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OPERATORS SAFETY SUMMARY

The safety 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 a hazard

to property, including the equipment itself.

DANGER indicates a personal injury hazard immediately

accessible as one reads the marking.

Symbols in This Manual

This symbol indicates where applicable

cautionary or other information is to

be found. For maximum input voitage

see Table i~1.

Symbols as Marked on Equipment

y 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 to 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 parts, 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 @ 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 current 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 not operate 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 unless another person capable of rendering first

aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this

product. To avoid personal injury, do not touch exposed

connections or 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 either supply conductor

and ground. A protective ground connection by way of

the grounding connector in the power cord is essential

for safe operation.

vil
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Section 1—2235A Instruction

SPECIFICATION

INTRODUCTION

The TEKTRONIX 2235A Oscilloscope is a rugged, light-

weight, dual-channel, 100 MHz instrument that features

a bright, sharply defined trace on an 80- by 100-mm

cathode-ray tube (cri). Its vertical system supplies cali-

brated deflection factors from 2 mV per division to 5 V per

division, Trigger circults enable stable triggering over the

full bandwidth of the vertical system. The horizontal

system provides calibrated sweep speeds from 0.5 s per

division to 50 ns per division along with delayed-sweep

features. A X10 magnifier circuit extends the maximum

sweep speed to 5 ns per division when the A and B

SEC/DIV switch is set to 0.05 ys per division.

ACCESSORIES

The instrument is shipped with the following standard

accessories:

Instruction manual

10X Probes with accessories

Power cord

Power cord clamp

Flat washer

Self-tapping screw

FusewhmhmhmkmkND

For part numbers and further information about both stan-

dard and optional accessories, refer to the Accessories

page at the back of this manual. Your Tektronix repre-

sentative, local Tektronix Fleld Office, or Tektronix

product catalog can also provide accessories

information.

PERFORMANCE CONDITIONS

The following electrical characteristics (Table 1-1) are

valid for the 2235A when it has been adjusted at an

ambient temperature between +20°C and + 30°C, has

had a warm-up period of at least 20 minutes, and is

operating at an ambient temperature between 0°C and

+ 50°C (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.

The 2235A meets the requirements of MIL~T-28800C,

paragraphs 4.5.5.1.3, 4.5.5.1.4, and 4.5.5.1.2.2for Type

Ili, Class 5 equipment, except where noted otherwise.

Physical characteristics of the instrument are listed in

Table 1-3.

1-1
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Table 1-1

Efectrical 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.

Accuracy

+15°C to +35° 4£2%.

0°C to +50°C £3%.8

For 5 mV per division to 5 V per division VOLTS/DIV switch set-

tings, the gain is set at a VOLTS/DIV switch selting of 10 mV per

division.

2 mV per division gain is set with the VOLTS/DIV switch set to

2 mV per division.

Range of VOLTS/DIV Variable Control Continuously variable between settings. Increases deflection

factor by at least 2.5 to 1.

Step Response

Rise Time

+10°C to +35°

5 mV per Division to

5 V per Division

3.5 ns or less.

2 mV per Division 3.9 ns or less.

+35°C to +50°

5 mV per Division to

5 V per Division

3.9 ns or less.

2 mV per Division 4.4 ns or less.

0.35
Rise time is calculated from the formulas, -———--___

Bandwidth (-3 dB)

Bandwidth (-3 dB)

+0°C to +35°

5 mV per Division to

5 V per Division

Dc to at least 100 MHz.

2 mV per Division Dc to at least 90 MHz.

4 Performance Requirement not checked in Service Manual.

1-2 REV APR 1990
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Table 1-1 (cont)

Characteristics Performance Requirements

Bandwidth (-3 dB) (cont)

+35°C to +80°

5 mV per Division to

5 V per Division

Dc to at least 90 MHz.@

2 mV per Division Dc to at least 80 MHz.

Measured with a vertically centered 6-civision reference signal

from a 50 © source driving a 50 © coaxial cable that is terminated

in 50 2, both at the input connector and at the probe input, withthe

VOLTS/DIV Variable control in the CAL detent.

AC Coupled Lower Limit 10 Hz or less at -3 dB.4

Bandwidth Limiter Upper limits (~3 dB) bandpass at 20 MHz + 10%.

AC Coupled Lower

Cutoff Frequency

10 Hz or less at -3 dB.

Chop Mode Switching Rate 500 kHz +30%.4

Input Characteristics

Resistance 1MQ +2%.4

Capacitance 20 pF +2 pra

Maximum Safe Input Voltage A

DC Coupled

See Figure 1-1 for derating curve.

400 V (de + peak ac) or 800 V ac p-p to 10 kHz or less.4

AC Coupled 400 V (dc + peak ac) or 800 V ac p-p to 10 kHz or less.4

Common~Made Rejection Ratio (CMRR) At least 10 to 1 at 50 MHz.

Checked at 10 mV per division for common-mode signals of 6

divisions or less with VOLTS/DIV Variable control adjusted for

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

at 2 mV per division).

Trace Shift with Volts/Div Switch Rotation 0.75 division or less.4

VOLTS/DIV Variable control in CAL detent.

Trace Shift as VOLTS/DIV

Variable Control is Rotated

1.0 division or less.

Trace Shift with invert 1.5 division or less.@

Channel Isolation Greater than 100 to 1 at 50 MHz.

POSITION Control Range At least + 11 division from graticule center.

4 Performance Requirement not checked in Service Manual.

REV APR 1990 1-3



Specifications— 2235A instruction

Table 1-1 (cont)

Characteristics Performance Requirements

TRIGGER SYSTEM

A TRIGGER Sensitivity

P-P AUTO/TV and NORM Modes (A TRIG 10 MHz 60 MHz 100 MHz

BW switch in FULL position)

Internal 0.35 div 1.0 div 1.5 div

Externai 35 mV 120 mV 150 mV

External trigger signal from a 50 9 source driving a 50 2, coaxial

cable terminated in 50 Q at the input connector,

HF REJ Reduces trigger signal amplitude at high frequencies by about

20 dB with rolloff beginning 40 KHz +25%.3

LF REJ Attenuates signals below 40 kHz (-3 dB point at40kHz + 25%).4

Lowest Usable Frequency in 20 Hz with 1.0 division internal or 100 mV external.

P-P AUTO Mode

TV LINE (Sync Amplitude) Internal@ External

0.35 div 35 mV p-p

TV FIELD Mode 21 division of composite sync.

B TRIGGER Sensitivity (Internal Only) 10 MHz 60 MHz 100 MHz

0.35 div 1.0 div 1.5 div

EXT INPUT

Maximum Input Voltage A 400 V (de + peak ac) or 800 V ac p-p at 10 kHz or less.
See Figure 1-1 for derating curve.

Input Resistance 1MO, +2%.4

Input Capacitance 20 pF +2.5 pra

AC Coupled Lower Cutoff 10 Hz or less at lower -3 dB point.

Offset 25 mV or less.

LEVEL Control Range

A TRIGGER (NORM)

INT Can be set to any point of the trace that can be displayed.

EXT, DC Atleast + 1.6 V, 3.2 Vp-p.

EXT, DC + 10 Atleast +16 V, 32 V p-p.4

B TRIGGER (internal) Can be set to any point of the trace that can be displayed.

VAR HOLDOFF Control Increases A Sweep holdoff time by at least a factor of 10.4

4 Performance Requirement not checked in Service Manual.

1-4 REV APR 1990
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Table 1-1 (cont)

Characteristics Performance Requirements

LEVEL Control Range (cont)

Trigger View System

Deflection Factor

Internal Same as vertical.

External

AC and DC 100 mV per division.

DC + 10 1 V per division.

Accuracy +20%.

Delay Difference Between EXT

INPUT and Either Vertical Channel

Less than 3.0 ns.4

HORIZONTAL DEFLECTION SYSTEM

Sweep Rate

Calibrated Range

A Sweep 0.5 s per division to 0.05 ys per division in a 1-2-5 sequence of 22

steps. X10 magnifier extends maximum sweep speed to 5 ns per

division.

B Sweep 50 ms per division to 0.05 ys per division in a 1-2-5 sequence of

19 steps. X10 magnifier extends maximum sweep speed to 5 ns

per division.

Accuracy Unmagnified Magnified

+10°C to +35°C +2% +3%

O°S to +50°C £3% £4%

Sweep accuracy applies over the center 8 divisions. Exclude the

first 25 ns of the sweep for the X10 magnified sweep speeds and

anything beyond the 100th magnified division.

POSITION Control Range Start of sweep to 10th division will position past the center vertical

graticule line in X1 or 100th division in X10.

Sweep Linearity £5%.

Linearity measured over any 2 of the center 8 divisions. With mag-

nifier in X10, exclude the first 25 ns and anything past the 100th

division of the X10 magnified sweeps.

Variable Control Range Continuously variable between calibrated settings of the SEC/

DIV control. Extends the A and the B Sweep speeds by at least a

factor of 2.5 times over the calibrated SEC/DIV switch settings.

Sweep Length Greater than 10 division.

9 Performance Requirement not checked in Service Manual.

REV APR 1990
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Table 1-1 (cont)

Characteristics Performance Requirements

A/B SWP SEP Range +3.5 divisions or greater.

Delay Time Applies to 0.5 ys per division and slower.

Delay time is functional but not calibrated at A sweep speeds

above 0.5 1s per division.

Dial Control Range <0.5 +300 ns to > 10 divisions.

Jitter One part or less in 20,000 (0.005%) of the maximum available

delay time.

Differential Time

Measurement Accuracy

+15°Cto +35°C +1% +0.01 major dial division.

O°C to +50°C +2% +0.01 major dial division.

Exclude delayed operation when A and B SEC/DIV knobs are

locked together at any sweep speed or when A SEC/DIV switchis

faster than 0.5 ys per division. Accuracy applies over the B

DELAY TIME POSITION control range.

X~Y OPERATION (X1 MAGNIFICATION)

Deflection Factors Same as Vertical Deflection System with the VOLTS/DIV Variable

controls in CAL detent positions.

Accuracy

X~AXis

+ 15°C to 35°C +3%,

0°C to +50°C £4%A

Measured with a de-coupled, 5~division reference signal.

Y-Axis Same as Vertical Deflection System.

Bandwidth (~3 dB)

X-Axis Dc to a least 2.5 MHz.

Y-Axis Same as Vertical Deflection System.

Phase Difference Between X- and + 3° from de to 150 kHz.

Y~Axis Amplifiers . .
Vertical Input coupling set to DC.

4 Performance Requirement not checked in Service Manual.
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Table 1-1 (cont)

Characteristics Performance Requirements

PROBE ADJUST

Output Voltage of O.5V t2%.

PROBE ADJUST Jack

Repetition Rate i kHz +5%.4

Z-AXIS INPUT

Sensitivity 5 V causes noticeable modulation. Positive-going input

decreases intensity.

Usable: frequency range is dc to 20 MHz.

Maximum Safe Input Voltage 30 V (dc + peak ac) or 30 VC p-p ac at 1 kHz or less.4

Input resistance 10 kO 410%.8

POWER SOURCE

Line Voltage Ranges 90 V to 250 Va

Line Frequency 48 Hz to 440 Hz.4

Maximum Power Consumption 75 W (130 VA).

Line Fuse 1.25 A, 250 V, slow-biow.

CATHODE-RAY TUBE

Display Area 80 by 100 mm.3

Standard Phosphor P3148

Nominal Accelerating Voltage 14kva

4 Performance Requirement not checked in Service Manual.
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Table 1-2

Environmental Characteristics

Characteristics Description

Environmental Requirements Instrument meets or exceeds the environmental requirements

of MIL~T-28800D for Type Ill, Class 5, Style D equipment as

described below.

Temperature

Operating O°CS to +50°C (+32°Fto +122°F).

Nonoperating -40°C to +71°C (-40°F to +160°F). Tested to MIL-T-~28800D

paragraphs 4.5.5.1.3 and 4.5.5.1.4, except in 4.5.5.1.3 steps 4

and 5 (0°C operating test) are performed ahead of step 2 (-40°C

nonoperating test). Equipment shall remain off upon return to

room ambient during step 6. Excessive condensation shall be

removed before operating during step 7.

Altitude

Operating To 4,570 m (15,000 ft). Maximum operating temperature

decreased 1°C per 1,000 ft above 5,000 ft.

Nonoperating To 15,240 m (50,000 ft).

Exceeds requirements of MIL-T-28800D paragraph 4.5.5.2.

Humidity (Operating and Nonoperating) 5 cycles (120 hours) referenced to MIL-T-28800D paragraph

4.5.5.1.2.2 for Type lil, Class 5 instruments. Operating and non-

operating at 95% +0° to -5% relative humidity. Operating at

+30°C and + 50°C for all modes of operation. Non-operating at

+30°C to + 60°C.

Radiated and Conducted Emission

Requirements Per VDE 0871

Meets Class B.

Electrostatic Discharge Withstands discharge of up to 20 kV. Test performed with probe

containing a 500 pF capacitor with 1 KQ series resistance

charged to the test voltage.

Conforms to Tektronix Standard 062-2862-00.

Vibration (Operating) 15 minutes along each of 3 major axis at a total displacement of

0.015 inch p~p (2.4 g's at 55Hz) with frequency varied from 10 Hz

to 55 Hz to 10 Hz in 1~minute sweeps. Hold for 10 minutes at

55 Hz in each of the 3 major axis. All major resonances must be

above 55 Hz.

Meets requirements of MIL—-T-28800D, paragraph 4.5.5.3.1.

Bench Handling Test (cabinet on
and cabinet off)

Each edge lifted four inches and allowed to free fall onto a solid

wooden bench surface.

Meets requirements of MIL-T-28800D, paragraph 4.5.5.4.3

Shock (Operating and Non-operating) 30 g’s, haif-sine, 11-ms duration, 3 shocks per axis éach direc-

tion, for a total of 18 shocks.

Meets requirements of MIL-T-28800D, paragraph 4.5.5.4.1,

except limited to 30 g’s.
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Table 1-2 (cont)

Characteristics Description

Transportation

Packaged Vibration Test Meets the limits of the National Safe Transit Association test

procedure 1A~B-1; excursion of 1 inch p~p at 4.63 Hz

(1.1 g) for 30 minutes on the bottom and 30 minutes on the

side (for a total of 60 minutes).

Package Drop Test Meets the limits of the National Safe Transit Association test

procedure 1A-B-2; 10 drops of 36 inches.
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Table 1-3

Physical Characteristics

Characteristics Description

Weight

With Accessories 9.1 kg (20.0 Ib).

Without Accessories 6.1 kg (13.5 Ib).

Domestic Shipping Weight 10.9 kg (24.1 Ib).

Height

With Pouch (Empty) 150 mm (5.9 in).

Without Pouch 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).
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Figure 1-1. Maximum voltage versus frequency derating curve for the CH 1 OR X, CH2 OR Y, and EXT INPUT OR Z
connectors.
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Figure 1-2. Physical dimensions of the 2235A Oscilloscope.
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OPERATING INSTRUCTIONS

PREPARATION FOR USE

SAFETY

Refer to the Operators Safety Summary at the front of this

manual for power source, grounding, and other safety

considerations pertaining to the use of this instrument.

Before connecting the instrument to a power source,

Carefully read the following about line voltages, power

cords, and fuses.

LINE VOLTAGE

The instrument is capable of continuous operation using

input voltages that range from 90 V to 250 V nominal at

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 to permit

connection to both the power source and protective

ground. The plug protective-ground contact connects

(through the protective-ground conductor) to the

accessible metal parts of the instrument. For electrical-

shock protection, insert this plug only into a power outlet

that has a securely grounded protective-ground

contact. To secure the power cord to the instrument, use

the power cord clamp as illustrated in Figure 2-1.

The instrument is shipped with the required power cord

as ordered by the customer. Available power-cord infor-

mation is illustrated in Figure 2-2, and part numbers are

listed in Section 10 at the back of this manual. Contact

your Tektronix representative or local Tektronix Field

Office for additional power-cord information.

LINE FUSE

The instrument fuse holder is located on the rear panei

(see Figure 2-1) and contains the line fuse. The following

procedure can be used to verify that the proper fuse is

installed or to install a replacement fuse.

1. Unplug the power cord from the power-input source

(if applicable).

WARNING
NIGH LEAKAGE CURRENT.

TO AVOIO RAECTRIC

SHOCK, THE POWER

CORD PROTECTIVE

ONDUCTOR

MUST BE CONNECTED

10 GROUND,

EXT 2 AXIS INPUT

OKO. POSHTIVE GONE

INPUT DECREASES

INTENSITY

WARNING
FOR CONTINUED FIRE PROTECTION

REPLACE ONLY WITH SPECIHED

TYPE AND RATED FUSE. DISCONNECT

POWER INPUT BEFORE REPLACING FUSE.

TINE VOLTAGE RANGE] FUSE 260¥

Lara Tees)

08 NOT REMOVE

OVER, REFER

SERVICING TO

SUALIFIED.

PERSONNEL,

5 VOLT PP CAUSES

NOTICEABLE

MODULATION AT

NORMAL INTENSITY.

30V PEAK

~ ted @
MAX WATTS 76

MAX VA 130

FRED 48.4408te)
TERTROMIX. INC. BENERTON. OREGON. U.S.A,

_aniySaal
XZ

\

| POWER
corRD

aes CONNECTOR

a ae Co |

f i

~ power coRD CLAMP

“FLAT WASHER

“~~~ SELF-TAPPING SCREW

(4898~-02}7683-14

Figure 2~1. Securing the detachable power cord to

the instrument.

Press in and slightly rotate the fuse-hoider cap

counterclockwise to release it.

Pull the cap (with the attached fuse inside) out of the

fuse holder.

2~1
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4. Verify proper fuse value (1.25 A, 250 V, slow blow).

5. Reinstall the fuse (or replacement fuse) and the

fuse-holder cap.

Piug th Power Cord/ Une Reference

Configuration Option Plug Type Voltage Standards

ee, bi ANS! C73,11
ee AS us. us. tov NEMA 5-18-P
ee, Ne | sd 1204 1EC 83

siten UL 198.6

CEE).

EURO HV, Vil

al 220V 220v leo'83
EC 127

aie
. BS 13635) a2 UKs 2aov 1EC 83

“ey 2aov IEC 127

—~ Australian AS C112CR As 240V 240v 1EC 127
‘oS

ra . North ANS! 073.20
S® a4 American 240v NEMA 6o15-P
a 240v UL, 198.6

Switzerland SEV“Ce. as 220 220V 1EC 127

4 AGA, type C fuse Is also installed inside the plug of the Option AZ
power cord,

> Reference Standards Abbreviations:

ANSI-- American National Standards institute

AS~~ Standards Association of Austraila

BS— British Standards institution

CEE— International Commission on Rules for the Approval of Electrical

Equipment

lEC~ international Electrotechnical Commission

NEMA -~ National Electrical Manufacturer's Association

SEV—Schwelzervischer Elektrotechnischer Verein

UL— Underwriters Laboratories Inc, 7683-15

Figure 2-2. Optional power cords.

INSTRUMENT COOLING

Always maintain adequate instrument cooling. The

ventilation holes on both sides of the instrument cabinet

and on the rear panel must remain free of obstruction.

INSTRUMENT REPACKAGING

To ship an instrument, it is recommended that it be

packaged in the original manner. The carton and

packaging material in which the instrument was shipped

should be saved and used for this purpose. The

Accessory Pouch should be removed by a qualified

service person before being shipped in the original

carton.

If the original packaging is unfit for use or is not

available, repackage the instrument as follows:

1. Obtain 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 to be shipped to a Tektronix

Service Center for service or repair, attach a tag to

the instrument showing the following: owner of the

Instrument (with address), the name of a person who

can be contacted, 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 three inches on

each side.

5. Seal the carton with shipping tape or with an indus-

trial stapler.

6. Mark the address of the Tektronix Service Center and

the return address on the carton in one or more

prominent locations.
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CONTROLS, CONNECTORS AND INDICATORS

DISPLAY AND POWER

Refer to Figure 2-3 for location of items 1 through 8.

(1) Internal Graticule— Eliminates parallax viewing
error between trace and graticule lines. Rise-time

amplitude and measurement points are indicated at

the left edge of the graticule.

