3 2F 1C P8200 BB 34 AN aL 2E R76 BK 3o
[+:] 2E 1C R33 3K 2E RT7 5L 4E
c7 2F ic o13 2F 2C R34 4L 2E R79 BL 4E
ce 3F iD Q15 aF 10 R3S 4L iE RBO BK 4E
c10 3F 1D Q18 2G 1C R37 4L 2E R81 BL 4E
c13 2F 2c 063 5F 4c R34 aM 1E R83 BK 4E
c17 26 1C o485 8F 3o R3g 4M 1F R84 BL 4E
c21 a 1E [+:1:] ] ac Rai 4M iE RBS 7L 3E
cz8 K 1D R42 4aM 1F RB7 BL 4E
c27 aL 2E R1 24 2A 43 4M 2F RE8 ™ 3E
C30 K 2E R2 2A 24 R48 3G 1D Ret [ 3E
c3as a 1E R3 2E 1c R47 3G 1D Re2 I3 4F
(o]} aMm 1E Rd 2B 2A R48 aG 1D RO& 86 ko]
c52 5B 38 RS 3E 18 R561 BA 4A RE7 6G 30
C53 5F ac A8 2E 2c R52 54 3A RBB 8@ 3D
Cs6 5E 4c R7 ac 1B R53 5E 3c
C57 &F 3c AB 2B 2A RS54 5B 3A 51 LLS 2A
(o.1:] 6F ap A9 3F 1c RS5 BE ac 510 4K 2c
CE0 6F kv ] R10 3E D R56 5E ac 543 ™ 2F
a3 5F 4c R11 2F 1c A&7 5C 38 851 4A 44
ca7 5G 3c A12 a 1B R5E 58 4A S50 4c 4B
cn 5J 3E R13 2F 2D R5@ &F 3C 583 M aF
cre [: .4 a R14 2F 1c RB0 6E aD
cr7 BL 4E R15 IF 1D RB1 5F ac o 2€ 1c
Cc80 6K 4E R16 F 1C R52 5D 3B u30 2 2E
cas " 3E R17 2G 1D R83 £F 4D ueo &E ac
cae ™ 3E Ri8 2G iD R64 5F ac uso EL 4E
Ri18 2 2D R85 oF aD
CRY 2F 2c R21 J 1E Res &F ac w4z 4m 1E
CRig 26 1C R22 K 1E RET 5G 3D was 7K 3E
FPartial A2 also shown on diagram 10.
ASSEMBLY A3
(o]0} 78 4c 07410 BA 48 Re2 78 48 R7T403 BA 5C
R7401 6B 44
J8200 L) 4B ] 78 4C RT402 BA 5C S80 TA 4B
Partlal A3 aiso shown on diagrams 2,3, 4,5, 6,7, 8,9, 10, 11, and 12,
ASSEMBLY A14
——
C5301 K 1B AS301 1K A [:] R5304 X 18 W5211 ™ 1A
C5302 |1 1B RS5302 1J 8 R5305 ™ 1c ws312 1L 1A
R5303 1K 18 R5306 L 18
JB111 ™ 1B R5307 ™ 1.
ASSEMBLY A15
—_— ~ —— ———
C5321 8K ] RE321 8K 1B R5324 a) B Ws321 M 1A
C5322 M 1B R6322 8J B R56325 8M ic Wwhs322 8L 1A
R5223 BK 1B R5226 8L iB8
Je112 am 1B R5327 BM 1B
OTHER PARTS
C7401 2A CHASSIS CT402 5A CHASSIS J9100 2A CHASSIS JBS10 5A CHASSIS
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Figure 9-9. A1—Main board.



A1--MAIN BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUAT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM ciRcuIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
c100 2 c521 5 co61 9 CRB47 8 L968 9 Q939 8
C114 2 C525 5 c982 9 CRS48 8 Q944 8
C115 2 CB27 5 €563 ] CRI54 9 Q102 2 Q846 B8
C116 10 cs28 5 co64 9 CR955 9 Q103 2 QBd7 ]
c12s 2 c531 10 C985 9 CRB56 9 Qli4 2 arzo g
c128 2 c537 10 co6s 9 CRB57 8 Q116 2 Qv202 9
C130 2 C538 2 ca70 9 CRB60 9 a1s2 2 Q7203 ]
C133 2 C538 2 €a75 9 CRE61 9 Q153 2 Qr2o4 ]
C150 2 C540 10 C976 g CRg82 9 Q164 2 Qraez 4
Ci64 2 C544 4 ce79 9 CR863 9 Q165 2 Q7420 5
C165 2 C545 2 ce121 5 CR965 ] Q202 3 Q7440 5
C175 2 C547 ] ce122 L] CR&67 9 Q203 3 Q7470 5
c176 2 C553 10 6123 5 CReBo 9 Q208 a Q7471 5
€180 2 C556 4 c6131 2 CAgs1 9 Qz07 3 ara7z 5
c200 10 Ch558 4 criom 6 CR7201 9 Q230 3
c201 10 C560 10 c7201 9 CR7202 9 Q231 3 R100 2
c202 3 C561 4 c7203 10 CRT7203 g Q254 3 R101 2
G210 3 Cch682 10 CT204 2 CR730M 7 Q255 3 R102 2
c215 10 C563 5 C7260 10 CR7302 7 Q258 3 A103 2
. 220 10 C565 4 C7320 7 CR7203 7 Q257 3 R104 2
€225 3 €566 8 c7361 4 CR73D4 7 Q282 3 R106 2
c226 a €590 10 c7362 4 CR7305 7 Q283 3 R106 2
c228 3 €603 8 C7431 5 CR7306 7 Q284 3 R108 2
caz9 3 Ce3s ] CR7307 7 Q285 3 R109 2
c237 3 CB486 ] CR133 2 CRA7308 7 Q302 4 A114 2
C238 3 Ca47 6 CR183 2 Q303 4 A115 2
C240 3 CB4B B CR200 2 D8856 9 Qaz7 4 R116 2
caa 3 C648 6 CR201 2 DE858 9 Qaze 4 A118 2
Cc242 3 C764 T CR202 2 08870 9 Q382 4 R120 2
G250 3 cr70 T CR203 2 Qg4 4 Ri21 2
C251 3 Cc7Is 7 CR226 3 E200 10 Q397 4 R122 2
C255 10 cr7 7 CR227 3 E201 10 Q401 4 R125 2
c262 3 C778 7 CR228 3 E272 10 Q402 4 R126 2
c274 10 C780 7 CR229 3 ES90 10 Q413 4 R130 2
ca81 3 c782 T CR372 4 E907 B a419 4 R131 2
c282 a c785 7 CRA81 4 £964 10 Q420 4 A132 2
c292 3 c787 7 CR393 4 E866 10 0421 4 A133 2
c312 4 C789 7 CR399 4 Q422 4 R135 2
ca? 4 C7986 10 CR414 4 J4210 5 Q423 4 R136 2
€350 4 c797 10 CR418 4 J6113 2 Q428 4 R138 2
Cas 4 c789 10 CR467 4 J6121 1 Q429 4 R139 2
€369 4 c824 9 CR476 4 8123 1 Q473 4 R142 2
c3s 4 cazs 9 CR477 4 Ja4n 11 Q474 4 R143 2
C38g 4 CB28 9 CRS01 5 Jod412 " Q487 4 R144 2
C380 4 caaz 10 CRS04 5 Joaot 2 Q508 5 R145 2
c392 q CB35 9 CRS505 -1 J8001 3 Qs11 -] R160 2
€396 B CB4s 9 CR508 5 JBDO 4 Qs21 5 R151 2
cagy 4 ca47 : CR509 5 J3001 8 Q522 5 R152 2
C400 4 Cc848 10 CR514 5 J8001 9 Q523 6 R153 2
C402 4 CBs1 ] CR527 5 J9001 10 Q524 4 R154 2
C414 4 c8s53 9 CR531 4 Jap01 1 Q525 3 R155 2
CA415 4 ca54 9 CRS532 4 J9002 2 Q27 5 R166 2
ca18 4 C8s5 9 CRS541 4 Japo2 3 Q541 4 A158 2
c419 4 c8m 9 CRS51 9 49002 4 Q542 4 R159 2
G420 10 Cs7a 9 CR556 4 J8002 -] Q543 4 R164 2
C421 10 CB75 9 CR580 ] J8002 6 Q544 4 R185 2
C440 2 ce7? 9 CR712 ] J9002 7 Q576 5 R166 2
C453 4 c882 ] CR764 7 Japoz 10 Qs78 5 R168 2
C454 4 £893 9 CR785 T J9002 1 Qse3 ] R170 2
C455 4 Co04 8 CR768 7 JE003 4 Q586 9 R1T1 2
cas9 4 ©908 8 CR770 7 J8003 5 Q758 7 R172 2
C4a0 10 ceo7 8 CR780 7 JO003 6 Q7o 7 R175 2
C467 4 c908 8 CAS05 3 J9003 10 Q775 7 R176 2
C469 4 c917 8 CR818 9 JA010 10 Qrrs T RA180 2
C473 4 ce19 8 CRB20 9 J9210 2 Qreo 7 R181 2
C480 10 co22 8 CR823 9 Joz210 9 Qres 7 A182 2
c4a7 4 c925 8 CRE24 9 J8300 10 Q789 7 R183 2
C494 10 C940 8 CRB25 9 J8320 4 Q804 a R185 2
C488 10 co4t B CRB29 9 JoBa4 6 Q814 9 R186 2
500 5 co42 8 CRB40 9 49705 7 Q825 9 R188 2
cs01 s €943 8 CRB4S 9 J9705 10 0829 ] A188 2
cs02 10 C944 - 8 CRa51 9 Jesaz 8 Q835 ] R182 2
€503 10 c945 8 CR853 9 Jegas e Qs40 8 R183 2
C504 5 ce51 9 CRE54 g L142 2 QB45 9 R184 2
C505 5 €952 ] CRB55 9 1143 2 Qas2 9 R195 2
C506 10 C954 9 CR901 8 L192 2 Qo8 8 R200 2
cs07 10 c956 9 CR907 8 L1983 2 Q928 8 R202 3
C518 5 c858 9 CRI0B 8 L860 9 Qea0 ] R203 3
c512 5 c959 9 CR920 8 Lo61 9 Qeas 8 R204 3
C520 5 c960 g CR946 8 L862 g Qs3s 8 R206 3




A1—MAIN BOARD (cont)

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMSER NUMBER NUMBER
R207 3 R338 4 R460 4 R568 5 RBED 2 R7323 2
R210 3 R340 4 R461 4 R569 5 RB70 9 A7325 2
R212 3 R342 4 R462 4 RS71 5 R871 9 R7331 2
A213 3 R343 4 R463 4 R572 5 R&72 9 R7332 2
R215 3 R344 4 R484 4 R573 5 RB73 9 R7333 2
A218 3 R346 4 R465 4 R574 5 R&74 ] R7335 2
R217 3 R347 4 R467 4 R576 5 R87S 9 R7360 4
R218 3 R348 4 R468 4 R577 5 R877 8 R7361 4
R219 3 A350 4 A469 4 R578 5 RE81 9 R7420 5
R220 0 R351 4 R470 4 R580 5 RB&6 9 R7421 5
R222 3 R352 4 R471 4 R581 9 R888 9 R7430 5
R223 3 R353 4 R473 4 RS82 5 REBY g R7431 5
R225 3 R354 4 R474 4 R563 9 RB9Y0 9 R7440 5
R226 3 R385 4 R476 4 RS8B4 5 RE91 8 R7441 5
R227 3 R356 4 R477 4 RS585 5 Rag2 8 R7442 5
R230 3 R357 4 R478 4 RS5686 ] AB93 g R7470 5
R231 3 R358 4 R486 4 R590 ] RB94 9 R7471 5
R233 3 R359 4 R487 4 R595 9 R905 B

R234 3 R360 4 R494 10 R645 6 RO06 8 RT236 3
R235 3 R361 4 R499 10 RB46 6 R907 B RTHO6 8
R236 3 R362 4 RS00 5 RE48 [ R908 8

R239 3 R363 4 RS501 5 RE49 6 R90% 8 2801 8
R240 3 R365 4 R502 5 RE75 6 R810 8

R241 3 R3s86 4 RS503 5 RE76 7 R@12 8 T350 4
R242 3 R387 4 R504 5 R736 7 R913 8 T380 8
R244 3 R369 4 R505 5 R757 7 RO14 ) T906 8
R245 3 R372 4 RS07 5 R758 7 RO1S B T944 8
R250 3 R374 4 RS09 5 R769 7 R916 8 T048 8
R251 3 R381 4 R510 5 A760 7 R917 B

R254 3 A3e2 4 R511 5 R761 7 R%18 8 TP3g7 F]
A255 3 R384 4 R512 5 R764 7 R&21 8 TP480 4
R256 3 R385 4 R513 5 R766 7 R922 ] TPS37? 2
R257 3 R386 4 R514 ‘8 R768 7 R&25 B TPB42 9
R258 3 R3B9 4 RS15 5 R770 7 R926 ] TP940 8
R259 3 R3%¢ 4 R&16 5 R773 7 RY27 8 TPO50 8
R261 3 R392 4 R517 5 R775 7 R928 8

R262 3 R393 4 R518 5 R776 7 R929 8 U130 2
R266 3 R395 4 R521 5 R77T 7 R330 8 U180 2
R278 3 R387 8 R522 5 R778 7 RO35 B uzes 3
R279 3 R3%8 8 R523 5 R779 7 R937 B u22s 10
R261 3 R3%9 4 R524 5 R780 7 R938 8 U310 4
R282 3 R402 4 R525 5 R782 7 RY93% 8 usas r)
/283 3 R403 4 f528 5 R783 7 R840 8 uaso 4
R284 3 R404 4 R527 5 R785 ? R84t 8 U426 4
R285 3 R405 4 R528 5 R786 7 R942 B U426 10
F286 3 R406 4 R529 5 R787 7 R943 g Uas0 4
R287 3 R407 4 R530 4 R788 7 R944 ] U460 10
R288 3 R411 4 R531 4 R789 7 R945 ] us01 4
R289 3 R412 4 R532 4 R792 7 R846 ] us01 10
A292 3 R413 4 R533 4 R793 7 R947 8 us02 5
R293 3 R414 4 R534 4 R796 10 R948 8 uso2 10
R301 4 R415 4 R535 4 R797 10 RB4ag 8 U504 5
R302 4 R418 4 RE36 4 R799 10 R953 " us04 10
R303 4 R417 4 RS537 4 RB04 9 RY54 11 U506 5
R304 4 R419 4 R538 2 R805 k] RY6S 9 U508 10
R30S 4 R420 4 R539 2 R84 8 RITE 9 us32 5
R308 4 R421 4 R540 2 R818 L] RaTe ] usaz2 10
A307 4 R422 4 R541 2 RB20 8 R7111 6 usaz 2
R308 4 R423 4 R542 4 RB22 9 R7117 5 usaz 9
R310 4 R424 4 R543 4 RB23 ] R7203 9 us3a7 10
R311 4 R426 4 R544 2 RB26 ] R7204 9 US40 2
A312 4 R427 4 As45 2 Ra26 1) R7205 9 U640 10
R314 4 R428 4 R548 4 A828 8 A7206 9 U555 4
RA15 4 R428 4 R547 9 RA30 g R7207 9 usss 10
R317 4 R432 4 R548 9 Re32 9 R7208 ] us6s 4
R318 4 R433 4 RS549 L] RB34 9 R7208 [ use5 10
R319 4 R434 4 R550 4 R835 ] R7210 2 U758 7
R321 4 R435 4 RSS1 4 RB36 9 R7211 2 U758 10
R322 4 R436 4 Rss2 4 R840 9 A7212 2 uaso 8
R324 4 R437 4 R553 4 A8 g R7213 3 uars g
R326 ] R446 4 R554 4 R842 8 R7216 2 u7201 2
R327 ) R448 2 R555 4 RB44 9 R7260 9 u720m 10
R328 4 R449 2 RS556 4 RB45 L] R7261 L] 7202 2
R329 4 R452 4 R558 4 R849 9 R7282 9 u7202 10
R330 4 R453 4 R560 4 RB51 9 R7263 ]

R331 4 R454 4 RS61 4 R852 9 R7301 7 VRB45 [}
R332 4 R455 4 R562 4 R853 9 R7302 7 VR712 3
R335 4 R457 4 R564 4 RBS54 9 R7304 7 VR764 7
R336 4 R458 4 R565 4 RB55 9 R7321 2 VR782 7
R337 4 R459 4 R566 7 RB58 g R7322 2 VRB28 9




A1—MAIN BOARD (cont)
CIRCUIT SCHEM | CIRCUIT | SCHEM
NUMBER | NUMBER | NUMBER | NUMBER
VR825 3
VRE35 8 wea7 8
VR943 8 wai4 10
VAB53 1 wass u
VAg54 " Wo56 10
w118 10 ats i
w200 3 wesg 10
Wa2s 3 W90 10
war2 10 w1 10
Wag2 3 Wag4 10
w283 3 W85 10
W2B4 a Waes 10
w309 10 war1 10
W335 4 war2 10
W400 10 weT4 10
wao? 4 wa75 10
w408 10 Wo76 10
w419 4 warr 10
w428 4 wo79 10
w420 4 west | 10
W453 4 wes2 4
wds9 4 wag3 10
w494 10 wags 10
W502 5 wag7 10
W503 5 wsg8 10
w531 a wegg 10
w632 4 w2111 2
W535 2 w2112 2
W37 2 w7120 6
w538 2 W21 4
w541 4 w7122 5
W542 10 w7202 8
w543 4 W7250 °
W544 10 W7320 7
W545 10 w7420 5
w546 10 W7440 5
w5564 4 Wa020 10
W5S5 4 Wa035 10
W556 10 Wa04e 8
WE50 4 W9088 10
WSB0 4 Wa070 a
W585 9 w103 2
W566 9 w3108 2
w570 7 we180 8
W575 g WeaT? 3
w590 10 Wa273 3
Ws94 10 W9700 5
Waa2 10 W9700 6
Wa02 6 Wa700 7
w03 6 war78 7
w535 6 wo7e8 7
We4s 8 W9800 9
Wras 7 w9870 8
wrn 8 wasgt 10
W780 7
w885 10 !
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Figure 9-10. Circuit view of A1T— Main board. 067-53A
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A1A8—CH1 BANDWIDTH LIMIT BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER

cH17 2 CR115 2 CR119 2
ci18 2 CR117 2
CR118 2 w100 2

7067-54

Figure 8-11. A1A8—CH 1 Bandwidth Limit board.

e A1A9—CH2 BANDWIDTH LIMIT BOARD
MV1800L
IR ERE TR
! o@D 8 e CIRCUIT scHEM | ciReurm | scHEM | ciRocuir | scHem
B © B 000! NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER
D Tl el gy e
i [aslf 0o e nifa of
OO0 G GO0 167 2 CR156 2 CR159 2
P Y - c168 2 CR157 2
! S . CR158 2 W150 2

7067-55

Figure 9-12. A1A9—CH 2 Bandwidth Limit board.

A1A8—CH 1 BANDWIDTH LIMIT BOARD
A1A9—CH 2 BANDWIDTH LIMIT BOARD



WAVEFORMS FOR DIAGRAM 2

CONNECT 6-DIVISION 50-kHz SIGNAL
FOR WAVEFORMS 4 AND 5

TRIG 2+50mT af=28.84s

TRIG2+58m0  AT=20.8us
SAVE aV2=8.2aV SAVE

.al2=0.1aV

e g i 1
AUERAGE 1aj.s| ' i |1emd

10m§ AVERAGE 18as

SET HORIZONTAL MODE TO A

i TRIG2=5.8U  al=2.42ms
620,88V say

I

W ' PEAKDET tes | |

SET VERTICAL MODE SWITCH TO

BOTH-CHOP
r TRIG2=5.8U  a7+0.9424s . .
2eB.00V SAVE We.neey MR

. f

| el i L
W | AUERAGE B.2as| | 20 e

eV PERKDET 8.5ms

i

7067-56



VERTICAL PREAMPLIFIERS AND CHANNEL SWITCHING DIAGRAM 2

ASSEMBLY At
CIRCAUHT SCHEM BOARD CIRCUT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
<100 1B 3D Q102 1B jcle] R144 M 2D A541 H 2K
Clid4 1E ac Q103 28 fclo] R145 2M 20 R644 7F 2M
C115 2E 4D Q114 1E ac R150 5B 3F R&45 7F ™
C125 2) 3c Qs 2E aD R151 6B 3IF R7210 6H 2K
Cl28 2K 30 Q152 48 2E A182 -~ 4B 3F R7211 4H 2J
C130 2K 3c Q153 88 aE R153 aB 3F RY212 6H aJ
<133 74 2) Q164 5E 3E A154 5C 3E R7216 8J 2J
C150 58 3F Q185 EE 3E Ri58 5C 3E R7321 2F 4C
C164 5E 4E R158 5C 2F R7322 3F 4C
C165 5E 4E A100 1B 3D R158 58 3F R7323 3G 4c
C176 & 3E A0 2B 3o R159 5B 3F R7325 ke 4c
c176 5J 3E R102 1B 3D Ri64 5 4E R7331 3F 4E
c180 5K 3E R103 28 o R165 EE 4E R7332 4F 4E
C440 M 20 R104 1° 30 R186 &F aB R7333 4G 4C
C538 8F 4 R105 2c 3D R188 5H 3c R7335 4G 4B
C530 8F 45 A108 2 2D R170 aF 4E
C545 7F M R108 28 an R 4F 4E TPS37 8G ™
C813t 7E BA A109 2B a0 Ai72 5E 3E
C7204 aH 34 R114 1E 4C R175 5J 3E U130 1K 20
R115 2E a0 R176 8J 3E U180 4K 2E
CR133 aK 2c R118 2F 38 R180 5K 3E UB3TA TG M
CR183 8K 2F R118 2K 3c R181 BK 3E usarc TF M
CR200 M 3D Ri120 3F 4c Ri182 8J 2J usarp 7F 2M
CR201 4M aE Ri21 IF 40 A183 8y 2F US40A 8G 2
CR202 a 20 R122 2E ac R186 BK 3F U5408 7F 2L
CR203 L LY 2E R125 2 ac R186 BK 3F u7201 7H 2K
R126 1K 3C A168 8L 3E 72024 4H a
JB113 206 3c R130 1K ac il ] 8L 2F u720z28 8 3
JB001 10 40 A131 2K ac R162 amM 2E
48001 50 4G Ri32 ka) 1 R163 &M 2E W00 41 aF
Je001 8E 4C R133 7J fol R164 5M 2E W55 76 TG
JB0Q2 70 8A R135 3K K R195 5M 2E w637 G a
Jez10 8F 2K R138 K ko] R200 qL 2J W5E38 73 2L
A138 a 3¢ R448 4aM 2E w2111 1L 20
1142 1L 2C R139 aL ol R448 3M 2D w2112 4L 2E
L143 2L 20 R142 L] 2D RE38 8F 7A woa103 2A 4D
L182 4L 2E R143 2M 2D R539 8F 7A we108 BA 4aF
1183 8L 2E AS40 8H 3K
Fartial A1 aiso shown on disgrams 3, 4, 5, 8, 7, 8, 8, 10, and 11,
ASSEMBLY A1A8
C117 13 1A CR116 2G 1A CR118 2G 1A W100 1G iA
cl118 2G 1A CR117 2G 1A CR119 26 1A
ASSEMBLY A1A9
<187 5G 1A CR156 5G 1A CR158 5G 1A W10 5G 1A
c168 5G 1A CR157 5G 1A CR158 5G 1A
ASSEMBLY A3
ce 70 3B RiN 20 L S545 7A 4ac Wo001 5D 2A
R112 2D 3 S550 8A 2C w8001 8D 2A
CR534 78 3c R1E1 8D 4c weQo2 D 4A
CRS37 78 ac R162 5D 4c WBH001 2D 2A
CR538 88 2c
Fartial A2 also shown on diagrams 1, 3, 4, 5,8, 7, 8, 9, 10, 11, and 12.
OTHER PARTS
P2111 it CHASSIS PBOO1 D CHASSIS PB0O1 &D CHASSIS Pa103 1A CHASSIS
P2112 5L CHASSIS PB001 5D CHASSIS PB002 o) CHASSIS Pa108 4A CHASSIS
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WAVEFORMS FOR DIAGRAM 3