@) POWER Switch—Turns instrument power on and
off. Press in for ON; press again for OFF.

@) Power Indicator~ An LED that illuminates when the
instrument is operating.

(4) Focus Control—Adjusts for optinum display
definition.

SCALE ILLUM Contro!—Adjusts the light level of

the graticule illunination.

BEAM FIND Switch—When held in, compresses

the display to within the graticule area and provides

a visible viewing intensity to ald in locating off-

screen displays.

TRACE ROTATION Control—Screwdriver adjust-

ment used to align the crt trace with horizontal

graticule lines.

‘On and B INTENSITY Controls—Determines the
brightness of the A and B Sweep traces.

VERTICAL

Refer to Figure 2-4 for location of items 9 through 18.

(@)cH 1 VOLTS/pIV and CH 2 VOLTS/DIV
Switches—Used to select the vertical deflection

factor in a 1-2-5 sequence. To obtain a calibrated

deflection factor, the VOLTS/DIV Variable control

must be in the calibrated (CAL) detent (fully

clockwise).

1X—Indicates the deflection factor selected

when using either a 1X probe or a coaxial cable.

10X PROBE -—indicates the deflection factor

selected when using a 10X probe.

ae INTENSITY

| PA

TRACE ROTATION

BEAM eB)

SCALE
{LLUM

‘Ome

— QO.
J}
I®

7683-16!

Figure 2-3. Power and display controls and indicator.
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Figure 2~4. Vertical controls, connectors, and indicators.

VOLTS/DIV Variable Controis—When rotated

counterclockwise out of their calibrated detent

positions, these controls provide continuously

variable, uncalibrated deflection factors between

the calibrated settings of the VOLTS/DIV switches.

@) position Controls—Used to vertically position
the display on the ert. When the SEC/DIV switch is

set to X-Y, the Channel 2 POSITION control moves

the display vertically (Y-axis), and the Horizontal

POSITION control moves the display horizontally

(X-axis).

2-4

A/B SWP SEP - Vertically positions the B Sweep

trace with respect to the A Sweep when ALT Hori-

zontal MODE is selected.

Input Coupling AC-GND-DC Switches-—Three-

position switches that select the method of coupling

the input signals to the instrument deflection system.

AC—Input signal is capacitively coupted to the

vertical amplifier. The de component of the input

signal is blocked. Low-frequency limit (-3 dB

point) is about 10 Hz.



GND-—The input of the vertical amplifier is

grounded to provide a zero (ground) reference

voltage display (does not ground the input sig-

nal). This switch position allows precharging the

input coupling capacitor.

DC—All frequency components of the input

signal are coupled to the vertical deflection

systems.

(4)cH 1 OR X and CH 2 OR Y Input Connec-
tors—Provide for application of external signals to

the instrument deflection system or for an X-Y dis-

play. In the X-Y mode (SEC/DIV switch set to X-Y),

the signal connected to the CH 1 OR X input con-

nector provides horizontal deflection (X-axis), and

the signal connected to the CH 2 OR Y input con-

nector provides vertical deflection (Y-axis).

(5) vertical MODE Switches~Two three~position
switches and two button switches are used to select

the mode of operation for the vertical amplifier

system.

CH 1—Selects only the Channel 1 input signal

for display.

BOTH ~— Selects both Channel 1 and Channel 2

input signals for display. The CH 1-BOTH-CH 2

switch must be in the BOTH position for either

ADD, ALT, or CHOP operation.

CH 2~Selecis only the Channel 2 input signal

for display.

ADD— Displays the algebraic sum of the Chan-

nel 1 and Channel! 2 input signals.

ALT —Alternately displays Channel 1 and Chan-

nel 2 input signals. The alternation occurs

during retrace at the end of each weep. This

mode is useful for viewing both input signals at

sweep speeds from 0.05 us per division to

0.2 ms per division.

CHOP—The display switches between the

Channel 1 and Channel 2 input signals during

the sweep. The switching rate is about 500 kHz.

This mode is useful for viewing both Channel 4

and Channel 2 input signals at sweep speeds

from 0.5 ms per division to 0.5 s per division.

Operating instructions —2235A Instruction

BW LIMIT— Limits the bandwidth of the vertical

deflection system and the A Trigger system to

about 20 MHz when the button is pressed in.

Button must be pressed in a second time to

release it and regain full 100-MHz bandwidth

operation. Provides a method for reducing inter-

ference from high-frequency signals when

viewing low-frequency signals.

TRIG VIEW —Press and hold the button in to

display a sample of the signal present in the A

Trigger amplifier (for all A & B SOURCE switch

settings). All other signals displays are removed

while the TRIG VIEW button is held in.

(©) INVERT Switch—Inverts the Channel 2 display
when button is pressed in. Button must be pressed

in a second time to release it and regain a non-

inverted display.

® CAL 1. Connector—Provides an 0.5 V, negative-
going square-wave voltage at 1 kHz for compen-

sating voltage probes and checking the operation of

the oscilloscope’s vertical system. It is not intended

to verify the accuracy of the vertical and the hori-

zontal deflection systems

(8) GND Connector— Provides direct connection to
the instrument chassis ground.

HORIZONTAL

Refer to Figure 2~5 for location of items 19 through 25.

(13) A and B SEC/DIV Switches— Used to select the
sweep speeds for the A and B Sweep generators ina

1-2-5 sequence. To obtain calibrated sweep

speeds, the A and B SEC/DIV Variable control must

be in the calibrated detent (fully clockwise).

A SEC/DIV~The calibrated sweep seed is

shown between the two the two black lines on

the clear plastic skirt. This switch also selects

the delay time for delayed-sweep operation

when used in conjunction with the B DELAY

TIME POSITION control.

B SEC/DIV~—The B Sweep is set by pulling out

the DLY’D SWEEP KNOB and rotating it clock-

wise to a setting opposite the white line scribed

on the knob. The B Sweep circuit is used only for

delayed-sweep operation.
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POSITION

7683-18

Figure 2-5. Horizontal controls and indicator.

A and B SEC/DI Variable Control and XO Mag-

nifier Switch— Provides continuously variable,

uncalibrated A Sweep speeds to at least 2.5 times

the calibrated setting, It extends the slowest sweep

speed to at least 1.25 s per division.

To expand the crt display by a factor of 10, pull out

the X10 Magnifier control (SEC/DIV Variable contro!

knob). The display portion of the sweep will be 10

times faster than the A and B SEC/DIV switch set-

tings. This allows a maximum sweep speed of 5 ns

per division. Push in the SEC/DIV Variable knob to

regain the X1 (normal) sweep speed.

@i) POSITION Control—Horizontally positions the A
Sweep display, B Sweep display, and X-axis in X-Y

mode.

2-6

Horizontal MODE Switch—Determines the mode

of operation for the horizontal deflection system.

A~ Horizontal deflection is provided by the A

Sweep generator at a sweep speed determined

by the A SEC/DIV switch setting.

ALT~Alterates the horizontal displays

between the A Sweep (with an intensified zone)

and the B Delayed Sweep. The A Sweep speed

is determined by the setting of the A SEC/DIV

switch. The B Sweep speed and the length of

the intensified zone on the A Sweep are both

determined by the B SEC/DIV switch setting.

B-- Horizontal deflection is provided by the B

Sweep generator at a sweep speed determined

by the B SEC/DIV switch setting. The start of the

B Sweep is delayed from the start of the A

Sweep by a time determined by the settings of

both the A SEC/DIV switch and the B DELAY

TIME POSITION control.

B DELAY TIME POSITION Control-Selects the

amount of delay time between the start of the A

sweep and the start of the B Sweep. Delay time is

variable from 0.5 times to 10 times the A SEC/DIV

switch setting.

TRIGGER

Refer to Figure 2-6 for location of items 24 through 34.

GA TRIGGER Mode Switches—Determine the A
Sweep triggering mode.

NORM~— Sweep is initiated when an adequate

trigger signal is applied. In the absence of a trig-

ger signal, no baseline trace will be present.

P-P AUTO/TV LINE — Permits triggering on trig-

ger signals having adequate amplitude and a

repetition rate of about 20 Hz or faster. In the

absence of a proper trigger signal, an

autotrigger is generated, and the sweep free

runs. The range of the A TRIGGER LEVEL control

is restricted to the peak-to-peak range of the

trigger signal. P-P AUTO is the usual trigger

mode selection to obtain stable displays of TV

Line information.
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Figure 2-6. Trigger controls, connector, and indicator.

TV FIELD ~ Permits stable triggering on atelevi-

sion field (vertical sync) signal when the P-P

AUTO and the NORM Trigger buttons are

pressed in together. In the absence of an ade-

quate trigger signal, the sweep free-runs. The

instrument otherwise behaves as in P-P AUTO.

SGL SWP—Arms the A Trigger circuit for a

single-sweep display. Triggering requirements

are the same as in NORM trigger mode, except

only one sweep Is displayed for each trigger

signal. After the completion of a triggered

sweep, pressing in the SGL SWP button rearms

the trigger circuitry to accept the next triggering

event. This mode is useful for displaying and

photographing either nonrepetitive signals or

Operating Instructions— 2235A Instruction

signais that cause unstable conventional dis-

plays (e.g., signals that vary in amplitude,

shape, or time).

@8) RESET/READY Indicator—A dual-function LED
indicator. In P~P AUTO and NORM Trigger modes,

the LED is turned on when triggering occurs. In SGL

SWP Trigger mode, the LED turns on when the A Trig-

ger circuit is armed, awaiting a triggering event, and

turns off again after the single sweep event occurs.

A TRIGGER LEVEL Control Selects the voltage

jevel onthe A Trigger signal that produces triggering.

A TRIGGER SLOPE Switch—Selects either the

positive slope (button out) or negative slope (button

in) of the trigger signal to start the A Sweep.

8) A & B SOURCE Switch~ Selects the source of the
internal trigger signal for both the A and the B Trigger

Generator circuits. Also selects internal trigger as

the A Trigger source.

VERT MODE — Trigger signal is obtained alter-

nately from the Channel 1 and Channel 2 input

signals in ALT Vertical MODE. in the CHOP or

ADD Vertical MODE the trigger signal is the sum

of the Channel 1 and Channel 2 input signals.

See Table 2-1 for VERT MODE trigger source.

CH 1 The signal applied to the CH 1 OR X in-

put connector is the source of the trigger signal.

CH 2~The signal applied to the CH 2 OR Y

input connector is the source of the trigger

signal. The polarity CH 2 Trigger signal may be

inverted by the Channel 2 INVERT switch so the

displayed slope agrees with the Trigger SLOPE

switch.

A EXT— Signals applied to the EXT INPUT con-

necior are routed to the A Trigger circuit.

A COUPL Switch~ Selects the method of coupling

the input trigger signal to the A Trigger circuit.

NORM -All frequency components of the trig-

ger signals are coupled to the A Trigger circuit.

HF REJ—~Attenuates the high-frequency trig-

gering signal components above 40 kHz of the

trigger signal.

2-7



Operating Instructions— 2235A instruction

Table 2-1

Vertical MODE Trigger Source

BOTH and ADD

BOTH and CHOP

BOTH and ALT

VERT MODE Trigger Source

CH1 CH 1 OR X input signal.

CH2 CH 2 ORY input signal.

Algebraic sum of CH 1 OR X

and CH 2 OR Y input signals.

Algebraic sum of CH 1 OR X

and CH 2 OR Y input signals.

Alternates between Channel 1

and Channel 2 on every other

sweep (i.e., CH 1 OR X input

signal triggers the sweep that

displays Channel 1, and CH 2

OR Y input signal triggers the

sweep that displays Channel! 2.

LF REJ~Attenuates low-frequency triggering

signal components below 40 kHz of the trigger

signal.

A LINE SOURCE~ Routes a sample of the ac

power source waveform to the A Trigger circuit.

G0)A EXT COUPL Switch—Selects the method of
coupling the external signal applied to the EXT

INPUT connector to the A Trigger circuit.

AC~ Input signal is capacitively coupied, and

blocks the dc component of the signal.

DC—Couples dc and all frequency com-

ponents of the external trigger signal.

DC/10—Attenuates the external signal by a

factor of 10. Couples de and ail frequency com-

ponents of the external trigger signal.

EXT INPUT Connector — Provides for connection of

external signals to the A Trigger circuit.

@s TRIGGER SLOPE Switch—Selects either the
positive slope (button out) or the negative slope

(button in) of the B Trigger signal (internal source

only) that starts the B sweep.

G3) B TRIGGER LEVEL Control—Selects the ampli-
tude point on the B Trigger signal where triggering

2-8

occurs in triggerabie after delay mode. The fully

clockwise position of the B TRIGGER LEVEL Control

selects the runs after delay mode of operation for the

B Trigger circuitry. Out of the cw position, B Sweep is

triggerable after the delay time.

G4) vaR HOLDOFF Control~Varies the holdoff time
over a 10 to 1 range. Variable Holdoff starts at the

end of the A Sweep. This control improves the ability

to trigger on aperiodic signals (such as complex

digital waveforms).

REAR PANEL

Refer to Figure 2-7 for location of item 35.

@8) ExT Z-AXIS Connector~—Provides a means of
connecting external signals to the Z-Axis amplifier

to intensity modulate the crt. Applied signals do not

affect display waveshape. Signals with fast rise

times and fall times provide the best intensity

change, and a 5 V p-p signal will produce notice-

able modulation. The Z-axis signals must be time-

related to the display to obtain a stable presentation

on the crt.

I
~\

WARNING
WARNING WIGH LEAKAGE CURRENT.

FOR CONTINUED FIRE PROTECTION 76 AVOID ELECTRIC

REPLACE ONLY WITH SPECIFIED SHOOK, THE POWER

TYPE AND RATED FUSE, DISCONNECT CORD PROTECTIVE

POWER INPUT BEFORE REPLACING FUSE, GROUNDING CoNOUCTOR

CONE VOLTAGE RANGE! FUSE 250V MUST BE CONNECTED

power Gy
MAX WATTS 75

MAX YA 130

FREQ 48-4402

‘TEKTRONIX INC., BEAVERTON, OA/GON, U.S.A.

\ / iw,

®
7683-20)

Figure 2-7. Rear-panel connector.
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OPERATING CONSIDERATIONS

GRATICULE

The graticule is internally marked on the faceplate of the

crt to enable accurate measurements without parallax

error (see Figure 2-8). Itis marked with eight vertical and

ten horizontal major divisions. Each major division is

divided into five subdivisions. The vertical defiection

factors and horizontal timing are calibrated to the

graticule so that accurate measurements can be made

directly from the cri. Also, percentage markers for the

measurement of rise and fall times are located on the left

side of the graticule.

1ST OR LEFT 11TH OR RIGHT

VERTICAL VERTICAL

GRATICULE GRATICULE
LINE LINE

{ 400
30

{ 10
Foro a i DR DO: See OE Oe DOE

RISE AND CENTER CENTER
FALL TIME VERTICAL HORIZONTAL

MEASUREMENT GRATICULE GRATICULE
PERCENTAGE LINE LINE
MARKERS

7683-21

Figure 2-8, Graticule measurement markings.

GROUNDING

The most reliable signal measurements are made when

this instrument and the unit under test are connected by a

common reference (ground lead), in addition to the sig-

nal lead or probe. The probe’s ground lead provides the

best grounding method for signal interconnection and

ensures the maximum amount of signal~lead shielding

in the probe cable. A separate ground lead can also be

connected from the unit under test to the oscilloscope

GND connector located on the front panel.

SIGNAL CONNECTIONS

Generally, probes offer the most convenient means of

connecting an input signal to the instrument. They are

shielded to prevent pickup of electromagnetic inter-

ference, and the supplied 10X probe offers a high input

impedance that minimizes circuit loading. This allows

the circuit under test to operate with a minimum of

change from its normal condition as measurements are

being made.

Coaxial cables may also be used to connect signals to

the input connectors, but they may have considerable

effect on the accuracy of a displayed waveform. To main-

tain the original frequency characteristics of an applied

signal, only high-quality, low-loss coaxial cables

should be used. Coaxial cables should be terminated at

both ends in their characteristic impedance. If this is not

possible, use suitable impedance-matching devices.

INPUT COUPLING CAPACITOR

PRECHARGING

When the Input Coupling switch is set to GND, the input

signal is connected to ground through the input coupling

capacitor in series with a 1 MQ. resistor to form a

precharging network. This network allows the input

coupling capacitor to charge to the average dc-voltage

level of the signal applied to the probe. Thus any large

voltage transients that may accidentally be generated

will not be applied to the amplifier input when the Input

Coupling switch is moved from -GND to AC. The pre-

charging network also provides a measure of protection

to the external circuitry by reducing the current levels that

can be drawn from the external circuitry during capacitor

charging.

The following procedure should be used whenever the

probe tip is connected to a signal source having a

2-9
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different dc level than that previously applied, especially

if the dce-ieveil difference is more than 10 times the

VOLTS/DIV switch setting:

1. Set the Input Coupling switch to GND.

2. insert the probe tip into the oscilloscope GND

connector and wait several seconds for the input

coupling capacitor to discharge.

Connect the probe tip to the signal source and wait

several seconds for the input coupling capacitor to

charge.

Set the Input Coupling switch to AC. The display will

remain on the screen, and the ac component of the

signal can be measured in the normal manner.
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OPERATOR’S CHECKS AND ADJUSTMENTS

INTRODUCTION

To verify the operation and accuracy of this instrument

before making measurements, perform the following

check and adjustment procedures. Adjustments beyond

the scope of Operator’s Adjustments are in the Adjust-

ment Procedure Section 6 of this manual.

Before proceeding with these instructions, refer to

Preparation for Use in this section for first-time start-up

considerations.

Verify that the POWER switch is OFF (button out). Then

plug the power cord into the power-source outlet.

BASELINE TRACE

First, obtain a baseline trace using the following

procedure.

1. Preset the instrument front-panel controls as

follows:

" Display

A and B INTENSITY Fully counter-

clockwise

FOCUS Midrange

Vertical (Both Channels)

POSITION Midrange
A/B SWP SEP Midrange

MODE CH1

BW LIMIT Off (button out)

VOLTS/DIV 10 mV

VOLTS/DIV Variable CAL detent

INVERT Off (button out)
Input Coupling AG

Horizontal

POSITION Midrange

MODE A

A and B SEC/DIV 0.5 ms

SEC/DIV Variable CAL detent

X10 Magnifier Off (knob in)

B DELAY TIME POSITION Fully counter-

clockwise

B TRIGGER

SLOPE Positive

(button out)

LEVEL RUNS AFTER

DLY (fully

clockwise)

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

2. Press in the POWER switch button (ON) and allow

the instrument to warm up (20 minutes is recom-

mended for maximum accuracy).

3. Adjust the A INTENSITY control for desired display

brightness.

4. Adjust the Vertical and Horizontal POSITION con-

trols as needed to center the trace on the screen.

TRACE ROTATION

Normally, the resulting trace will be paraliel to the center

horizontal graticule line, and the Trace Rotation adjust-

ment would not be required, if adjustment is needed,

perform the following procedure:

1. Preset instrument controls and obtain a baseline

trace.

2. Use the Channel 1 POSITION contre! to move the

baseline trace to the center horizontal graticule line.

3. ifthe resulting trace is not parallel to the center hori-

zontal graticule line, use a small, flat-bladed screw-

driver to adjust the TRACE ROTATION control and

align the trace with the center horizontal graticule

line.

2-11
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PROBE COMPENSATION

Misadjustment of probe compensation is one of the

source of measurement error. Most attenuator probes

are equipped with a compensation adjustment. To

ensure optimum measurement accuracy, always com-

pensate the oscilloscope probes before making

measurements. Probe compensation is accomplished

as follows:

1. Preset instrument controls and obtain a baseline

trace.

2. Connect the two 10X probes (supplied with the

instrument) to the CH 1 and CH 2 input connectors.

3. Connect the Channel 1 probe to the CAL output

connector.

4. Use the the Channel 1 POSITION control to verti-

cally center the the 5-division display. Adjust the A

TRIGGER LEVEL control to obtain a stable display.

5. Check the waveform display for overshoot and

rolloff (see Figure 2-9). Ifnecessary adjust the probe

compensation for flat tops on the waveforms. Refer

to the instructions supplied with probe for details of

compensation adjustment.

6. Disconnect the Channel 1 probe from the CAL

connector.

7. Connect the Channel 2 probe to the CAL. connector.

CORRECT

FLAT

over
4 PHehLebbebbhettbehH COMPENSATED

L (OVERSHOOT)

UNDER

COMPENSATED

«! (ROUNDING)

7683-22)

Figure 2-9. Probe compensation.

2~12

8. Set the Vertical MODE to CH 2 and vertically center

the 5-division display using the Channel 2

POSITION control.

9. Check the waveform display for overshoot and

rolloff (see Figure 2-9). ifnecessary adjust the probe

compensation for flat tops on the waveforms. Refer

to the instructions supplied with probe for details of

compensation adjustment.

VERTICAL DEFLECTION CHECK

The CAL signal can be used as a convenient way of

checking the instrument vertical deflection system with

the following checks:

1. Preset the instrument controls and obtain a baseline

trace.

2. Connect the two 10X probes (supplied with the

instrument) to the CH 1 and CH 2 input connectors.

3. Set both VOLTS/DIV switches to 0.1 V 10X PROBE

setting and set both input Coupling switches to DC.

4. Select CH 1 Vertical MODE and connect the Channel

1 probe to the CAL connector.

5. Using the 1 kHz CAL squarewave signal as the input,

obtain a 5-division display of the signal.

6. Set the A SEC/DIV switch to display several cycles

of the CAL signal. Use the Channel 1 POSITION con-

trol to vertically center the display.

7. Check for a vertical

approximately 5 divisions.

display amplitude of

8. Select CH 2 Vertical MODE and connect the Channel

2 probe to the CAL connector.

9. Use the Channel! 2 POSITION control to vertically

center the display and repeat step 7 for the Channel

2 probe.

10. Disconnect the probes from the instrument.
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BASIC APPLICATIONS

INTRODUCTION

The information in this part is designed to enhance

operator understanding and to assist in developing

efficient techniques for making specific measurements.

Recommended methods for making basic measure-

ments with your instrument are described in the

procedures contained in this section.

When a procedure first calls for presetting instrument

controls and obtaining a baseline trace, refer to the

Operator’s Checks and Adjustments part in this section

and perform steps 1 through 4 under Baseline Trace.

INDEX TO BASIC APPLICATION

PROCEDURES

VOLTAGE MEASUREMENTS .............0.. 2-13

Peak-to-Peak Vollage ..............0.0. 2-13

Instantaneous Voltage ........0. eee ee 2-14

Algebraic Addition ............... 00000 2-15

Common-Mode Rejection ............08. 2-16

Amplitude Comparison (Ratio ............ 2-16

NONDELAYED TIME MEASUREMENTS ....... 2-16

Time Duration 0...ee 2-16

FreQUency . 6. ce eee eee eens 2-17

Rise TIMe 2.0... eeeeee eee 2-17

Time Difference Between Pulses on Time~

Related Signals ........0.-.0...0.00008 2-18

Phase Difference ................0.000008 2-18

TELEVISION DISPLAYS .................-05 2-20

TV Line Signal... 0.0 2-20

TV Field Signal 0.0...cc eee eee eee 2-20

DELAYED-SWEEP MAGNIFICATION .......... 2-20

Magnified Sweep Runs After Delay ....... 2-21

Pulse Jitter Time Measurement ........... 2-22

Triggered Magnified Sweep .............. 2-22

DELAYED-SWEEP TIME MEASUREMENTS .... 2-22

Time Difference on Single Waveform ...... 2-22

Rise Time . 20.0... ceeeee 2-23

Time Difference Between Two Pulses on Two

Time-Related Signals .................. 2-24

VOLTAGE MEASUREMENTS

Peak-to-Peak Voltage

To make a peak-to-peak voltage measurement, use the

following procedure:

NOTE

This procedure may also be used to make

voltage measurements between any two points

on the waveform.

1. Preset instrument controls and obtain a baseline

trace.

2. Apply the ac signal to either vertical-channel input

connector and set the Vertical MODE switch to dis-

play the channel used.

8. Set the appropriate VOLTS/DIV switch to display

about five divisions of the waveform, ensuring that

the VOLTS/DIV Variable control is in the CAL detent.

4. Adjust the A TRIGGER LEVEL contro! to obtain a

stable display.

5. Set the A SEC/DIV switch to a position that displays

several cycles of the waveform.

6. Vertically position the display so that the negative

peak of the waveform coincides with one of the hori-

zontal graticule lines (see Figure 2-10, Point A).

7. Horizontally position the display so that one of the

positive peaks coincides with the center vertical

graticule line (see Figure 2-10, Point B).

8. Measure the vertical deflection from peak to peak

(see Figure 2-10, Point A to Point B).
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POSITION TO

CENTER LINE

LG if \
4 VERTICAL
7 DEFLECTION

MEASURE AMPLITUDE

FROM @ TO 4732-07

Figure 2-10. Peak-to-peak waveform voltage.

NOTE

ifthe amplitude measurement is critical or if the

trace is thick (as a result of hum or noise on the

signal), a more accurate value can be obtained

by measuring from the top of a peak to the top of

a valley. This will eliminate trace thickness from

the measurement.

9. Calculate the peak-to-peak voltage, using the fol-

lowing formula:

VOLTS/DIV
vertical switch setting

Volts (p-p) = deflection x indicated by 1X
(divisions) (or 10X PROBE when

10X probe is used)

EXAMPLE: The measured peak-to-peak vertical
deflection is 4.6 divisions (see Figure 2~10) using a

10X attenuator probe with the VOLTS/DIV switch set

to 5 V (at 10X PROBE setting).

Substituting the given values:

Volts (p-p) = 4.6 div X 5 V/div = 23 v,

Instantaneous Voltage

To measure instantaneous voltage level at a given point
on a waveform, referred to ground, use the following

procedure:

Preset instrument controls and obtain a baseline

trace.

Apply the signal to eithervertical-channel input con-

nector and set the Vertical MODE switch to display

the channel used.

Verify that the VOLTS/DIV Variable control is in the

CAL detent and set the input Coupling switch to

GND.

Vertically position the baseline trace to the center

horizontal graticule line. This establishes the ground

reference location.

NOTE

if measurements are to be made relative to a

voltage level other than ground, set the Input

Coupling switch to DC and apply the reference

voltage to the input connector. Then position

the trace to the reference (horizontal graticule)

line.

Set the Input Coupling switch to DC. Points on the

waveform above the ground reference location are

positive. Those points below are negative.

NOTE

When using Channel 2, ensure that the Invert

mode is not selected (INVERT button out).

if necessary, repeat Step 4 using a different ref-

erence line which allows the waveform in Step 5 to

be displayed on screen,

Adjust the A TRIGGER LEVEL control to obtain a

stable display.

Set the A SEC/DIV switch to a position that displays

several cycles of the signal.

Measure the divisions of vertical deflection between

the ground reference line and the point on the

waveform at which the level is to be determined (see

Figure 2~11).
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Figure 2-11. Instantaneous voltage measurement.

10. Calculate the instantaneous voltage, using the fol-

lowing formula:

VOLTS/DIV
instan- vertical . switch setting
taneous = deflection x per) Xx indicated by 1X

{divisions} {or 10X PROBE whenVoltage
; 10X probe is used}

EXAMPLE: The measured vertical deflection from

the reference line is 4.5 divisions (see Figure 2-11),

the waveform pointis above the reference line, a 10X

attenuator probe is being used, and the VOLTS/DIV

switch is set to 2 V (at 10X PROBE setting).

Substituting the given values:

Instantaneous Voltage = 4.5 div X (+1) X2V/div =

9.0 V.

Algebraic Addition

With the Vertical MODE switches set to BOTH and ADD,

the waveform displayed Is the algebraic sum of the sig-

nals appliedto the Channel 1 and Channel 2 inputs (CH 1

+ CH 2). If the Channel 2 INVERT mode is selected

(INVERT button in), the waveform displayed is the dif-

ference between the signals applied to the Channel 1

and Channel 2 inputs (CH 1 — CH 2). When both vertical

channels are set to the same voltage settings, the

deflection factor is equal to that indicated by either

VOLTS/DIV switch.
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The following general precautions should be observed

when using the ADD mode.

a. Do not exceed the input voltage rating of the

oscilloscope.

“b. Donot apply signals that exceed the equivatent

of about eight times the VOLTS/DIV switch

settings, since large voltages may distort the

display. For example, with a VOLTS/DIV switch

setting of 0.5 V, the voltage applied to that

channel should not exceed about 4 voits.

c. Use Channel 1 and Channel 2 POSITION control

settings which most nearly position the signal

on each channel to midscreen, when viewed in

either CH 1 or CH 2 Vertical MODE. This ensures

the greatest dynamic range for ADD mode

operation.

d. To attain similar response from each channel,

set both the Channel 1 and Channel 2 Input

Coupling switches to the sarne position.

Common-Mode Rejection

The following procedure shows how to eliminate

unwanted ac input-power frequency componenis.

Similar methods could be used either to eliminate other

unwanted frequency components or to provide a de

offset.

1. Preset instrument controls and obtain a baseline

trace.

2. Apply the signal containing the unwanted line-

frequency components fo the CH 1 input connector.

3. Apply a line-frequency signal to the CH 2 input con-

nector. To maximize cancellation, the signal applied

to Channel 2 must be in phase with the unwanted

line~frequency component on the Channel 1 input.

4. Select BOTH and CHOP Vertical MODE and set both

VOLTS/DIV switches to produce displays of approxi-

mately 4 or 5 divisions in amplitude.

5. Adjust the CH 2 VOLTS/DIV switch and CH 2 VOLTS/

DIV Variable controls so that the Channel 2 display

signal is approximately the same amplitude as the

undesired portion of the Channel 1 display (see

Figure 2-12A).

2-15
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Figure 2-12. Common-mode rejection.

6. Select ADD Vertical MODE and press the INVERT

button to invert the Channel 2 display. Slightly

readjust the CH 2 VOLTS/DIV Variable controi for

maximum cancellation of the undesired signal com-

ponent (see Figure 2-12B).

Amplitude Comparison (Ratio)

In some applications it may be necessary to establish a

set of deflection factors other than those indicated bythe

VOLTS/DIV switch settings. This is useful for comparing

unknown signals to a reference signal of known ampli-

tude. To accomplish this, a reference signal of known

amplitude is first set to an exact number of vertical

divisions by adjusting the VOLTS/DIV switch and the

Variable control. Unknown signals can then be quickly

and accurately compared with the reference signal with-

out disturbing the setting of the VOLTS/DIV Variable

control. This procedure is as follows:

1. Preset instrument controls and obtain a baseline

trace.

Apply the reference signal to either vertical channel

input and set the Vertical MODE switch to display the

channel used.

2-16

Set the amplitude of the reference signal to five verti-

cal divisions by adjusting the VOLTS/DIN switch and

Variable control.

Disconnect the reference signal and apply the

unknown signal to be measured to the same

channel input. Adjust the vertical position of the

waveform so that its bottom edge just touches the

0% line on the screen.

Horizontaily position the waveform so that its top-

most features cross the center vertical graticule line

(see Figure 2-13).

Read the percent ratio directly from the graduations

of the center graticule line, referring to the 0% and

100% percentage marks on the left edge of the

graticule (1 minor division equals 4% for a 5-

division display).

REFERENCE

SIGNAL

C UNKNOWN

- i SIGNAL

tnd a a ag ee ae

READ

PRECENT

RATIO 4732-10

Figure 2~13. Voltage ratios.

NONDELAYED TIME MEASUREMENTS

Time Duration

To measure time between two points on a waveform, use

the following procedure.

1. Preset instrument controls and obtain a baseline

trace.

Apply the signal to either vertical-channel input con-

nector and set the Vertical MODE switch to display

the channel used.

Adjust the A TRIGGER LEVEL control to obtain a

stable display.
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4. Set the A SEC/DIV switch to display one complete 2. Calculate the reciprocal of the time~duration value

period of the waveform. Ensure that the SEC/DIV to determine the frequency of the waveform.

Variable contro} is in the CAL detent.
EXAMPLE: The signal in Figure 2-15 has a time

5. Position the display to place the time-measurement duration of 16.6 ms.
points on the center horizontal graticule line (see Calculating the reciprocal of time duration:

Figure 2-14).

1 1

time duration ~ 16.6 ms
Frequency = = 60Hz

Rise Time

Rise-tine measurements use the same methods as

time duration, except that the measurements are made

aN between the 10% and 90% points of the low-to-high

t transition of the selected waveform (see Figure 2-15).

1 / \ / Fall time is measured between the 90% and 10% points
an EAN. of the high-to-low transition of the waveform.

HORIZONTAL

DISTANCE (B)

tt)Figure 2-14. Time duration. AO MEASURE
. . . SIGNAL fi TIME FROM

6. Measure the horizontal distance between the time- ampLitupe | //” @® To
measurement points. To

7. Calculate time duration using the following formula: nnne

horizontal A SEC/DIV
distance x switch —m| HORIZONTAL [—

Time _ _(ivision) setting DISTANCE

Duration ~ magnification factor
4207-17

EXAMPLE: The distance between the time measure-

ment points is 8.3 divisions (see Figure 2-15), and

the A SEC/DIV switch is set to 2 ms per division. The

X10 Magnifier is off (knob in).

Substituting the given values:

Time Duration = 8.3 divx 2 ms/div = 16.6 ms

1

Figure 2~15. Rise time.

Preset instrument controls and obtain a baseline

trace. Ensure that the BW LIMIT is off (button out).

Apply a signai to either vertical-channel input con-

nector and set the Vertical MODE switch to display

the channel used.

Set the appropriate VOLTS/DIV switch and variable

control for an exact 5-division display.
Frequency

4. Vertically position the trace so that the bottom of the

waveform touches the 0% graticule line and the top

of the waveform touches the 100% graticule line,

The frequency of a recurrent signal can be determined

from its time~duration measurement as follows:

1. Measure the time duration of one waveform cycle 5. Horizontally position the cisplay so the 10% point

using the preceding Time Duration measurement on the waveform intersects the second vertical

procedure. graticule line.

2-17
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6. Measure the horizontal distance between the 10%

and 90% points (between Points A and B of Figure

2-16) and calculate the time duration using the fol-

lowing formula:

horizontal A SEC/DIV
distance x — switch

Rise (divisions) setting

Time magnification factor

Example: The horizontal distance between the 10%

and 90% points is 5 divisions, and the A SEC/DIV

switch is set to 1 1s per division. A magnification fac-

tor of 1 is used.

Substituting the given values in the formula:

Rise _ Sdivxius/div _ 5

Time ~ j = Sus

Time Difference Between Pulses on

Time-Related Signals

The calibrated sweep speed and dual-trace features of

this instrument allow measurement of the time difference

between two separate time- related events. To measure

time difference, use the following procedure:

1. Preset instrument controls and obtain a baseline

trace, then set the A & B SOURCE switch to CH 1,

2. Set both Input Coupling switches to the same

position, depending on the type of input coupling

desired,

3. Using either probes or cables with equal time

delays, connect a known reference signal to the

Channel 1 input and the comparison signal to the

Channel 2 input.

4. Set both VOLTS/DIV switches for 4~ or 5-division

displays.

5. Select BOTH Vertical MODE; then select elther ALT

or CHOP, depending on the frequency of input

signals.

6. If the two signals are of opposite polarity, press

INVERT button to invert the Channel 2 display (sig-

nals may be of opposite polarity due to 180° phase

difference).

7. Adjust the A TRIGGER LEVEL control for a stable

display.

8. Set the A SEC/DIV switch to a sweep speed which

provides three or more divisions of horizontal

separation between the reference points on the two

displays. Center each of the displays vertically (see

Figure 2-16)

CHANNEL 1 (REFERENCE) CHANNEL 2

PN
50% (a

AMPLITUDE Ore “MEASURE
LEVEL Li TIME FROM

aan5 ane
A

t
'

|
| HORIZONTAL }
| DIFFERENCE }

Hy

4207-18

Figure 2-16. Time difference between pulses on

time-related signals.

9. Measure the horizontal difference between the two

signal reference points and calculate the time dif-

ference using the following formula:

A SEC/DIV horizontal

switch x difference
Time _ __setting (divisions)

Difference — magnification factor

EXAMPLE: The A SEC/DIV switch is set to 50 ys per

division, the X10 Magnifier is on (button out) and the

horizontal difference between waveform measure-

ment points is 4.5 divisions.

Substituting the given values in the formula:

Time _ SOyps/div x 4.5 div

Difference ~ 10 = 22.5 us

Phase Difference

In a similar manner to Time Difference Between Two

Time~Related Pulses, phase comparison between two

signals of the same frequency can be made using the

gual-trace feature of the instrument. This method of

phase difference measurement can be used up to the



frequency limit of the vertical deflection system. To make

a phase comparison, use the following procedure:

1.

10.

Preset instrument controls and obtain a baseline

trace, then set the A & B SOURCE switch to CH 1.

Set both Input Coupling switches to the same

position, depending on the type of input coupling

desired.

Using either probes or cables with equal time

delays, connect a known reference signal to the

Channel 1 input and the unknown signal to the

Channel 2 input.

Select BOTH Vertical MODE; then select either ALT

or CHOP, depending on the frequency of input

signals. The reference signal should precede the

comparison signal in time.

If the two signals are of opposite polarity, press

INVERT button to invert the Channel 2 display.

Set both VOLTS/DIV switches and both Variable con-

trols so the displays are equal in amplitude.

Adjust the A TRIGGER LEVEL control for a stable

display.

Set the A SEC/DIV switch to a sweep speed which

displays about one full cycle of the reference

waveform.

Position the displays and adjust the SEC/DIV

Variable control so that one reference-signal cycle

occupies exactly 8 horizontal divisions at the 50%

rise-time points (see Figure 2-18). Each division of

the graticule now represents 45° of the cycle (360°

-> 8 divisions), and the horizontal calibration can be
stated as 45° per division.

Measure the horizontal difference between corre-

sponding points on the waveforms at a convenient

horizontal graticule tine and calculate the phase dif-

ference using the following formula:

horizontal horizontal

piteowme = difference x calibration
(divisions) (deg/div)

Example: The horizontal difference is 0.6 division

with a graticule calibration of 45° per division, as
shown in Figure 2-17.
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Figure 2-17. Phase difference.

Substituting the given values into the phase

difference formula:

Phase difference = 0.6 div x 45°/div = 27°

More accurate phase measurements can be made by

using the X10 Magnifier function to increase the sweep

speed without changing the SEC/DIV Variable control

setting.

EXAMPLE: If the sweep speed were increased 10

times with the magnifier (X10 Magnifier knob out),

the magnified horizontal calibration would be

45°/division divided by 10 (or 4.5°/division). Figure

2-18 shows the same signals illustrated in Figure

2-17, but magnifying the displays results in a

horizontal difference of 6 divisions between the two

signals.

CHANNEL 1 (REFERENCE) CHANNEL 2
j

yp MEASURE
ps es | TIME FROM

ee |
|
|
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1g HORIZONTAL . |

S piFFERENCE TM!
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Figure 2-18. High-resolution phase difference.
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Substituting the given values in the phase difference

formula:

Phase difference = 6 divx 4.5°/div = 27°

TELEVISION DISPLAYS

TV Line Signal

The following procedure is used to display a TV Line

signal.

1. Presetinstrument controls and setA TRIGGER Mode

to P~P AUTO/TV LINE.

2. Apply the TV signal to either verticai-channel input

connector and set the Vertical MODE switch to dis-

play the channel used.

3. Set the appropriate VOLTS/DIV switch to dispiay 1

division or more of composite video signal.

4, Set the A SEC/DIV switch to 10 ps.

5. For positive-going TV signal sync pulses, set the A

TRIGGER SLOPE switch to positive (button out); for

negative~going TV signal sync pulses, set the A

TRIGGER SLOPE switch to negative (button in).

NOTE

To examine a TV Line signal in more detail,

either the X10 Magnifier or the Delayed-Sweep

Magnification feature may be used.

TV Field Signal

The television feature of this instrument can also be used

to display TV Field signals.

1. Preset instrument controls and obtain a baseline

trace.

2. Select TV FIELD A TRIGGER mode (push both P-P

AUTO and NORM buttons in) and set the A SEC/DIV

switch to 2 ms.