DISPLAY CAL BOX FOR WAVEFORMS 9

THROUGH 11
ra1§a-1.m aT=% 63ms TRIG2=B.5B5  AT=4.80ms |
aU2+0.184V | SAVE AV2+8.2080 SAVE

L 5 L |

| _ | Y
1 820 - PEAKOET wb 1| 0.0 SAMPLE s | | |
CONNECT 6-DIVISION 50-kHz SIGNAL,

STORE/READOUT CONTROL TO OFF
FOR WAVEFORMS 12 THROUGH 14

mmfﬁii ‘afed 65ms | | tmsa-a 820  aT=28.80s5
aRs1.52y o o  SAVE AU2+0.808V SAVE
o, g' l
I . o — o
20 | sewpte mp | | | o2 peaxoersup | |
Tm a-am.b aT= aa BB-a ‘ ik rm e:s ﬂf 4T=20.884s
aua- m ~ SauE

ise-; b | _ oo | . PEAKDET Sab I_h|

SET BOTH AC-GND-DC TO GND,

HORIZONTAL MODE TO BOTH, SET HORIZONTAL MODE TO A,
STORE/READOUT CONTROL TO OFF STORE/READOUT TO ON
TRIG a-f 370 al=119.845 r TRIG2+5.8U  aT=6.82ms
avR=2.400V . ~ SAUE 802+0.88V : SAVE
e e Sk i T A _
ImE. I A :
RE - | l--t— - ' . K

esq SAMPLE 5a,s] i | |w SANPLE 2nms
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VERTICAL OUTPUT AMPLIFIER DIAGRAM 3

ASSEMBLY Al
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOAAD CIRCUIT SCHEM BOARD
NUMBER LOCATION { LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
= ————————————
c202 5D 2D Q202 eD 2D R222 5E 1D R2B6A aL 1H
<210 5D 1E Q208 40 20 R223 5E 1E R2668 8L 1H
c226 [} 2c Q207 6D 1E R225 70 ic R278 4H 24
cazs 3F 1D Q230 8J 2F R228 5F 1E R270 a 2F
c228 8a 2E Q231 & 1F R227 5G 1F R281 2F 16
c22a 5G 1E Q254 6L 26 R230 8J 2F R282 2F [c]
c2a7 &) 1F Q285 4L 16 R231 4) iF R283 3H 26
c239 6H 2F Qz2s8 7L 2H R233 5J iF R284 2 26
C240 &) 2F Q257 4L 1H R234 6J 2F R285 2K 2F
c241 &H 1F Q282 4aH 2G R235 54 1F R286 2K 26
c242 EH 2F Q283 a 26 R238 51 1F R287 2K 26
C250 6 2G Q284 2 2G R238 5K 2F R268 3K 16
Cc25t 4) 1G Q285 2K 2F R240 5 1F R288 3K 26
czg2 5K 2) R241 5H 2F R282 2K 3F
c281 oF 1G R202 5C 20 R242 5H 2E R293 2K aF
c282 3H 7G R203 5C 0 R244 BH 2F R7213 4H 26
c202 2K IF R204 5C 20 R245 5H 2F
R208 40 20 R250 &J 26 RT2368 6 2F
CR228 5F 2E R207 6D 2E R251 4 iG
CR227 5F 1E R210 5D 1D R254 BJ 2G vz2zs 70 ic
CR228 5G 2E R212 ED 1D R255 4J 1G
CR229 50 1E R213 5D 1E R256 7K 2H w225 4G oF
R215 5D 1D R257 3K 1H W282 aH 5G
JB001 3F 4c R216 4D 2D R258 8K 26 W283 4G
48002 3F 8A R217 8D 2E R258 4K 16
was4 3H 2G
R218 4D 0 A261 5L 1 Wo272 ™ 2H
Q202 4ac 20 R219 6D 1E R262 5L 1J Was7a am H
Partial A1 also shiown on diagrams 2, 4, 8, 7, 8, 9, 10, and 11.
ASSEMBLY A3
R224 30 38 5228 3D 4C WS001 2E 2a w002 3E a4
R280 26 3c
Partial A3 also shown on diagrams 1,2, 4, 5, 6,7, 8,0, 10, 11, and 12,
ASSEMBLY A5
We400 3G 3A
Partial A5 also shown on diagrams 6, 7, 9, and 10,
OTHER PARTS
OLB210 £E CHASSIS PS001 2F CHASSIS PR272 ™ CHASSIS Paz73 M CHASSIS
PR0O02 F CHASSIS
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Figure 9-13. A3—Front Panel board,




A3—FRONT PANEL BOARD
CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
c89 1 R162 2 S226 12
c376 4 R224 3 S380 4
cary 4 R280 3 8390 9
cars 4 R377 4 $392 4
C380 4 R378 4 540 5
€901 2 R379 4 5480 4
905 10 R3B0 4 5545 2
cos7 7 R391 4 S550 2
Co4m 12 R394 4 5555 4
R398 4 $602 6
CR391 4 A401 5 S648 8
CR392 4 R438 4 57401 5
CR394 4 R519 5 S840 12
CR396 4 R520 3 59402 12
CR397 4 RE02 [ 58403 12
CR534 2 R726 7 SBa12 12
CR537 2 R800 9
CR538 2 R810 9 uses 7
CR539 4 AB11 4 Ugss 10
CR648 4 R951 1 U401 12
CR988 7 R352 1
CR989 7 R960 9 VRA9401 12
CRY401 12 RO61 9 VA%402 12
CR9411 12 R962 9 VR9403 12
CR9421 12 RI63 9 VRAS404 12
CR9431 12 RIB2 9 VR9405 12
CRY9432 12 R9B3 ] VRAS406 12
R9B5 7 VR9900 7
DSs18 [ RYBE 7
DS9150 8 Rg87 7 w9001 2
Ag8B 7 W3001 3
Jo004 12 R989 7 W2001 4
J8005 12 R990 7 Wa001 8
J9006 9 R7362 4 wap01 9
J9200 1 R7363 4 Wapo1 10
J9250 4 R7401 1 w001 1
J9250 7 R7402 1 w9002 2
J9251 5 R7403 1 waoo2 3
J9900 7 RB376 4 wa002 4
R9402 12 w9002 5
Po004 12 R9403 12 waoo2 [
R9404 12 Wg002 7
Q33 4 A2405 12 w002 10
ar410 1 RA9412 12 We002 11
R9521 5 Wo003 4
A8 1 R9802 9 Wwo003 5
Ag2 1 wo003 6
Rt 2 590 1 wooos 10
R112 2 $200 4
R161 2 5226 3

A3—FRONT PANEL BOARD
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Figure 9-14. Circuit view of A3—Front Panel board.




WAVEFORMS FOR DIAGRAM 4

SET BOTH AC-GND-DCTOGND,A&B
SOURCE TO VERT MODE

TRIG2#5.80
aU2+9.8BU SREF 1 2 A

aT=205.5a8

ok
1?

- SAMPLE. SBas |

SET VERTICAL MODE TO BOTH-CHOP

[ TIRI628.8V° aT=1.88ap |
22884V F SAUE
E . i _-1 “fﬁ f

@ o "

W | SANPLE' 1a

. T AT*20.0us |
iwa-e.aa _ ©OSAUE |

{ ~TRIG 2-5 ?li

W . PEAKDET 18hs | J

H!-O.

2232 Service

SET VERTICAL MODE TO BOTH-ALT

e —mfrgwr“zr-l—mﬁ

bt __+ it :-

|
b

gt __r..____.t___{_...f._.
L : |
sl bl & i
b - £
- - R PSP T
.i L} : .

e

| sapLe

SET CH 1 VOLYS/DIV TC 05 V,
CONNECT 6-DIVISION 50-kHz SIGNAL
FOR WAVEFORMS 22 THROUGH 24

T

a0248.080 |

TR

el

al2+8.08V

- [TRIG2=4.| CIS

_...ﬁF.—;

w

 PEAKDET 1B)s I »n

Ai_-’e'_ih_.a '
SAVE

LEEETE

7067-60



TRIGGERING DIAGRAM 4

ASSEMBLY A1
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMSER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATICN | LOCATION
ca12 4E 5D Q423 4L 8C R37T4 5) 7D AB31 3H 5C
©337 7E 5E Qa28 M 8B R381 6G 108 A532 aF 5C
C350 4F &D Qaza 3L B R282 6G 10A R533 2F 5D
C351 4G 8D Q473 ™ o] R384 6G 108 R534 1H 7c
c38g BH 7D 0474 ™ aD R286 6H 103 R535 G €C
C381 6G 108 Q487 7N an R238 BH 108 R538 3G €C
Ca89 6G 108 Q524 3G 6C A389 8G 108 R537 kle) 6C
C390 5H 10A 0541 3D 7C R380 5G 103 542 4G 6C
cag2 TH 104 Q542 3C 88 R382 7H 10A A543 30 6C
caa? 7H 6F Q543 2D 6B R363 &H 10B R546 ap 68
400 5K 8D Q544 20 [} R395 H 6E R550 20 4F
caoz 6J 70 Q7382 8H 70 R399 TH 70 R551 2c 78
cai4 1L 78 R402 ™ 9A RE52 2C 88
ca1s aL a8 R301 4D 4D R403 ™ A R553 20 68
cais 8H BC R302 5D 3D R404 73 a8 R554 2C 5C
ca19 8J 7C R303 4D 3D R405 7) 7C R555 iE 78
¢a53 4L 80 A304 5D 4D R408 8J 70 RE56 3C 4F
Ca54 4L aD R305 4D 4D R407 8J 7E R558 2D 78
C455 1M 7A A308 &D 4D R411 3J A R560 3Cc 7B
c4a59 5L 8D R307 40 4D R412 3J 8B R561 2D 7A
467 7L an R30S 40 &C R413 3K ac R562. 2E 3K
Cang ™ ac R310 5D 5D R414 1K 8A RE64 2F 2K
c473 M ac R311 4D 5D R415 3K ac A565 2F 4K
c4a7 7™ ac R312 SE 5D A418 1K 8C A7360 8G 6A
G544 20 88 R314 &F 8D R417 3K 8C R7281 BH 7E
856 ac 9A A315 4F 4E R4t8 8H 6C
G558 2G oA A317 IF 40 R420 4K 8C T350 4G 8D
G561 2E 4J R318 aF 40 R421 4L 8C
cl 2F BF A318 &F 4D R422 L 8C TP307 7G 6F
c7381 8H 7€ R321 5F ED R423 aL 8C TP460 8K 8D
C7262 8t 70 R3z2 5F 4D A424 iL 7C

A324 5€ 5D R426 1L 8C u31o 4E 5D
CR372 5 70 R326 80 4F R427 aL 8c u33s BE 5E
CR381 6H 108 A327 70 3E A428 M 78 U350A 4H 8D
CR3g3 &4 7D R328 8D 3E R429 am &8 3508 4H 8D
CR368 74 70 R328 70 4F A432 M 88 uasoc H aD
CRa14 1K 8B R330 [le] 4E R433 aM 88 U350D 5G 8D
CR415 3K 8C RA31 70 4E R434 1M o8 U350E 4G 8D
CRa&7 BL oD R332 8D 4E R436 1M 8B U426A iL 8B
CRATE BM 9C R235 TE 5E R436 M 7A u4268 aL 8B
CRATT M 8D R338 BE 5E R437 aM 78 U480 5K 80
CR531 3C BA Ra37 7E 5E R446 4L 8C USO1A 2H 8c
CR532 3c a6c R330 7F 5E R452 &K &C Us018 1H 6C
CRS541 aD 6C R240 8F 4E R453 AL 8D Us55A ap aF
CR556 1E 5F R242 2F 4E R454 4L 8C UB558 ao 4F

R343 BF a4E R455 8L 8C USE5C 26 4F
Jaoo1 1B 4C R344 7F 4E R457 5K 8D US550 3E 4F
J9002 1B 8A R346 7F 5E R458 5K 9c US65A 1€ 2%
Jaooz ™ aa A347 8F 8E R459 a aD us658 2E i
39002 4M 8A A348 7E 4E R450 5K ac U585C 3E 2K
48002 8C 8A R3S0 4G ED Rd61 4K ac US65D 2E 2K
Jg003 2c 104 R351 5G [ R462 5K 8D
Jgaza 1H 4c R362 4G 6D R463 7K 8D wass oF 4E

R353 56 6D R4B4 7L E) Wao7 =Y 70
Qacz 5D a0 R354 4F 5 R485 6L 8D w410 8H 6A
Q303 40 an A355 5F 5E R4B7 6L ) w428 M [ol<]
Q327 70 3E A358 4G 8D R468 7L =) w42g M 9A
0328 6D 3E R35T 5 7D R469 6L an w453 aL 8C
Q3824 BH 108 R358 4G 8D R4TO 7L ac w450 5L 8C
Q3828 6H 108 R359 aH 6D A471 aK ap W531 aG 6C
Q384 6H 104 R3O 5H 70 RA73 7™ 9c W532 2c 6C
Qae7 7H 6F R361 4G 8D RA74 7™ 8D w541 ac 78
Q401 & 7D R352 56 6D R476 &M ac w543 ap 78
Q402 7N 9A R363 4H 8D RATT &M aD Wa54 o 5C
G413 3K 68 R265 3 80 R478 7K aD W555 3c 5F
Q419 &) 7C Ra66 4H 0] R486 &M 10D W5E8 20 56
Q420 1L 8C Ra3s7 5H 6D R48T ™ 8D W560 3D 5F
Q421 aL 8C R360 5H 7D R530 1H 5C weg2 1G BA
Qazz 1L 7C A372 5J 7D w7121 &M 93
Partiai A1 aiso shown on diagrams 2, 3, 5,6, 7, 8, 8, 10, and 11.
ASSEMBLY A3
care 5A 7A CRB48 1A 5A R394 7A 8C 5392 7A 7A
cary 6A 78 R3g6 TA 78 5460 4N 68
care 68 78 JO250 1B 5A R438 2N 78 5555 an BA
caan 58 7A A811 3N 7B

0323 7B 58 R7362 8A 8A Waoo1 28 2A
CRIN 78 5C R7363 8A 68 Wg002 1B aA
CR3g2 8A &8 Ra7? 88 78 RB378 5A 7A WS002 am aA
CR384 78 58 A378 6A 68 Wo002 5M an
CR288 78 58 R379 68 7c 5200 1A ac WS002 8c 4A
CR3G7 8A 5B R380 58 7A 5380 58 7A Ws003 28 BA
CR539 1A 2c R391 7A 5C

Partial A3 alse shown on diagrams 1,2, 3, 5,8, 7, 8, 9, 10, 11, and 12,
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TRIGGERING DIAGRAM 4 (cont)

ASSEMBLY A2
CIRCUIT SCHEM BOARD ClrRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LCCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LCCATION NUMBER LOCATION | LOCATION
Pa250 1B ic
Partial A4 also shown on diagrams 5, 6, 7, and 10.
OTHER PARTS
Jeare BA CHASSIS PO002 1B CHASSIS P2002 4M CHASSIS P9003 2c CHASSIS
PB002 M CHASSIS PB002 8C CHASSIS
P8001 1B CHASSIS
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Figure 9-15, A4—Timing board.

A4—TIMING BOARD

A4—TIMING BOARD
CIRCUIT SCHEM CRCuIT SCHEM CIRCUIT BCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
C673 8 Q708 5 R748 7
cim 3 Qrog 6 R748 7
Lo i)} [ Q710 6 R750 T
croz 5 Qriz2 6 R751 7
C703 5 Qraz 7 R752 10
C705 10 Q7ar 7 R753 7
CcTo6 10 Qar42 7 R754 7
cror 10 R755 7
C708 5 REB73 ] R763 ]
crmo 10 R701 L) R785 6
crz 8 R702 L R787 B
cn3 6 R703 5 R769 -]
C114 B R704 ] RTT1 6
Cc720 T R705 ] R772 -]
C724 10 R707 5 R774 6
CT28 7 R709 8 R781 [
C749 10 R710 6 R780 5
C750 10 A711 -]
C751 7 R713 6 STt ]
C752 10 R724 10 8701 6
C755 7 R727 7

RA728 v U715 6
CR732 7 R730 7 ure 10
CR742 I R731 7 U7s0 10
CR760 6 R732 7 urs 10
CR781 6 R733 7 uzed 7

R737 7 U760 10
J9700 5 R738 7
J9700 (] R739 7 VRT46 7
J8700 7 R740 7 VR748 10

R741 7
P8250 ] R742 7 W1304 5
P9250 7 RA743 7 w1304 6
PO251 5 R744 B w1304 10

R745 7 W5201 7
Q7o 5 R748 ¥ i wo7r0s 7
Q704 5 R747 -] weros 10

Static Sensitive Devices
See Maintenance Section
COMPONENY NUMBER EXAMPLE
LComponent Number
‘% R1234
i ,I Schamane
Number Suhascembly —
famber (i ased)

Chassis-mourted components have no Assembly Number
prefin—see end ol Repiaceanie Dectrical Parts List.
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A SWEEP GENERATOR AND LOGIC DIAGRAM 5

ASSEMBLY A1

ClRCUm SCHEM BOARD CIRCUIT SCHEM BOARD CRCUT SCHEM BOARD CIRCUITY SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
Cs00 1D 10D J8003 28 10A R612 2H 23 RE85 2L 8G
c501 ac 10C J8003 2E 104 RE13 2H 8 R7117 1F 8E
C504 ac JE RE14 1J o7 R7420 4E 108
C506 i) c Q508 3D 1cc RE1S 26 iCF R7421 4E 108
Cs518 7E oF Q511 2 8E RS16 24 iCE AT430 4c 8B
c518 7D &F Q521 7F BE R517 2) 106 R7431 5C 108
C&20 D BF Q522 5E TE R518 ao BE R7440 4ac 10C
cs21 60 TE Q523 6E 6E R521 7F BE R7441 40 10C
C525 6F BF Q525 7F TE R522 6E BE R7442 4D 10C
cs27 2L 8G Q527 2K 10F RE23 TF BF R7470 8D 8F
Cc528 oF 10F Q576 1K BE R524 7F BF R7471 BD 8F
C563 10 100 Q527 2K 10F R526 6F BF
cat2y 5E BA Q578 1K BE R526 2F 10F uso2 2D 100
cei2a 5E BA Q7420 4E 108 R527 2F BF USD4A 3D 8E
cei2a 4E BA Q7440 4D 10C R528 1F 106 uso4e BE 8E
Cran BE 1] Q7470 8D BF R526 5E T, usos 2H 8E

Q7471 8D BF R568 1D 100 US32A 1 10E
CR501 8D TE Q7472 8E BF R569 0 100 usaze 16 10E
CR504 4D BE R&71 1E BE usazc iG 10E
CRS05 2F BE AS00 1c BD R&72 1G BF Us320 1D 10E
CRS508 1C 10C R501 2C 10C RE73 0] 10E
CRs08 2D 10C R502 ac 100 R574 2G 108 Ws02 BE 7F
CRE14 2J BE R503 ac 10D RS76 1K BE W503 BE 8E
CRS527 2F BF RS04 4c BE RETT 1K BE w7122 1c 10C
Jazio 1F BE RS05 e 70 RE78 1K BE W7420 3E 10C
J4210 L BE R507 2D 10C R580 2F BF Wr44o 4D 10B
J80p02 18 BA RE09 ko] 10C R582 1K BE Wa700 2L oF
J8002 2B BA R510 20 10C R584 21 1F We7oo 8C oF
RS11 2H SE

Partial A1 also shown on diagrams 2, 3, 4, 6, 7, 8, 8, 10, and 11,

ASSEMBLY A3
DS518 3E 7C R401 2A BC S401A 3A 6C Wbo02 28 aA
R518 74 6c S4018 1A 7c Waeos 28 6A
Jg251 78 BA RS20 TA B S401C 27 7C Weco3s 3E 8a
RE521 TA 70 §7401 5A 5A
Partial A3 aiso shown on dlagrams 1, 2,3, 4,6, 7, 8, 8, 70, 11, and 12
ASSEMBLY A4
C701A an ic JaT00 7c 34 Q708 4N 1A R780 4aL ic
C701B 3L 1B
c702 3L 1C PS251 i 1B RTOM 4aH 28 S701A 3K 3B
Cc703 a 1B AT02 aH 18 S701B 4K 3B
cros aM 1A Q701 aMm 1A R703 aL 1C S701B 8C 3B
Q704A 4M 1A R705 4amM 27
JB700 2r 3A Q7048 4aM 2A R707 3N 2A
Partial A4 also shown on diagrams 4, 8, 7, and 10,
ASSEMBLY A13
C766 6L a8 A784 8K e U7808 L 1A ureic BL 2A
R785 L 2B u780C BL 1A uraip 8L 2A
R734 7L 1B R708 Ks 2B U7B0D 7L 1A
R725 BL A UTB1A 7L 2A W1304 7’
AT91 BK 1A U780A L 1A ure1B 8L 2a
Panial A13 also shown on diagrams 6 and 10,
OTHER PARTS
PBO0O2 iB CHASSIS PB003 28 CHASSIS PETO0 2L CHASSIS PgTO0 7C CHASSIS
Po002 2B CHASSIS FB003 3E CHASSIS
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Figure 9-17. A5—Alternate Sweep board.