3. To display a TV field, connect the TV signal to either

vertical-channel input connector and set the Vertical

MODE switch to display the channel used.

4. Set the appropriate VOLTS/DIV switch to display 1

division or more of composite video signal.
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5. For pasitive-going TV signal sync pulses, set the A

TRIGGER SLOPE switch to positive (button out); for

negative-going TV signal sync pulses, set the A

TRIGGER SLOPE switch to negative (button in).

6. Tochange the TV field thatis displayed, momentarily

interrupt the trigger signal by setting the Input

Coupling switch to GND and then back to DC or AC

until the desired field is displayed.

NOTE

To examine a TV Field signal in more detail,

either the X10 Magnifier or the Delayed-Sweep

Magnification feature may be used.

7. To display a selected horizontal line, first trigger the

sweep on a vertical (field) sync pulse, then use the

Magnified Sweep Runs After Delay procedure in this

part (steps 5 and 6) to magnify the selected hori-

zontal line for a closer examination. This procedure

is useful for examining Vertical Interval Test Signals

(viTs).

8. To display elther Field 1 or Field 2 individually,

connect the TV signal to both CH 1 and CH 2 input

connectors and select BOTH and ALT Vertical

MODE.

9. Set the A SEC/DIV switch to 0.5 ms or faster sweep

speed (displays less than one full field). This will

synchronize Channel 1 display to one field and

Channel 2 to the other field.

DELAYED-~SWEEP MAGNIFICATION

The delayed-sweep feature of this instrument can be

used to provide higher apparent magnification than is

provided by the X10 Magnifier switch. Apparent magnifi-

cation occurs as a result of displaying a selected portion

of the A trace at a faster sweep speed (B Sweep speed).

The A SEC/DIV switch setting determines how often the B

trace will be displayed. Since the B Sweep can occur

only once for each A Sweep, the A Sweep time duration

determines the time interval between succeeding B

Sweeps.

The intensified zone is an indication of both the location

and fength of the B Sweep interval within the A Sweep

interval. Positioning of the intensified zone (.e., setting

the amount of time between start of the A Sweep and

start of the B Sweep) is accomplished with the B DELAY

TIME POSITION control. With either ALT or B Horizontal

MODE selected and B TRIGGER LEVEL contro! set fully



clockwise (RUNS AFTER DLY), the B DELAY TIME

POSITION control provides continuously variable

positioning of the start of the B Sweep. The range of this

control is sufficient to place the B Sweep interval at most

any location within the A Sweep interval. When ALT Hori-

zontal MODE is selected, the B SEC/DIV switch setting

determines the B Sweep speed and concurrently sets

the length of the intensified zone on the A trace.

Using delayed-sweep magnification may produce a

display with some slight horizontal movement (pulse

jitter). Pulse jitter includes not only the inherent

uncertainty of triggering the delayed sweep at exactly

the same trigger point each time, but also jitter that may

be present in the input signal. If pulse jitter needs to be

measured, use the Pulse Jitter Time Measurement pro-

cedure which follows the discussion of Magnified

Sweep Runs After Delay.

Magnified Sweep Runs After Delay

The following procedure explains how to operate the B

Sweep in a nontriggered mode and to determine the

resulting apparent magnification factor.

1. Preset instrument controls and obtain a baseline

trace.

2. Apply the signal io either vertical channel input

connector and set the Vertical MODE switch to dis-

play the channel used.

3. Set the appropriate VOLTS/DIV switch to produce a

display of approximately 2 or 3 divisions in ampli-

tude and center the display.

4. Set the A SEC/DIV switch to a sweep speed which

displays at least one complete waveform cycle.

5. Select ALT Horizontal MODE. Adjust both the appro-

priate channel POSITION control and the A/B SWP

SEP control to display the A trace above the B trace,

6. Adjust the B DELAY TIME POSITION control to

position the start of the intensified zone to the portion

of the display to be magnified (see Figure 2-19).
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Figure 2-19. Delayed-sweep magnification.

Set the B SEC/DIV switch to a setting which intensi-

fies the full portion of the A trace to be magnified. The

intensified zone will be displayed as the B trace (see

Figure 2-19). The B Horizontal MODE may also be

used to magnify the intensified portion of the A

Sweep.

The apparent sweep magnification can be calcu-

lated from the following formula:

Apparent

Delayed Sweep

Magnification

A SEC/DIV switch setting

B SEC/DIV switch setting

EXAMPLE: Determine the apparent magnification of

a display with an A SEC/DIV switch setting of 0.1 ms

per division and a B SEC/DIV switch setting of 1 us

per division.

Substituting the given values:

Apparent

Magnification

x 1074 s

x1028 ~ 1% = 100wkfk
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Pulse Jitter Time Measurement

To measure pulse jitter time:

1. Perform steps 1 through 7 of the preceding Magni-

fied Sweep Runs After Delay procedure.

2. Referring to Figure 2-20, measure the difference

between Point C and Point D in divisions and calcu-

late the pulse jitter time using the following formula:

Pulse Horizontal B SEC/DIV
Jitter = difference x switch
Time (divisions) setting

INTENSIFIED ZONE

TO BE MAGNIFIED

i

A TRACE

B TRACE

t . ff

‘ale

! i
MEASURE 1

TIME FROMTM! I*— JITTER

© TO ® 4732-17

Figure 2-20. Pulse jitter.

Triggered Magnified Sweep

The following procedure explains how to operate the B

Sweep in a triggered mode and to determine the

resulting apparent magnification factor. Operating the B

Sweep in a triggered mode provides a more stable

display, since the delayed display is triggered at the
same point each time.

1, Perform steps 1 through 7 of the preceding Magni-

fied Sweep Runs After Delay procedure.

2. Adjust the B TRIGGER LEVEL control so the intensi-

fied zone on the A trace is stable,

NOTE

The intensified zone seen in the ALT Horizontal

MODE display will move from trigger point to

trigger point as the B DELAY TIME POSITION

control is rotated.
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3. The apparent magnification factor can be calculated

from the formula shown in step 8 of the Magnified

Sweep Runs After Delay procedure.

DELAYED-SWEEP TIME

MEASUREMENTS

Operating this instrument with the Horizontal MODE set

to either ALT or B will permit time measurements to be

made with a greater degree of accuracy than attained

with Horizontal MODE set to A. The following procedures

describe how these measurements are accomplished.

Time Difference on Single Waveform

To measure time between two points on a waveform, use

the following procedure.

1. Preset instrument controls and obtain a baseline

trace.

2. Apply the signal to either vertical~channel input con-

nector and set the Vertical MODE switch to display

the channel used.

3. Set the appropriate VOLTS/DIV switch to produce a

display of approximately 2 or 3 divisions in

amplitude.

4. Set the A SEC/DIV switch to display the measure-

ment points of interest on the waveform. Ensure that

the SEC/DIV Variable contro! is in the CAL detent.

5. Select ALT Horizontal MODE and adjust both the

appropriate vertical POSITION control and A/B SWP

SEP control to display the A trace above the B trace

(see Figure 2-21).

6. Setthe B SEC/DIV switch to the fastest sweep speed
that provides a usable (visible) intensified zone.

7. Adjust the B DELAY TIME POSITION control to move

the intensified zone to the leading edge on the first

point of interest (on the Atrace); then fine adjust until

the selected portion (on the B trace) is centered at

any convenient vertical graticule line (see Figure

2-21).

8. Record the B DELAY POSITION dial setting.
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Figure 2-21, Time difference on single waveform.

Adjust the B DELAY POSITION control clockwise to

move the intensified zone to the leading edge of the

second point of interest (on the A trace); then fine

adjust until the rising portion (on the B trace) is

centered at the same convenient vertical graticule

used in preceding step 7.

10. Record the B DELAY TIME POSITION control dial

YW,

setting.

Calculate the time difference between repetitive

pulses using the following formula.

Time second first A SEC/DIV
Difference -( dial ~- dial } switch )
(Duration) setting setting setting

EXAMPLE: With the A SEC/DIV switch set to 0.02 ms

per division, the first B DELAY TIME POSITION dial

setting is 1.20 and the second B DELAY TIME

POSITION dial setting is 9.53 (see Figure 2-22).

Substituting the given values in the time difference
formula:

Time Difference = (9.53 - 1.20)(0.2 ms/div) =

1.666 ms

DIAL READING

AT POINT B
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Figure 2~22. DELAY TIME POSITION control settings.

Rise Time

Rise-time measurements use the same methods as

Time Difference on Single Waveform, except that the

measurements are made between the 10% and 90%

points of the low-to-high transition of of the selected

waveform. Fall time is measured between the 90% and

10% points of the high-to-low transition of the

waveform.

1. Preset instrument controls and obtain a baseline

trace.

2. Apply a signal to either vertical~channel input con-

nector and set the Vertical MODE switch to display

the channel used.

3. Set the appropriate VOLTS/DIV switch and variable

control for an exact 5-division display.

4. Vertically position the trace so that the bottom of the

waveform touches the 0% graticule line and the top

of the waveform touches the 100% graticule line.

5. Setthe A SEC/DIV switch so one transition of interest

is displayed. Ensure that the SEC/DIV Variable con-

trol is in the CAL detent.

6. Select ALT Horizontal MODE and adjust the B

DELAY TIME POSITION control to intensify the tran-

sition of interest on A Sweep. Set the B SEC/DIV

switch to spread the portion of the A display being

measured as much as possible on the B Sweep.
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7. Select the B Horizontal MODE. Adjust the B DELAY Substituting the given values in the time difference

TIME POSITION control until the display intersects formula:

the 10% point at the center vertical graticule line

(see Figure 2-23, Point A). Rise Time = (7.50 - 2.50)(1 ps/div) = 5 ps

8. Record the B DELAY TIME POSITION contro! dial

setting. Time Difference Between Two Pulses on Two

Time-Related Signals

9. Adjust the B DELAY TIME POSITION control until the : ; :

display intersects the 90% point at the center verti- 1. Preset instrument controls and obtain a baseline
cal graticule line (see Figure 2-23, Point B). trace, Set the A & B SOURCE switch to CH 1 and the

Vertical MODE switches to BOTH and ALT.

2. Using probes or cables having equal time delays,

apply the reference signal to the Channel 1 input and

apply the comparison signal to the Channel 2 input.

3. Set the appropriate VOLTS/DIV switch to produce a

display of approximately 2 or 3 divisions in

amplitude.

Ors bore be eee bee be AT.

90 { 4. Set the A SEC/DIV switch to display the measure-

ment points of interest within the graticule area.

5. Select ALT Horizontal MODE and CH 1 Vertical

MODE. Adjust both the Channel 1 POSITION control

and the A/B SWP SEP control so that the A trace is

displayed above the B trace.

xr

OS 6. Rotate the B DELAY TIME POSITION control to move

the intensified zone to the appropriate edge of the

reference signal (on the A trace); then fine adjust

until the edge of the reference signal (on the B trace)

@) is centered at any convenient vertical graticule line
(see Figure 2-24, Part A).

7. Record the B DELAY TIME POSITION control dial

6208-4" setting.

Figure 2-23. Rise time, differential time method. 8. Select CH 2 Vertical MODE and adjust both the

Channel 2 POSITION control and the A/B SWP SEP

control as necessary to display the A trace above

10. Record the B DELAY TIME POSITION control dial the B trace.
setting.

9, Rotate the B DELAY TIME POSITION control to move

the Intensified zone to the appropriate edge of the

comparison signal (on the A trace); then fine adjust

until the edge of the comparison signal is at the

same vertical reference point as used in preceding

step 6 (see Figure 2-24, Part B). Do not change the
EXAMPLE: With the A SEC/DIV switch set to 1 ps per setting of the Horizontal POSITION control.

division, the first B DELAY TIME POSITION dial set-

ting (Point A) is 2.50 and the second B DELAY TIME 10, Record the B DELAY TIME POSITION contro! dial
POSITION dial setting (Point B) is 7.50. setting.

11. Calculate rise time using the same formula listed in

the Time Difference on Single Waveform measure-

ment procedure.
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11, Calculate the time difference between the reference

signal (Channel 1) and comparison signal (Channel

2) as in the preceding Time Difference on Single

Waveform measurement procedure.

EXAMPLE: With the A SEC/DIV switch set to 50 ps

per division, the dial reading for the reference pulse

Operating instructions+ 2235A Instruction

(Channel 1) is 2.60 and the dial reading for the com-

parison pulse (Channel 2) is 7.10.

Substituting the given values into the time-

difference formula:

Time Difference = (7.10 - 2.60)(60 ps/div) = 225 ps
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4976-09

Figure 2-24. Time difference between two pulses on two time-related signals.
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WARNING

THE FOLLOWING SERVICING INSTRUCTIONS

ARE FOR USE BY QUALIFIED PERSONNEL

ONLY. TO AVOID PERSONAL INJURY, DO NOT

PERFORM ANY SERVICING OTHER THAN THAT

CONTAINED IN OPERATING INSTRUCTIONS

UNLESS YOU ARE QUALIFIED TO DO SO.

REFER TO OPERATORS SAFETY SUMMARY

AND SERVICE SAFETY SUMMARY PRIOR TO

PERFORMING ANY SERVICE.
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Section 3 —2235A instruction

THEORY OF OPERATION

INTRODUCTION

SECTION ORGANIZATION

This section of the manual contains a general summary

of instrument functions followed by a detailed descrip-

tion of each major circuit. Detailed block diagram and

schematic diagrams are located in the tabbed Diagrams

section at the back of this manual. They are used to show

the interconnections between parts of the circuitry, to

indicate circuit components, and to identify inter-

relationships with the front-panel controls.

The schematic diagram number associated with each

description is identified in the text and is shown on the

block diagrams. For best understanding of the circuit

being described, refer to the appropriate schematic

diagram and the two block diagrams.

INTEGRATED CIRCUIT DESCRIPTIONS

Digital Logic Conventions

Digital logic circuits perform 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 Jogic is a system of notation

whereby the more positive of two levels is the TRUE (or

1) state; the more negative level is the FALSE (or 0) state.

In this logic description the TRUE state is referred to as

HI, and the FALSE state is referred to as LO. The specific

voltages which constitute a HI ora LO state vary between

specific devices, For specific device characteristics,

refer to the manufacturer's data book.

Linear Devices

The functioning of individual linear circuit devices In this

section use waveforms or other techniques such as

voltage measurement and simplified diagrams to

illustrate their operation.

3-1



Theory of Operation— 2235A Instruction

GENERAL DESCRIPTION

NOTE

When reading this general circuit description of

the 2235A Oscilloscope, refer to the detailed

block diagram (Figure 9-4) located in the

Diagrams section of this manual. in Figure 9~4,

the numbered diamond symbol in each major

block refers to the appropriate schematic

diagram number.

Signals to be displayed on the crt are applied to either

the CH 1 Input connector or the CH 2 input connector.

These signals may be directly (DC) coupled to the

Attenuator circuit or ac (AC) coupled through an input-

coupling capacitor. The input signals may also be

disconnected from the oscilloscope circuitry and the

input attenuator grounded by setting the coupling switch

to the ground (GND) position.

The output signal frorn the Attenuator circuit is apptied to

the Vertical Preamplifier for further amplification.

Additionaily, the Channel 2 Attenuator can invert the

Channel 2 display on the crt. Trigger Pickoff Amplifiers in

each channel supply an internal trigger signal from either

or both channels to the Internal Trigger Amplifier.

Input signals are selected for display by the Channel

Switching circuit under control of the front-panel Vertical

MODE switches. The output signal from the Channel

Switching circuit is applied to a Diode Gate circuit to

enable either the vertical or trigger view signal to drive

the Delay Line Driver stage. This stage converts acurrent

input to a voltage output and provides an impedance

match for the Delay Line. The Delay Line produces

approximately 90 ns of delay in the vertical signal. This

allows the Horizontal circultry time to start the sweep so

the the operator can see the signal that triggered the

sweep.

Final amplification of the vertical signal is performed by

ihe Vertical Output Amplifier. This amplifier supplies the

signal levels necessaryfor vertical deflection of the elec-

tron beam In the crt. The upper frequency response of the

amplifier can be reduced by enabling the Bandwidth

Limit circuitry. For locating the position of off-screen

displays, the dynamic range of the amplifier can be

limited with the Beam Find circuitry. This circuitry also

intensifies the trace and limits horizontal deflection.

The A/B Sweep Separation circuitry supplies a dc-offset

current to the Vertical Output Amplifier which vertically

3-2

positions the B trace with respect to the A trace when Alt

Horizontal Mode is selected.

The A Trigger Circuitry uses either an Internal Trigger sig-

nal, an External Trigger signal, or a Line Trigger signal

obtained from the ac power line to develop the gate sig-

nal for the A Sweep Generator. The B Trigger circuitry

uses only the Internal Trigger signal to gate the B Sweep

Generator. A P-P Auto Trigger circuit ensures that the

range of the A TRIGGER LEVEL control tracks the peak—

to-peak amplitude of the trigger signal when either the

P-P Auto or TV Field trigger mode is selected. This

allows triggering on most signals without needing to

adjust the A TRIGGER LEVEL control. In Norm mode, the

A TRIGGER LEVEL control must be adjusted for the

correct trigger signal level before a sweep can be gen-

erated, When the TRIG VIEW switch is activated, the

signal appearing at the input of the A Trigger circuit is

applied to the Delay Line Driver and displayed on the crt.

ATV Field sync circuit provides stable triggering on tele-

vision vertical-sync pulses. Triggering at the television

line rate is accomplished when either P-P Auto or Norm

mode is selected.

The A Sweep Logic circuit controls sweep generation

and Z-Axis unblanking for the A Sweep display. When

the A Trigger Mode switches are set to either P-P AUTO

or TV FIELD and no trigger signal is present, the Auto

Baseline circuit causes the Sweep Logic circuit to pro-

duce a sweep for reference purposes. In the NORM

setting, the Auto Baseline circuit is disabled and sweeps

are inhibited until a trigger event occurs. This is useful for

triggering on low-repetition-rate signals. The SGL SWP

setting enables only one sweep to be generated after

being reset. Following the single sweep, the A Trigger

circuit is disabled until the SGL SWP button is pressed

again.

The A Sweep Logic circuit controls the operation of the A

Miller Sweep Generator circuit. The Sweep circuit

produces a linear sweep output with a ramp time that is

controlled by the A SEC/DIV switch. The sweep signal is

applied to the Horizontal Preamplifier for initial ampli-

fication and then to the Horizontal Output Amplifier to

drive the crt horizontal deflection plates.

The Horizontal Preamplifier gain is increased by a factor

of 10 when the X10 Magnifier is used. Horizontal

positioning of the display is accomplished in the Hori-

zontal Preamplifier circuit.



In the X-Y mode of operation, the Channel 1 signal from

the Internal Trigger circuitry passes through the X-Y

Amplifier to the Horizontal Preamplifier. In this operating

mode, the Channel 1 Internal Trigger signal suppliesthe

horizontal deflection to the crt, and the Miller Sweep

circuit is disabled to inhibit sweep generation.

The Alternate B Sweep circuitry controls the Alt and B

Horizontal mode displays and includes the B Miller

Sweep. Generator and B Sweep Logic circuitry. In

addition to providing the B Sweep sawtooth waveform,

signals are generated which control the display

switching between the A and B displays.

The intensity leveis of both the A and B Sweeps are set

by the front-panel A and B INTENSITY controls. These

controls, along with signals from the A and B Sweep

Logic circuits, determine the drive level to the Z-Axis

Amplifier.

The Z-Axis drive from both the A Sweep Logic circuit and

the Alternate B Sweep circuit is applied to the Z-Axis

Amplifier. The output signal from the Z-Axis Amplifier

circuit sets the crt intensity. When using Chop Vertical

mode, a blanking signal from the Chop Oscillator circuit

Theory of Operation 2235A Instruction

blanks the crt display while switching between the

vertical channels.

The Dc Restorer circuit applies the output voltage of the

Z-Axis Amplifier between the cathode and grid of the crt.

High de potentials on these elements prohibit direct

coupling to the crt.

The Power Supply provides the necessary operating

voltages for the instrument. Operating potentials are

obtained from a circuit composed of the Prereguiator,

Inverter and Transformer, and Rectifiers and Filters. The

Preregulator produces approximately + 43 V dc from the

ac power line which is used to drive the 20 kHz Inverter

stage. The transformer secondary windings provide

various ac levels that are rectified and filtered to produce

the operating voltages. A high voltage multiplier circuit

produces the accelerating, focus, and cathode

potentials required by the crt.

A front-panel CAL output is provided for use in adjusting

probe compensation and for checking vertical deflection

accuracy. The voltage at the CAL connector is a

negative-going square wave that has a peak-to-peak

amplitude of 0.5 V and a repetition rate of 1 KHz.
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DETAILED CIRCUIT DESCRIPTION

VERTICAL ATTENUATORS

The Channel 1 and Channel 2 Attenuator circuits, shown

on Diagram 1, are identical with the exception of the

additional Invert circuitry in the Channel 2 Paraphase

Amplifier. Therefore, only the Channel 1 Attenuator will

be described and the Invert circuitry of Channel 2 will be

discussed separately.

The Attenuator circuit (see Figure 3-1) provides control

of input coupling, vertical deflection factor, and variable

volts~per-division gain. Input signals for crt vertical

deflection may be connected to the CH 1 and the CH 2

input connectors. In the X-Y mode of operation, the sig-

nal applied to the CH 1 OR X connector provides hori-

zontal (X-Axis) deflection for the display, and the signal

applied to the CH 2 OR Y connector provides the vertical

(Y-Axis) deflection for the display.

Input Coupling

The signal applied to the CH 1 input connector can be ac

coupled, de coupled, or disconnected from the input of

the High Impedance Input Attenuator circuit. Signals

applied to the CH 1 input connector are routed through

resistor R1 to input Coupling switch $1. When S1 is set

for de coupling, the Channel 1 signal is applied directly

to the input of the High-Impedance Attenuator stage.

When ac coupled, the input signal passes through de-

blocking capacitor C2. The blocking capacitor prevents

the dc component of the input signal from being applied

to 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 S71 is set to

GND, the direct signal path is opened and the input of the

Buffer Amplifier is connected to ground. This provides a

ground reference without the need to disconnect the

applied signal from the input connector. The coupling

capacitor precharges through R2 to prevent large trace

shifts when switching from GND to AC.

Buffer Amplifier and Gain Switching Network

The Buffer Amplifier presents a high-impedance , low-

capacitance load to the signal from the High-

Impedance Attenuator and a low output impedance to

the Gain Switching Network. A dual-path amplifier is

used to combine high-dce stability with high-speed

performance.

In the slow path, the input signal is applied to both the

gate of source-follower Q13 and the inverting input of

U10 through the divider network composed of R3 and

RS. Transistor Q13 and emitter-follower Q18 isolate the

input signal from the loading of the Gain Switching Net-

work. The divider network at the output of the amplifier

(R46, R47, and R48) is connected to the other input of

U10. Amplifier U10 compares the two divider voltages

and changes the conduction level of current-source

transistor Q15 to correct for any error at the source of

Q13. Capacitor C10 limits the bandwidth of U10 so that

the slow path responds only to frequencies below

100 kHz.

HIGH-ZFROM

VERTICAL INPUT ——te) ATTENUATOR
w4, 10,COUPLING «400

BUFFER AMPL

FAST PATH

GAIN

SWITCHING To

NETWORK = f-——#TM VERTICAL
013, 18 ier PREAMP

24 40

BUFFER AMPL

SLOW PATH

Q15, U10

FREQUENCY

GAIN BALANCE

Raz

7683-23

Figure 3-1. Block diagram of the Vertical Attenuators.
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In the fast path, input signals are coupled through R6,

C6, Q13, and Q18 to the circuit output. By adjusting R47,

the gain in both paths is matched. Input offset voltage

compensation for U10 is provided by R10 to eliminate

trace shifts when switching between Volts/Div settings.

The Gain Switching Network divides down the Buffer

Amplifier output signal for application to the Paraphase

Amplifier and has an output impedance of 75 ohms for all

Volts/Div switch settings. The particular Volts/Div switch

setting will determine which contacts of $10 are closed

and therefore whether the Paraphase Amplifier will

receive a +1, +2, +4, or +10 signal.

Paraphase Amplifier

The Paraphase Amplifier converts the single-ended sig-

nal from the Gain Switching Network into a differentiai

signal for application to the Vertical Preamplifier.

Included in the circuitry is switching that provides extra

gain for the 2 mV position of the VOLTS/DIV switch,

adjustments for amplifier dc balance, and circuitry forthe

Variable Volts/Div function. Additionally, the Channel 2

Paraphase Amplifier contains circuitryto invert the Chan-

nel 2 display.

| The signal from the Gain Switching Network is applied to

the base of one input transistor in U30. The other input

transistor is biased by the divider network composed of

R30, R31, and R33 to a level that will produce a null

between the outputs of U30 (no trace shift on the crt

screen) when the VOLTS/DIV control is switched

between 5 mV and 2 mV. The input transistors buffer the

signal voltages and drive the input differential pair. Emit-

ter current for the differential input pair is supplied by

R21, R22, R23, and R25, with R29 serving as the gain-

setting resistor between the two emitters. In the 2mV

position, amplifier gain is increased by closing contact

15 of $10 to shunt R29 with R26.

The collector current through the differential input pair

serves as emitter current for the two differential output

transistor pairs. Base bias voltages for the two output

pairs are generated by the current through the diodes at

pins 7 and 14, and are controlled by R39 and the network

composed of R41, R42, and variable gain control R43.

Monolithic IC U30 has matched transistor charac-

teristics, so the ratio of currents in the two diodes

determines the current ratios in the output transistor

pairs. As VOLTS/DIV Variable potentiometer R43 is

rotated from the calibrated to uncalibrated position, the

conduction level of the transistors connected to R35 will

increase. Since the transistor pair outputs are cross-

wired, this increased conduction will subtract from the
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signal produced by the transistors connected to R38 and

the overall gain of the amplifier will decrease. Potenti-

ometer R25 adjusts the balance of the amplifier so there

is minimal de trace shift as the VOLTS/DIV Variable con-

trol is rotated.

Incorporated in the Channel 2 Paraphase Amplifier is

circuitry to invert the polarity of the Channel 2 signal.

Diodes CR85 and CR88 will route current from R91 and

R92 to the output pair not connected to R89 through

INVERT switch S90. When the switch is out, the transistor

pairs in U80 are biased as they are in U30 and there is no

trace inversion. For the IN position of S90, connections

io the bases ofthe output transistor pairs are reversed to

produce an inverted Channel 2 trace. Potentiometer R75

is adjusted so that there is minimal dc trace shift as the

INVERT button is changed between the IN and OUT

positions.

VERTICAL PREAMPLIFIERS

The Vertical Preamplifier, shown on Diagram 2, utilizes

differential signal current from the Paraphase Amplifier to

produce differential output current to drive the Delay Line

Driver. internal trigger signals for the Trigger circuitry are

picked-off and channel selection for the crt display is

controiled by the Channel Switch circuitry.

Common-base transistors Q102 and Q1i03 convert

differential current from the Paraphase Amplifier into

level-shifted voltages that drive the bases of the input

transistors of U130 and the Internal Trigger circuitry.

Emitter current for the differential input pair is supplied by

Q114 and Q115. POSITION control R112 adjusts the

base voltages through U120A and B to provide position

information. The collector current of the differential input

pair of U130 serves as emitter current for two differential

output pairs, One of the collectors of each output pair is

grounded and the other provides output drive to the

Delay Line Driver. The base voltages of the transistors

with grounded collectors are held at ground potential by

R136. The base voltages of the other transistors are con-

trolled by the Channel Switch and Trigger View circuitry.

When Channel 1 is selected to drive the Delay Line

Driver, the Q output of U540A is HI. The transistors with

the ungrounded collectors will then be forward-biased

and the Channel 1 signal will be conducted through to

the Delay Line Driver. If Channel 1 is not selected, then

the Q output of U540A is LO. The transistors with the

ungrounded collectors are then reverse~biased and the

output signals will be conducted to ground by the other

transistor pair. The gain of the Preamplifier is set by

adjusting R145 to determine how much signal current

will be shunted between the two differential outputs.
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When TRIG VIEW push button $200 is pressed in, -8.6V

is applied to R138 and R188 to turn off the transistors in

U130 and U180 with ungrounded collectors. Both

Channel 1 and Channel 2 output signals are then con-

ducted to ground. Zener diode VR200 turns on and

CR200 and CR201 become reverse biased. Trigger View

transistors Q440 and Q441 are then coupled to the Delay

Line Driver through forward-biased diodes CR202 and

CR203. The crt trace will then be a display of the A Trigger

signal.

CHANNEL SWITCH AND VERTICAL

OUTPUT

The Channel Switch circuitry, shown on Diagram 2,

utilizes the front-panel Vertical MODE switches to select

the crt display format. See Figure 3-2 for a block

diagram of the circuit.

When any display mode other than X~Y is selected, the

XY1 Jine connected to $550 is LO (through the saturated

Q550 transistor). Vertical MODE switches S545 and

$550 control the connection between the XY1 line and

the PR and CL inputs of U540A to obtain the various dis-

play formats described below.

CHANNEL 1 DISPLAY ONLY. The CH 1 position of S550

appiles a LO to the PR input of US40A while the CL input

is held HI by R550, pin 7 (Diagram 4). This will produce a

HI and aLO on the Q and Q outputs respectively, and the

Channel 1 Preamplifier signal will drive the Delay Line

Driver as described in the Vertical Preamplifier section.

The Channel 2 Preamplifier will be disabled.

CHANNEL 2 DISPLAY ONLY. The CH 2 position of S550

holds the CL input of U540A LO through CR538 and the

PR input is held HI by R550, pin 8. The outputs will then

be QLO and @ HI to enable the Channel 2 Preamplifier

signal to drive the Delay Line Driver while the Channel 1

Preamplifier is disabled.

To display the ADD, ALT, or CHOP formats, S550 must be

in the BOTH position to provide a LO signal to S545.

ADD DISPLAY. In the ADD position of S545, both the PR

and CL inputs of U540A are heid LO by CR537 and

CR540. The Q and outputs are then both HI and signal

currents from the Channel 1 and Channel 2 Preamplifiers

add together to drive the Delay Line Driver.

CHOP DISPLAY. In the CHOP position, the

CHOP_EN(L) line is held LO, keeping the Q output of

U540B HI. This enables multivibrator U537D to run at a

frequency that is determined by R544, R545, and C545.

The output of U537C, the inverted output of the

multivibrator, is used to drive U537A and U537B.

CHANNEL 1
FROM CHANNEL1 ____,,| AMPLISIITCH

arc
ATTENUATOR

4

CHANNEL

SELECTOR

Loaic

$550

US37A, C, D,

VIEW SWITCH saat

UB4OA, B

DIODE

ch200, Gitzo!
200 R202, CR203

TRIGGER pe _ TODELAY

LINE DRIVER

}
A TRIGGER

SIGNAL

CHANNEL 2
FROM CHANNEL2 | AMPL/SWITCH

U180
ATTENUATOR

0440, 0441

7883-24

Figure 3-2. Block diagram of the Channel Switching circuitry.
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Coupling capacitor C547 and resistors R547 and R548

form a differentiating circuit that produces positive- and

negative-going, short-duration pulses. These pulses

are inverted by U537B to generate the CHOP_BLANK

signal utilized by the Z-Axis Amplifier.

The ALT_SYNC signal applied to one input of U537A is HI

except during Holdoff. This allows the output of U537C to

be inverted by U537A which drives the clock input of

U540A. Since the @ output of U540A is connected back

to the D input and both the PR and CL inputs are Hi, the

outputs of U540A will toggle with each clock input. The

Delay Line Driver will then be driven alternately by the

Channel 1 and Channel 2 Preamplifiers at a rate

determined by multivibrator U537D.

ALTERNATE DISPLAY. In the ALT position, the

CHOP_EN(L) line is held Hi and multiviorator U537D is

disabled. The output of U537C will be HI and the

CHOP_BLANK signal from U537B will be LO. Input sig-

nals to U537A will be Hi from U537C and the ALT_SYNC

signal from the Holdoff circuitry in the A Sweep Gen-

erator, The output of U537A will then be the inverted

ALT_SYNC signal which clocks U540A. This causes the

outputs of U540A to toggle at the end of each sweep so

that the Channel 1 and Channel 2 Preamplifier signals

will alternately drive the Delay Line Driver.

Delay Line Driver

The Delay Line Driver, shown on Diagram 3, converts the

signal current from the Vertical Preamplifiers or the Trig-

ger View circuitry into a signal voltage for input to the

Delay Line. Transistors Q202, Q203, Q206, and Q207

form a differential shunt-feedback amplifier with the gain

controlled by R216 and R217. Amplifier compensation is

provided by C210 and R210 and output common-mode

de stabilization by U225. Should the voltage at the junc-

tion of R222 and R223 deviate from zero, U225 will sink

or source base current to Q202 and Q208 through R202

and R203. This will return the outputs of the Delay Line

Driver to an average de value of zero volts. Delay Line

DL9210 provides a vertical signal delay of about 90 ns so

that the Sweep Generator has sufficient time to start a

sweep before the vertical signal that triggered the sweep

reaches the crt deflection plates. This permits viewing

the leading edge of the internal signal that originated the

trigger pulse.

Vertical Output Amplifier

The Vertical Output Amplifier provides final amplification
of the input signals for application to the vertical deflec-

tion plates of the crt. Signals from the Delay Line are
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applied to a differential amplifier composed of Q230 and

Q231 with low- and high-frequency compensation pro-

vided by the RC networks connected between the

emitters. Overall gain is set by R233 with temperature

compensation provided by RT236. The output stage of

the amplifier utilizes two series-connected transistor

pairs, Q254-Q256 and Q255-Q257, that convert the

collector currents of Q230 and Q231 to proportional out-

put voltages. Resistors R256, R258, R257, and R259

serve as feedback elements and also as divider net-

works so that each transistor in a pair drops haif the final

output voltage. The amplifier output signals are applied

to the vertical deflection plates of the crt to produce

deflection of the crt beam.

BW LIMIT switch S226, C228 and C229, and a diode

bridge consisting of CR226, CR227, CR228, and CR229,

are utilized to reduce the bandwidth of the amplifier if

desired. With the bandwidth limit off, R226 is grounded

and the nonconducting diode bridge isolates C228 and

C229. With bandwidth limit on, R226 is connected to the

+8.6 V supply and the diode bridge conducts. The two

capacitors are no longer isolated and will attenuate

high-frequency signals.

BEAM FIND switch S390 (Diagram 10) changes output-

amplifier biasing to limit the voltage swing at the crt

plates. This keeps the vertical trace within the graticule

area for locating off-screen traces. With the switch in the

normal out position, the ~8.6 V supply provides emitter

Current to the amplifier output stage through R261. When

the BEAM FIND switch is in, the direct -8.6 V supply to

R261 is removed and emitter current is now supplied

through R261 and R262 in series. This reduces the

amount of available emitter current and limits the ampli-

fier dynamic range.

A/B Sweep Separation Circuit

The circuit composed of Q283, Q284, Q285, and

associated components provides a means of vertically

positioning the B trace with respect to the A trace during

Alt Horizontal Mode displays. During the B Sweep

interval, the SEP(L) signal from the Alternate Display

Switching circuit is LO and Q283 is biased off. This

allows A/B SWP SEP potentiometer R280 to affect the

bias on one side of a differential current source

composed of Q284 and Q285. This supplies a de offset

current to the Vertical Output Amplifier and changes the

position of the B trace on the crt screen.

During the A Sweep interval, the SEP(L) signal is HI and

Q283 is turned on. The base voltages of Q284 and Q285
are then the same, and equal current is supplied to both

sides of the Vertical Output Amplifier so that no offset of

the A trace occurs.
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TRIGGER AMPLIFIERS AND SWITCHING

The Trigger Amplifiers, shown on Diagram 4, provide sig-

nals to the Trigger Generator circuit from either the Verti-

cal Preamplifiers, the EXT INPUT connector, or the power

line. The A & B SOURCE switch selects either Channel 1,

Channel 2, a composite of both, or, for A-Trigger, the EXT

INPUT as the trigger source. The A COUPL switch offers

ameans of accepting or rejecting certain components of

the trigger signals that are coupled to the A Trigger Gen-

erator and also selects line trigger.

Trigger Switching

Logic levels used to select the desired trigger mode are

generated by programmed array logic (PAL), U555,

depending on input signals from A & B SOURCE switch

$555, A COUPL. switch S392 and the two Vertical MODE

switches S545 and S550 (+ XY & U540). For the dis-

cussion below, the appropriate levels to implement the

function will be mentioned, but if greater detail is

desired, the inputsto U555 for the various switch settings

are shown in Table 3-1 and the logic equations for the

output levels are shown in Table 3-2.

Internal Trigger

Signals from the Vertical Preamplifiers drive the Internal

Trigger Amplifier with channel selection determined by

the Vertical and Horizontal MODE switches.

Trigger pickoff from the Preamplifiers is accomplished

by Q302 and @303 for Channel 1 and Q327 and Q328 for

Channel 2. The circuitry associated with Channel 2 is the

same as that for Channel 1 except that it does not have a

trigger offset adjustment.

Signals from the Channel 1 Preamplifier are applied to

Q302 and Q303. These emitter-follower transistors each

drive one input transistor in U310, and the collectors of

the U310 input transistors in turn supply emitter current to

two current-steering transistors. The compensation and

biasing network connected to the emitters of the input

transistors in U310 ts fixed for Channel 2 but not for

Channel 1. Potentiometer R309 adjusts the emitter bias

levels of the two input transistors so that dc offsets

between channels can be matched.

The base bias voltages of one transistor in each output

differential amplifier pair is fixed by the divider network

composed of R321 and R322. The other base voltage is

controlled by the CH1_TR(L) from line U555. When the

CH1_TR(L) signal is Hi, the transistors in each output pair
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with the collectors connected together are biased on

and the other transistors are off. The collector signal cur-

rents are equal in magnitude but opposite in polarity and

signal cancellation occurs. Ifthe CHi_TR(L) signal is LO,

the other transistors in each pair will be biased on and an

output signal will be developed across R314 and R315to

drive the Internal Trigger Amplifier.

Internal trigger sources are chosen by the A & B

SOURCE switch with the A COUPL switch set to a

position other than A LINE SOURCE. This causes a Hi

output on U555, pin 14, and a LO on pins 12 and 13,

tuming Q392 and Q399 ON, which reverse biases CR393

and CR399 to prevent external trigger signals or the line

trigger signal from reaching the A Trigger Generator.

Signals from the internal Trigger Amplifier are passed to

the A Trigger Generator through CR372, which is

forward-biased because Q369 is OFF.

Table 3-1

Front Panel Trigger Switch Setting

to PAL Input Decoding

SWITCH PAL (U555) INPUTS

SETTINGS XY MODE XY MODE

A&BSOURCE | A B A| B

VERT MODE 1 1 1 1

CH i 0 1 1 1

CH2 1 0 1 1

A EXT 0 0 i i

A COUPLING Cc D ci} D

NORM 1 1 1 1

HF REJ 0 1 i¢) 1

LF REJ 1 0 1 0

ALINE SOURCE | 0 0 0 1

VERTICAL MODE| E FG E F G

CHI 1 1 0 0 0 1

CH2 1 0 1 ie] 0 1

ADD 1 0 0 0 0 1

BOTH < ALT 0 1 1 0 | 0 1

CHOP | 1 1 1 010 1

Input Q (Pin 8 of U555) is supplied by U565C.



Use the following equations with the input values from Table 3-1 to determine the value of the PAL outputs for

different switch settings.

Theory of Operation — 2235A Instruction

Table 3-2

PAL Logic Implementation

PAL OUTPUT DEFINING EQUATION PIN NUMBER

Fi = CHITA = AEGQ + AEFG + BG + AEFG + AEFQ + Be + BF 19

F2 = CHER = BrGQ + BEQ + BEF + BEFG + A 18

Fa = VALT = EF 7

F5 = {FRE = Od 16

F7 = XY - BEF 15

FB = INT = BD + AD + BC + AC 14

F9 = EXT = ABD + RBC 13

FIO = LINE = OOF + GDE + BCD 12

2235A USS5 Pin Assignment

Al 4 20 | Veo

B| 2 19 | FA

cl 3 18 | F2

inputs Di 4 17 | F4

e E| 5 16 | FS outputs
Fl 6 15 |F7 Pu

al 7 14 | FB

ail 38 13 | FO

Not used| 9 12 | F10

GND | 10 1
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CHANNEL 1. For triggering from Channel 1, the A&B

SOURCE switch is set to CH 1. The output at U555, pin

19, will then be LO and the Channel 1 signal path through

U310 will be enabled. The Channel 2 signal path is

disabled by U555, pin 18, being HI.