A5—ALTERNATE SWEEP BOARD

CIRCWT SCHEM CIRCLIY SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
ceos 10 RB13 L] R&78 8
€808 10 RE14 L] RE&82 [}
ce10 ] RG16 8 REB3 6
C843 L] R817 8 REB4 ]
Co48 ] R&18 L] Ress 8
ces5 10 RB19 ] REB7 &
ces7 [ R621 ] Ress 6
cese 10 R623 6 RE89 6
ceses 6 RG24 6 RB16 9
ces7 L] R625 ] Ra17 9
cerz B R626 3
Ccas4 10 Ré27 6 uBos 6
R628 6 Ue0s 10
CR825 B RE30 ] UBss [}
CRE26 3 RE31 -] U65s 10
CRE80 8 RB3z 6 UBso 8
CR684 9 R83z 6 UBBo 9
CREB8S 9 AB34 8 U860 10
CRGe7 ? RE37 6 uess 6
CRa1é 9 RB38 6 UBES 9
CRB17 ] RB40 ] uess 10
RE42 [} ue70 6
J4220 8 RB43 6 Us70 10
J4220 ] Ré44 6 U680 6
RE50 ] UEs0 10
L687 8 RE51 ]
RB52 & VRE60 ]
Qe3o ] RB563 8
o83 6 R@55 10 Wwe3s 8
Q637 6 RE67 8 w643 6
Q643 6 RB58 6 w668 6
Q870 6 RE60 6 weT2 6
Qar4 8 REB2 8 we78 B
Qes2 [} RE63 & W60 10
aess [} RE64 L] wéea1 10
Q884 8 RB8S L] W695 10
Qeg7 6 RE67 6 W68B 10
RB68 6 Wa400 3
RB04 6 RG89 6 wa400 6
RB05 8 RETO [ Wa400 7
RB08 ] RB71 6 Wa400 8
RE08 ] RE72 6 Wa400 10
RE10 ] RB74 6
RE11 ] RE78 L]




WAVEFORMS FOR DIAGRAM 6
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2232 Service WAVEFORMS FOR DIAGRAM 6 (CONT)
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B TIMING AND ALTERNATE B SWEEP DIAGRAM 6

ASSEMBLY A1
CRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LCCATION NUMBER LOCATION | LOCATION
= —— ———
Ca03 2c 76 CR712 2K 10F RE45 8B 108 weo2 18 7F
Ce3s5 c BG RE48 <[] 108 weos 28 7F
CB46 4C BA J8002 6B eA RB49 6C 108 wa3s &C 8G
CB4T BC 8F Jo003 1B 10A RE75 2K ¢ ] we4e 4c 8G
Ce48 6C 8F JO644 7B 10F A7111 8B 8G w7120 BC BA
CEa9 4C 70 We700 2K oF
c7io1 688 BF RB45 7B 10E VRB45 78 10F
VR712 2K 10F
FPartiai AT also shown on diagrams 2, 3,4, 5,7, 8, 9, 10, and 11.
ASSEMBLY A3
R&Q2 1A 7c 602 1A 6C Wooo2 68 4aA Wweao3 5B BA
S848 BA 5C
Partial A3 also shown on diegrams 1,2, 3,4, 5,7, 8,8, 10, 11, and 12.
ASSEMBLY A4
C673 4L 3A Q709 aM 3A R711 48 3B R774 BL 4C
cr0ic 4L 2A Q710A 5M 3A R713 aMm 3A A781 &M 4c
C701D 4L 2A Q7108 5M A R744 5L 2A
cr2 4L 1A a7z &M 3B R747 4K 2A s701C al B
C713 4L 1B R783 6L 4C
cN4 &M 3A RB73 4L 3A R785 BM 4C U715A L 4C
R704 2L 2A R787 6L 4C u7158 6L 4ac
CR760 5L iB R709 4L 2A R768 BL 3C
CR761 BL 1A R710 5M 3A R77t SL 1A W1304 BM 3B
R772 5L 2A W1304 TH 3B
JBT00 2L 3A
Fartlal A4 also shown on diagrams 4, 5, 7, and 10.
ASSEMBLY AS
Cc810 10 1A R&06 1D 28 RB44 3H 4B Ueos 1E 18
€843 3G A4A RECa 1D 1A RE50 4D 2A uess 8D 3A
Ca4s [:]0] 3A R&10 1D 1A RE51 8p 4A USS0A 2H 28
CE57 70 4B RAB11 iD 1A RB52 ap 4A US60B 26 38
C665 TE B RB13 3E 1A RG53 ap 3A uesoD 1F 3B
cear 5E Lled RB14 D 1A RES7 SE 2B UBG0E 6D 3B
cer2 2J 3B RB16 1D 28 RE59 7G 2A UBEOF 20 3B
RB1T 1D 1A RSB0 70 2 USESA aF 3B
CRB25 28 3c A6ta 1D 1A REB2 7E 8A Ueesc 8G 3B
CRB26 206 3c AE19 3D 1B R8BI 0 4B UBssD 3 38
RB21 o 1B R&64 8E 48 UBT0A 1H 28
J4220 1G 48 RB23 2E 1B RBB5 8E 3A Us70B BF 2B
RE24 3E 1B RG67 SE 4c UBBOA 5E 48
LeG7Y 5D 4C RE25 24 3C R&8E 5D ac LBBOB 6D 4B
RB26 1G 2C RE6S EE ac ussoc 8E 4B
CB20 2J 2C RE627 a ic RE70 GE 2A uUsBs0D 7E 48
Q831 2J 2C RE28 2H 3G RET1 28
0637 1F 48 RE30 a 2C RB72 2J 38 VReeo 0 3A
Q843 aH 4B RE31 2H 2C RG74 4D 2A
Q670 6E 2A A632 2) 2c RETEB £G 2C W53 1F 48
QB74 4E 2B RB33 2) 2C AEB2 63 2B Wed3 3H 48
o682 5Q 2C RB34 [ 1c RE83 6F 28 Wees &D 3A
0683 6F 2C RB37 1F 2A RGB4 6G ag We72 2) 3A
Q884 6G 3B RB38 1F 4B REBB 7G 3B W878 48
Q587 7G 38 RB40 1F 3B REET 7F ag Wa400 1D 3A
RE42 3H AA RESS 7F 3B Wa400 2K 3A
RED4 20 1A RB43 3G 4A REBY 7G B8
REO5 10 iB
Partial A5 aiso shown on diagrams 3, 7, 8, and 10,
OTHER PARTS
Pa0o02 B CHASSIS PO644 7B CHASSIS PE700 2L CHASSIS RB644 8A CHASSIS
F3003 1B CHASSIS
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Figure 9-18. A16—Sweep Reference board.

A16—SWEEP REFERENCE BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
C7501 7 J8410 7 R5203 7
C7502 7 R7601 7
K7601 7 R7502 7
CR721 T R7604 T
CR7501 7 Q7501 ) R7505 7
CR7502 7 Q7502 7 R7606 7
CR7503 7 R7507 7
R721 7
J5201 7 R5202 ] s721 7




WAVEFORMS FOR DIAGRAM 7
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HORIZONTAL OUTPUT AMPLIFIER DIAGRAM 7

ASSEMBLY A1
CiRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUT SCHEM BOARD
NUMBER LOCATION | LOCATICN NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
C784 bJ 3 CR7305 SH 3H R768 6C 6E R788 aL 3G
C770 5K 3H CR7208 4H 4) R768 8C 6E R782 &L 4G
C775 EL 4H CR7307 4H 4) R760 8C 6F R783 5L 4G
cTr oL 4G CR7308 5H 4) R781 8c 6F RA7301 TC 6E
C778 BL 3G R764 -N] ) R7302* 4aH 5G
C780 4K 3H J5002 c B8A R766 5K 3H R7304* 6H 5G
c782 3K 2H JBT05 4G TF RA768 5K 3H
CT8s 4K 3H Joros 8c TF RA770 B 4H U768 6C BF
c787 a 3H R773 8K aG
C788 L 26 Q758 68 BE R775 L 4H VR784 B a
C7320 7c 4G aQrro BK 3G R778 M 4G VR782 4K 2H
Qr75 BL aaG RTT7 5L aG
CR764 5 21 Qrte &M G R778 BM G WE70 5D aF
CR785 6K 3H Q780 4K 3H R779 8L 4G W32 6C 8F
CR788 &K 3H Q785 aL G R7E0 4K 3H W770* 4G 5G
CR770 &) 3H Q788 M kic} R782 3K 3H wrBeo* 83 5G
CR780 4 3J R783 4L 3H w7320 jC 5E
CR7301% 45 4 R5868 5C Fid A785 4K 3H We700 6C 8F
CR7302 4 4) RE78 &C TF R788 M 3G wer7a &M 3G
CR7303 5H 4 R756 6B BE R78T 4L 3G wearas 4 e
CR7304 64 3H RVST 6B 8D R788 4M aG
FPartial A1 also shown on diagrams 2, 3, 4, 5,6, 8, 8, 10, and 71,
ASSEMBLY A3
Co87 [:1:] 5C Jesoo 8D 2C R98T g8 5C ugss -] BC
R988 8C 5C
CROB8 ac 5C R728 7B 6c RBag B8C 5C VREs00 8D 2c
CRO8S 8C 4ac RO85 8B 5C AB80 8D 3D
RBs8 BB 5C Waoo2 7B 4A
JB250 70 BA
Pertial A3 also shown on disgrams 1,2, 3,4, 5,6, 8, 8, 10, 11, and 12,
ASSEMBLY A4
—
Ccr20 2B ac Q732 13 4A R730 BE 4A R753 3F 68
cr2e 7E 4c Q737 3E 4B R740 4c 4A R754 3E 5C
C751 TF 4B Qr42 4E 4A R741 4B 4A R755 3E sC
C755 3E 1:] R742 4E 3A
R72T 70 2C R743 4E 4A U7en 2F 48
CR732 8D 4A R728 TE 2c R746 6E 4
CR742 5D 4A R730 5C 5A A746 5E 4A VR746 5E 4A
A731 58 4A R748 4G 5A
JG700 5D 3A A732 5E 3A R748 50 5A W5201 28 58
A733 6E aA R750 5G 5A wa705 6D 58
Pa250 0 iC R737 3E 3c R751 BE 5A We705 8a 58
A738 3E 4C
Partial Ad afso shawn on disgrams 4, 5, 8, and 10,
ASSEMBLY AS
Wa4a0 5B 3A
Partial A5 also shown on diagrams 3, 6, 9, and 10.
ASSEMBLY A16
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CICuIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION LOCCATION
— —
c7E01 ic 2B J6201 1B 24 R721 D 1A R7505 ic 1A
c7502 2c 28 J8410 1E 2B R5202 2E 2 R7506 ic 28
RE203 3E 28 R7507 iCc 2A
CR721 10 1B K7601 1E 1] R7501 ic 2A
CR7501 1E 18 R7502 ic 2A ST21A 20 1A
CR7502 2E 1A aQrsm ic 2B R7504 1c 1B s721B 2D 1A
CR7503 20 1A Q7502 iCc 28 s721C 20 1A
OTHER PARTS
P5201 1B CHASSIS P8700 8D CHASSIS PO705 8D CHASSIS pParas 4aM CHASSIS
PE002 - 78 CHASSIS Pa705 4G CHASSIS Po778 M CHASSIS
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Figure 9-19, A6—EMI Filter board.

A6-— EMI FILTER BOARD

CIRCUIT
NUMBER

SCHEM CIRCUIT
NUMBER NUMBER

SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER

Co0g
co02
ca02

R300
RO01
R903

8 RTS0
8 .

RVS01
8
8 TI01
8 T903

B wa011 8
Wa041 B
8 Wa081 8
we191 8

AB—EMI FILTER BOARD

1l

4 Y’J A1A18—THERMAL SHUTDOWN BOARD
.\ A19—5 V RECTIFIER BOARD
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Figure 9-20. A1A18—Thermal Shutdown board.

A1A18—THERMAL SHUTDOWN BOARD

CRCuIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER

C950 8 wasg B
S960 8
R&50 8

A1A7—+5V RECTIFIER BOARD

CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER

CRO70 9 weaso 9




WAVEFORMS FOR DIAGRAM &

AC Waveforms

WARNING

Instrumemt must be conhected 1o the ac-power
source using a 1.7 isolation transformer. Do not
connect the test oscliloscops probe ground lead
10 the Inverter circuit test poims if the instrurment Is
not isolated. AC-source voltage exists on refer-
ence points TPR50 and TA06 pin 5.

&61#19,55mn
LB @, 1TEY SGUE

Tek
g.1y  PEAKDET Eams

FAL RN PN

a3, 88y SRUE

10 SAMPLE  10us Tex

Xr=21.73kH;
" gAve

Tak

28y SAHPLE s

DC Voltages

Preregulaltor and Inverter voltages are referenced
to test point noted adjacent 1o the vollage, Fower
supply output voltages are referenced to chassis
ground.

HJ2-0.Baau

‘ T
0.20  PEAKDET Zoa ek
Xr= 58 .68k

A2 6RY SauE

50 SAHPLE  1Bus Tek

A= 21,78kt
N2=8.098Y SAVE

T
N SAHPLE  18us e

TO67.73



POWER INPUT, PREREGULATOR, AND INVERTER DIAGRAM 8

ASSEMBLY A1
CIRCUIT SCHEM BOARD CIRCUTT SCHEM BOARD CIRCUTT SCHEM BOARD CIRCART SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
— —
C306 1E 5K JB001 ic 4ic RA16 4F 10M ATE08 2E am
Ca04 2D 5M RE17 4F oL
coos 2e L Qa8 5H aL RO18 4F 10M 5801 1D EL
cau7 4 B8M 0928 3F am RB21 5F 10M Taed 1E BK
coos a ™ 0830 e am Ro22 4F 10M To0s 4H BL
ca17 £F 10L ©g3s BH 10M RO25 3E M Te44 L oK
co18 4F 10M Qe38 bl 10L RO26 2E M
cozz 3F 10L Q939 J 0L R927 3E oM TPBSD 2E oL
ce2s 3E 10M Q844 L 10M Ro28 3F am TPa40 & 10M
CcB40 5H BK QB46 ™ 10K A928 2F = 1]
Co41 5J BK oB47 ™ K RB30 3F o Uazo ke oM
Cce42 7 10L R835 8H 10M
co43 ™ 100 R397 1E 6G R8T &) 1oL VAZ25 3F M
CBdd 7L aL R388 1E 6G RE38 ) 10M VAg35 8H 10Mm
Cpas TL 10M R205 1D 5L Ro3D Al 10L VRG4S BL 10L
AS08 jl=] 8L RS4D BM 10L
CRBO1 2E 6M ROO7 EH BK Ag41 7 10M Wwao? &H TR
CR8OT 4J 8K RoCE 5H el R942 7J 10L Wa040 2C BM
CROOS 4H aL A908 4H 8L A943 7K 10L WeoT0 5H BL
CAB20 2H oM R910 1D 50 R944 TH 10M w3180 2c 6L
CR946 7L 10K R12 EE 8L RE45 7L 10L
CA747 Fi 10K R913 5E am R948 ™ 10L
CR748 BK 0L P14 4F oL RG47 ™ eL
R915 4F 8L Ro48 8K 10M
ES07 5H K RE4g ™ 100
Partial A1 also shown on diagrams 2, 3,4, 5,6, 7, 8, 10, and 11.
ASSEMBLY A1A18
caes0 8K 1A RE50 BK 2A 5850 BK 248 WB50 6K 1A
ASSEMBLY A3
DS59150 1B 1A Wo001 ic 2A
Partial A3 aiso shown on dlagrams 1,2, 3, 4, 5, 6,7, 8, 10, 11, and 12.
ASSEMBLY A8
Caoo 2 c Ra01 28 a8 RVBO1 2Cc 1c weo11 2A 1c
ceoz 2c 2A Re03 2B 1B Wo041 2c h:]
Cca03 2c 1A To01 2B 28 Ws091 3A 1C
ATEO 24 1c Teo3 2C 2n waig1 c B
RZ00 24, 1B
OTHER PARTS
F001 2A CHASSIS PB001 1c CHASSIS PBO70 44 CHASSIS Q8070 4 CHASSIS
FLBOO1 24 CHASSIS

REV JAN 1990
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Figure 9-21. A31—Scale lllum board.




WAVEFORMS FOR DIAGRAM 9

DISPLAY CAL BOX FOR WAVEFORMS 67

THROUGH 71
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POWER SUPPLY SECONDARIES, Z AXIS, AND CRT DIAGRAM 9

ASSEMBLY A1
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
—
C547 3F M CR828 4F M Qasz 7c 1B R874 3N u
C568 1F 4K CR840 4H 4M Qrzo ic L RE875 2N K
co24 6Cc BF CR845 3H a Q7202 2D ™ RB77 aM 1K
ca25 4F CRa51 4) 7d Q7203 2D ™ R&81 €8 BC
cazs &3 4L CRas3 4 7K Q7204 3E M RE68 2K &)
Ca3s 4H 4L CR854 4K 8] R54T 3F 2M RG86 2K &)
Ca4s 3H aM CRass 4K ;8] RE48 4F 1] RG89 2K 5J
ca47 a M CRo54 BK 7H RS540 3G 2M REBO b 4 BJ
cas51 4] T CRE55 5K BH R581 3E 2L RED1 3K B5J
ca53 4 T CRo68 8K BH R583 5D 8F RB92 3K BH
Cca54 AK T CR857 8K BH R568 4D 8F RBA3 3K 6H
Co65 3K 8K CRO60 b4 10 R590 iF aL RBB4 3K BH
car 2M i CRE81 7 eH R585 1F 2L RBS5 Bk 100
Car3 M 1K CRE62 (4l 10 RBO4 5B 6B ROTE Y]
C876 am 1K CRo83 | 8H RBOS : B AE78 [: V]
can aM 1K CRBES 8J R84 68 eB R7203 ic i
cas2 78 28 CReS7 1] aJ RB18 5E 7F R7204 eF 2M
cae3 4L 84 CRB80 8J 8J R820 5E 7F R7205 2c 1L
C861 &8 5C CRB81 a4 8J Re22 48 M 2F M
ca52 6C 44 CR7201 16G M AB23 4C 3L R7207 el 1L
Co54 6K TH CRT202 26 M Re2s5 &F 4L R7208 2F M
Cas58 8L 10H CR7203 2G am RB28 4F 3L R7200 jel=3 2L
Cco50 oL 10H RB28 5F 2) R7280 2C 1L
Ces0 7K 1w DSBES 4L ;1] RB3O 46 M R7281 1B 1L
cest K 10H Dsess 4L 8 R832 16 M R7282 2c L
cea2 7L 10y 0sse70 5K 8J RB34 4H qaL R7283 2B 1K
€e63 TL 10H RB35 4G 4L
Cos4 8K 10 JB001 58 4C RB38 4G 4L Te48 &) a)
cos8 BK ™ J8210 1B 2K R840 4H 4qL
cess 6K & Jogez2 7B 2B RB41 4H 4aM TP842 u 4L
coes 8K BH JeOaE* 8K 10 R842 a 4L
CB70 aL 8H RB44 3H M L5378 4F M
Ce76 &) al L8680 7L 10 RE45 aH 3Mm uaTE &l BH
cae7e 6J 7 LO81 7 10h RB48 3H M
ceTe 5K aJ 1962 8 10] RB51 4 aM VRB28 6F a
c7201 2F M Lo88 T oH R&s2 4) aMm
R853 a4 n w585 3E K
CR651 6D TF Q583 5E 8F RB54 4K 1o w586 1F 4K
CR560 18 M Q588 &D aF RB55 4) 7K W575 3E aL
CRB0S 8c 8B Q804 58 BB R858 4K aJ wr7i &C 4G
CRB18 5E TF Q814 8C 8B R&60 4K 8J wra02 3B 2L
CRa20 5E TF Q826 4F L RB70 2N 1K W7250 EC 88
CR823 4C 3L Q828 4G M RBT1 2N 1K Woa0o 48 M
CR824 4F M QB35 qaH 4aMm R872 3N 1K wee70 M 8J
CR&25 4G 3M QB40 4) aMm RE73 2N i weez7o aL 8
QB45 34 3M Wooes~ Bk o)
Partial A1 also shown on diegrams 2, 3, 4, 5,8, 7, 8, 10, and 11.
ASSEMBLY A1A7
CRa70 & 1A ‘Wa0os0 8J 1A
ASSEMBLY A3
JB008 1M 1D fR0608 T7A B RE83 1M 1c 8380
Ro61 4A ic REB0ORA 5A 2C
R800 6A ic Rb62 TA hi:] REBO2B BA 2c W5001 8G 2A
R810 6A ic RO63 7A 28 WH001 2A
RBE0A 5A iB ReB2 ™M 2c
Partial A3 also shown on diagrams 1, 2, 3,4, 5, 8, 7, 8, 10, 11, and 12.
ASSEMBLY A5
CRE80 6E fel:} CR817 6E 2B R816 6E Ueese TE 3B
CRE84 TE 28 R817 6E 3A
CR685 7E 2B J4220 TE 48 We400 8C A
CRE87 60 38 Uss0C 7D ag Ws400 oF 3A
CR816 6E 2B RB78 TE 48
Fartlal A5 also shown on diagrams 3, 8, 7, and 10.
ASSEMBLY A31
r—
Dsast 8B 1A Dseg2 7C 4A woss2 7%c 2
OTHER PARTS
= —— —
BBB6S 6L CHASSIS P00 58 CHASSIS PB0O06 ™ CHASSIS Po8g2 78 CHASSIS
Fe001 8G CHASSIS PB870 M CHASSIS
JBa0o . aha CHASSIS PEETO 3L CHASSIS VOB70D i CHASSIS

*See Parts List for serial number ranges.
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2232 Service

ANALOG POWER DISTRIBUTION DIAGRAM 10

ASSEMBLY A1

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
c118 4B 4C ceaz 3B 3L U460 8C 8D wsss 5G 5K
C200 3c 4aF ce48 1A aMm U501 2D ac WB54 14 7Q
cao1 48 4aF C7203 3B 3K U504 8A 8E wess 1A 4L
C215 4A 2C C7260 3B 1L usoe 8D gE wesa 1A B6G
Cc220 ac 2E usaz 8G 2M Wes7 1F 5D
C255 48 13 E200 3C SF U540 e] 2L wesg 1A 5G
c2r4 2A 2) E201 4A 5F usss 8F 4F Wos4 1A 4K
Cc420 28 (e} E272 1B 2H uses aG 2K Wes5 2A 3K
C421 88 8C EB54 7E 4L u7ss 4F 6F Wo71 2A oF
C460 BC 8D U7201 8F 2K Wa72 3A TF
c480 L's] 8D JE001 2H 4c u7202 aB 3l WoeT4 3A 3L
C484 aF TE JB00Y 3H 4c Wo75 3A W
C4s8 AE 8D JH002 3H 8A wit16* 8A aB W76 BA oF
C503 TA TE J3300 8H daL wa7r2 2A 2J WerT BA 7F
Cs506 8C 8E JOT0S 4H T W309* 8A 5B wa79 5D 3K
cs07 7A ijc Wa00 5D eC w881 2C c
C537 TF 1M R220 ac 2E W408 6D 8B W03 6F 7c
C540 TF 2L A434 F TF Wdgd F TJE wees 6E 8B
C553 8E 4aF R4GH 5E TF w542 8A 78 wogr 3C 5F
C5E0 7B B R796 8D 2J Ws44 2C 68 wass EA SF
Cs62 5F TA R797 3A 3J WE45 4G 58 wega daA aF
C580 ac :[»] R789 18 4G W546* 8B 58 wego1 1H TF
Cc795 4D aJ W556 8E 3K
crer7 A 3 u2zs 4ac 1C w580 7C 68
C7og 1B 4G U426 4E 8B W51 IC 68
Partial A1 aiso shown on diagrams 2, 3, 4, 5,6, 7, 8, 9, and 11,

ASSEMBLY A2
Co0 W 2F Joast A8 3F Ls8 2] 3F VR10 1K 10
ca1 1J 3F VRS0 1L 3D
ca3 1J 2F L90 1J 2F uio 1K 1C
ca4 1% 1E Lot i 3F uso L ac Wod 1K 1F
coe 2t aF a3 14 aF weg 2K 3F
ca7 2% kin)
Partial A2 also shown on diagram 1.

ASSEMBLY A3

E——
©eos A 2C ugas 2K 5C Weoot 2) 2A weooz 3J 4A
Wa001 3J 2A wWeoo3 N 8A

Partial A3 also shown on diagrams 1,2, 3,4, 5,6,7, 8,9, 11, and 12,

ASSEMBLY A4

—

C705 5K 2A C750 8K 4c uris 4) ACc VR749 4)
C706 8K 2A c752 4K 5A U750 54 48
cro7 a) A u7s1 5 48 W1304 a. an
cT10 5K 3A R724 5K 3A u7eq 5K 48 waros 4 58
Ccr24 8K 4A R7S2 aK SA
C748 5K 48
FPartial A4 also shown on diagrams 4, 5, 6, and 7.

ASSEMBLY AS
CB805 7K iB RB55 7K 4A Uss0 7L 3B WE90 7 4A
CE08 7K 2c UEGS ™ 38 W81 7K 2A
cess 7K 3A Uaos 7K 18 U670 7K 2B We6a5 ™ ac
cess 5K B uUes5 7K 3A usa0 7L 48 weas ™ 4c
ceg4 K ac Wo400 BJ 3A

Partial A5 alse shown on diagrams 3, 6, 7, and 9.
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ANALOG POWER DISTRIBUTION DIAGRAM 10 (cont)

ASSEMBLY A13
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM B0ARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
—
cTe7 BN 3A u780 M 1A ura2 EM 3A W1304 4M 2A
c78s 5N 3A u7e1 EM 2a uTsa 5N 2A
Fartial AS also shown on diagrams 3, 6, 7, and 8,
OTHER PARTS
PAOOT 2H CHASSIS PB003 3H CHASSIS PB705 4H CHASSIS WB300 BH CHASSIS
PBO01 3H CHASSIS P200 8H CHASSIS P&a%1 J CHASSIS
PB002 IH CHASSIS PR301 8 CHASSIS

*See Parts List for serlal number ranges.
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ANALOG/STORAGE WIRING INTERCONNECTION DIAGRAM 11

ASSEMBLY A1l

CIRCUIT SCHEM BOARAD CIRCUT SCHEM BOARD CIRCUIT SCHEM BOARD CIRGUIT SCHEM BOARD

NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION { LOCATION NUMBER | LOCATION | LOCATION
Jg121 3E BA Jgd12 56 44 RO53 30 7A VRE53 4c 8A
Jg123 2E oF 48001 3¢ 4c 954 4D 8A VR854 &C 8A
Jean BE 20 Jg002 ac BA

Partial A1 aiso shown on diagrams 2, 3, 4, 5, 6, 7, 8, 9, and 10.

ASSEMBLY A3

We0o+ ac 2A Wweooz 5C 4A

Partial A3 also ghown on diagrams 1,2, 3,4, 5,6, 7, 8, 8, 10, and 72,

OTHER PARTS
P4110 8J CHASSIS PB112 2€ CHASSIS P8421 1E CHASSIS PO320 & CHASSIS
P4210 8J CHASSIS P8113 3E CHASSIS P6423 7E CHASSIS Pa410 TE CHASSIS
P4211 am CHASSIS P&121 3E CHASSIS P8001 3C CHASSIS
P4220 6J CHASSIS P8123 2E CHASSIS PS002 4c CHASSIS w4211 6K CHASS!S
PE100 M CHASSIS P8411 EE CHASSIS PS210 74 CHASSIS wezig K CHASSIS
P6i11 3E CHASSIS Ped12 5E CHASSIS Pg211 ™ CHASSIS
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FRONT PANEL MATRIX DIAGRAM 12

ASSEMBLY A3

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION { LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATON NUMBER LOCATION | LOCATION

— —_——
8401 BC ac P8004 1c ep SB401A 2D 20 s8412 40 4D
$84018 2E 2D
CRB401 1c 1D RB402 7F 5C S8401C 2F 20 U9401 5F 6C
CRB411 2c 1D Ag403 8F 58 84010 2H a0 ue401 8C 6c
CRB421 3c 4D R8404 8K 6C S8401E 2) ap
CRB431 4D 4D A8405 8K 6C 594024 30 40 VRB401 2D 1A
CRG432 4E 5D AB412A 7c 40 $64028 3E 5D VRE402 2F 1A
R84128 70 4D S8402C 3F 5D VRG403 2G 1A

J8004 1c 60 $8402D 3H 8D VR9404 2C 1A
JB004 4K 8D 5226 4E 4C S8402E 3 6D VRB405 2H 1A
JB00s 1c 1A 58403 56 6D VRB408 2K 1A
Partial A3 also shown on disgrams 1,2, 3, 4, 5,6, 7, 8, 8, 10, and 11.

OTHER PARTS

— gﬁ

PB004 4L CHASSIS s1 2D CHASSIS s3 26 CHASSIS WB004 18 CHASSIS
P800S 1c CHASSIS s2 2E CHASSIS sS4 2H CHASSIS We004 7L CHASSIS
Pa411 1B CHASSIS S5 2 CHASSIS
Po411 4L CHASSIS
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A10—STORAGE BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMSBER NUMBER
c2200 20 CB8203 20 CR&203 19 R2246 14 R4141 17 AE311 19
c22m 14 CB204 20 CRE304 19 R2247 14 R4142 17 Reat2 19
2202 14 CB205 20 CRB305 19 R2248 14 R4143 17 RB315 19
C€2203 14 C6206 20 CRE306 19 R2249 14 R4144 17 R6316 19
€2204 14 8207 20 CRB307 18 R2250 14 R4145 17 RB317 1%
C2205 14 C8208 20 CR6308 18 R2251 14 R4146 17 RB318 19
C2208 14 ca210 20 CRB401 18 R2252 14 R4147 17 RB320 19
c2207 14 C6301 20 CR8403 19 R2262 14 R4148 17 RB321 19
c2208 14 C8a02 20 CRB405 19 R2263 14 R4149 17 RB322 19
c2209 20 C8303 20 R2264 14 A4150 17 RB323 18
cz2210 20 6304 20 DL4100 17 R2265 14 A4151 17 RB331 19
c2211 14 6305 20 A2266 14 R41562 17 AB401 19
ca212 14 8308 20 J2111 14 R2267 14 R4202 17 RB402 19
caz213 20 C6307 20 J2112 14 R2268 14 R4203 17 AB403 19
ca214 20 C6308 20 J4100 17 R2270 14 R4204 17 RB404 19
caz27t 14 C6309 20 J4101 17 R2271 14 R4205 17 RE405 19
c2272 14 ca310 19 44211 17 R2272 14 R4206 17 RB406 18
c2273 14 C8311 19 J4211 18 R2273 14 R4207 17 RE407 18
c2293 14 c6312 19 J6100 17 R2274 14 R4208 17 RE410 20
C2298 14 C8313 20 JB100 18 R2275 14 R4209 17 AB411 19
c3410 20 C6314 19 JB100 19 R2276 14 R4210 17 RB412 19
C3411 20 c6315 19 J8100 13 R2278 14 R4211 17 RB413 19
C3412 20 CB316 19 J8011 2 R2279 14 R4212 17 RB414 19
c3d13 20 c8317 19 J9102 13 R2280 14 R4214 17 RB41S 19
ca420 20 CB401 18 Jo104 13 A2281 14 R4215 17 RB416 19
Ca421 20 C6402 19 J9105 13 R2282 14 R4216 17 RE417 19
£3422 20 CB403 20 Ja108 13 R2283 14 R4217 17 RB418 19
C3423 20 C6404 20 J8111 13 R2284 14 RE099 18 R8419 19
C4000 20 CE407 19 Je211 15 R2208 14 RB100 18 RB420 19
C4003 20 C6408 18 Je211 16 A2290 14 RB101 18 RB421 18
C4004 20 CE409 20 J9411 18 R2201 14 RE102 18 RB422 19
C4005 15 C8421 19 Ja411 19 R2293 14 RE103 18 RB423 19
C4005 20 CB422 19 R2294 14 RB104 18 RB424 18
C4008 20 CB440 18 L2100 20 R2297 14 RE105 18 RB425 18
C4007 20 CB441 18 L6203 20 R2298 14 8106 18 RB426 19
C4008 15 CB442 18 LB205 20 A2299 14 AB107 18 R6427 18
C4100 20 Ccon02 20 R2300 14 R&108 18 RB428 19
c4101 20 Ca006 20 Q2200 14 R23M 14 RE109 18 RE429 19
C4102 20 9007 20 Q220 14 R2202 14 RB110 18 RB432 19
c4103 20 9101 13 Q2202 14 A2303 14 RB111 18 RB433 19
C4104 20 ca10 20 Q2204 14 R2304 14 RAE112 18 R6434 19
C4105 20 ce107 13 Q2210 14 R3400 15 RB113 18 RB440 18
C4108 20 ce11t 20 Q2211 14 R3401 15 RB114 18 RB441 18
c4112 20 co112 20 Q2220 14 R3402 15 R6115 18 RB442 18
C4120 20 cet114 20 Q2221 14 A3403 15 AB116 18 RB443 18
ca121 17 co115 20 Q2222 14 R3404 15 AB117 18 RB444 18
ca124 14 cot16 20 Q2223 14 R4000 15 R6118 18 RB445 18
c4201 17 cenz 20 Q2224 14 R4001 16 R6119 18 R9101 13
C4203 17 €9120 20 Qe225 14 R4002 15 R6120 18 R9102 13
C4220 20 c9121 20 Q4203 17 R4003 15 RE121 18 R9103 13
C8101 18 €9130 20 Q4204 17 R4004 15 RB122 18 RB108 13
8102 18 C9131 20 Q4206 17 R4005 15 RE123 18 RB109 13
C6103 18 9200 20 Q4207 17 R4006 15 RG6124 18 AS113 13
c8108 18 C5201 20 Q6100 18 R4007 15 RB125 18 R9114 13
8107 18 o202 186 R4008 15 RE126 18 RB115 13
C8108 18 9203 20 R2200 14 R4009 15 A6128 18 R8116 13
C6109 18 C9204 20 R2201 14 R4010 ] R6129 18 RO120 13
CB110 18 C9206 20 R2202 14 R4011 15 RB130 18 A8121 13
c8111 18 C9206 20 A2203 14 R4012 15 RB13% 18 RE122 13
c6112 18 €9207 20 R2204 14 R4013 15 RB132 18 R8123 13
ce113 18 ca208 20 R2205 14 R4100 17 RG6133 18 R9124 13
ce114 18 cg210 16 R2211 14 R4101 17 R6134 18 RB125 13
CB115 18 ce2n 20 R2213 14 R4102 17 RB135 18 R9126 13
C6116 18 ce212 20 A2214 14 R4103 17 RE136 18 R8127 13
CB117 18 9220 18 R2215 14 R4104 17 A6151 18 R9128 13
cB118 18 9221 20 R2216 14 R4105 17 RB152 18 R9209 18
Cce121 18 9222 20 R2217 14 R4107 17 R6153 18 RO210 18
ce122 18 c9z2n 20 R2219 14 R4110 17 RE154 18 RS211 16
ce123 18 9232 20 2220 14 R4112 17 R6155 18 R8212 168
cé124 18 R2221 14 R4121 17 AB166 18 R9213 16
6130 18 CR2200 14 R2222 14 R4122 17 RB219 20 A9214 16
CB152 20 CR4100 17 R2223 14 R4123 17 RE301 20 R9220 16
C8153 20 CRB101 18 R2224 14 R4124 17 RB303 19 R9221 16
cg154 20 CRB102 18 R2225 14 R4125 17 R6E304 19 R§222 16
C6155 20 CR6103 18 R2226 14 R4128 17 R6305 19 R9223 18
C818D 20 CRB104 18 R2233 14 R4127 17 RE306 19 RS224 18
c8181 18 CRG6151 18 R2234 14 R4128 i7 RE307 19 RT1102 13
CB162 20 CR6152 18 R2242 14 R4129 17 RB308 19 AT2201 14
6201 20 CRE301 19 A2244 14 R4130 17 RE308 19 RT2202 14
ce202 20 CRE302 19 R2245 14 R4140 17 RE310 19




A10—STORAGE BOARD (cont)

ClrRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
uz2z2o00 14 UB104 18 U919 13
u2201 14 UB105 18 U920 13
u2202 14 UB106 18 Usi21 13
3400 16 ue107 18 U9130 13
U340 15 U6108 18 U911 13
u3410 16 UB111 18 ug2o2 16
Ua4ts 15 ue112 18 U203 16
u34q12 15 U6301 19 ug204 16
U3413 15 U302 20 ug205 16
u34z20 16 UB203 19 ug208 16
Ua4n 15 L6304 19 u9207 16
U3422 15 U6305 19 ug208 16
U3423 15 U6306 189 w210 16
U4000 15 uez07 19 v9211 16
U4001 15 U6308 19 uez2e 16
u4ng2 15 U315 15 ve231 16
U4100 17 u6315 19 ugz232 16
U4101 17 U641 19

us102 17 ug402 18 VR2204 14
u4103 17 U6403 19 VR2208 14
ua104 17 Ug404 19

U4105 17 Ug405 19 w2285 14
U4106 17 U405 20 w2286 14
ua1g 17 Ui 13 w2287 14
ua120 17 ugim 13 w2400 15
ua127 17 U2 13 w3401 15
U4226 17 us13 13 Wa402 i5
w4227 17 ua114 13 WE310 18
4228 17 U915 13 W6320 19
L4228 17 ugne 13

u4231 17 ug116 16 Y4100 17
ue102 18 ug117 13

UB102 18 ug11s 13




WAVEFORMS FOR DIAGRAM 13

CONNECT 6-DIVISION, 1-MHz SIGNAL
AND SET SEC/DIV SWITCH TO 0.5 ps FOR
WAVEFORMS 77 THROUGH 93.

TEST SCOPE TRIGGERED ON U9116 PIN 2

V1= 4,560 TRIG2=-8.7U  AT=4,20x5 |
aV2eg.B0U B SAVE

{

o R

> P OB
) | 2V PERKDET S¢s | |

TEST SCOPE TRIGGERED ON U9116 PIN &

a1=Y 48U R 7 ud
A2#8.88Y .. ...SAvE
— ' .
5o T
Foob |
U 2u'  SANPLE 2ds }'

AV Y 64U TRIGe-1.0 aT=8,04Bas |
aV2=4.98V : OSAUE

e S
|
B

T

v __a'u SANPLE, B.5as| |

TEST SCOPE TFIIGGERE_G ONUS11EPING

“aUte 448V aT=0.28a5 |
aU2~8 88 T e
- —

20 2V  SAMPLE 248 | |

TESTSCOPE TRIGGERED ON U4229 PIN7,
SET TRIGGER SLOPE TO NEGATIVE
POLARITY FOR  WAVEFORMS 80

THROUGH 93
N1=14.56 AT#8.22a5 !
W2-8.83V SAVE |
n---nx
B -

v v SANPLE tes | |

M=4.690 TRIE=-1.8V  AT=0.84Bas
aU2=4.48Y . SAUE

&‘. PP ey el e P
p . i i ,




aU1=4.56U TRIG=-8,7U AT=B.0%Bxs
aU2=4 48U . SAVE |
g
. ¢ [ bt AR
o ] i
Hi ]
ap- ;eu; snms ef s |
a1=4.64U aTe8.08
al2e5.12y a0
ﬂ

®

v v SANPLE: 1.;: |'

aU1= 4 .64V aT=8.884s
av2=4 .24 7 SauE
_-ix

(=) S
® e

w L A‘-H |...1_ f"'.!-:!“‘!"":
Bl [...J..‘...l ,.ji |
U v SANPLE lus |
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2232 Service
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Al2~4 .16V
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5;-i el
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2232 Service WAVEFORMS FOR DIAGRAM 13 (CONT)

" aM1= 456U  ol«D.B3bas TAaN.5e0 . aT=0.0Tus |
al2=4.98V . sAUE aN2=4.72V R ke tOME

Eui |Eu__ snnﬂz B.F_n | 2V | U SAMPLE|

A4 ,64Y T ol B tas " al1= 464U T aTep.87xs |
avgsS.20v . i SAVE avze=4.72v Lt ... .ASAVE |

s

,,,,,,E AR RO R AR AR
VARARARNAAAARATANARA  RAANIAAY

I i v 4 f
S T _.L_ i PR R !:

" . ' 1
e = o ————

o, o s w || |

Cal1=4 64y T ]ATE@.848as
aV2=4 64V .. SAVE

R
—— T

©

g '_r;_-u--J- 7]

20 |2 SAWPLE BEas {




MICROPROCESSOR DIAGRAM 13

ASSEMBLY A10
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LDCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOGCATION
cot 5A BA RB109 20 3c RB122 5H 7A uei1s 4E 4C
ca107 50 5C RE113 ic 4D Re122 5H 7A U9116A 8 5C
RE114A 4aA 5C R9124 5H BA Ug1168 48 5C
J8100 2H 2E RE114B 4A 5C R9125 5H 7A ustiec 48 5C
JB100 4A 2E A9114C 4 5C RO126 5H TA us116D 48 5C
Je102 aB 5E RAB1140 3a 5C RO127 5H TA uanz 5A GA
J8102 aB 5E RS114E 50 5C R9128 5H A ugna 5G 78
JB104 5C BA R9114F 3E 5C Ue118A 4F BA
JB105A 2C 6A R9114G g 5C RT1102 4A BA Ua11ie8 4aF 6A
J81058 50 BA R9114H 3E sC ug1iec 4aF A
Nshle:] 5C 5A RO114t 2E 5C usim BH TA Ug11ed 4E B6A
Jo111 4aA 5A RO115 1H 3E uai11 1B sD ug120 2E 48
R9116 1H 2E uati12 1D 4D ug121 3E 48
RE101 5A EA R@120 2C 50 U9113 16 40 L2130 2F 68
Re102 5A 5A RO121 5H TA ua114 2D 4G u9131 3F 68
RO103* 48
R9108 3B 5A
Partial AT0 also shawn on disgrams 14, 15, 16, 17, 18, 159, and 20.
OTHER PARTS
871101 BA CHASSIS P8104 5C CHASSIS Pe108 5C CHASSIS Pa111 4A CHASSIS
Pg1058 5D CHASSIS

*See Parts List for serlal number ranges.
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2232 Service WAVEFORMS FOR DIAGRAM 14

SETVOLTS/DIVTO 10 mV AND SEC/DIVTO
10 us., CONNECT 6-~DIVISION, S0-kHz
SIGNAL,

aU1s@.500 TRIGI=-24m5  aT#28.8as IRIGE=-18V
SAVE

SBus AUERAGE 1Bas | |

TRIG2a-1.080

D\

e i

.50 8.5V Gris |



STORAGE ACQUISITION DIAGRAM 14

ASSEMBLY A10
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIROUIT SCHEM BOARD ClRcurT SCHEM BOARD
NUMEBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
e
C2201 5F 1K Q2221 30 2) R2244 1B 2H R2284 1D e’
c2202 3B 1] Q2p22 30 2H R2245 1c 16 R2288 3C 2K
2203 3B 2K Q2223 20 2H R2246 1B 1H R2280 1c 26
©2204 48 u Q2224 20 2G R2247 1B 1H R2291 1c 2a
C2205 5F e) Q2225 10 G R2248 18 1G R2203 4c 2)
C2208 1B 2H R2248 18 1G R2294 1c 2H
c2207 18 1H R2200 4E 2L R2260 1B 1G R2297 48 u
c2208 18 1H R2201 4E 3K R2251 5F 2L R2298 18 1H
c2211 4F 2L R2202 5E 2L R2252 4F 3K R2208 3C 1H
c2212 5E 2L R2203 5€ 3K R2262 4C 2K R2300 1c 26
c2271 4E 2) R2204 &F 2K R2263 aD 2K R2301 28 2Q
c2272 2E 2H R2205 4F 2K R2284 4D 2K R2302 18 2a
c2273 1E 26 R2211 4C 2H R2265 2D iH A2303 48 2J
c2203 4c 2) R2213 48 2K R2268 2D H R2304 38 2H
C2206 1C 2H R2214 4C 2K R2267 10 26
c4124 4F 4 R2215 4B 1K R2268 10 1G RT2201 ac 1H
R2216 2B 1K R2270 4E 2l AT2202 1c 2G
CR2200 56 aL R2217 38 1K R2271 40 2J
R2219 48 1 R2272 ic 2H U2200 G a
J2111 1A 16 R2220 3B 1H R2273 3E a u2201 1G 3H
J2112 3A 14 R2221 40 2K R2274 ap a U2202A 4E 2K
R2222 3D 2K R2275 3E 2H U22028 5E 2K
Q2200 4F 2K R2223 2D 2H R2276 30 2H
02201 5F 2L R2224 20 2H R2278 2€ aH VR2204 4B U
Q2202 4C 2) R2225 1D e} R2278 20 aH VR2208 i 1H
02204 3c 24 R2228 1D 2G R2280 1E 26
Q2210 ic 2G R2232 5F 3K R2281 1D 26 w2285 1D 36
Q2211 1c 2a R2234 5F 3K R2282 ac 2) w2286 20 3H
Q2220 40 2 R2242 1c 2G R2283 1E 3Q w2287 4D a

Fartial A10 also shown on dlagrams 13, 15, 18, 17, 18, 18, and 20.
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WAVEFORMS FOR DIAGRAM 15

SET VERTICAL MODE TO BOTH=-ALT AND
SEC/DIVTO 0.5 us

TEST SCOPE TRIGGERED ON U4229 PIN 7,
SET TRIGGER SLOPE POLARITY TO

NEGATIVE FOR WAVEFORMS 99

THROUGH 102

AU1» 344U TRIG=-8,9V:  AT=0,25as aV1s4 .56V TRIG=-0.80  (al=P.BSas
aU2=5,12V B _-SAVE av2=3.84%y . SAVE

.J-T{....-.-_;__.'_..".;H-..:_.-__jﬁ__ U : Loy " " :
T & % 4 ¢ o N Pttt o el

& & o
&, 2V PEAKDET Gds | | | U SanPLE 1+ .

2232 Service

‘M)1=4.69V  TRIG=-8.3U. AT=B.BSas Wi SEU 'W

aU2=4 48y T sevE AU2e4 .96V

-u.-—nx

é_
-h.h.r)l( m r,;dﬂ.n-f—rr__F.