CHANNEL 2. For triggering from Channel 2, the A & B

SOURCE switch is set to CH 2. USS55, pin 18, is LO and

will enable the Channel 2 signal path through U335 while

the HI output at U555, pin 19, will disable the Channel 1

path.

Vertical MODE. When the A & B SOURCE switch is set

to VERT MODE, trigger source selection is determined

by the two Vertical MODE switches, S545 and S550 (Dia-

gram 2).

When Channel 1 is selected (Vertical MODE switches set

to CH 1), CH1_TR(L) from U555, pin 19, is LO and pin 18

is HI and the Channel 1 signal will be selected.

When Channel 2 is selected (Vertical MODE switches set

to CH 2), logic levels at pins 18 and 19 of U555 are LO

and Hi, respectively, and the Channel 2 signal is used.

When the Vertical MODE switches are set to BOTH-ALT,

input at US65B, pin 3, is LO causing the output to be HI,

which in turn enables a signal path through US65C. The

CH2_VERT signal from U540A, pin 6 (Diagram 2), is

inverted and applied to U555. Since this signal toggles

with each sweep, the logic levels at pins 18 and 19 of

U555 change at the same time, alternately selecting the

trigger source to follow the displayed channel.

Inthe ADD Vertical MODE position, inputs at pins 6 and 7

of U555 are LO which causes output pins 18 and 19 to

also be LO. Both Channel 1 and Channel 2 signal paths

will be enabled and their output current will be summed

at the inputs of the Internal Trigger Amplifier to produce

the internal trigger signal.

The CHOP Vertical MODE position results in a HI on all

three inputs to US65B, and this sets the output,

CHOP_EN(L) LO. Pins 18 and 19 of U555 are again both

LO, and the signal to the internai Trigger Amplifier will be

the same as for the ADD mode.

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 Amplifier and

the A and B Trigger Generators.

Signal current is applied to the emitters of U350D and

U350E. The collector current of U350D is converted to a

voltage across feedback resistor R357. The opposite-

phase collector current of U350E causes a voltage drop

across R359 which adds to the voltage at the collector of

U350C. This voltage appears at the base of U350A which

buffers and level shifts the signal back to 0 V. The emitter

signal of U350A drives the X-Axis Amplifier, the B Trigger

Generator, and the base of U350B. The emitter signal of

U350B in turn drives the A Trigger Generator whenever

CR372 is forward biased.

A External Trigger Amplifier

The A External Trigger Amplifier buffers signals applied

to the EXT INPUT connector to drive the A Trigger

Generator. Input signal coupling is determined by A EXT

COUPL switch S380 which selects AC, DC, or ae
coupling.

When S380 is in the AC position, the input signal is ac~

coupled through C376. In the DC position, the input

signal is connected directly fo the amplifier. The 28

position attenuates the input signal by a factor of 10

through the compensated divider composed of R377,

C377, R378, R371, R378, C379, R380, C380, R381, and

C381.

The signal is then applied to the gate of Q382A. This

source-follower drives emitter-follower transistor Q384

which lowers the amplifier output impedance. The two

FETs are a matched pair, and since the gate and source

of Q382B are connected together, Q382B will supply

source current for Q382A such that there will be no

voltage crop across the gate-source junction of Q382A.

Q381 is connected as a protection-diode and clamps

the signal at the gate of Q382A to about -9V. The amplifi-

er output will drive the A Trigger Generator through

forward-biased CR393 whenever the A & B SOURCE

switch is set to A EXT (except for LINE). When the A & B

SOURCE switch is not set to A EXT, the base-emitter

junction of Q384 will be reverse biased and the amplifier

will be disabled.

Line Trigger Amplifier

The Line Trigger Amplifier supplies a line-frequency trig-

ger to the A Trigger Generator when the A COUPL switch

is in the A LINE SOURCE position.

Transformer T390 in the Power Supply (diagram 9) pro-

vides a line-frequency signal through R397 to Q397.

Diode CR399 is forward biased when $392 is in the A

LINE SOURCE position, and the emitter signals of Q397

will drive the A Trigger Generator.



A Trigger Bandwidth

With the A COUPL switch in NORM position, the base of

Q4089 is pulled to ground by Q374. LF_REJ from U585 is

HI, turning off Q400 (Diagram 5). Output of Q400 is then

low, turning on Q402, which supplies emitter current to

Q4085, turning it on. With Q402 turned on, Q405 acts as

an emitter follower which drives the trigger input of U460

and the peak detectors, The voltage at the collector of

Q400 is low enough to keep Q406 and CR406 tumed off.

Therefore, the only signal path is through Q405 to the

peak detectors, which passes all frequency com-

ponents of the trigger signal.

In the HF REJ mode of trigger coupling, Q374 is turned

off by $392, turning on Q409 which bypasses high-

frequency components of the trigger signal to ground,

resulting in the attenuation of frequencies above

approximately 40 kHz. Bias conditions on Q402, Q405,

and Q406 (Diagram 5) remain the same as in the NORM

setting.

In the LF REJ mode of trigger coupling, Q409 is turned

off, disconnecting C409 from ground. The LF_RE4J line is

now LO, turning on Q400. This turns off Q402, which in

turn, turns off Q405 and CR405. The only signal path is

through Q406 to the trigger peak detectors. Transistor

Q406 and CR406 are turned on by current supplied

through R406. Capacitor C410 and R410 form a high-

pass filter, resulting in the attenuation of frequencies

below approximately 40 kHz.

A TRIGGER GENERATOR

The A Trigger Generator, shown on Diagram 5, supplies

trigger signals to the A Sweep Generator. Included in the

A Trigger Generator circuit are the P-P Auto Trigger, A

Trigger Level comparator and Schmitt Trigger, and TV

Triggering circuitry.

A Trigger Level Circuit

The A Trigger Level Circuit establishes voltages at the

ends of the A TRIGGER LEVEL potentiometer as a func-

tion of the A TRIGGER push button selection and trigger

signals selected by the A & B SOURCE switch.

In the P~P Auto and TV Field modes, Q413 is off and

CR414 and CR415 are reverse blased. Trigger signals

selected by the A & B SOURCE switch are applied to

peak detectors consisting of ©420-Q422 and

Q421~Q423, These peak detectors track dc levels and

have a high voltage transfer efficiency. The positive~ and

negative-peak signal levels stored by C414 and C415

are near the peak leveis of the trigger signal. Amplifiers

U426A and U426B are configured as voltage followers

with transistors Q428 and Q429 in the feedback loops.

These transistors thermally compensate for Q420 and

Q421 and level shift the amplifier outputs back to the

original dc levels of the input trigger signals. The output

of U426A will be the positive peak voltage of the input

trigger signal and the output of U426B will be the nega-

tive peak voltage. Potentiometers R434 and R435 adjust

for de offsets in the trigger circuitry. In the Norm mode,

+8.6 V is applied to the junction of R411 and R414.

Diode CR414 is forward biased and Q413 is turned on,

which forward biases CR415. Input transistors Q420 and

Q421 are then biased off and no trigger signals will reach

the A Trigger Level circuit. The inputs and outputs of

U426A and U426B will then be fixed voltages and inde-

pendent of trigger-signal amplitude.

A Trigger Level Comparator and Schmitt

Trigger

Integrated circuit U460 contains the Trigger level

comparator and Schmitt Trigger circuitry. The output volt-

age of the A Trigger amplifier is applied to U460, pin 4.

The other input to the comparator is the wiper voltage on

the A TRIGGER LEVEL control, applied to pin 2 of U460

through zero-offset buffer Q446 and Q450. The resistor

R452 and the voltage at pin 5 of U460 set the emitter cur-

rent 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

positive-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 $460 through R459, R461, and

R462.

The sensitivity of the Schmitt Trigger is controlled by the

current at pin 9. The setting of R479 determines the circuit

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

supplied through pins 11 and 14. When TV Field is not

selected, the TV_TRIG_ENABLE line connected to

CR476 and R473 is LO. Transistors Q473 and Q474 are

biased off which also biases Q487 off. Resistor R476

biases CR467 and CR477 on and the + Out Trigger sig-

nal from pin 10 of U460 passes through the diodes to

U506-6 of the A Sweep Generator.
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TV Trigger Circuit

When TV FIELD is selected, the TV_TRIG_ENABLE 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 horizontal sync~

pulse swing causes the trigger IC U460 to output a

pulse-train that corresponds to the sync-pulses of the

TV signal. This pulse-train is filtered by R467, R468,

C467, R469, R470, and C469, and applied to the bases

of Q473 and Q474, Normally, the duty cycle of the hori-

zontal sync-pulses is low, and the filtered average volt-

ages of the pulsetrain bias Q473 off and Q474 on. This

causes Q487 to conduct, providing a LO to the sweep

generator. When the TV-Vertical~Sync block occurs, the

duty cycle of the horizontal sync-pulses increases, and

the filtered average voltages of the pulse-train bias

Q472 on and Q474 off, turning off Q487 and providing a

positive-going signal to US506, pin 6, to initiate a sweep.

A SWEEP GENERATOR AND LOGIC

The A Sweep Generator and Logic circuitry, shown on

Diagram 6, produces a linear voltage ramp that is arnpii-

fled by the Horizontal Amplifier to provide horizontai

deflection of the crt beam. The Sweep Generator circuits

also produce signals that are used to generate correct

timing of the ert unblanking and intensity levels used for

viewing the display. See Figure 3-3 for the block

diagram of the A Sweep Generator and Logic circuitry.

The Sweep Logic circuitry controls the holdoff time,

Starts the sweep upon reception of a trigger signal, and

terminates the sweep at the proper sweep level. When

using P-P Auto or TV Field triggering, the Sweep Logic

Circuitry will cause the Sweep Generator to free run,

producing a baseline trace if a trigger signal is not

received within a predetermined time period.

A Miller Sweep Generator

The A Miller Sweep Generator producesa linear voltage

ramp that drives the Horizontal Amplifier. It produces this

ramp by maintaining a constant current through timing

capacitors to obtain a linearly increasing voltage.

Field-effect transistors Q704A and Q704B are matched

devices with Q704B sourcing current for Q704A. Since

the gate and source of Q704B are connected together,

the source current of Q704A will be of a magnitude such

that there is no voltage drop across its gate-source

junction.

When the sweep is not running, Q701 is biased on to

hold the timing capacitors ina discharged state. The low

impedance of Q701 in the feedback path holds the Miller

Sweep output near ground potential. The voltage across

Q701, in addition to the base~emitter voltage of Q706,

prevents saturation of the output device.

A sweep ramp is initiated when Q576 is biased off. This

will bias off Q701 and the timing capacitors can charge

at a rate determined by timing resistors R701 and R702

and the position of A & B SEC/DIV switch $701. One end

of timing resistor R701 is connected to the wiper of R721

and the other end is connected to the input of the Miller

integrator. Due to feedback from the circuit output

through the timing capacitors, the integrator input volt-

age remains fixed and establishes a constant voltage

across the timing resistors. This constant voltage, which

produces a constant current through the timing

capacitors, resutts in a linearly increasing voltage at the

output of the A Miller Sweep circuit.

TRIGGER

SIGNALS
ASWEEP

FROM THE

ATRIGGER AUTO
CIRCUITRY — te! BASELINE

Q501, 0509,

W502, US06A

SINGLE

A SWEEP

LOGIC

USOZA,

USO6A, B,
U5328,C, 0 HOLDOFF

u504B

GENERATOR

Q701

O7944A, B,
Q706, U7158.

To

p> HORIZONTAL
AMPLIFIER

t
SWEEP

U532A
END-OF-SWEEP

Q825

7683-25

Figure 3-3. Block diagram of the A Sweep Generator and Logic circuitry.
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When the output reaches approximately 12 V, the Sweep

Logic circuitry will initiate the holdoff period in which

Q701 is turned on and the A Sweep Generator is reset.

This holdoff period is necessary so that the timing

capacitors can be fully discharged before another

sweep starts. Capacitors C702 and C703 are always in

the charging circuit and are used for high sweep speeds.

Capacitor C701A in series with C701B are used for

medium sweep speeds, and C701B is used for slow

sweep speeds.

The Sec/Div Variable circuitry utilizes an operational

amplifier to maintain a constant reference voltage at one

end of R721 independent of the circuit load. The voltage

applied to the timing resistors varies with the rotational

position of R721, the SEC/DIV Variable control. A fixed

de voltage is applied to the noninverting input of the

operational amplifier and feedback resistors R717 and

R718 establish approximately double that valtage at the

anode of VR720.

A Sweep Logic

The A Sweep Logic circuitry controls sweep generation,

as a function of incoming trigger signals and the A

Trigger mode selected.

/ Incoming trigger signals from the output of U460 will

clock U502, a one-shot multivibrator, and cause the Q

output to go from LO to HI. if another trigger signal is not

received by U502 within a time period determined by the

time constant of R506 and C501, the Q output will return

LO. Whenever trigger signals are being received, the Q

output of U502 will blas on Q509 and illuminate TRIG’D

LED DS518. The output state of U502 is used in the Auto

Baseline circuit described in the P~P AUTO and TV

FIELD section.

NORM. When NORM Trigger mode is selected, input pin

12 of U532D is held Hi by $401B, causing the gate output

to also be HI. The output of US32C will then be LO and

U506A will not be held reset. Input pin 4 of US324 is held

HI by $401C, causing the output to be LO which places a

LO on the D input of US06A. Trigger signals received at

the clock input of U506A will then clock this LO to the Q

output.

During the previous holdoff period, USO6A had been set

by U532B so that the Q output went LO. This biased on
Q576 and the A Miller Sweep was prevented from run-

ning. Whenever USO6A Is clocked following holdoff by a

trigger signal, the LO on the D input will be transferred to

the Q output and the Q output will go HI. This will bias off

Q576 and the A Miller Sweep will generate the sweep

tamp as described in the A Miller Sweep Generator

Theory of Operation —2235A instruction

section. When the ramp voltage Is about 12 V, Q525 will

be biased on. The output of U532B will change from LO

to HI, setting US06A and biasing on Q576. With Q576

conducting, holdoff one-shot US04B will be triggered

and the A Miller Sweep Generator will be reset to turn off

Q525.

With U504B triggered, the Q output changes from HI to

LO and will stay LO for a time duration determined by the

Var Holdoff circuitry and the A SEC/DIV switch position.

VAR HOLDOFF potentiometer R521 determines the

amount of charging current available to charge C518,

C519, or C520 at pin 15 to the threshoid voltage level on

pin 14. During the time the is LO, the set input of U506A

is held Hi so that no trigger pulses can initiate a new

sweep. When pin 15 of U504B reaches the threshold

voltage onpin 14, the Q output goes Hi to end the hoidoff

period and release U506A from the set condition. The cir-

cuit is then enabled to generate another sweep once a

trigger signal is again applied to the clock input of

U506A.

P-P AUTO and TV FIELD. When P-P AUTO or TV FIELD

is selected, the Auto Baseline configuration is enabled.

Pin 12 of U532D is held LO by R569 and the output will

follow the signal provided by the Q output of U502. If

trigger signals are being received by U502, the output of

U532D will be HI and cause the output of U532C to be

LO. Flip-flop U506A will respond to trigger signals as

described in the NORM section. If trigger signals are not

being received by U502, the output of U532D will be LO.

The output of US32C will then be the inverse of the input

signal applied to pin 11 so that U506A will be reset when

holdoff ends, causing a sweep to be generated. With no

new trigger pulses being applied to the circuitry, US506A

will be continuously set and then reset in this manner to

generate sweeps.

SGL SWP. In the single sweep mode, both the P-P

AUTO and NORM buttons are out. This results in a LO at

the output of U532C so that US06A is not held reset. ALO

is also on input pin 4 of U532A.

During the previous holdoff period, U532B had reset

USO6B to cause the Q output to be LO. The D input of

US506A will therefore be HI and clock signals to the gate

will keep the Q output LO and the sweep disabled. When

the SGL SWP button is pushed in, the @ output of U504A

will go LO for a time period determined by the time con-

stant of R504 and C504 and then return HI. This HI will

then clock through the HI onthe D input of USO6B to the Q

output. Consequently, the output of U532A will go LO

and CR514 will be reverse biased to bias on Q511 and

light the READY LED. The next trigger pulse applied to

the clock input of USOGA will then initiate a sweep as

described previously. At the end of the sweep, U506B
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will again be reset, causing the TRIG'D LED to go out

and place a HI on the D input of U506A. Anew sweep will

not be initiated until the SGL SWP button is again

pushed.

X-Y, in the X-Y mode of operation, the XY2(L) line is LO

which holds the input of U523B LO through CR518. The

output of U532B will hold US06A set and no sweeps can

be initiated.

ALTERNATE B SWEEP

The Alternate B Sweep circuitry, shown on Diagram 7,

produces a linear voltage ramp that is amplified by the

Horizontal Amplifier to provide the b Sweep horizontal

deflection on the crt. The Alternate B Sweepcircuitry also

produces the sweep-switching signals that control the

display of the A and B Sweeps, and the gate signals

used by the Intensity and Z-Axis circuits to establish the

ert unblanking and intensity levels needed for producing

both the A intensified and B Sweep displays.

The B Sweep ramp is enabled by the B Sweep Logic

circuit elther immediately after the end of the established

delay time (Runs After Delay) or upon receipt of the first

trigger signal after the delay time has elapsed. 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 composed of Q709,

Q710A, Q710B, Q712, and associated timing com-

ponents. This circuit produces the B Sweep and

functions in the same manner as the A Miller Sweep Gen-

erator, see the A Miller Sweep Generator section for a

description of circuitry operation. The output at the

collector of Q712 drives the Horizontal Amplifier and

Q643.

B Trigger Level Comparator and Schmitt

Trigger

The B Trigger Level Comparator and Schmitt Trigger are

contained in U605. This circuit determines both the trig-

ger level and slope at which the B triggering signal is pro-

duced. It functions in the same manner as the A Trigger

Level Comparator and Schmitt Trigger with the exclusion

of the TV trigger circultry. See the A Trigger Level Com-

parator and Schmitt Trigger section for a description of

Circuit operation. The + OUT terminal of U605 is directly
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connected to the clack input of U670A to initiate the B

Sweep when the B trigger is utilized.

Runs After Delay

The Runs After Delay circuit allows the B Sweep Logic to

generate a B Sweep independently of any B Trigger

signals. In the Runs After Delay mode, B TRIGGER

LEVEL control R602 is rotated fully clockwise. This

biases off Q637 and places a LO on the collector.

Inverter U660D will then have a HI output with resistor

R640 providing positive feedback. This HI output reverse

biases CR626, so the state of U670A is determined by

the level at U660F pin 12.

If the B TRIGGER LEVEL control is not fully clockwise,

Q637 is biased on and the B Sweep is in the triggered

mode. The output of US60D will be LO which keeps the S

input of U670A LO, preventing the flip flop from being set

by the output of U660F.

Operation of the B Sweep Logic circultry under both of

these conditions is described in the B Sweep Logic

discussion.

B Delay Time Position Comparator

The B Delay Time Position Comparator circuit compares

the amplitude of the A Sweep sawtooth output voltage to

the dc voltage level set by B DELAY TIME POSITION

potentiometer R9644. The output of the comparator is

used to initiate a B Sweep and to control the B Z-Axis

Logic circuit switching.

The inputs to the comparator, U655, are the wiper voltage

of R9644 and the A Sweep voltage from the divider net-

work composed of R651, R652, and R653. Input voltage

ranges to the comparator are determined by VR645 and

R646 for the noninverting input and by R652 for the

inverting input. Delay Start potentiometer R646 is

adjusted in conjunction with potentiometer R652 to set

the B DELAY TIME POSITION dial calibration.