ﬁ»r— - } i-'r“ % . B ____l_:_g_
| _-—_—LL CSAMPLE e || v [ sANPLE 2 | |
CONNECT 6-DIVISION, 1-MHz SIGNAL CONNECY 100 kHz, 50% DUTY CYCLE

SQUARE WAVE SIGNALTO THE EXTINPUT

AND SET SEC/DIV T .5 FOR
WAVEFORM 103 ; ¢ 5E OF THE AUXILIARY CONNECTCR

A1 Y.56U . aTeB.19as AU1~0.80V j T-" . fJ_?B.BBu
y AU2=@ 96V 'SAVE

aU2e4 46U ek SAUEL A
. _ ¥ — @"‘ {"‘—‘ i

s | N oL u--L;l__L-LH
T -

G

©

i L, T
! . ._.._‘__!_.'__ @ s T o
. v SAMPLE 248 | | | BU 2V PEAKDET 54 |
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CONNECT 6-DIVISION, 1-MHz SIGNAL
AND SET VERTICAL MODRE TO
BOTH-CHOP, SEC/DIV TO 10 ps

TEST SCOPE TRIGGERED ON U3420 PIN
21, SET TRIGGER SLOPE POLARITY TO
NEAGATIVE SLOPE, NORM TRIGGER
MODE FOR WAVEFORMS 106 TO 109

&

C

TRIG1=3.8U  AT=0.088us AU1=8.800 TRIGI=3.8U  AT=D.008as
. SAVE AU2+0.68U - $AVE
s e - '
+ i ' T cde I L
o e———— s al & T
ol loui  sawpLe @Rasl | 5u___J5L_= SAMPLE BSasi |
V1= 8.88Y  TRIG1=2.8V aT=E.PBus
AVZ=B.8BY SAUE
: ..'_:':.-.___.ﬁ.... - i
@ EE— Lok o p Ao

SAMPLE 245 | |

sy |




DIGITAL ACQUISITION AND MEMORY DIAGRAM 15

ASSEMBLY A10
CIACLAT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATICN | 1OCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
C4005 28 oL R4002 28 5H V3400 4E 5F Us423 3H 7H
C4008 2B 4H R4003 5D [:Y] U3401A 5E 5F L4000 ic 5H
R4004 5D a) U34018 3B 5F U4001 3B 5G
Je211 2a 7G R4005 5D 8J U3410 1F il U4002A 28 8l
R4006 5D 8J U341 1F 79 U4002B 5F 8
R3400 3A 2F R4007 4D & Us412 1G o) UB315C 8 BG
R3401 3A 2F R4008 4D 8 U3413 1H BJ uesisD 28 8G
R3402 3A 2F R4008 4D 6H U3420 3F 8G
A3403 4E 6G R4010 4D &H U3421 3F 76 W3400 3A oF
R3404 3E BH R4011 4D 6H us422 3G TH W3401 3A 2F
A4000 2A 76 R4012 a0 6H wa402 3A 3F
R4001 38 8 R4013 40 6H

Partial A10 aiso shown on diagrams 13, 14, 18, 17, 18, 18, and 20.
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WAVEFORMS FOR DIAGRAM 16

CONNECT 6-DIVISION, 1-MHz SIGNAL
AND SET SEC/DIV TO 0.5 us

TEST SCOPE TRIGGERED ON U4229 PIN 7,
SET TRIGGER SLOPE POLARITY TO
NEGATIVE FOR WAVEFORMS 110

THROUGH 122
A= 464U ST ATel16as
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DIGITAL DISPLAY DIAGRAM 16

ASSEMBLY A10
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CWRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
ca2p2 1B 5F Ro211 3F 7F RS224 26 TF Uo208 4B 3E
co210 ki 7€ Ra212 3E TF ug207 5B 3E
co220 2F TF Re213 3G 7F UB116E D 5C ugzo8 1C BE
R9214 el TE us1ter a 5C usz10 2F TE
Jezn iH TG Re220 Z2E TF usz202 aF 6 uazi1 5E BE
RG22t 2F TF us203 aF 6C uaz2o 2F TF
RE208 EE 5F Rg222 2F TF Ua204 3E 5F ueza 3G BE
RB210 2€ 7F Ra223 2G TF Uo20s 4E 5F ug23z2 4G 8D
Partial A10 aiso shown on diegrems 13, 14, 15, 17, 18, 18, and 20,
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WAVEFORMS FOR DIAGRAM 17

A1 B.8050 TRIG1+-08.24V alsil Bnp A$1=0.8050 TRIG1=-8.24V AT=5B.Bns
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SLOPE POLARITY TO NEGATIVE

| S b ——" oy e
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TEST SCOPE TRIGGERED ON U4102 PIN 11
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WAVEFORMS FOR DIAGRAM 19

SELECT CAL BOX FOR WAVEFORMS 150
THROUGH 164

TRIG2=-B.4U
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SAUE
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DIGITAL TIME BASE DIAGRAM 17

ASSEMBLY A10
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATICN | LOCATION
= =
ca121 5C 10K R41020 5C 6L R4143 20 5K u4a102a 1D 8L
C4201 G 4M R4102E 4G 6L R4144 1B 5M u41028 1E 8L
C4203 EF am R4103 1E 7L R4145 1B BMA u4102C 1E 8L
R4104 1D 7L 4148 16 8L U41020 58 BL
CR4100 aF aL R4105A 4C 8L R4147 1G BL U4103A 4G 4aL
R41058 5C 8L R4148 2E &) U41038 5E 4L
DL4100 2E 5L R4105C 3C L R4149 2F 4 u4103C 5E 4L
R4105D 3c aL R4150 4B BK U4103D 1D aL
J4100 2D 4L R4105E 4B 8L R4151 3F 5L u4104 L} BK
J4101 oF 5L R4107 38 9K R4152 3F 5L u4105 4C 8K
Jazn 3a 10K R4110 4C T R4202 5F 4M U4108 4F 6K
Ja211 3A 10K R4110A 4F 7L R4203 &F M u4118 4A 4F
Jaz211 EC 10K R4112 4G 5K R4204 4G 3K u4120 28 4G
Jazn B4C 10K R4121 4F 5K R4205 4aH K U4127A 4qF 5K
Jaz211 2A 10K Ra122 4F 5K R4208 4H 3K Ua1278 ac 6K
Ja100 58 10D R4123 3E 7K R4207 4H 3K u4127C 2F 6K
R4124 3E K R4208 5F am U4127D 2E 5K
Q4203 4G L8 R4125 1Q 8L R4209 4G 3K U4226A 4C 6L
Q4204 4H 4L R4126 1G 8L R4210 5G 3K U42288 3F 6L
Q4205 e 3K R4127 5C 10K R4211 5G 3K u4z2z27 ap TR
04207 &F 4aM R4128 G 44 R4212 5G 3K U42z8A an 7L
R4128 26 4) R4214 5H 3K u42288 3E 3
R4100 1B 7L R4130A 2C 5L R4216 5H 3K U4z228 BH 4L
R41018 4E 7L R41308 1c 5L R4216 5H 3K U4z31a 2E a
R4101C 4D 7L R4130C 1c 5L R4217 5H 3K U42318 2Q 3
R4101D 4D 7L R4130D 2C 5L uaznc 2G u
R4101E 4E L R4130E 4E 5L U4100 1c 6L
R4102A 5D BL R4140 2G 4) U4101A 1E 8L Y4100 1A 4K
R41028 5C BL R4141 2G 4H u41018 1E BL
R4102C 4B 8L Ra142 2D 5K

Partlal A10 also shown on diagrams 13, 14, 15, 18, 18, 18, and 20.
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WAVEFORMS FOR DIAGRAM 18

SELECT CAL BOX SELECT CAL BOX
1=9.86U TRIG1==D.3  AT»306.Bms . 0.8 T aT=4.MGas |
-:N i SAVE 220,88V GAVE |

il
.L.l IMERInEN L.J L..

2| |w'  SAHPLE 2ds




STATUS ADC AND BUS INTERFACE DIAGRAM 18

ASSEMBLY A10

CIRCUIT SCHEM BOARD CIHCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
CB101 3G 7C CR8103 2C ac R8102 28 10C AB151 2E BC
cB102 e} a0 CAB104 28 ac RB110 28 10C R&152 2D ac
CB103 28 ac CRB151 2E 1] R&111 2B ] RB153 20 80
C6106 L] an CR&152 2E 8c R&112 2B 85 RB164 1D 8A
ce107 58 8B CR8401 led ac R8113 2B 8D RB156 2D ic
ce108 38 a0 RE114 38 an RB156 ap ac
CE108 38 8D J4211 4G 10K R811& 3B 8D RB424 1B :]s)
C6110 38 8D JE100 1A 100 RE118 e 8D RB425 1B ao
ceill 4B a0 JB100 4aA 10D R8117 3B 2]0] RB440 1B 8)
c6112 5B 98 JB100 1H 10 FE118 B oD R8441 1B 8
C6113 5B 6B J6100 iE 10D RE61189 2 8D RB442 18 &)
cot14 58 o8 Ja411 iD 108 RE120 2c ap R6443 1C &
C6115 4B ==} J8411 2H 0B B&121 2G 10A RB8444 1B 8J
c6117 2c 8C RE6122 2G 10A R8445 2B aJ
ce118 2B 8C Q6100 2F 70 B8123 2F 10A
ce12 2G 10A RE6124 2F 10A us102 5G: 88
ce122 2G 104 RE0GY jelo] 100 RE125 2F 70 Us103 4G ]
8123 2F 104, RE&100 els} Lo RE126 26 aD Us104 2F 8
ce124 2F 10A RE101 5D BA RE126 50 100 ug105 3G 7c
C8130 48 10B RE102 3G 7c RB128 48 a8 us108 IF 9c
Ca181 2E 8C RE103 2C 8D RB130 4C 88 UB107A oG 8C
CG440 16 8] AB104 28 8D RB131 4B 28 us1078 28 BC
C8441 18 aJ R6105 2B 8D RE132 4ac ap us107C 2B BC
C8442 28 ) R6106 2B 80 RB133 4c 8 us1070 RE a8

RE107 2A [:19] RB134 48 108 us108 3F 8D

CRB101 26 8C RE108 2A ac R6135 48 o8 ugi11 2E BA
CR&102 2G 8C RE136 48 o8 usi1z 1F BA

Fartlal A10 #lso shown on diagrams 13, 14, 15, 18, 17, 18, and 20.
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WAVEFORMS FOR DIAGRAM 19

SELECT CAL BOX FOR WAVEFORMS 150

THROUGH 164
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VECTOR GENERATOR DIAGRAM 19

ASSEMBLY A10

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION

———
CB310 38 8E JB100 4H 100 RB8407 3B 85 Us308 lo] 0E
ce311 1B 8F J6100 &H 100 RB411 4c &G 8307 1E 8F
8312 jelod 8G Jed11 &C 108 R8412 4C BG UB308 3E BE
8314 2E 8E R6413 4F BH UB315A 1c :Te]
ca315 1E oF RE303 18 BF R6414 4E 8H UB3158 2c 8G
C6316 3E 8F R6304 24 7D RE415 3A 8G UB401A 2F 8D
6317 1E oF RB305 2A 0 RB416 2E BG UB4018 2F 8D
c8401 3A oG RB308 28 7E R6417 4E 8a Ug401C 1G ap
8402 kel 10F RB307 28 7€ R8418 G 8D U84010 iF a0
ce407 3F 10E RB308 1B BF RS419 4G 8G UB401E 26 8D
CB408 1F 10D RB302 1B BF R6420 3E BG UB402A aF oE
ceq21 4F 8J RE310 38 7E RB421 50 8G usa40z8 3F $E
cB422 4E a AB311 1D BF RB422 50 G us402c aF 8E
R6312 2D 8E R6423 50 06 U64020 3G 9E
CRB301 1D BF RB315 1D BF RB426 4c 8H UB402E 40 9E
CRB302 an 7E RE318 aD 8E RB427 4C 8H Ue403a 3G 8H
CRB303 10 aF RB317 1D BF AB428 4C 8H U64038 50 Br
CRB304 20 8E R5318 20 SE RB428 3G 8D us403c 5D 8H
CRB305 1€ 8F RG320 2c 8G RB432 3G 13 Us403D 3E 8H
CRB308 3E 10E RB321 1D 8G AB433 4F 8 UB403E 4c 8H
CRB8307 1€ aF R6322 20 8E R6434 4E & UB404A 4ac BH
CR6308 3 10E RB323 4D 8E UB404B 4F BH
CR8403 4C ] AB331 4c aH UB301A 3E 9F UB404C 4E 8H
CRB4D5 5D 8G RB401 2F 8D UB3018 48 oF UB405A 5D oH
RB402 26 80 us01C 1E oF

JB000 1H 10D R6403 2F 8D Us303 1B oF We310 4D 8J
JE000 5A 10D RB404 3F BE UB304 3B BE we3z0 4F aJ
JB100 3H 10D RE405 3G BD UB205 1c BF
J8100 2H 10D RB408 aF 8D

Partial A10 alzo shown on diagrams 13, 14, 15, 18, 17, 18, and 20.
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ASSEMBLY A10

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CiRCUT SCHEM BOARD CIRCUM SCHEM BOARD

NUMEBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
C2200 3F 3L c4112 1B 3G ce308 2E BF ce207 1B 3F
c2209 4c 3L C4120 4c 6L CBa13 5E 10F Ccazo08 18 &F
©2210 4A 3 Cc4220 4aC 6L CB403 5E 8D ce211 28 7E
c2213 28 W ce152 1B BA C6404 2B 7E cez12 58 TE
C2214 2B 1H C8153 18 8 C6409 28 aH €221 2B 7F
casin 1B aJ CB154 1B 7B 9002 28 8G cez22 58 7F
Ca411 1B 8J C6155 1B BA C8006 28 G cozn 18 5D
ciqz 1B -3} C6180 18 7C 8007 58 =] ca232 iB 5E
C3413 1B al coe162 i8 88 caim 18 BA
C3420 1B B8a C6201 2F 7c ca1 1B 5E J8011 1A 106G
C421 18 BG ce202 2F = v} coriz e 4D Jaot1 2A 10G
Ca422 18 BH C8203 5B aL Co114 iB 3c Jeo11 3A 10G
Ca423 18 BH C6204 1] ec Ce115 1B 5C JB011 44 10G
C4000 18 8K C6205 2B 70 Co118 18 4D JBO11 5A 10G
C4003 1B a 2B 70 cen17 1B 5A
C4004 1B 5K cez207 28 a8 C8120 18 48 L2100 4G 33X
C4005 1B oL ca208 28 8c carz1 1B 4B L8203 5E oH
C4008 1B 2] cez10 4G BG C9130 1B 5B LB205 ZE m
Ca007 iB &F C8301 28 BF Ca131 1B 58
Ca10¢ 4ac &M Ce102 44 BF Ca200 1B =] RE218 2F 70
c4101 1B 8L CB303 28 oE cezm 1B 4F RE301 2E 7c
ca102 1B 8L CB304 4A BE €9203 1B 3E RE410 2F BG
C4103 18 aMm CB305 26 7C 8204 e &C
C4104 18 3F CB306 Z2E oH C9205 e TA U830z 2E BC
C4105 18 BK cB307 5E 8F Co2zc6 1B 3E UB4058 3F eH
C4106 4ac BK C6308 5 10F

Partial A10 also shown on diagrams 13, 14, 15, 16, 17, 18, and 18,
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Figure 9-23. A20—X-Y Plotter board.

A20—X-Y PLOTTER BOARD



A20—X-Y PLOTTER BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
C1001 21 CR1016 21 R1002 21
Cc1002 21 R1005 21
<1003 21 F1001 21 R1011 21
C1004 21 R1012 21
C1005 21 J1011 2 R1013 21
C1006 21 J4110 4| R1014 21
C1007 21 J6423 21 R1015 21
C1011 21 J9301 21 R1016 2%
cinz 21 R107 21
c1013 21 K100% 23
c1014 21 u1001 21
L1001 21
CR1001 21 L1002 21 VRi011 21
CR1002 21 VR1012 21
CR1003 21 1011 2
CR1011 21 Qipi12 21 w10 21
CR1012 21 w1002 21
CR1014 21 R1001 21 w1003 21




WAVEFORMS FOR DIAGRAM 21

CONNECT 100 kHz, 50% DUTY CYCLE
SQUARE WAVE SIGNAL TO THE EXT INPUT
OF THE AUXILIARY CONNECTOR
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CONNECT 100 kHz, 50% DUTY CYCLE
SQUARE WAVE SIGNAL TO THE EXT INPUT
OF THE AUXILIARY CONNECTOR

A1=0.880 TRIG*2.3U  al=10.00as

aU2=8.eev . : SAUE
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X~Y PLOTTER BOARD DIAGRAM 21

ASSEMBLY A10

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

—— — T— ==

C1001 B 28 CR1011 2D 2B L1001 4B 2A R1017 ic ]
c1002 ] 2B CR1014 2D 2B L1002 4B 3A

C1003 4C 2A CRi1012 »] 28 U1001 4c 38
C1004 4D 2A CR1014 3E 2C aion 18 2A U1001A iCc 38
C1005 4D 2A CR1016 2C 28 Q1012 2D 2B utooig ) [of 3B
C1006 2B 24 uio01c 2C 3B
C1007 3c 2A F1001 1E 2B R1001 3E iB uv1001D c 3B
C1o11 48 28 R1002 2E iB

cinz 4C 3B J1011 iF iCc R10C5 1c 2B VR1011 20 iCc
c1013 4B 3B Jat10 1B 1A R1011 10 ol VR1012 2C iC
c1014 ac 3B J8423 1B ap R1D12 1c 2¢

JB301 3c 2A R1013 3F 2c W1001 ac 3B

CR1001 ap 1B R1014 iD 2c wio02 ac 2B
CR1002 30 1B K1001 2D 28 R1015 iD 2C W1003 B 3B
CAI1003 2D 2B R1016 1Cc 2c
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Figure 9-24, A21—RS-232 Option board.

A21—RS-232 OPTION BOARD

CIRCUIT BCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMEER NUMBER
c101 22 c1251 22 a1 22 U100 22
c1002 22 C1252 22 u1222 22
C1003 22 c1253 22 R1001 22 v1223 22
C1004 22 R1002 22 U224 22
C1005 22 CR1001 22 R1005 22 u1225 22
C1006 22 CR1002 2 R1011 22 U231 22
c1007 22 CR1003 22 A1012 22 u1232 2
ci011 22 CR1011 22 R1013 22 U1233 2
cinz 22 CR1012 22 R1014 22 u1234 22
ci1013 22 CR1014 22 RIS 22 u1235 22
C1014 22 CR1016 22 R1M6 2 1236 22
ci1221 22 CR1221 22 R1017 22 ui241 22
c1222 22 CRt222 22 R1212 22 U244 22
1223 22 CR1223 22 R1213 22 U1245 22
c1224 22 CR1224 22 R1214 22 u12s1 22
c1225 22 R1221 22

C1226 22 F1001 22 R1222 22 VR1011 22
c1227 22 R1223 22 VR1012 22
ci228 22 J1011 22 R1224 22 VR1221 22
c1228 22 J1212 22 R1234 22 VRi222 22
c1232 22 J1214 22 R1235 22 VR1223 22
¢1233 2 Ji216 22 R1243 22 VRi224 22
C1234 22 J4110 22 R1244 22 VRA1232 22
C1235 22 J6423 22 R1245 22

1236 22 J9301 22 R1248 22 w1001 22
C1237 22 R1248 22 w1002 22
c1238 22 K1001 22 R1251 22 w1003 22
C1239 22 R1252 22 w1216 22
C1240 22 L1001 22 R1253 22 wait 22
c1242 22 L1002 22 R1255 22

C1243 22 Y1261 22
C1244 22 Q1o 22 s1221 2

C12456 22 ain2 22




RS-232 OPTION BOARD DIAGRAM 22

ASSEMBLY A21

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LDCATION NUMBER LOCATION | LOCATION NUMEBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
©1001 8J 28 CR1002 8L 1B R1212 2K 20 u1233 8E [e]
C1002 8J 28 CR1003 8L 28 R1213 2K 30 U1234 8F F
C1002 8B 2A CR1011 8L 8 R1214 3K 3D Ui234A 8F 3F
€1003 8B 2A CR1012 ™ 28 R1221 6L 2D U12348 aJ 3F
C1004 ac 2A CR1014 B 2C R1222 6L 1E U1234C BG 3F
1005 8C 2A CR1018 K 2B R1223 4) 3E U1234D 48 3F
1008 k4] 2A CA1221 i 2E Ri224 &K 1E U1236 ED 3Q
1007 78 2a CR1222 3L 2E R1234 58 3a U1235 7F 3G
c1011 8B 28 CR1223 8D 3F R1235 8C 3G U1236 7F 3G
ci012 88 3B CR1224 8D F R1243 4B 1 U1236 80 3G
c1013 88 38 R1244 3B 1 U1238 8F G
Cc1014 2B 3B F1001 ™ 2B R1245 3B 1 U1241 28 16
ciz21 K 2E R1248 5F 3 u1241 8E 16
cl2zz 7C ¥ J1011 ™ 1c R1248 6E 3G U244 8F 3H
c1223 7c 2F J1212 3M 2c R1251 48 1 U1244A 8D 3H
c1224 1K 2E J1214 1M ac R1252 4B 1 U12448 70 3H
Cc1226 3K 2E J1218 4B 1K R1253 BE a u1244C 7 3H
c1228 3K 2E Ja110 74 1A R1256 2a 3K U1244D 3K 3H
ci227 2K 2E JB423 7 3A U1244E 5C 3H
c1228 K 2E J301 -} 2A s1221 &M 1D U1244F 3a 3
C1228 2K 3E U1245 BE 3H
c1232 ¢ 1G K1001 ™ 28 U1001 ac 3A U1246 BE 3H
C1233 7c 1G U1001A 7L 3A 1251 1H u
c1234 BD aF L1001 BB 2A u10018 7K 3A u1251 70 1
C1235 8D IF L1002 BB 24 uU1001C 7K 3a
c1238 2K 3E Ui001D 8K 3 VR1011 M 1c
c1237 8D 3F Q1011 7K 2A U222 ¢ oF VR1012 8L ic
c12y 8D 3F Q12 7K 28 U222 8E 2F VR1221 L 1E
C1238 2K 3E Qt221 5K 1E 1223 &H 2F VR1222 1L 1E
Ct23p 1K 3E u1223 7E 2F VR1223 4L iE
Cc1240 8C 3G R1001 8M 18 uU1223 8E 2F VR1224 4L 2E
c1242 8C 1 R1002 7L 1B u1224 2J 3F VR1232 8C 3F
C1243 ac 3J R1005 7 28 u1224 8C aF
c1244 ac 3aa R1011 ™ 2c u1225 1J aF w1001 8K 1A
C1245 58 aH R1012 7L 2c u1228 ap 3F W1002 BK 28
©1251 8C 1K R1013 BM 2c 23 1B 2F w1003 78 3A
c1252 26 3K R1014 ™ ¢ ui23 8E 2F w1216 4B 1K
c1253 Ele] K R1015 ™ 2c U232 7F 16 wa101 1A 1a

R1016 8L 2c U12324 7F 1G

CR1001 8L iB R1017 7L 18 Ut232e a 1G Y1251 2a 3
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Figure 9-25. A22-—GPIB Option board.
A22—GPIB OPTION BOARD
A22—GPIB OPTION BOARD CIRCUIT | SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER | NUMBER | NUMBER ! NUMBER | NUMBER | NUMBER | NUMBER | NUMBER
c1001 23 CR1011 23 R1005 23 U1322 23
c1002 23 CR1012 23 R1011 23 w1323 23
C1003 23 CR1014 23 R1012 23 U324 23
C1004 23 CR1016 23 R1013 23 u13zs 23
C1005 23 CR1321 PX] R1014 23 U1331 23
C1006 23 CR1322 23 R1016 23 u1332 23
c1007 23 R1016 23 U1333 23
ci0m 23 F1001 23 R1017 23 U1334 23
cinz 23 R1321 23 1335 23
c1013 2 J1011 23 R1322 23 U1338 23
c1014 23 J1314 23 R1323 23 U1341 23
c1321 23 J1316 23 A1335 23 U1344 23
C1322 23 J4110 23 R1341 23 U1345 23
c1323 23 J8423 23 A1342 23 U1351 23
C1331 23 J9301 23 A1343 23
c13a2 23 A1344 2 VR1011 2
C1333 23 K1001 23 R1345 23 VA1012 23
C1334 23 R1346 23 VR1321 23
C1335 23 L1083 23 RA1348 23
C1342 23 L1002 23 A1351 23 W1001 23
C1343 23 R1352 23 W1002 23
c1351 23 Q1011 23 R1353 23 w1003 23
a1012 23 w1318 23
CR1001 23 51321 23 w1324 23
CR1002 23 R1001 23 WB101 23
CR1003 23 R1002 23 U1001 23
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ASSEMBLY A22