The output of the comparator is enabled or disabled by

the strobe signal connected to pin 6. When the

A_ONLY(L) signal is HI, the comparator is enabled.

When the A_ONLY(L) signal is LO, the output of the com-

parator is a high impedance and therefore a HI is present

on pin 9 of U680C.

B Sweep Logic

The B Sweep Logic circuitry utilizes signals from the

associated B Sweep circuitry to generate control signals



for both the B Miller Sweep and the B Z-Axis Switching

Logic circuits.

In the Runs After Delay mode CR626 is reverse-biased,

and a LO Is placed on the D input of U670A. During the

previous holdoff period, U680D pin 13 strobed LO. The

output of the flip-flop composed of U680C and U680D

went HI and the output of U660F wert LO. This placed a

LO on the S input of U670A and a HI on the R input,

causing the flip-flop to be reset, The LO on pin 2 and HI

on pin 3 of U670A are converted to TTL levels by Q630

and Q631. The resulting Hi on the collector of Q630 turns

Q709 on, preventing the B Miller Sweep from running.

Once the A Sweep voltage at U655, pin 3, exceeds the

voliage at pin 2, the comparator output will go LO. The

U680C-U680D flip~flop will change output states and

cause U670A to be set. Q709 is shut off and the B Miller

Sweep Generator will produce a linear ramp. This also

sets the output of U665D LO to unblank the trace. If the B

Sweep ramp voltage reaches about 12 V, sweep-end

comparator Q643 will turn on and cause the output of

U665D to go HI. The B Miller Sweep Generator will con-

tinue to run, but the trace will be blanked because the

B_GATE(L) line is HI which reverse biases CR817. Once

the ramp is at approximately 13 V, VR712 will conduct

and prevent the voltage from increasing further.

: The B Sweep Generator will be reset for another sweep

by one of two means. If the A Sweep doesn’t end before

the B Sweep, the Generator will not be reset until the

ALT_SYNC fine goes from HI to LO to change the

U680C-U680D flip-flop output states. The R input of

U670A goes HI causing the collector of Q630 to be HI,

resetting the B Sweep Generator. Depending on the set-

tings of the A AND B SEC/DIV switches, the A Sweep

may end before the B Sweep. If this occurs, the

ALT_SYNC line will go LO at the end of the A Sweep and

cause an immediate resetting of ihe Generator. In either

Case, a new sweep will be initiated the next time the A

Sweep voltage at U655, pin 3, exceeds the voltage at pin

2.

When not in the Runs After Delay mode, the output of

U660Dis LO, a HI is placed on the D input of U670A, and

the circuitry connected to U660F operates as described

above. When the output of U660F goes HI, U660A no

longer holds U670A reset, allowing the Q output to be

clocked HI by the first B trigger signal from U605. The

collector of Q630 will go LO initiating a B Sweep.

Alternate Display Switching Logic

The Alternate Display Switching Logic circuitry controls

both the Horizontal Amplifier sweep switching and the B

Z-Axis Logic switching.

Theory of Operation—2235A Instruction

Horizontal MODE switch S648 selects the input logic

levels that are applied to the circuitry. in the A Horizontal

Mode, the R input of U670B is held Hi through Q670, and

the S input is LO. This holds U670B reset. The LO on pin

15 and HI on pin 14 result in the A_DISP line at the col-

lector of Q684 being HI, which allows only the A Sweep

to be passed to the Horizontal Amplifier. in the B Hori-

zontal mode, U670B is held set, allowing only the B

Sweep to reach the Horizontal Amplifier.

With S648 set to ALT, and for all settings of the Vertical

MODE switches except BOTH-ALT, the VALT2(L) signal

applied to U660E is Hi while the S and R inputs of U670B

are both LO. The LO output of U660E causes the output of

U680B to be HI, and whenever the ALT_SYNC signal

applied to pin 1 of U680A goes LO, the gate output will

change from LO to HI and clock U670B. The outputs of

U670B will toggle with each ALT_SYNC signal transition

fo alternately enable the A and B Sweeps to reach the

Horizontal Amplifier. Whenever the B Sweep is selected

for display , the collector of Q687 is HI, and this level is

applied to U665C, pin 10. Pin 9 is also HI, so the SEP(L)

signal from U665C will be LO to enable the A/B Sweep

Separation circuitry.

When the CH 1~BOTH-CH 2 Vertical MODE switch is set

to BOTH, the ADD-ALT-CHOP switch becomes func-

tional. In the ALT Vertical MODE position the VALT2(L)

signal is LO, the HALT signal is Hi, and the

CH1_SELECTED signal is a TTL square wave that

switches states at the end of the A Sweep. input pin 4 of

U680B will be HI and the gate output will be the inverse of

the CH1_SELECTED signal. This output signal is

NANDed with the ALT_SYNC signal by U680A to clock

U670B. Whenever the ALT_SYNC signal goes LO at the

end of a sweep and the CH1 SELECTED signal

switches from LO to HI, U670B will be clocked. Since

only positive transitions on the clock input will cause the

flip-flop to change output states, two A Sweeps are

required to cause the flip-flop output levels to switch.

With this switching arrangement, the crt will first display

the two A Intensified Sweeps and then the two Alternate

B Sweeps.

B Z-Axis Logic

The B Z~Axis Logic circuitry switches signal current

levels to drive the Z-Axis Amplifier for both the B and the

A Intensified Sweep displays. The current supplied is

summed with the other signal inputs on the Z~Drive line.

When the Horizontal MODE switch is in the ALT position,

pin 5 of U665B is Hi. The outputs of US70B and the

B_GATE(L) signal from the output of U665D together with

the INTENSITY controls determine the intensity of the A

and B Sweeps.
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When the A Sweep is displayed, the collector of Q682 is

LO and that of Q683 is HI. CR687 is turned on, reverse

biasing CR817, preventing Z~axis drive current from

flowing through the diode. With CR684 reverse biased,

additional Z-axis drive current to intensify the A Sweep

will be supplied whenever CR685 is biased off. Since

input pin 5 of U665B is HI, the gate output and therefore

the conductive state of CR685 is determined by the

B_GATE(L) signal through U660C. Whenever the B

Sweep is running, the output of U665D will be LO. This

will cause the output of U665B to also be LO and CR685

will be biased off. If the B Sweep is not running, the out-

put of U665B will be HI and CR685 will be biased on. This

will bias off CR816 and the A Sweep will not be

intensified.

If U670B Is set to display the B Sweep (Q HI and Q LO),

CR684 will be biased on, reverse biasing CR816 to

prevent Z-axis drive through that diode. With CR687 off,

the B Sweep will be displayed if CR680 is also reverse

biased. Whenever the B Sweep is running, the output of

UG65D will be LO. Diode CR680 will then be reverse

biased and Z-Axis drive current will flow through CR817.

ifthe B Sweep is not running, the output of U665D is HI,

forward biasing CR680 and therefore reverse biasing

CR817. No Z-Axis drive current can then flow through

CR817.

HORIZONTAL

The Horizontal Amplifier circuit, shown on Diagram 8,

provides the output signais that drive the horizontal crt

deflection plates. Signals applied to the Horizontal

Preamplifier can come from either the A or the B Miller

Sweep Generator (for sweep deflection) or from the XY

Amplifier (when X-Y display mode is selected). Sweep

switching is under control of the Alternate Display

Switching Logic circuit. See Figure 3-4 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 contained in the Horizontal Amplifier

circuit.

Horizontal Preamplifier

The Horizontal Preamplifier selects display modes and

amplifies Input signals for application to the Horizontal

Output Amplifier.

FROM A SWEEP A SWEEP
GENERATOR

SWEEP
FROM B SWEEP B SWEEP SWITCHING FROM
GENERATOR 0730, 0732, Z-AXIS

9740, 0742, AMPL
ADISP a74as

FROM ALTERNATE |---|
DISPLAY BDISP

SWITCHING LOGI © Ev

HORWZOUTPUT Tocrt

X-AXIS SIGNAL X-axis HORIZ 76s 0770 HORIZ
FROM A TRIGGER i AMPL PREAMP , , ft DEFLECTION

U7i5A u760 ore are PLATESQ779, 0780,

785, 0789

xy xYFROM1A SEC/OIV _ ENABLE
Q737

7883-26)

Figure 3-4. Block diagram of the Horizontal Amplifier.



The A and B Sweeps, selected by U870B in the Alternate

Sweep circuitry, are applied to the bases of Q742 and

Q732 respectively through gain potentiometers R740

and R730. The transistors are biased into active or cutoff

regions by the control voltage applied at the bases of

Q730 and Q740. Switching between the A and B Sweeps

occurs within U760, with a negative input at pin 10 or 9

disconnecting the respective sweep from the rest of the

amplifier. The Horizontal POSITION control adjusts the

ert trace position through pin 14. Output bias current

levels are set by R751 at pin 5 and frequency

compensation for X-Axis signals is provided by C751

connected to pin 13.

Horizontal Xi0 Gain is set by the resistor network

connected between pins 3 and 6. When the X10 Mag-

nifier is on, $721 is closed and the timing adjustment is

made using R754. Magnifier registration is adjusted by

R749 so that there is no horizontal trace shift when

switching between the X10 Magnifier on and off

positions.

X-Y Amplifier

The X-Y Amplifier amplifies the Channel 1 signal from the

Internal Trigger circuitry for application to the Horizontal

Preamplifier.

" When the X-Y mode is selected, Q737 is biased on to

establish a HI on U760, pin 12, so that the A and B

Sweeps are disconnected from the Preamplifier outputs.

The input voltage from the Horizontal POSITION control

at pin 14 is disconnected within U760, but position infor-

mation is provided through R758 where itis summed with

the X-Axis signal from U360, pin 16, (Diagram 4) to drive

the inverting input of U715A through R757, R763, and

RT763. The output of U715A will then be a function of the

X-Axis signal and the Horizontal POSITION control wip-

er voltage. The X-Axis signal gain is adjusted by R760.

The input signal at pin 11 from U715A willbe converted to

a differential output signal and applied to the Horizontal

Output Amplifier.

Horizontal Output Amplifier

The Horizontal Output Amplifier provides final ampli-

fication of the horizontal signal to drive the horizontal crt

defiection plates.

Signals from the (+) and (~) sweep outputs of U760 are

used to drive two shunt-feedback amplifiers. Due to the

feedback, the input impedance of these amplifiers is

low. The base voltages of Q768 and Q778 are at nearly

the same cc level due to base-emitter voltages of Q770

and Q780,

Theory of Operation-- 2235A instruction

Transistors Q768, Q770, Q775, and Q779 form a

cascode-feedback amplifier for driving the right crt hori-

zontal deflection plate with R775 setting amplifier gain

and C775 providing high-frequency Compensation. For

low-speed signals, Q779 serves as a Current source for

Q775, and at high sweep rates, the ramp is coupied

through C779 to the emitter of Q779. This provides

additional pull-up output current to drive the crt at high

sweep rates. The amplifier consisting of Q778, Q780,

Q785, and Q789 drives the left crt horizontal defiection

plate in the same manner as described above with zener

diode VR782 level shifting the collector signal of Q780.

0774 and R774 adjust the horizontal system response

for proper high-speed timing at 5 ns/div.

The BEAM FIND function is implemented when $390

(Diagram 10) is pushed in to disconnect the cathode of

CR764 from the -8.6 V supply. The voltage on the cath-

ode of VR764 goes positive, causing CR780 and CR770

to be forward biased. Current from R764 causes the out-

put common-mode voltage of the two shunt-feedback

amplifiers to be shifted negative to reduce the available

voltage swing at the crt plates. This prevents the trace

from being deflected off-screen horizontally.

Calibrator

The Calibrator circuitry uses a hex inverter digital micro-

circuit to generate a 0.5V, 1 kHz, negative-going square

wave, U985B and U985C are configured as a standard,

astable multivibrator. To provide negative feedback and

cancel errors caused by variations in the switching

thresholds of the gates, U985A and its associated

circuitry are added in the feedback loop for U985B. RESO

adjusts the operating frequency for 1 kHz. The output

voltage of U985D and U985E swings from -8.6 V to

ground. R984, R991, and R902 attenuate the output sig-

nal with R984 adjusted to provide a 0 to ~0.5V amplitude

square-wave signal at the CAL output connector. R993,

CR986, and CR989 provide protection. U985F supplies a

1kHz reference oscillator signal to the Scale lllumination

circuitry on Diagram 10.

Z-AXIS AMPLIFIER

The Z-Axis Amplifier, shown on Diagram 10, controls the

crt intensity level via several input-signal sources. The

effect of these Input signals is either to increase or

decrease trace intensity or to completely biank portions

of the display. The Z-Drive signal current as determined

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 and thereby determine the collector current of the
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stage. This transistor provides a low-impedance

termination for the input signals and isolates the signal

sources from following stages of the Z~Axis Amplifier.

Common-base transistor Q829 establishes a constant

current through R832. This current is divided between

Q825 and Q829 with the portion through Q828 driving the

shunt-feedback output amplifier consisting of Q835,

Q840, and Q845. The bias level of Q825 therefore

determines the amount of emitter current available to

Q829, Feedback-resistor R841 establishes the trans-

resistance gain which converts the input current to output

voltage. Emitter-follower Q835 is de coupled to Q840,

and for low-speed signals Q845 acts as a current

source. Fast transitions couple through C845, providing

additional current gain through Q845 for fast voltage

swings at the output of the amplifier.

External Z-Axis input voltages establish proportional

input currents through R822 and R823, and amplifier

sensitivity is determined by the transresistance gain of

the shunt-feedback amplifier. Diode CR823 protects the

Z-Axis Amplifier if excessive signal levels are applied to

the EXT Z AXiS INPUT connector.

The intensity of the crt display in the A, B, and Alt Hori-

zontal modes is determined by the INTENSITY controls

and associated circuitry. The A INTENSITY potenti-

ometer controls the base voltage of Q804 to determine

the amount of emitter current that will flow through the

transistor and therefore the level of the Z-Axis signal.

Likewise, the B INTENSITY potentiometer will contro! the

base voltage of Q814 and the intensity of the B and Alt

Sweep displays.

When only the A Sweep is displayed, Q586 and Q583

are biased off. The current through R818, as set by the A

INTENSITY potentiometer, will flow through CR818 and

Q825 to fix the voltage level at the Z-Axis Amplifier out-

put. For a B-only display, Q586 is blased on to reverse

bias CR818 and prevent A-intensity current from

reaching Q825. Current determined by the base voltage

of Q814 will flow through CR817 (Diagram 7) to Q825 and

determine the B Sweep intensity. For an alternating A and

B display, Q586 will be biased off when the A Sweep is

displayed. During the portion of the A Sweep in which the

B Sweep runs, current from R816 (Diagram 7) is allowed

io flow through CR816 by the B Z-Axis Logic circuit to

provide an intensified zone.

When CHOP Vertical MODE is selected, the Chop Blank

signal is applied to the collector of Q825 through CR824

during the display-switching time. Signal current is

shunted away from CR825, and the forward bias of Q829
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increases to the blanking level. When blanked, the out-

put of the Z-Axis Amplifier drops to a level that reduces

the crt beam current below viewing intensity during the

chop~switching transition.

For an X-Y display, CR818, CR817, and CR816 are

reverse biased. The XY2(L) signal is LO to reverse bias

CR551 and allow current in R820 to flow through CR820.

The cri intensity is then controlled by the A INTENSITY

potentiometer which sets the current in R820 through

Q804.

BEAM FIND switch S390 controls the base bias voltages

of Q825 and Q829. When the BEAM FIND button is out,

-8.6 V is supplied to a base biasing network. When the

button is pushed in, the -8.6 V supply is removed and the

voltage at the anode of VR828 rises to about ~5.6 V. This

turns off Q829 so that the amplifier output voltage is

determined by R835 and the voltage at the BEAM FIND

switch, as set by other parts of the Beam Find circuitry.

The output voltage of Q835 will then be at a fixed levelso

that the INTENSITY controls and the Z-Drive signal have

no control over the ert intensity. A bright trace or dot will

then be displayed.

De Restorer

The De Restorer circuit produces the crt control-grid

bias and couples both de and ac components of the

Z-Axis Amplifier output to the crt control grid. Direct

coupling of the Z-Axis Amplifier output to the crt control

grid is not employed due to the high potential differences

involved. Refer to Figure 3-5 during the following

discussion.

Ac drive to the Dc Restorer circuit is obtained from pin 16

of T948. The drive voltage has a peak amplitude of about

+100V, a frequency of about 20 kHz, and is coupled into

the De Restorer circuit through C853 and R853. The

cathode of CR851 is biased by the voltage applied from

the wiper of Grid Bias potentiometer R851, and the ac-

drive voliage will be clamped whenever the positive

peaks reach a level that forward biases CR851.

The Z-Axis Amplifier output voltage, which varies

between + 10Vand +75\V, is applied to the Dc Restorer

at the anode of CR853. The ac-drive voltage will hold

CR853 reverse biased until the voltage falls below the

Z-Axis Amplifier output voltage level. At that point,

CR853 becomes forward biased and clamps the junc-

tion of CR851, CR853, and R864 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 3-5. Simplified diagram of the Dc Restorer circuitry.

The De Restorer is referenced to the ~2 kV crt cathode

voitage through R858 and CR854. initially, both C855

and C854 will charge up to a ievel determined by the cif-

ference 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,

the charge on C854 increases due to the rising voltage.

The voltage increase across C854 is equal to the ampii-

tude.of the positive transition. The negative transition is

coupled through C854 to reverse bias CR854 and to for-

ward bias CR855. The increased charge of C854 Is then

transferred to C855 as C854 discharges toward the

Z-Axis output level. Successive cycles of the ac input to

the Dc Restorer will charge C855 to a voltage equal to

the initial level pius the amplitude of the clamped

square-wave input.

The added charge on C855 determines 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 will flow.

Conversely, if less charge is added, the control-grid

voltage level will be closer to the cathode-voltage level

and more crt writing-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 R860.
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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 crt control grid.

Neon lamps DS858 and DS856 protect the crt from

excessive grid-to cathode voitage if the potential on

either the control grid or the cathode is lost for any

reason.

POWER SUPPLY AND SCALE

ILLUMINATION

The Power Supply circuitry converts the ac power-line

voltage into the voltages needed for instrument

operation. It consists of the Power Input, Prereguiator,

and Inverter circuits (which drive the primary of the power

transformer) and secondary circuits (which produce the

necessary supply voltages for the instrurnent).

Power Input

The Power Input circuit ( Diagram 9) converts the ac

power-line voltage to filtered de for use by the

Preregulator.

POWER switch S901 connects the ac power line through

fuse F9001 to the bridge rectifier composed of CR901,

CR902, CR903, and CR904. The bridge full-wave recti-

fies the source voltage, and the output is filtered by

C906. Input surge current at the time of instrument power

up is limited by thermistor RT901. The thermistor resis-

tance is moderately high when the power is first turned

on, but decreases as the input current warms the device.

The instrument is protected from large voltage transients

by suppressor RV901. Conducted _ interference

originating within the power supply is attenuated by

common-mode transformer 1901, differential-mode

transformer T903, line filter FL9001, and capacitors

C900, C902, and C903.

Preregulator

The Preregulator provides a regulated dc output voltage

for use by the Inverter circuitry.

When the instrument is turned on, the voltage developed

across C906 will charge C925 through R926. When the

voltage has risen to a level high enough that U930 can

reliably drive Q9070, U930 will receive operating supply

voltage through Q930. This level is set by zener diode
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VR925 in the emitter of Q928 and by the voltage divider

consisting of R925 and RS$27. The zener diode will keep

Q928 off until the base voltage reaches approximately

6.9 V. Then Q928 will be biased into conduction and the

resulting collector current will cause a voltage drop

across R929. This voltage drop will bias on Q930, and

the positive feedback through R930 will reinforce the

turn-on of Q928. Thus Q930 and Q928 will drive each

other into saturation very quickly. Once Q930 is on, U930

will begin to function.