CIRCUT | SCHEM BOARD CIRCUT | SCHEM BOARD CIRCUT |  SCHEM BOARD CIRCUIT |  SCHEM BOARD

NUMBER | LOCATION | LOGATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION | NUMBER | LOCATION | LOCATION

— — = — —
C1001 8 28 J101 ™ 1c R1344 28 14 U1334D eH aF
1002 & 28 J1914 M ac R1346 38 X U1338 7F 3a
©1003 8C 2A J1318 48 1K A1348 8l a U1336A 56 3G
c1004 8 2A Ja110 7H 1A A1348 6F aJ 13368 8l 3q
C1008 8c 2A J8423 ™ 3A R1351 4B 1 U1338 7F 3G
€1008 7 2A Ja301 61 2a R1352 a8 N U1338A 56 3G
G1007 78 2a R1353 4H 1K U1338B 58 aq
C1011 88 28 K1001 ™ 28 U1336C 48 3G
€1012 88 38 51321 M 1D 113360 58 3G
cro13 8B 38 L1001 7B 2A U134t 2c 26
c1014 88 38 L1002 8B 3A U100% ec 3A U1341 8E 26
c1321 4L 2E U1001A 7L 3A U1344 &F aH
c13z2 7C 1F Q1011 7K 2A u10018 7 2A U1344A 6E a
C1323 7c 2F Q1012 7K 28 U1001G 7 aa U13448 6E aH
Cc1331 76 oF U1001D & A U1344c 6F 3
c1332 8C 26 1001 Bl 18 U132 6K ZF U1344D aH 3H
C1232 8Cc 26 A1002 L 1B U122z TE 2F U1344E 7F 3H
€133 76 3F A1005 7J 28 U1az3 5K 2F U1344F 8D 3H
C1335 7C sF A1011 ™ 2C U1323 7E 2F U1345 5E aH
C1342 BC 1 R1012 7K 2¢ ui32a 2K aF U1345 8E aH
C1343 8C a R1013 M 2c U1324 7E aF U1361 1J 2J
€1351 8C 1 R1014 L 2c U1325 1K aF U1351 8c 2
RI015 7L 2c U1325 8E aF
CR1001 8K 18 R1016 BL 2c U133 1c 2F VR1011 8L 1c
CR1002 8K 18 A1017 7K 1B U133t 6E 2F VR1012 8K 1C
CR1003 8K 2B A1321 5L 2D U13az BF 1G VR1321 4L 1E
CR1011 8K 28 A1322 4M 1E U1332 7F 1G
CR1012 i 2B R1323 4L 3 U1333 ac 26 w1001 a 1A
CR1014 &M 2c R1335 70 3G U1333 BE 2G w1002 8 28
CR1016 7K 28 R1341 58 3G U1334 7 3 W1009 78 3A
CR1321 1M 2E A1342 58 3G U1334A 7€ 3F W1318 48 1K
CR1322 aM 26 A1343 48 1 U13348 2 3F w1324 & 2E
U1334C 70 3F w8101 1A 18

F1001 ™ 28

OTHER PARTS
PB100 1A CHASSIS
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W9002 (A3) TO/FROM J9002 (A1)

A3—FRONT PANEL W9002

A1—MAIN J8002

GRID GRID
WIRE DIAGRAM | COORDINATES SIGNAL WIRE DIAGRAM | COORDINATES
e ——
1 10 3 GND 1 10 3H
2 10 3l GND 2 10 3H
3 5 58 CHZ_INV 3 5 5B
4 6 6B HALT 4 8 6B
B 6 6B A _ONLY(L) 5 6 6B
6 5 1B P _P(L) 6 5 1B
7 5 28 SS(L) 7 5 28
8 4 3M -AUTO_LEVEL ) 4 3M
9 4 ™ +AUTO_LEVEL 9 4 M
10 4 1B XY(L) 10 4 1B
11 7 78 HORIZ_POS 11 7 7B
12 4 2M A_TRIG_LEV 12 4 2M
13 11 4B CH2_PRB 13 b 4C
14 4 5M A_SLOPE 14 4 5M
15 5 5B T_MAG 15 5 5B
16 4 8C HF_REJ 16 4 8C
17 5 3B SS_RESET 17 5 3B
18 3 3E BW LIMIT 18 3 3F
19 2 7D CHOP{L) 19 2 7D
20 2 7D VALT{L) 20 2 7D
W8103 (A1) TO/FROM J9103 (A2)
A1—MAIN W9103 A2 —-ATTENUATOR J9103
GRID GRID

WIRE DIAGRAM | COORDINATES SIGNAL WIRE DIAGRAM | COORDINATES
1 2 2A GND 1 1 aM
2 2 2A -CH1_8IG 2 1 M
3 2 1A +CH1_8IG 3 1 3M
4 2 2A GND 4 1 M

W9108 (A1) TO/FROM J9108 {A2)
A1—MAIN W9108 A2—ATTENUATOR J9108
GRID I GRID

WIRE DIAGRAM | COORDINATES SIGNAL WIRE DIAGRAM | COORDINATES
1 2 5A GND 1 1 6M
2 2 8A -CH2_SIG 2 1 5M
3 2 5A +CH2_SIG 3 1 6M
4 2 5A GND 4 1 M




Wg001 (A3) TO/FROM JS001 (A1)

A3—FRONT PANEL w9001

A1—=MAIN J9001

GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 2 8D CH2_SEL(L) 1 2 8D
2 1 4B CH1_PRB 2 1 40
3 2 8D CH1_SEL() 3 2 8D
4 4 1B XY 4 4 1B
5 9 68 BPINTENS 5 9 68
6 9 6F BEAMFIND 6 9 6F
7 10 2} +86VG 7 10 2H
8 3 2E A/B_SWP_SEP 8 3 2F
9 10 aJ -8.6VH 9 10 3H
10 2 1D CH1_POS_TOP 10 2 1D
11 9 5B A_INTENS 1 9 58
12 2 20 CH1_POS BOT 12 2 2D
13 9 sB STOR_INTENS 13 9 5B
14 2 5D CH2_POS_TOP 14 2 5D
15 8 1C PWR_LED 15 8 1C
16 2 5D CH2_POS BOT 16 2 50
17 4 2B STORE_ON 17 4 28
18 9 78 GRAT_LEV 18 9 78
19 10 2) GND 19 10 2H
20 9 78 GRAT_PWR 20 9 7B
W9705 (A4) TO/FROM J9705 (A1)
A4d—TIMING WS$705 A1 -MAIN J9705
GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 10 "8J GND 1 10 5H
2 7 6G -SWP 2 7 6G
3 7 4G +SWP 3 7 4G
4 10 54 GND 4 10 5J
5 7 6D X_AXIS_SIG 5 7 60
6 10 6J _8.6VL 6 10 aH
7 10 4) +8.6VL 7 10 4H
8 10 4) + 30VA 8 10 4aH




Wa003 (A3) TO/FROM J9003 (A1)

A3—FRONT PANEL W3003

A1 —-MAIN J9003

GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 4 5C EXT_INPUT 1 4 5C
2 4 6C GND 2 4 6C
3 10 ay GND 3 10 3H
4 10 44 GND 4 10 aH
5 a 7C EXT(L) 5 4 7C
6 4 8C LF REF 6 4 8C
7 5 28 SGL_SWp 7 5 28
8 6 28 B_SLOPE 8 6 28
9 5 3E TRIG'D_LED 9 5 3E
10 4 7C LINE(L) 10 4 7C
11 4 8C INT(L) 11 4 e
12 4 2C CH2(L) 12 4 2c
13 4 ac VERT(L) 13 4 ac
14 4 3c CH1({L) 14 4 3C
15 6 1B B_LEVEL 15 5 1B
16 6 48 B_ONLY(L) 16 6 4B
W9700 (A1) TO/FROM J9700 (A4)
A1~-MAIN W9700 A4—-TIMING J9700
GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 7 5D A _DISP 1 7 5D
2 7 5D B_DISP 2 7 5D
3 6 aL B_SWEEP 3 6 3L
4 5 7C VAR_HOLDOFF 4 5 7C
5 5 8C AC1 5 5 8C
6 5 8c AC2 6 5 8C
7 5 aL A_SWEEP 7 5 3L
8 5 2L A_GATE(L) 8. 5 2L
9 5 oL GND 9 5 2L
10 6 2L B_SWP_GATE(L) 10 6 2L




W9400 (A1) TO/FROM A5

A1—-MAIN W3400

A5—ALT SWEEP W9400

GRID GRID
WIRE DIAGRAM | COORDINATES SIGNAL WIRE DIAGRAM | COORDINATES
1 6 2c B_SIGNAL 1 6 2D
2 6 2C B_TRIG_SLOPE 2 6 20
3 10 7H GND 3 10 7J
4 6 1C B TRIG_LEVEL 4 6 iD
5 7 5C A _DISP 5 7 5B
] 6 ac B_ONLY() 6 6 4D
7 3 3H SEP(L) 7 3 3G
8 9 6C B_INTEN_LEV 8 9 6C
9 9 6F B_INTENS_ZONE 9 9 6E
10 6 6C HALT 10 6 &D
11 7 5C B _DISP 1 7 5B
12 6 5C CH1_SELECTED 12 6 5D
13 6 6C A_ONLY(L) 13 6 6D
14 6 7C B_DELAY_TIME_POS 14 6 7D
15 10 7H GND 15 10 7J
16 10 8H GND 16 10 8J
17 6 2K B_SWP_GATE(L) 17 6 2K
18 10 8H GND 18 10 8J
19 6 5C VALT(L) 19 6 5D
20 6 ac A_SWEEP 20 6 8D
21 8 5C ALT_SYNC 21 6 50
22 8 3K B SWEEP 22 6 3K
23 10 &8H GND 23 10 8J
24 10 8H GND 24 10 8J
25 10 6H -8.6VF 25 10 7J
26 10 6H +5VA 26 10 7J
27 10 6H + B.6VA 27 10 6J
w9991 (A1) TO/FROM J9991 (A2)
A1-MAIN W9091 A2 - ATTENUATOR J9991
GRID GRID
WIRE DIAGRAM | COORDINATES SIGNAL WIRE DIAGRAM | COORDINATES

1 10 1H +8.6V0L 1 10 1J
2 10 1H GND 2 10 1J
3 10 2H -8.6VL 3 10 2J




W9011 (A10) TO/FROM J9010 (A1)

A10—STORAGE W9011 A1—MAIN J9010 )
GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 20 1A +5V 1 10 " 7H
2 20 1A GND 2 10 7H
3 20 2A + 8.6VA 3 10 7H
4 20 2A 4+ SVA 4 10 7H
5 20 3A GND S 10 TH
6 20 3A GND 6 10 TH
7 20 4A -5VA 7 10 7H
8 20 5A -8.6VA 8 10 7H
W1304 A4 TO/FROM A13
A4-TIMING W1304 A13—SWEEP INTERFACE W1304
GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 5 8K sms_ASEL 1 5 8K
2 5 7K 10ms_ASEL 2 5 7K
3 10 4L GND 3 10 4M
4 5 7K 20ms_ASEL 4 5 7K
5 5 7K 0.1s/.1s_ASEL 5 5 7K
6 5 7K 0.1s_ASEL 6 5 7K
7 5 8K 50ms_ASEL 7 5 8K
8 5 8K Ims_ASEL 8 5 8K
9 10 4L GND 9 10 4aM
10 5 8K 2ms_ASEL 10 5 8K
" [ &M B_CAPS 1" & 6M
12 10 41 GND 12 10 4M
13 ] 7H 5ms_BSEL 13 6 7J
14 6 7H 10ms_BSEL 14 6 7J
15 6 7H 20ms_BSEL 15 6 7
16 6 8H 0.1ms_BSEL 16 6 8J
17 6 8H Ims_BSEL 17 8 8J
18 6 8H 2ms_BSEL 18 6 8J
19 10 4L GND 19 10 4M
20 10 5L +5V 20 10 oM
21 10 6L -8.6V, 21 10 &M
22 10 5L GND 22 10 oM




J9250 (A3) TO/FROM P8250 (A4)

A3—FRONT PANEL J9250

A4—TIMING P9250

GRID GRID
WIRE DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 7 70 HORZ_POS 1 7 70
2 4 18 XY(L) 2 4 1B
W5201 (A4) TO/FROM J5201 (A16)
A4—TIMING W5201 A16 —SWEEP REFERENCE J5201
GRID GRID
WIRE DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 7 1B GND 1 7 1B
2 7 2B -8.6L 7 28
3 7 2B HOR_REF 3 7 28

J9004 (A3) TO/FROM J9411 (A10)

A3—FRONT PANEL J9004 A10-STORAGE J9411
GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 12 1C GND 1 18 2D
2 12 1 GND 2 19 5C
3 12 1c SROW3(L) 3 18 2H
4 12 5K SCOL4(L) 4 18 10
5 12 2C SROW2(L) 5 18 2H
6 12 5K SCOL3(L) 6 18 1D
7 12 3C SROW1(L) 7 18 2H
8 12 aK sSCOL2(L) 8 18 1D
9 12 ac SROWO(L) 9 18 2H
10 12 4K SCOL1(L) 10 18 1D
11 12 7C GND 11 18 1D
12 12 aK SCOLOW) 12 18 1D
13 12 7K CUR2 13 18 2D
14 12 6K B_ONLY{L) 14 18 1D
15 12 7K CUR1 15 18 2D
16 12 6K A_ONLY(L) 16 18 1D
17 12 7C +5VREFC 17 18 1D
18 12 6C +5V 18 18 D
19 12 5K STORE_ON(L) 19 18 1D
20 12 7K ATR_LVL 20 18 2D
21 12 7C HOR_REF 21 18 10
22 12 6C GND 22 19 5C
23 12 7K HOR_VAR 23 19 5C
24 12 7K 1K/4K 24 19 5C




SIGNAL LINES BETWEEN ANALOG CIRCUITS AND J6100

ANALOG CIRCUITS A10—-STORAGE J6100

CIRCUIT GRID GRID
BOARD JACK | WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES

A13—-SWEEP |J6421 1 6 7N ARES2 1 18 1A

INTERFACE 2 6 8N ARES1 2 18 1A

3 6 N GND 3 18 1A

4 6 6N B_CAPS 4 18 1A

5 6 7N B_RES = 18 2A

A1~MAIN J6123 1 11 2E B DELAY 6 18 2A

2 11 2E AC1 7 18 4A

3 " 2E AC2 8 18 4A

A15~CH2 J6112 1 1 8M GND 9 18 4A

LOGIC 2 1 8V CH2_ATN 10 18 3A

3 1 &M CH2_STAT " 18 4A

A14=CH1 JE111 1 1 ™ GND 12 18 2A

LOGIC 2 1 ™ CH1_ATN 13 18 3A

3 1 1M CH1_STAT 14 18 3A

A1—MAIN J6113 1 1 3E E115 15 18 2A

2 " 3E E114 16 18 2A

3 1 3E E165 17 18 2A

4 11 3E E164 18 18 2A

A1—MAIN J6121 1 1 4E CH1_PRB 18 18 3A

2 11 4E GND 20 18 SA

3 1 4E XY (L) 21 18 5A

4 1 4E CH2_SEL(L) 22 18 4A

5 11 4E CH1_SEL(L) 23 18 4A

6 11 4E CHOP{L) 24 18 4A

7 1 4E GND 25 18 5A

8 1" 4E GND 26 18 5A

8 11 4E T_MAG 27 18 SA

10 11 4E SS_RST 28 18 5A

1 11 AE VALT(L) 29 18 4A

12 1 4E CH2_PRB 30 18 3A

13 11 4E TRL(L) 31 18 S5A

14 1 5E CH2_INV 32 18 4A

15 " SE P_P 33 18 5A

16 11 5E SGL_SWP 34 18 4A

A1—MAIN J6411 1) " SE GND 35 19 1H

2 LA 5E DV_ouTt 36 19 1H

3 11 SE uv_ouTt 37 19 1H

4 11 SE GND 38 19 H




SIGNAL LINES BETWEEN ANALOG CIRCUITS AND J6100 (cont)

ANALOG CIRCUITS

A10--STORAGE J6100

CIRCUIT GRID GRID
BOARD | JACK |WIRE | DIAGRAM | COORDINATES | SIGNAL | WIRE | DIAGRAM | COORDINATES

AI-MAIN  |J6412 | 1 11 6E GND 39 19 3H
2 11 6E RH_OUT 40 19 3H

3 11 6E LH_ouT 41 19 2H

4 1 6E GND 42 19 2H

5 11 6E GND 43 19 3H

6 1 6E H_POS 44 19 3H

7 1 6E RO 45 19 5A

8 1 6E GND 46 19 4H

8 1 6E PEN_DN(L) 47 19 4H

10 1 6E X_PLOT 48 19 4H

11 1 6E Y _PLOT 49 19 4H

12 11 6E GND 50 19 4H

13 11 6E GND 51 19 aH

A20— XY J6423 | 1 21 B PEN_DN(L) a7 19 4H
PLOTTER 2 21 28 X_PLOT 48 19 aH
3 21 3B Y_PLOT 49 19 4H

4 21 38 GND 50 19 aH

A21—RS-232 |J6423 | 1 22 7J PEN_DN(U) 47 19 aH
OPTION 2 22 7 x_PLOT 48 19 aH
3 22 8J Y_PLOT 49 19 4H

4 22 8J GND 50 19 4H

A22-GPIB | JB423 | 1 23 7H PEN_DN(L) 47 18 4H
OPTION 2 23 7H X_PLOT 48 19 4H
3 23 8H Y_PLOT 49 19 4H

4 23 8H GND 50 19 aH

A16-SWEEP |J9410 | 1 7 1E GND 52 | 19 5H
REFERENCE 2 7 1E +8V 53 19 oH
3 7 2E HOR_MAG 54 18 1E

4 7 2E HOR_CAL 55 18 1E

5 7 2E MATRIX_REF | 56 18 H

6 7 2E HOR_REF 57 18 1H

7 7 1E 1K/4K 58 19 5A

8 7 1E HOR_VAR 59 19 5A

9 7 1E IK_ON(L) 60 17 5B




SIGNAL LINES BETWEEN ANALOG CIRCUITS AND J4211

ANALOG CIRCUITS

A10—-STORAGE J4211

CIRCUIT GRID GRID
BOARD | JACK |WIRE | DIAGRAM | COORDINATES | SIGNAL |WIRE | DIAGRAM | COORDINATES
A5~ Jazzo | 1 6 16 B_DLYD 5 18 4G
ALTERNATE 2 6 1G GND 6 18 4G
SWEEP 3 9 7E B_GATE 1 17 3A
4 9 7E GND 2 17 34
A1-—MAIN J4210 1 5 1L A_GATE 3 17 3A
2 5 L GND 4 17 3A
3 5 2F STO_RDY 8 17 5C
4 S 2F GND T 17 5C
AT=MAIN 49320 | 1 4 2H TDK(L) 12 17 4A
2 4 2H GND 1 17 4A
3 4 3H TSEL 10 17 5C
4 4 3H GND 9 17 5C
SIGNAL LINES BETWEEN ANALOG CIRCUITS AND J9211
ANALOG CIRCUITS A10—STORAGE J9211
CIRCUIT GRID GRID
BOARD | JACK |WIRE | DIAGRAM | COORDINATES | SIGNAL |WIRE | DIAGRAM | COORDINATES
A1—MAIN 99210 | 1 9 2B GND 1 16 H
2 9 28 GND 2 16 H
3 9 28 BRITE_ON(L) 3 16 1H
4 2 6F ENA_STO(L) 4 16 1H
5 9 1B RO_ON(L) 5 16 1H
6 9 38 DIS_Z(L) 6 16 1H
7 9 28 DISP_ON 7 16 1H
8 9 3B GND 8 16 1H
9 9 38 EXT_CLK(NC) | 9 16 1H
10 9 3B GND 10 16 H
A20—XY J4110 1 21 1B EXT_CLK 9 16 1H
PLOTTER 2 21 18 GND 10 16 1H
A21-RS-232 [J4110 | 1 22 7J EXT_CLK 9 16 H
OPTION 2 22 7 GND 10 16 H
A22~GPi8  [J4100 | 1 23 7H EXT_CLK 9 16 H
OPTION 2 23 7H GND 10 16 1H




w2111 (A1) TO/FROM J2111 (A10)

A1—MAIN W2111 A10—STORAGE J2111
GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 2 2L GND 1 14 1A
2 2 2L NCH1_SIG 2 14 1A
3 2 1L PCH1_SIG 3 14 1A
4 2 2L GND 4 14 1A
W2112 (A1) TO/FROM J2112 (A10)
A1—MAIN W2112 A10-STORAGE J2112
GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
= =
1 2 5L GND 1 14 3A
2 2 6L NCH2_SIG 2 14 3A
3 2 5L PCH2_SIG 3 14 3A
4 2 5L GND 4 14 3A
SIGNAL LINES BETWEEN A1 AND XY PLOTTER
A1—MAIN J9300 XY PLOTTER J9301
GRID CIRCUIT GRID
WIRE DIAGRAM | COORDINATES | SIGNAL BOARD WIRE | DIAGRAM | COORDINATES
1 10 8H GND A20—XY 1 21 4B
2 10 8H GND PLOTTER 2 21 48
3 10 8H +5Ve 3 21 aB
4 10 8H -8.6V, 4 21 48
5 10 8H +8.6V, 5 21 48
1 10 8H GND A21—RS-232 1 22 8J
2 10 8H GND RS-232 2 22 8J
3 10 8H +5Vg OPTION 3 22 8J
4 10 8H ~B.6V, 4 22 8J
5 10 8H +8.6V, 5 22 8J
1 10 8H GND A22—GPIB 1 23 7H
2 10 8H GND OPTION 2 23 7H
3 10 8H +5Vg 3 23 6H
4 10 8H -8.6V, 4 23 6H
5 10 8H +8.6V, B 23 6H




w3101 (A21) TO/FROM JB100 {A10)

A21—-RS5S-232 WB1MH

A10—-STORAGE J8100

GRID | GRID
WIRE DIAGRAM | COORDINATES SIGNAL WIRE DIAGRAM | COORDINATES
1 22 4A GND 1 13 4H
2 22 3A A9 2 13 3H
3 2 3A A10 3 13 3H
4 ol 3A AB 4 13 3H
5 22 7A + 5V 5 13 3H
8 22 7A +5V 6 13 3H
7 22 3A Al 7 13 3H
8 o9 3A A13 B 13 3K
9 22 3A A12 9 13 3H
10 22 24 A2 10 13 2M
11 22 8A GND 11 13 4H
12 22 5A GND 12 13 4H
13 22 2A A3 13 13 2H
14 2 2A Ad 14 12 2H
15 22 3A A7 15 13 3H
16 o] 2A Al 16 13 2H
17 7] 7A +5V 17 12 3H
18 22 BA +5V 18 13 3H
19 22 24 AD 19 13 2H
20 22 24 AS 20 13 2H
21 22 24 AB 2 13 2H
a2z 22 7A COM_SEG 22 13 3H
23 i 8A GND 23 13 4H
24 o) BA GND 24 13 4H
25 22 BA 6 7MHZCLK 25 13 3H
26 22 GA COM _10(L) 26 13 3H
27 2z BA GND 27 13 3H
28 20 BA GND 2g 13 3H
29 22 a4A GND 29 13 3H
30 22 1A AD7 20 13 H
31 22 7A EDE(L) 31 13 aH
az 22 1A ADE 32 1a 2H
33 ol 4A BWE(L) 33 13 3H
34 22 1A ADS5 34 13 2H
as 22 3A BRD(L) 35 13 aH
36 22 1A AD4 36 13 2H
a7 22 BA +5V 37 13 3H
28 22 1A AD3 as 13 oH
39 pr ap GND 39 13 3H
40 ok 1A AD2 40 13 2H




W8101 (A21) TO/FROM J8100 (A10) (cont)

A21-RS-232 W8101

A10—-STORAGE J8100

GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
ai 22 4A COMINTR(L) a1 13 4A
42 22 1A AD1 a2 13 2H
43 22 5A A14 43 13 3H
44 22 1A ADO 44 13 2H
45 22 5A GND a5 13 3H
46 22 5A RESET 46 13 3H
47 22 S5A GND 47 13 3H
48 22 6A GND 48 13 3H
49 22 8A +8.6V, 49 13 3H
50 20 8A 8.6V, 50 13 3H
W8101 (A22) TO/FROM J8100 (A10)
A22—-GPIB W8101 A10—-STORAGE J8100
GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES
1 23 4A GND 1 13 4H
2 23 3A A9 2 13 3H
3 23 3A A10 3 13 3H
4 23 3A A8 4 13 3H
5 23 7A +5V 5 13 3H
8 23 7A +5V 6 13 3H
7 23 3A AT 7 13 3H
8 23 3A A13 8 13 3H
9 23 3A At2 9 13 3H
10 23 2A A2 10 13 2H
1 23 gA GND 11 13 aH
12 23 7A GND 12 13 4H
13 23 2A A3 13 13 2H
14 23 2A Ad 14 13 2H
15 23 2A A7 15 13 3H
16 23 2A A1 16 13 2H
17 23 7A +5V 17 13 aH
18 23 7A +5V 18 13 aH
19 23 2A AQ 19 13 2H
20 23 2A AS 20 13 2H
21 23 2A AB 21 13 2H
22 23 6A COM_SEG 22 13 3H
23 23 8A GND 23 13 4H
24 23 8A GND 24 13 4H
25 23 5A 6.7MHZCLK 25 13 3H




w101 (A22) TO/FROM J3100 (A10) (cont)

A22_GPIB W8101

A10-STORAGE J8100

GRID GRID
WIRE | DIAGRAM | COORDINATES SIGNAL WIRE | DIAGRAM | COORDINATES

26 23 5A COM_IO(L) 26 13 3H
27 23 8A GND 27 13 3H
28 23 BA GND 28 13 3H
29 23 A GND 29 13 3H
30 23 1A AD7 30 13- 2H
31 23 GA EDE(L) 31 13 3H
32 23 1A ADG 32 13 2H
a3 2 5A BWE(L) 33 13 3H
34 23 1A ADS 34 13 2H
35 23 4A BRDIL) 35 13 3H
36 23 1A AD4 36 13 2H
37 23 7A +5V a7 13 aH
38 23 1A AD3 38 13 2H
39 23 A GND 39 13 3H
40 23 1A AD2 40 13 2H
a1 23 4A COMINTR({L) 41 13 4A
42 23 1A ADA 42 13 2H
43 23 6A A4 43 13 3H
44 23 1A ADO 44 13 2H
45 23 7A GND 45 13 3H
46 23 5A RESET 46 13 3H
47 23 7A GND a7 13 aH
48 23 7A GND 48 13 3H
49 23 8A +8.6V, 49 13 3H
50 23 8A -8.6Va 50 13 3H
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Figure 9-26, At—Main board adjustment locations.
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Figure 9-29. A5—Alt Sweep Logic board adjustment locations,
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Section 10 - 2232 Service

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your lo-
cal 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 im-
provements developed in our engineering department. it is
therefore important, when ordering parts, to include the fol
lowing information in your order: Part number, instrument
type or number, serial number, and modification number if
appiicable,

If a part you have ordered has been replaced with a new
or improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in
part number.

Change information, if any, is located at the rear of this
manual.

ITEM NAME

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 fur-
ther Item Name Identification, the U.S. Fedsral Cataloging
Handbook HE-1 can be utilized where possible.

FIGURE AND INDEX NUMBERS

Itens in this section are referenced by figure and index
numbers to the llustrations, ’

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item re-
lationships. Following is an example of the indentation sys-
tem used in the description column.

12345 Name & Description

Assembly and/or Componsnt
Attaching parts for Assembly and/or Componennt

END ATTACHING PARTS

Detail Fart of Assembly and/or Componant
Attaching parts for Detail Part

END ATTACHING PARTS

Parts of Detall Part
Attaching parts for Parts of Detall Part
END ATTACHING PARTS
Attaching Parts always appear in the same indentation
as the item it mounts, while the detall parts are indented to

the right. Indented items are part of, and included with, the
naxt higher indentation.

Attaching parts must be purchased separately, un-
less otherwise specified.

ABBREVIATIONS

Abbraviations conform to American National Standards
Institute Y11
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Replaceable Mechanical Parts - 2232 Service

Mfr.
Code

CROSS INDEX -~ MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, Zip Cnde

00261
01536
06383
08915
07416
12327
13511
18565
22670
23740
24931
70803
71400

73743
77800

78189
80003
83385

83486
86113

90201
93807
§3100
83629
TKD174
TKD&61
TKI154
TK1285
TKI316
TK1326
TK1336
TK1543
TK1558

TK1570
TK1678

TK2165
TK2278

10-2

GENERAL ELECTRIC CO

FOOD SERVICE EQUIPMENT BUSINESS DEPT
TEXTRON INC

CAMCAR DIV

SEMS PRODUCTS UNIT

PANDUIT CORP

RICHCO PLASTIC CO

NELSON NAME PLATE CO
FREEWAY CORP

AMPHENOL CADRE

DIV BUNKER RAMO CORP
CHOMERICS INC

6 M NAMEPLATE INC

AMUNEAL MFG CORP
SPECIALTY CONNECTOR CO INC

COOPER BELDEN ELECTRONICS WIRE AND C
SUB OF COOPER INDUSTRIES INC
BUSSMANN

DIV OF COOPER INDUSTRIES INC
FISCHER SPECIAL WFG CD

TLLINOIS TOOL WORKS

SHAKEPROOF DIV

ILLINOIS TOOL WORKS INC

SHAKEPROOF DIV

TEKTRONIX INC

MICRODOT MFG INC
GREER-CENTRAL DIV

ELCO INDUSTRIES INC
MICRODOT MFG INC
CENTRAL SCREW-KEENE DIV
SEASTROM MFG CO INC
AEROVOX MALLORY
TEXTRON INC

CAMCAR DIV

FELLER

SCHURTER AG H

€/0 PANEL COMPONENTS CORP

BADGLEY MFG 00

STAUFFER SUPPLY CO (DIST)

H SCHURTER AG DIST PANEL COMPONENTS
COMPLEX TOOLING INC

GEROME MFG CO INC

BOYD CORP

NORTHWEST FOURSLIDE INC
PARSONS MFG CORP
CAMCAR/TEXTRON

TRIAX METAL PRODUCTS INC

DIV OF BEAVERTON PARTS MFG CO
HERD MFG

SP AMERICA INC

TRIQUEST CORP
COMTEK MANUFACTURING OF OREGON
(METALS)

14TH AND ARNOLD STS

1818 CHRISTINA ST

17301 RIDGELAND
5825 N TRIPP AVE -
3181 CASITAS

9301 ALLEN DR

77 DRAGON COURT
2040 15TH AVE WEST
4737 DARRAH

2100 EARLYWOOD DR
PO BOX 547

2000 S BATAVIA AVE

114 OLD STATE RD
PO BOX 14460

111 INDUSTRIAL RO
ST CHARLES RD

ST CHARLES ROAD

14150 SW KARL ERAUN DR
£0 BOX 500
3221 W BIG BEAVER RD

1101 SAMUELSON RD
149 EMERALD ST

701 SONORA AVE
101 MALLORY DR
600 18TH AVE

72 Veronica Ave
Unit 4
2015 SECOND STREET

1620 NE ARGYLE

810 SE SHERMAN
2015 SECOND STREET
4635. NAUTILUS COURT SOUTH
PO BOX 737 '
6136 NE 87TH AVE
PO BOX 20038

18224 Sv 100TH CT
1055 DERIEN

600 18TH AVE

1800 216TH AVE MW

9227 CLINTON RD

1754 TECHNOLOGY OR

SUITE 128

3000 LEWIS AND CLARK HWY
PO BOX 4200

CHICAGD HEIGHTS IL 60411

_ ROCKFORD IL 61108

TINLEY PARK IL 07094-2917
CHICAGD IL B0B46-6013
LOS ANGELES CA 90039-2410
CLEVELAND OH 44125-4832
LOS GATOS CA

WOBURN MA 01801-1039
SEATTLE WA 98119-2728
PHILADELPHIA PA 18124-2705
FRANKLIN IN 46131

GENEVA IL 60134-3325
ST LOUIS MO 63178

COLD SPRING KY 41076-9749
ELGIN IL 60120

ELGIN IL 60120
BEAVERTON OR 97077-000i
TROY MI 48098

ROCKFORD I 61101
KEENE NH 03431-3628

GLENDALE CA 91201-2431
GLASGOW KY 42141
ROCKFORD 1L 61108-5181

Summerset  NJ 08873
BERKELEY CA 94170

PORTLAND OR 97211
PORTLAND CR 87214
BERKELEY CA 94170
BOULDER CO 80301
NEWBURG OR 97132
PORTLAND OR 97220

TUALATIN OR 97062
MENLO PARK CA 94025
ROCKFORD IL 61108-5181
HILLBORD OR 97124-6629

CLEVELAND OH 44144
SAN JOSE CA 95110

" VANCOUVER WA 98661-2999

BEAVERTON OR 87076-4200

REV ARR 1890



Replaceable Mechanical Parts - 2232 Service

Fig. &
Index  Tektronix Serial /Assenbly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Mame & Description Code Mfr. Part No.
1-1 334-7223-00 1 MARKER, IDENT:MARKED 2232 80009 334-7223-00
334-7224-00 1 MARKER, TDENT:MARKED 2232 80009 334-7224-00
-2 334-7245-00 1 MARKER, IDENT:MARKED BEZEL BTN FUNCTIONS 80009 334-7245-00
=3 426-2285-00 1 FRAME,CRT BEZEL:POLYCARBONATE, GRAY TK2165 DRDER BY DESCR
ATTACHING PARTS
-4 211-0690-01 2  SCREW,MACHINE:6-32 X 0.875 PNH,SST 86113 ORDER BY DESCR
END ATTACHING PARTS
-5 337-3638-00 1 SHIELD ASSEMBLY:ANTISTATIC,STAINLESS STEEL TK1326 ORDER BY DESCR
6 e cwaen 1 SWITCHES; (SEE S1-85 EPL)
-7 e —— 1 FLEX CIRﬂHT (SEE P20QS EPL)
-8 361-1493-00 1 SPACER,BUTTON:BEZEL, POLYCARBONATE TK2165 ORDER BY DESCR
-9 337-2775-00 1 SHLD,IMPLOSION:FILTER,BLUE 2211/2213/2215 80009 337-2775-00
=10 378-0877-02 1 REFLECTOR,LIGHT:PLASTIC 80009 378-0877-02
ATTACHING PARTS
-11  211-0780-00 1  SCREW,MACHINE:6-32 X 0.75 L,FLH,100 DEG, TK0B58 6C75MSFN/100
NYLON
END ATTACHING PARTS
-12  386-4850-04 1 SUBPANEL,FRONT: TK2165 ORDER BY DESCR
=2 === 1 CIRCUIT BD ASSY:SCALE ILLUM (SEE A31 REPL)
-14 355—391-04 1  KNOB:GRAY,0.3 00 X 0.14 ID X 0.32 H TK2165 366-1391-04
-15  366-1879-01 1 KNOB:GRAY 0.5 0D X 0.531 H PLSTC 80009 366-1879-01
-16  366-0573-00 21 PUSH BUTTON: IVORY GY,0.186 5Q X 0.48 H TK2165 ORDER BY DESCR
-17  366-1391-04 1 KNOB:GRAY,0,3 00 X 0.14 10 X 0.32 B TK2165 366~1391-04
-18  366-1873-01 1 KNOB:GRAY 0.5 0D X 0.531 H PLSTC 80009 366-1879-01
-19  366-1708-03 1 KNOB:SIL GY,0.127 ID X 0.5 00 X 0.531 H 80009 366-1708-03
-20  384~-1575-00 1 EXTENSION SHAFT:8.805 L,W/KNOB,PLASTIC 80009 384-1575-00
=21  366-0575-00 2 KNOB:GRAY,CAL,0.127 IDX 0,332 CD X 0.4 H TK2165 ORDER BY DESCR
-22  366-2146-01 2 KNOB:GY,VOLTS/DIV,0.72 00,0.79 H/0.25 DIA 80003 366-2148-01
SHAFT & SKIRT
-23  131-0955-00 1 CONN,RCPT,ELEC:BNC,FEMALE 13511 31-279
ATTACHING PARTS
=24  220-0497-00 2 NUT,PLAIN,HEX-0.5-2B X 0.562 HEX,BRS CD PL 80009 220-0497-00
=25  210-0241-00 2 TERMINAL,LUG:D.515 ID,PLAIN,STL CD PL 80009 210-0241-00
-26  210-1039-00 2 WASHER,LOCK:0.521 ID,INT,0,025 THK,SST 24931 (ORDER BY DESCR
END ATTACHING PARTS
-27  306-20438-01 6  KNOB:GY,0.172 ID X 0.41 OD X 0.496 H W/BAR 80003 266-2049-01
-28  366-1146-00 I KNOB:GY,0.127 ID X 0.392 0D X 0.466 H 80009 366-1146-00
-29  366-0576-00 1 WIEDWYCRLUOBSIDXO%UDXO&S TK2165 ORDER BY DESCR
6H
-30  366-1840-04 1 KNOB:GY,TIME/DIV,0.127 ID X D.855 @D X 0.84 80009 366-1840-04
4H
~31  366-1850-00 1  KNOB:CLEAR,0.252 ID X 1.2 0D X 0.383 K 80009 366-1850-00
-32  366-2020-01 1 KNOB:0.252 ID X 0.581 0D X 0.612H W/SET 80009 366-2020-01
SCREW
-33  210-0413-00 I NJT,PLAIN,HEX:0.375-32 X 0.5,BRS CD PL 73743 3145-402
~34  210-0840-00 1 WASHER,FLAT:0.3% ID X 0.562 CD X 0.02,5TL 86928 DRDER BY DESCR
-35  131-0955-00 1 CONN,RCPT,ELEC:BNC,FEMALE 13511 31-279
<36  210-0255-00 1 TERMINAL,LUG:0.391 1D, LOCKING,BRS CD PL 12327 ORDER BY DESCR
=37 333-3611-00 1 PANEL,FRONT: 80009 333-3811-00
-38  334-E954-00 1 MARKER, IDENT:MKD CAUTION 80009 334-5364-00
-39 Z00-3153-02 1 COVER ASSEMBLY:REAR,W/LABELS 80003 200-3153-02
ATTACHING PARTS
-40  211-0712-00 2 SCR,ASSEM WSHR:6-32 X 1.25,PNH,STL, TORX 01536 ORDER BY DESCR
END ATTACHING PARTS
-41  251-3165-00 1 WIRE, MESH:FABRIC TK1316 251-3165-00
-42  437-0831-04 1  CABINET,SCOPE:W/CLIP,GROUND,DSO TK2165 ORDER BY DESCR
ATTACHING PARTS
-43  713-0882-00 1 SCREW,TPG,TR:6-32 X 0.437 TAPTITE,PNH,5TL 83385 ORDER BY DESCR
=44 211-0325-00 1 SCR,ASSEM MSHR:4-40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
END ATTACHING PARTS
-45  367-0289-00 1 HANDLE,CARRYING:13.855,55T 80009 367-0289-00
ATTACHING PARTS
-46  212-D144-00 2 SCREW,TPG,TF:8-16 X 0.562 L,PLASTITE,SPCL 93807 225-38131-012
HI
END ATTACHING PARTS
-47  334-7222-00 1 MARKER, IDENT :MARKED 2232 80009 334-7222-00

REV ARR 1990
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Fig. &

Replaceable Mechanical Parts - 2232 Service

Index  Tektromix  Serial/Assembly No. Mfr.
No. Part No. Effective  Dscomt Qty 12345  Mame & Description Code  Mfr. Part No.
2-1 337-3200-00 1  SHIELD,ELEC:POWER SUPPLY TK1285 ORDER BY DESCR
-2 334-4251-00 1 MARKER, IDENT:MKD CAUTTON 07416 ORDER BY DESCR
-3 344-0347-00 1 CLIP,ELECTRICAL:ANGDE,0.72 0D,NYLON TK2165 ORDER BY DESCR
-4 348-0855-00 1 GROMMET,PLASTIC:SIL 6Y,U SHAPE,0.52 ID 80009 348-0555-00
-5 344-0334-00 8010100  BOL0392 1 CLIP,CIRCUIT BD:PLASTIC TK2165 ORDER BY DESCR
344-0334-01 B0103%4 1 CLIP,CKT BD:PLASTIC,GRAY TK2165 ORDER BY DESCR
-6 343-1434-00 2 CLAMP,CABLE:1.0 X 1.0,GRAY,POLYVINYL 80009 343-1434-00
-7 441-1571-00 1 CHASSIS,SCOFE:FRONT,L FRAME TK2276 ORDER BY DESCR
ATTACHING PARTS
=8 211-0379-00 2 SCREW,MACHINE:4-40 X 0.312,FLH,CD PL,T-9 80009 211-(379-00
END ATTACHING PARTS
=9 407-3743-00 1 BRACKET,ANGLE:ALUMINUM TK1285 ORDER BY DESCR
ATTACHING PARTS
«10  213-0881-00 2 SCREW,TPG,TR:6-32 X 0.25 TYPE TT,FILH,STL 83385 ORDER 8Y DESCR
END ATTACHING PARTS
«11 - 358-0550-00 1 BUSHING,SHAFT:0.15 ID X 0,488 L,PLSTC TK2165 ORDER BY DESCR
-12 214-3375-01 2 LEVER,SWITCH:AC/DC,PLASTIC TK2165 ORDER BY DESCR
-13  407-3217-02 1 BRACKET,GROUND:ALUMINUM TKIS70 ORDER BY DESCR
ATTACHING PARTS
-14  210-0586-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
END ATTACHING PARTS
-15  441-1592-02 1 CHASSIS,SCOPE:REAR,L FRAME TK2278 ORDER BY DESCR
“1f e - 1 FAN;(SEE B985 EPL)
-17  361-1255-03 1  SPACER,FAN:PLASTIC,2230 80009 361-1255-03
ATTACHING PARTS :
-18  213-0826-00 2 SCREW,TPG,TR:4-40 X 0.5,TYPE TT,PNH,STL TK1543 829-07625
END ATTACHING PARTS
-19  407-3673-00 1 BRACKET,HEAT SK:ALLMINUM 80003 407-3673-00
ATTACHING PARTS
-20  210-0586-00 1  NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78188 211-041800-00
-21  211-0378-00 2 SCREW,MACHINE:4-40 X 0.312,FLM,CD PL,T-9 80009 211-0379-00
. END ATTACHING PARTS
-22  343-1025-00 1 RETAINER,XSTR: TK1154 ORDER BY DESCR
ATTACHING PARTS
-23  211-0379-00 1 SCREW,MACHINE:4-40 X 0.312,FLH,CD PL,T-8 80009 211-0379-00
~24 210058600 1 NJT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800~00
END ATTACHING PARTS
GgE.  usu e o 1 TRANSISTOR: (SEE Q946 REPL)
-26  342-0582-00 1 INSULATOR,PLATE: TRANSISTOR, CERAMIC 80009 342-0582-00
-27  343-0368-00 1 RETAINER,XSTR: 80000 2343-0068-00
ATTACHING PARTS
-28  211-0379-00 1 SCREW,MACHINE:4-4D X 0.312,FH,CD PL,T-8 80009 211-0379-00
=28 210-0413-00 1 NUT,PLAIN,HEX:0.375-32 X 0.5,BRS CD PL 73743 3145-402
END ATTACHING PARTS
=30 ———— — —_ 1 TRANSISTOR: (SEE Q947 REPL)
=31 342-0555-00 1 INSULATOR,PLATE:HEAT SINK,ALUMINA 80008 342-0555-00
=32 e e 1 LINE FILTER;(SEE FLS001 EPL)
ATTACHING PARTS
-33  211-0380-00 2 SCREW,MACMINE:4-40 X 0.375,FLH,CD PL,T-9 80009 211-0380-00
END ATTACHING PARTS
-34  386-2396-01 1 SUPPORT,CHASSIS: TK2278 ORDER BY DESCR
ATTACHING PARTS
-35  211-0825-00 1 SCR,ASSEM WSHR:4-40 X 0,25,PNH,STL,TORX T9 01536 ORDER BY DESCR
-3 213-0831-00 2 SCREW,1PG,TR:6-32 X 0.25 TYPE TT.FILH,STL 83385 ORDER BY DESCR
END ATTACHING PARTS
—3] e —— 1 SEMICOND DNC,DI:SCHOTTKEY RECT
(SEE CR970)
ATTACHING PARTS
-38  211-0304-00 1 SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL,T9 TORX 01536 ORDER BY DESCR
-33  210-0004-00 1 WASHER,LOCK:#4 INTL,0.015 THK,STL 77900 1204-D0-00-0541C
-40  210-1171-00 1 WASHER,SHLDR:0.12 ID X 0.143 0D X 0.07 D 00261 A714B516P2
END ATTACHING PARTS
-41  342-0563-00 2 INSULATOR,PLATE: TRANSISTOR, FIBERGLASS 18565 69-11-8305-1674
REINFORCED $ILICON RUBBER
42 334-3379-06 1 MARKER, IDENT :M<D GROUND SYMBOL g000S  334-3379-06
-43  210-0202-00 1  TERMINAL,LUG:D.146 ID,LOCKING,BRZ TIN PL 86028 A-373-158-2
ATTACHING PARTS
-44  210-0457-00 1 MUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00

REV ARR 1990
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Replaceable Mechanical Paris - 2232 Service

Fig. &
Index  Tektronix  Serial/Assembly No.
Ko, Part Ko
D=
-45  200-1388-03 1
-46  200-2264-00 1
-47  204-0833-00 1
-48  210-1039-00 1
-49  200-2845-00 1
=50 ——— 1l
-51  211-0379-00 2
=52 210-0586-00 2
-53  128-0999-00 2
-54  214-3327-01 3
-55  211-0718-00 3
=56 386-4443-00 1
-57  337-2774-00 1
-58  334-1851-00 1
=59 334-1379-00 1
=60 ==k 1
-61  343-0549-00 1
-62  136-0830-00 1
-83  214-1061-06 1
-64  200-2519-00 1
-64.1 426-1766-00 1
-85  441-1581-01 1
-66  211-0325-00 2
-67  386-5209-00 1
-68  211-0371-00 4
-69  129-1083-01 2
-70 210-1307-00 2
~71  334-5862-00 1
-72  361-1336-00 1
-713  211-0451-00 2
“Th  ———— 1
-75  211-0325-00 4
343-0088-00 1
334-6221-00 1
344-0116-00 1
-76  211-0871-00 2
=77 334-1863-00 1
-78  129-1085-00 2
-79  210-0056-00 2
=B} e 1
-8 129-1083-01 2
82 210-1307-00 2
-83  211-0371-00 2
-84 334-8061-00 1
-85  120-1083-01 2

10-6

Effective  Dscont 12345  Name E Description

MfT.
Code Mfr. Part Mo.

END ATTACHING PARTS
COVER, FUSE LEAD: POLYURETHANE
CAP, FUSEHOLDER:3A6 FUSES
B.'IJYHJSB-I‘CILDERSAG&SXZM FUSES
WASHER, LOCK:0.521 ID,INT.0.025 THK,SST
CDVER.C!CI' BOARD: LINE FILTER
CIRCUIT BD ASSY:EMI FILTER (SEE A REPL)
ATTACHING PARTS
SCREW,MACHINE:4-40 X 0.312,FLH,CD PL,T-8
NUT, PL,ASSEM WA:4-40 X 0.25,5TL CD PL
SPACER, POST:0.485 L,4-40 INT/EXT,STL,0.25
HEX
END ATTACHING PARTS
HINGE ,CKT BOARD:11.6 L,PLASTIC
ATTACHING PARTS
SCREW,MACHINE:6-32 X 0.312,FLH,100 DEG,STL
END ATTACHING PARTS
SUPPORT , SHIELD:CRT , FRONT, PLASTIC
SHIELD, ELEC:CRT, STEEL
MARKER, IDENT :MKD WARNING,CRT VOLTAGES
MARKER, IDENT:MKD HI VACURM
DELAY LINE,ELEC:93NS (SEE DLS210 REPL)
STRAP, TIEDOWN,E:0.081 W X 4.0 L, ZYTEL
SKT,PL-IN ELEK:CRT SOCKET ASSY
SPRING, GROUND:CRT SHIELD
CAP,CRT SOCKET: HﬁTLRAL LEXAN
MOUNT ,RESILIENT:CRT,R
CHASSIS, SCOPE: SIDE 2220/21}30/24/32
ATTACHING PARTS
SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX 19
END ATTACHING PARTS
SUBPANEL, SIDE:
ATTACHING PARTS
SCREW, MACHINE :4-40 X 0.5,PNH,STL
SPACER, POST:0.2 L,4-40,STEEL,0.188 HEX
WASHER, LOCK:0.115 1D, SPLIT,0.025 THK,SI BRZ
END ATTACHING PARTS
OVERLAY, PANEL :SIDE, PLOTTER STD
SPACER, PLATE:0.08 X 2,148 X 0.7 ALUMINUM
ATTACHING PARTS
SCREW, MACHINE:4-40 X 0.750,FLH,CO PL
END ATTACHING PARTS
CIRCUIT BD ASSY:X-Y PLOTTER (SEE A20 REPL)
ATTACHING PARTS
SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL, TORX T9
CLAMP,CABLE:0.082 DIA,PLASTIC
MARKER, IDENT :MKD CAUTION,BATTERY
RTNR,CAPACITOR:0.625 DIA, STEEL
END ATTACHING PARTS

OPTION 10 INCLUDES:

SCREW,MACHINE:4~-40 X 0.5,PNH,STL
OVERLAY , PANEL:SIDE,GPIB

SPACER, POST:0.25 L,4-40,BRS,0.25 HEX
WASHER, LOCK:#10 SPLIT,0.047 THK,SI BRZ
CIRCUIT BD ASSY:GPIB (SEE A22 REPL)

SPACER, POST:0.2 L,4-40,STEEL,0.188 HEX
WER.UIX:O.IIS ID,SPLIT,0.025 THK,S1 BRZ

OPTION 12 INCLUDES:
SCREW,MACHINE :4-40 X 0.5, PRH,STL

(VERLAY , PANEL : SIDE RS232
SPACER,POST:0.2 L,4-40,STEEL,0.188 HEX

80009 200-1388-03
$3629 FEK 031 1666

TKO881 031 1653 (FEU)
24931 ORDER BY DESCR
TK2165 ORDER BY DESCR

80009 211-0379-00
78189 211-041800-00
TK2278 ORDER BY DESCR

214-3327-01
ORDER BY DESCR
386-4443-00
C-20%9

ORDER BY DESCR
ORDER BY DESCR

80009
83486

80009
23740
22670
07416

0e3a3
800038

PLTIM
13€-0830-00
80008 214-1061-06
80008 200-2518-00
80009 426-1766-00
TK1285 ORDER BY DESCR

01536 (QRDER BY DESCR
TK2278 ORDER BY DESCR
83485 318-004-40416X
80009 129-1083-01
86928 A384-25N

80008 334-5962-00
TK2278 ORDER BY DESCR

TKO858 DRDER BY DESCR

01536
80000

80201

ORDER BY DESCR
343-0088-00
334-6221-00
TH-17

83486 318-004-40416X
80009 334-5963-00
1238-1085-00
86928 ORDER BY DESCR

80009 129-1083-01
86928 A3B4-ZSN

318-004-40416X
334-5961-00
129-1083-01

REV ARR 1890



Replaceahle Mechanical Parts - 2232 Service

Nfr.
Code  Mfr. Part No.

12345 Namo & Description

Fig. &

Index  Tektromix ‘Serial /Assemhly No.

No. Part No. Effective  Dscont Oty
2-86  210-1307-00 2
87w 1
-88  129-1083-01 2
-89 210-1307-00 2

REV ARR 1980

WASHER,LOCK:0.115 ID,SPLIT,0.025 THK,S1 BRZ
CIRCUIT BD ASSY:RS232 (SEE A21 REPL)
SPACER,POST:0.2 L,4-40,5TEEL,0.188 HEX
WASHER, LOCK: 0. 115 10,SPLIT,0.025 THK,SI BRZ

BEI2E A384-25N

80008 129-1083-01
86928 A3B4-Z5N

10-7



Replaceable Mechanical Parts - 2232 Service

Fig. &
Index  Tektronix Serial /Asserbly No. MNfT.
No. Part No. Effective  Dsdont Qty 12345 Nae & Description Code  Mfr. Part No.
3-1  377-0512-02 6  INSERT,KNOB:0.172 ID X 0,37 00 X 0.64,NYL 80009 377-0512-02
D oo 1 CIRCUIT BD ASSY:FRONT PANEL (SEE A3 REPL)
=3 407-2842-00 1 BRACKET,GROUND:ALUMINLM, 2232 TK1559 ORDER BY DESCR
ATTACHING PARTS
-4 211-0332-00 1 SCR,ASSEM WSHR:4-40 X 0.5,PNH,STL CD PL, 01536 ORDER BY DESCR
TORX T9
-5 211-0325-00 2 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T 01536 ORDER BY DESCR
-6 129-0299-00 2 SPACER,POST:0.333 L,0.188 HEX,BRS 80009 129-02499-00
END ATTACHING PARTS
-7 366-1480-03 1 PUSH BUTTON:BLACK,OFF 80009 366-1480-03
-8 384-1576-01 1  EXTENSION SHAFT:12.544 L,PLASTIC 80000 384-1576-04
“ e m———— 1 SWITCH,PUSH:DPST (SEE A1S901 REPL)
O 1  CIRCUIT BD ASSY:ALTSWEEP (SEE AlAS REPL)
“ll m———— 1 CIRCUIT BD ASSY:MAIN (SEE Al REPL)
-12  129-0999-00 1 SPACER,POST:0.485 L,4-40 INT/EXT,STL,0.25 TK2278 ORDER BY DESCR
HEX
-13 e e 2 CK' BD ASSY:LOGIC CH 1/2 (SEE Al4 & Al5)
ATTACHING PARTS
-4 211-0325-00 2 SCR,ASSEM WSHR:4-40 X 0.25, PNH,STL,TORX T9 01536 ORDER BY DESCR
END ATTACHING PARTS
-15  337-3201-03 1 SHIELD,ELEC:TQP,2200 80009 337-3201-03
ATTACHING PARTS
-16  211-0325-00 1 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
-17  211-0326-00 2 SCREM,MACHINE:4-40 X 1.25 PNH,STL 83485 ORDER BY DESCR
-18  361-1218-00 2 SPACER,SLFEVE:0.738 L X 0.13 ID,BRS TK2278 ORDER BY OFSCR
-19  211-0325-00 2 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
END ATTACHING PARTS
-20  129-0988-00 1 SPACER,POST:0.966 L,4-40 EA END,AL,0.188 TK2278 ORDER BY DESCR
HEX
] i i 2 RES NTWK,FXT,FI:INP ATTEN(SEE A2R19/RE9) .
«PZ  376-0051-01 2 CPLG,SHAFT,FLEX:D.127 1D X 0.375 OD,DELRIN 80008 376-0051-01
-23 - — — 1 (SEE A2510/S60 REPL)
-24  401-0370-00 2 .BEARING,CAM SW:END,0.6 DIA 80008 401-0370-00
-25  214-1126-01 2 .SPRING,FLAT:0.7 X 0.125,CU BE GRN CLR 80009 214-1126~01
214=1126-02 2 .SPRING,FLAT:0.? X 0.125,CU BE RED CLR 80005 214-1126-02
-26 - 214-1752-00 4  .ROLLER,DETENT:0.125 0D X 0.16,88T 80008 214-1752-00
-27  263-1041-02 2 .SWITCH ASSEMBLY:ACTUATOR,VOLTS/DIV 80009 263-1041-02
=28 343-1020-00 2 ,RETAINER,CONT:ABS GRAY TK2165 QROER BY DESCR
-Z8  210-0406-00 ¢ .MUT,PLAIN,HEX:4-40 X 0.188,ERS D PL 73743 12161-50
-30  376-0209-00 2 .CPLG,SHAFT RED:0.127 1D, PLASTIC 80008 376-0209-00
=31 401-0389-00 2 BEARING,CAM SW:CENTER,0.6 DIA 80003 401-0369-00
-32 (SEE A251/S51 REPL)
-3  263-1040-03 2 .SWITCH ASSEMBLY:ACTUATOR,COUPLING 80008 263-1040~03
=34 214-1128-01 2 .SPRING,FLAT:0.7 X 0.125,CU BE GRN C1R 80008 214-1126-01
-35  214-1752-00 4  .ROLLER,DETENT:0.125 0D X 0.16,587 80009 214-1752-00
-36  401-0370-01 2 .BEARING,CAM SW:FND,0.6 DIA 80009 401-0370-01
=37 210-0406-00 2 NUT,PLAIN,HEX:4-40 X 0.188,BRS CD PL 73743 12161-50
-8 1 CIRCUIT BD ASSY:ATTENUATOR {SEE A2 REPL)
ATTACHING PARTS
-39 211-0325-00 1 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
-40  211-0302-00 2 SCR,ASSEM WSHR:4-40 X 0.75,PNH,STL,TORX DR 01536 ORDER BY DESCR
-41  211-0325-00 2 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
-42  211-0325-00 4  SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
END ATTACHING PARTS
4] mmmam mmeee 1 RES NTWK,PXD,FI:TIMING ($EF A4R701 REPL)
-44  361-1166-00 1 SPACER,SLEEVE:0.228 L X 0.162 ID,BRS 80008 361-1166-00
45 — — 1 CIRCUIT BD ASSY:SWEEP REF (SEC A16 REPL)
o4 e 1 CIRCUIT 8D ASSY:SWEEP INTFC (SEE AL3 REPL)
w4  mmm— 1 CIRCUIT BD ASSY:TIMING (SEE A4 REPL)
ATTACHING PARTS )
=48  211-0325-00 3 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
END ATTACHING PARTS
-48  337-73-R 1 SHIELD,ELEC:POWER SUPPLY,LOWER PLASTIC 80008 337-2773-02
-50  334-4251-00 1 MARKER, IDENT:MKD CAUTION 07416 ORDER BY DESCR
=51 337-3291-01 1 SHIELD,ELEC:BOTTOM,2200 80009 337-3291-01
ATTACHING PARTS
-52  129-0906~00 1 SPACER,POST;0.685 |,4-40 INT/EXT,AL,0.25 TK2278 ORDER BY DESCR

10-8
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Replaceable Mechanical Parts - 2232 Service

Fig. &

Index  Tektromix Sarial fAssambhly No. : Mfr.
No. Part No. Effective  Dscont Oty 17345  Wame & Description ‘ Code  Mfr. Part No.
3-83  210-0586-00 1 NUT,PL,ASSEM WA:4-40 X 0.25,5TL €D PL 78189  211-041800-00
END ATTACHING PARTS
=54 131-1758-11 2 CONT ASSY,ELEC:8 CONTACTS TK2165 ORDER BY DESCR
131-1758-12 2 CONT ASSY,ELEC:8 CONTACTS TKZ165 ORDER BY DESCR
10-9
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FIG. 3 CIRCUIT BDS.






Replaceable Mechanical Parts - 2232 Service

M.
Code  Mfr. Part No.

Fig. &

Index  Tektronix Serial /Assarbly No.

No. Part No. Effective  Decont Oty 12345 Hame & Description

41— meemm 1

-2 2]1-0325~-00 5
-3 343-1088-00 1
-4 211-0304-00 1
-5 214-3327-01 3
-6 211-0304-00 3
-7 337-3502-01 1
-8 344-0116-00 1
-8 211-0486-00 1

REV ARR 1990

CIRCUIT BD ASSY:STORAGE (SEE A0 REPL)
ATTACHING PARTS

SCR, ASSEM WSHR:4-40 X 0.25,PNH,STL, TORX T9
END ATTACHING PARTS

RETAINER,CKT BD:PLASTIC
ATTACHING PARTS

SCR,ASSEM WSHR:4-40 X 0.312, PNH,STL,T9 TORX
END ATTACHING PARTS

HINGE,CKT BOARD:11.6 L,PLASTIC
ATTACHING PARTS

SCR,ASSEM WSHR:4-40 X 0.312,PNH,STL,TS TORX
END ATTACHING PARTS

SHIFLD, ELEC:STORAGE BD

RTNR,CAPACITOR:0.625 DIA,STEEL
ATTACHING PARTS

SCREW,MACHINE:4-40 X 0.188 L,FLH,100 DEG,

TORX

{END ATTACHING PARTS)

01536 ORDER BY DESCR
80009 343-1098-00
01536 ORDER BY DESCR
80009 214-3327-01
01536 ORDER BY DESCR

TK2278 ORDER BY DESCR
90201 TH-17

TKDB58

10-1



Replaceable Mechanical Parts - 2232 Service

Index Tektronix  Serial/Assembly No. : M.
No.  Part No. Fffective Docont Oty 12345 Name & Description Code  Mfr. Part Mo.
5-
STANDARD ACCESSORTES
016-0677-02 1 POUCH,ACCESSORY:W/PLATE TKD174 0L6-0677-02
070-7066-00 1 MANUAL, TECH:OPERATORS, 2232 80009 070-7066-00
070-7068-00 1 MANUAL, TECH:REFERENCE CARD 80009 070-7068-00
070-7221-01 1 MANUAL,TECH:USERS REFERENCE GUIOE,2232 80008 070-7221-01
159-0023-00 2 FUSE,CARTRIDGE:346,2A, 250V, SLOW BLOW 71400 MDX2
200-2520-00 1 COVER,SCOPE:FRONT,BS TK2165 ORDER BY DESCR
e e 1 PROBE PASSIVE:150MHZ,10X,W/RO,2M
------ e 1 PBL0S PROBE PASSIVE;150MHZ, 10X,W/RO,2M
131-3579-00 1 CONNECTOR ASSY:0 PIN,MALE W/HARDMARE & BACK 80009 131-3579-00
SHELL BAGGED
-1 343-1278-00 2 RTNR,POWER CORD:POLYCARBONATE GRAY TK2165 ORDER BY DESCR
-2 161-0230-01 1 CABLE ASSY,PWR,:3,18 AWG,92.0 L 80009 161-0230-01
-3 343-0003-00 1 CLAMP,LOOP:0.25 ID,PLASTIC 08915 E4 CLEAR ROUND
-4 213-0882-00 1 SCREW,TPG,TR:6-32 X 0.437 TAPTITE,PNH,STL 83385 ORDER BY DESCR
-5 210-0803-00 1 WASHER,FLAT:0.15 ID X 0.375 0D X 0.032,5TL 12327 ORDER BY DESCR
QPTIGNAL ACCESSORIES
016-0566-00 1 VISOR,CRT: TK2165 ORDER BY DESCR
016-0782-01 1 CASE,CARRYING:24.5 X 16.5 X 11.5 TK1336 ORDER BY DESCR
016-0848-00 1 COVER,PROT:WATERPROOF VINYL 80009 016-0843-00
016-1003-00 1 ADAPTER,RACK: 80009 016-1003-00
070-7067-00 1 MANUAL, TECH:SERVICE, 2232 80003 070-7067-00
103-0177-01 2 ADAPTER, PROBE:W/LEAD 80008 103-0177-01
206-0364-00 2 TIP,PROBE:MICROCKT TEST,0.05 CTR 80008 206-0364-00
346-0199-00 1 STRAP,CARRYING:MKD TEKTRONIX 80009 346-0199-00
020-0859-00 1 COMPONENT KIT:EUROPEAN 80009 020-0859-00
6 161-0167-00 1 .CABLE ASSY,MR,:3.0 X 0.75,6A,240V,2.54 L 80003 161-0167-00
.(OPTION A5 - SWISS) _
-7 020-0860-00 1 COMPONENT KIT:UNITED KINGDOM 80003 020-0860-00
161-0104-06 1 .CABLE ASSY,P\R,:3 X 0.75%M $Q,220V,98.0 L $3109 ORDER BY DESCR
.(OPTION AL -~ EUROPEAN)
-8 020-0862-00 1 COMPONENT KIT:NORTH AMERICAN 80009 020-0862-00
161-0104-05 1 .CABLE ASSY,PR,:3,18 AWG,240V,98.0 L 53109 ORDER BY DESCR
.(OPTION A3 - AUSTRALIAN)
- 020-0863-00 1 COMPONENT KIT:SWISS 80003 020-0863-00
161-0104-08 1 .CABLE ASSY,PWR,:3,18 AWG,240V.98.0 L 70903 ORDER BY DESCR
.(OPTION A4 - NORTH AMERICAN)
10 020-0861-00 1 COMPONENT KIT:ALSTRALIAN 80003 020-0861-00
161-0104-07 1 .CABLE ASSY,PWR,:3 X 0.75MM 5Q,240V,98.0 L 80009 161-0104-07

10~12

.(OPTION A2 - UNITED KINGDOM)
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can't get these
changes immediately into printed manuals., Hence, your manual may contain new
c¢hange information on following pages.

A single change may affect several sections. Sincethe change information sheets
are carried in the manual until all changes are permanéntly entered, some
duplication may occur. if no such change pages appear following this page, your
manual is ¢orrect as printed.



Tektronie MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: __3-28-90 Change Reference: M71722
Product: _2232 SERVICE MANUAL Manual Part Number: 070-7067-00
DESCRIPTION Product Group 41

EFFECTIVE SERIAL NUMBER: B012176

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:
A5SC672 281-0785-00 CARFXD,CER Di: 68PF10%,100V,MI

DIAGRAM CHANGES

DIAGRAM @ B TIMING & ALTERNATE B SWEEP

Change the value of capacitcr CB72 (location 2J) o 68 pF.

Page 1 of 1




Tektronix MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 03-17-90

Product: 2232 SERVICE

Change Reference: M71935
Manual Part Number: Q70-7067-00

DESCRIPTION Product Group 41

EFFECTIVE SERIAL NUMBER: B012201

REPLACEABLE ELECTRICAL PARTS LIST CHANGES
A10 Storage board

CHANGE TO:

A10R6315 322-3231-00

RES,FXD,FILM: 2.49K OHM,1%,0.2W,TC=TO.
A10RB316 322-3231-00

RES,FXD,FILM: 2.49K OHM,1%,0.2W,TC =TO.

DIAGRAM CHANGES

DIAGRAM VECTOR GENERATOR

CHANGE; Value of R6315 to 2.49K, location 1D.
Value of R6316 to 2.49K, location 3D.
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MANUAL CHANGE INFORMATION

Date: __05-30-90 Change Reference: C1/05380
Produict: . 2232 SERVIGE Manual Part Number: ___070-7067-00

Tektronix:

COMMITTED TO EXCELLENCE

DESCRIPTION Product Group 41

EFFECTIVE ALL INSTRUMENTS:  TEXT CHANGES

Performance Characteristics
Section Section 1

Table 1-1
Electricai Characteristics

Corrections, Page 1-6

Weilght of Last 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, or 1/ 256 (MENU selec-
Acquisition tions). AVERAGE mode default weight is 1/4.2
Page 1-10
Input Resistance Greater than 10 KQ (LSTTL
compatible).®
Page 1-11
Differential Accuracy Graticule indication of the voltage
cursor difference is within 2% of the readout value, mea-
sured over the six divisions.8

Page 1-14
Non-Volatile Memory 26 Kbytes.2
Table 1-2
Environmental Characteristics
Page 7-23
Environmental The instrument meets the following
Reguirements MIL-T28800D requirements for Type lll, Class 5, Style D

equipment, except where noted otherwise.a

A Performance Requirement not check in manual.

Page 1of2




Tektronix:

COMMITTED TO EXCELLENCE Date:

Product: _2232 SERVICE

MANUAL CHANGE INFORMATION

05-30-80

C1/05890
070-7067-00

Change Reference:
Manuat Part Number:

DESCRIPTION

Product Group 41

EFFECTIVE ALL INSTRUMENTS:

Performance Check Procedure
Section 4
VERTICAL
2. Check Store Deflection Accuracy
Page 4-5

Change step a.

a, Set.
CH 2 VOLTS/DIV 2 mv
STORE/NON STORE STORE (button in)
ACQUISITION MODE AVERAGE

HORIZONTAL

PROCEDURE STEPS
1. Check Timing Accuracy and Linearity

Page 4-12.
Change the following steps i, j and k.

i. Use the Horizontal POSITION control to align the 1st
lime marker that is 40 ns beyond the start of the
sweep with the 2nd vertical graticule line.

j. CHECK= Timing accuracy is within 3% (0.24 divi-
sions at the the 10th vertical graticule line), and linear-
ity Is within 7.5 % (0.15 division over ant 2 of the cen-
ter 8 divisions), Exciude any portion of the sweep
past the 100th magnified division.

. CHECK —finearity is within 5% (0.1 division over any
2 of the center 8 divisions).Repeat parts i and  for the
remaining A SEC/DIV and time-mark generator set-
ting combinations shown in Table A-5 under X10
Magnified column.

2. Check Store Differential and Cursor Time
Difference Accuracy

Change step a.

a. Set
Channel 1 AC-GND-DC GND
Horizontal MODE A
A SEC/DIV 0.1 ms
X10 Magnifier Off (knob in)
STORE/NON-STORE STORE (button in)
ACQUISITION MODE PEAKDET

Page 4-13
Change step r.

. CHECK-The AT readout is between 3.990 us and
4.010 ps.

3. Check Variable Range and Sweep Separa-
tion

Page 4-13
Change step d.
d. Set
Channel 1 AC-GND-DC GND
CAL detent
BOTH
CW (RUNS AFTER
DLY)

SEC/DIV Variable
Horizontal MODE
B TRIG

Table A-6
Settings for Delay Time Differentlal Checks
Change the Delay Readout Limits column to read:

3035us to
3935us to
3935us 1o
3935ms to
3935ms 1o
383.5ms 1o
3.935s

4.085 ps
40.65 us
406.5 us
4.065ms
40.65 ms
406.5 ms
4065 s

Page 4-15
11. Check X Bandwidth
Change step c.

c. Increase the generator output frequency to 2.5
MHz.

EXTERNAL Z-AXIS, PROBE ADJUST,
EXTERNAL CLOCK, AND X-Y PLOTTER

INITIAL CONTROL SETTINGS
Page 4-20
A TRIGGER

VAR HOLDOFF
Mode

SLOPE

LEVEL

NORM

P-P AUTO

Positive (button out)
Midrange

A & B SOURCE VERT MODE

A COUPL NORM

A EXT COUPL AC

Page 4-21
4, Check X-Y Plotter
Change step e,

e. Press Menu ltem Select button 3 to select X-Y setup.
Page 2 of 2




Tektrone MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: __06-11-80 Change Reference: M72619
Product; _2232 SERVICE Manuai Part Number; ___070-7067-00

DESCRIPTION Product Group 41

EFFECTIVE SERIAL NUMBER: B012983

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

A10 Storage board

Change :
€2202 281-0315-00 CAF, CAR,CER.DI: 2.8~10 PF
C2207 281-0315-00 CAR, CAR,CER.DI: 2.8-10 PF
C2235 281-0315-00 CAPF, CAR,CER.DI: 2.8-10 PF

Page 1 of 1




Tektronix MANUAL CHANGE INFORMATION |

COMMITTED TO EXCEULENCE Date: _ 06-11-90 Change Reference: M72619(Revised)

Product: _2232 SERVICE Manual Part Number: Q70-7067-00

DESCRIPTION Froduct Group 41

EFFECTIVE SERIAL NUMBER: B012983

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

A10 Storage board

Change :

c2z202 281-0315-00 CAP, CAR,CER.DI: 28-10 PF
c22a7 281-0315-00 CAP. CAR,CER.DI: 28-10 PF

Page 1 of 1
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