Pulse-width modulator US930 controis the output voltage

of the Preregulator by regulating the duty cycle of the

pulse applied to the gate of Q9070. It utilizes an oscil-

lator with the frequency determined by R919 and C919

(approximately 60 kHz) and with a sawtooth output

voltage at pin 5. This sawtooth voltage is compared

internally with the output voltage produced by the two

error amplifiers. Whenever the sawtooth voltage is

greater than the error amplifier output voltage, Q9070 is

biased on to supply current fo both C940 and the rest of

the circuitry. The two error amplifiers maintain a constant

output voltage and monitor the output current of the

Prereguiator. One input of each amplifier is connected

through a divider network to the IC internal +5-V

reference. The output voltage of the Preregulator is

monitored by the voltage divider at pin 2. The voltage

drop across R907, produced by the Preregulator output

current, is applied to the current limit amplifier at pin 16.

When the instrument Is first turned on, the current limit

amplifier controls the conduction time of Q3070. While

Q9070 is conducting, the output current increases until a

sufficiently large voltage drop is developed across R907

to invoke the current-limit mode. The current limit ampli-

fier holds the output current below the current~limit

threshold of approximately 1 A. When the voltage across

C940 reaches approximately 43 V, the voltage amplifier

starts controlling the duty cycle of Q9070 and the

Prereguiator will not limit current unless there is

excessive current demand.

With Q9070 off, C907 charges to the output voltage of the

Power Input circult. When Q9070 turns on, current

through the FET will come from the winding connected to

pins 1 and 2 of T906 and from C907. Current to C907 is

supplied by the winding connected to pins 4 and 5 of

T906. When U930 shuts off Q9070, the collapsing

magnetic field will raise the voltage at the anode of

CR907. This diode then becomes forward biased and

passes the currents supplied by C907 and the winding

connected to pins 4 and 5 of T906. For this part of the

cycle, current to C907 will be supplied by the winding

connected to pins 1 and 2 of T906. This process will

continue for each period of the oscillator, and the duty

cycle controlling the conduction period of Q9070 will be



altered as necessary to maintain 43 V across C940. To

shut off Q9070 during each oscillator period, Q908 is

used to discharge the gate-drain capacitance. Pin 10 of

U930 goes LO, reverse biasing CR908 and turning on

Q908 to shut off the FET.

Once the supply is running, power to U930 will be sup-

plied from the winding connected to pins 6 and 7 of T906.

Diode CR920 half-wave rectifies the voltage across pins

6 and 7 to keep filter capacitor C925 charged and to

maintain supply voltage to U930 through Q930.

Instrument protection from excessive output voltage is

supplied by silicon-controlled rectifier Q935. Should the

Preregulator output voltage exceed 51 V, zener diode

VR935 will conduct, causing Q935 to also conduct. The

Preregulator output current will then be shunted through

Q935, and the output voltage will very quickly go to zero.

With the supply voltage of U930 no longer being pro-

vided by the winding connected to pins 6 and 7 of T906,

the Preregulator will shut down and Q935 will be reset.

The supply will then attempt to power up, but may again

shut down if the overvoltage condition is again reached.

This sequence continues until the overvoltage condition

is corrected.

, Inverter

The Inverter circuit changes the de voltage from the

Preregulator to ac for use by the supplies that are

connected to the secondaries of T948.

The output of the Prereguiator circuit is applied to the

center tap of T948 (shown on Diagram 10). Power~-

switching transistors Q946 and Q947 alternate con-

ducting current from the Preregulator output through the

primary windings of T948. The transistor switching action

is controlled by T1944, a saturating base-drive

transformer.

When the instrument is first turned on, one of the

switching transistors will start to conduct and its coi-

lector voltage will drop toward the common voltage

level. This will induce a positive voltage from the lead of

944 which is connected to the base of the conducting

transistor and reinforce conduction. Eventually T944 will

saturate, and as the vollage across 7944 (and T948)

begins to reverse, the conducting transistor will cut off

because of the drop in base drive. The other transistor

will not start conduction until the voltage on the leads of

T944 reverse enough to bias it on. This process will

continue, and the saturation time of T944 plus the

transistor-switching time will determine the frequency of

Inverter operation (typically 20 kHz). After the initial

Inverter start up, the switching transistors do not
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saturate; they remain in the active region during

switching.

Diodes CR946 and CR947 serve as a negative-peak

detector to generate a voltage for controlling the output

of the error amplifier. Capacitor C943 charges to a

voltage equal to the negative peak voltage at the col-

lectors of Q946 and Q947, referenced to the Preregulator

input voltage. This voltage level is applied to the divider

composed of R937, R938, and R939. The error amplifier,

composed of Q938 and Q939, is a differential amplifier

that compares the reference voltage of VR943 with the

voltage on the wiper of potentiometer R938. The current

through Q939 will set the base drive of Q944. This

voltage will bias Q946 and Q947 to a level that will main-

tain the peak-to-peak input voltage of T948. The ampll-

tude of the voltage across the transformer primary

winding, and thus that of the secondary voltages of T948,

is set by adjusting ~8.6 V Adjust potentiometer R938.

At turn on, Q938 Is biased off and Q939 is biased on. All

the current of the error amplifierwill then go 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 will charge C944 negative

with respect to the Inverter circuit floating ground

(common) level.

Crt Supply

High-voltage multiplier U975 (Diagram 10) utilizes the

2-kV winding of T8948 to generate 12 kV to drive the crt

anode.It also uses an internal half wave rectifier diode to

produce ~2 kV for the crt cathode. The -2 kV supply is

filtered by a low-pass filter composed of C975, C976,

R976, R978, and C979. Neon lamp DS870 protects

against excessive voltage between the crt heater and crt

cathode by conducting if the voltage exceeds approxi-

mately 75 V.

Focus Circuit

Focus voltage is also developed from the ~2 kV supply

via a voltage divider composed of Q885, R890, and

FOCUS potentiometer R893. The focus voltage tracks

the A~intensity level through the action of Q885. The

emitter voltage of Q804, set by the A INTENSITY control,

is applied to the emitter of Q885 through R885. When the

emitter voltage of Q804 changes, the current through

Q885 changes proportionally and alters the voitage at

one end of FOCUS contro] R893.

Low-Voltage Supplies

The low-voltage supplies utilize center-tapped secon-

dary windings of T948. The + 102 V supply uses CR954
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and CR955 for rectification and C954 for filtering. Diodes

CR956 and CR957 rectify ac from taps on the 102 V

winding, and C956, L956, and C957 filter the output to

produce +30 V dc. The diode bridge consisting of

CR960, CR961, CR962 and CR963 produces the + 8.6V

and ~8.6 V supplies. Filtering of the + 8.6 V is accom-

plished by C960, C962, and L960; filtering of the -8.6 Vis

done by C961, C963, and L961. The +5.2 V supply is

produced by CR967, CR970, C968, L968, and C970.

Scale !llumination

The Scale tilumination circuitry uses a variable pulse

widih modulator to control the brightness of the scale

3-22

iftumination lights. A 1 kHz reference oscillator signal is

provided by the Calibrator circuit (Diagram 8). This sig-

nal is input to U882A, which is an integrator with DC off-

sets degraded by R887. The output of U882A is a ramp

that is coupled fo one input of U882B. A voltage level

determined by the SCALE ILLUM control, R882, is con-

nected to the other input of U882B. The two voltages are

compared by U882B. If the ramp voitage is above the

control voltage, Q882 is turned on, tuming on lights

DS881 and DS882. When the ramp voitage falls below

the control voltage, Q882 is biased off, turning off the

lights. The width of the pulses at the output of U882B

determines the brightness of the lights.
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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. It is the recommended acceptance

check procedure for new instruments.

instrument performance should be checked after every

2000 hours of operation or once each year, if used

infrequently. A more frequent interval may be necessary

if your instrument is subjected to harsh environments or

severe usage, The results of these periodic checks will

determine the need for readjustment.

Selected procedures may also be used as preliminary

troubleshooting aids or to verify instrument performance

after repair or component replacement.

STRUCTURE

The Performance Check Procedure is structured into four

major subsections, each of which can be performed

independently to permit checking individual portions of

the instrument. At the beginning of each subsection there

is an equipment-required list showing only the test

equipment necessary for performing the steps in that

subsection, In this list, the Item number that follows each

piece of equipment corresponds to the Item number

listed in Table 4-1.

Also at the beginning of each subsection is a list of allthe

front-panel control settings required to prepare the

instrument for performing Step 1 in that subsection. Each

succeeding step within a particular subsection should

then be performed, both in the sequence presented and

in its entirety, to ensure that control-setting changes will

be correct for ensuing steps.

TEST EQUIPMENT

The test equipment listed in Table 4-1 is a complete list

of the equipment required to accomplish both the

Performance Check Procedure in this section and the

Adjustment Procedure in Section 6. To assure accurate

measurements, it is important that test equipment used

for making these checks meet or exceed the speci-

fications described in Table 4-1. When considering use

of equipment other than that recommended, utilize the

Minimum Specification column to determine whether or

not the available test equipment will suffice.

Each procedure inthis section is written using the control

and connector nomenclature imprinted on the recom-

mended test equipment. When substitute equipment is

used, control settings stated in the test setup and in the

procedure itself may need to be altered.

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 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 tolerances specified

are for the instrument only and do not include test-

equipment error,

PREPARATION FOR CHECKS

It is not necessary to remove the instrument cover to

accomplish any subsection in the Performance Check

Procedure, since all checks are made using operator-

accessible front- and rear-panel controls and

connectors.

Test equipment items 1 through 10 in Table 4-1 are

required to accomplish the complete Performance

Check Procedure.

Before performing any procedure in this section, set the

POWER switch to ON and allow a 20-minute warm-up

period.

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.
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Table 4-1

Test Equipment Required

Item No. and

Description

Minimum

Specification Purpose

Examples of Suitable

Test Equipment

Calibration Generator Standard~amplitude signal

leveis: 10 mV to 50 V.

Accuracy: 0.3%.

High-amplitude signal

levels: 1 V to 60 V.

Repetition rate: 1 kHz.

Fast-tise signal level: 1 V.

Repetition rate: 1 MHz.

Rise time: 1 ns or less.

Flatness: +0.5%.

Vertical and horizontal

checks and adjustments.

TEKTRONIX PG 506A

Calibration Generator. #

Leveled Sine-Wave

Generator

Frequency: 250 kHz to

above 100 MHz. Output

amplitude: variable from

10 mV to 5 Vp-p. Output

impedance: 50 ©. Ampli-

tude accuracy: constant

within 3% of reference

frequency as output fre-

quency changes.

Vertical, horizontal, and

triggering checks and

adjustments. Display

adjustment and Z-Axis

check.

TEKTRONIX SG 503

Leveled Sine~Wave

Generator. 4

Time-Mark Generator Marker outputs: 10 ns to

0.5 s. Marker accuracy:

£0.1%. Trigger output:

1 msto0.1 ys, time-coin-

cident with markers.

Horizontal checks and

adjustments. Display

adjustment.

TEKTRONIX TG 501

Tirme—Mark Generator. ®

Low-Frequency

Generator

Frequency: 1 kHz to

500 kHz. Output ampli-

tude: 300 mV. Output

impedance: 600 Q. Ref-

erence frequency: 1 kHz.

Amplitude accuracy:

constant within 0.3 dB

of reference frequency

as output frequency

changes,

Low frequency

checks.

trigger TEKTRONIX SG 502

Oscillator.

Cable (2 required) Impedance: 50 ©.

Length: 42 in.

Connectors: BNC.

Signal interconnection. Tektronix Part Number

012-0057-01.

Precision Coaxial Cable Impedance: 50 ©.

Length: 42 in.

Connectors: BNC.

Vertical bandwidth and

aberrations checks.

Tektronix Part Number

012-0482-00.

Termination Impedance: 50 0. Signal termination. Tektronix Part Number

(2 required) Connectors: BNC. 011~-0049-01.

Termination Impedance: 600 Q. Signal termination. Tektronix Part Number
Connectors: BNC. 011-0092-00.

Dual Input Coupler Connectors: Vertical and X-Y checks | Tektronix Part Number
BNC-Female-to— and adjustments. 067-0525-02.
Dual-BNC-male
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Table 4-1 (cont)

Item No. and Minimum Examples of Sultable

Description Specification Purpose Test Equipment

10X Attenuator Ratio: 10X. Vertical compensation and | Tektronix Part Number

Impedance: 50 0.

Connectors: BNC.

triggering checks. 011-0058-02

T-Connector Connectors: BNC. Signal Interconnection. Tektronix Part Number

103-0030-00.

Adapter Connectors: Probe Tip to {| Signal Interconnection. Tektronix Part Number

BNC, 013-0084-02.

Digital Voltmeter Range: 0 to 140 V.

De voltage accuracy:

£0.15%. 4 1/2-digit

display.

Power supply checks and

adjustment. Vertical ad-

justment.

TEKTRONIX DM 501A

Digital Multimeter. @

Test Oscilloscope Bandwidth: dcto 10MHz. | Holdoff check and gen- | TEKTRONIX 2213

with included Minimum deflection eral troubleshooting. Oscilloscope.

10X Probe factor. 5 mV/div.

Accuracy: £3%.

DC Voltmeter Range: 0 to 2500 V, cali- | High-voltage power Valhalla Model 4500 HV.

brated to 1% accuracy at

~2000 V.

supply check. Digital Muitimeter.

) Alignment Too! Length: 1-in shaft.

Bit size: 3/32 in.

Adjust variable

capacitors.

J.-D. Electronics Corp.

Adjustment Tool Number

5284.

® Requires a TM 500~series power-module mainframe.
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INDEX TO PERFORMANCE CHECK

STEPS

Vertical

1. Check Deflection Accuracy and

Variable Range .................2.

. Check Position Range .............

. Check Trigger View Gain............

. Check Bandwidth ..............0..

. Check Bandwidth Limit Operation ....oaupnwhn . Check Common-~Mode Rejection

Ratio... 0... eeeeee

7. Check Channel Isolation ............

Horizontal

1. Check Timing Accuracy and Linearity ...

2. Check Variabie Range and

Sweep Separation ...............5.

4-4

Trigger

8. Check Delay Time Dial Range

and ACCUIACy . 6... eee 4-8

4, Check Delay Jitter... 0.0.0... 4-10

5. Check Position Range .............. 4-11

6. Check X Gain... 6... ee eee 4-11

7. Check X-Y Phasing ................. 4-11

8. Check X Bandwidth ...............,. 4-11

9. Check Sweep Length ............... 4-11

1. Check internal A and B Triggering ..... 4-12

2. Check External Triggering ............ 4-13

3. Check External Trigger Ranges ....... 4-13

4. Check Single Sweep Operation ....... 4-14

External Z-Axis and Calibrator

1. Check External Z~Axis Operation...... 4-15

2. Check Calibrator Amplitude and

Frequency ... 0... cece eee eee eee 4-15
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VERTICAL

Equipment Required (See Table 4-1):

Calibration Generator

Leveled Sine-Wave Generator

50-0 BNC Coaxial Cable

50-0, BNC Termination

50-0 BNC Precision Coaxial Cable

Dual-Input Coupler

10X BNC Attenuator

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION Midrange

INVERT Off (button out)

MODE CH1

BW LIMIT Off (button out)

VOLTS/DIV 2mv

VOLTS/DIV Variable CAL detent

Input Coupling De

Horizontal

POSITION Midrange

MODE A

A and B SEC/DIV 0.2 ms

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 SOURCE VERT MODE

A COUPL NORM

A EXT COUPL AC

PROCEDURE STEPS

Check Deflection Accuracy and Variable Range

Connect the standard-amplitude generator output

via a 50-0. cable to the CH 1 input connector.

b. Set the generator to produce a §-division display.

c CHECK~— Deflection accuracy Is within the limits

given in Table 4-2 for each CH 1 VOLTS/DIV switch

setting and corresponding standard amplitude

signal. When at the .20-mV VOLTS/DIV switch

setting, rotate the CH 1 VOLTS/DIV Variable control

fully counterclockwise and CHECK that the display

decreases to 2 divisions or less. Then return 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 Input connector to the

CH 2 input connector. Set the Vertical MODE switch

to CH 2.

e. Repeat part b using the Channel 2 controls.

Table 4-2

Deflection Accuracy Limits

VOLTS/DIV| Standard | Vertical Accuracy

Switch | Amplitude| Deflection Limits

Setting Signal | (Divisions) | (Divisions)

2 mv 10 mV 5 4.90 to 5.10

5 mv 20 mV 4 3.92 to 4.08

10 mV 50 mV 5 4.90 to 5.10

20 mV 01V 5 4,90 to 5.10

50 mV 0.2V 4 3.92 io 4.08

O1V 05 V 5 4.90 to 5.10

0.2V 1 Vv 5 4.90 to 5.10

0.5 V 2 V 4 3.92 to 4.08

TV 5 Vv 5 4.90 to 5.10

2V 10 V 5 4.90 to 5.10

5 Vv 20 V 4 3.92 to 4.08
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Check Position Range

Set:

VOLTS/DIV (both) 10 mV

Input Coupling (both) AC

Set the generator to produce a 0.2-V standard-

amplitude signal.

CHECK—The bottom of the waveform can be

positioned at least 1 division above the center hori-

zontal graticule line when the Channel 1 POSITION

control is rotated fully clockwise, and that the top of

the waveform can be positioned one division below

the center horizontal graticule line when the Channel

1 POSITION control is rotated fully counter-

clockwise.

Move the cable from the CH 2 input connector to the

CH 1 input connector and set the Vertical MODE

switch to CH 1.

Repeat part c using the Channel 1 controts.

Check Trigger View Gain

Set:

Vertical POSITION (both) Midrange

VOLTS/DIV (both) O1V

VOLTS/DIV Variable (both) CAL detent

Press and hold in the TRIG VIEW button, vertically

center the display with the A TRIGGER LEVEL

control.

CHECK-- Display amplitude is 1.6 to 2.4 divisions

while holding in the TRIG VIEW button.

Move the cable from the CH 1 input connector to the

CH 2 input connector and set the Vertical MODE

switch to CH 2.

Repeat parts b and.

Move the cable from the CH 2 input connector to the

EXT INPUT connector. Setthe A & B SOURCE switch

to A EXT.

Repeat parts b and c.

Set the A EXT COUPL switch to DC.

Repeat paris b and c.

Set the A EXT COUPL switch to 8 .

Set the generator to produce a 5-V signal.

Repeat parts b and c.

. Disconnect the test equipment from the instrument.

Check Bandwidth

Set:

BW LIMIT Off (button out)

VOLTS/DIV (both) 2mv

Input Coupling (both) DC

A SEC/DIV 20 us

Connect the leveled sine-wave generator output via

a 50-20 precision cable and a 50-0 termination to

the CH 2 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 to the value shown in Table 4-3 for the

corresponding VOLTS/DIV switch setting.

Repeat parts c 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.

Move the cable from the CH 2 input connector to the

CH 1 input connector. set the Vertical MODE switch

to CH 1.

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.

Table 4-3

Settings for Bandwidth Checks

VOLTS/DIV

Switch Setting

Generator

Output Frequency

2 mv 90 MHz

5 mv 100 MHz

Check Bandwidth Limit Operation

Set:

BW LIMIT On (button in)

CH 1 VOLTS/DIV 10 mV

A SEC/DIV 20 ps
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Set the generator to produce a 50~kHz, 6~division

display.

Increase the generator output frequency until the

display amplitude decreases to 4.2 divisions.

CHECK— Generator output frequency is between 18

and 22 MHz.

Disconnect the test equipment from the instrument.

Check Common-Mode Rejection Ratio

Sat:

BW LIMIT Off (button out)

VOLTS/DIV (both) 10 mV

INVERT On (button in)

Connect the leveled sine-wave generator output via

a 50-2 precision cable, a 50-9 termination, and a

dual-input coupler to the CH 1 and the CH 2 input

connectors.

Set the generator to produce a 50~MHz, 6-division

display.

Vertically center the display using the Channel 1

POSITION control. Then set the Vertical MODE

switch to CH 2 and vertically center the display using

the Channel 2 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 part h.

Set the Vertical MODE switch to CH 1.

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

display.

Set the Vertical MODE switch to BOTH.

Adjust the CH 1 or CH 2 VOLTS/DIV Variable control

for minimum display amplitude.

REV APR 1990
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Set the Vertical MODE switch to CH 1.

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

display.

Set the Vertical MODE switch to BOTH.

CHECK-— Display amplitude is 0.6 division or less.

Disconnect the test equipment from the instrument.

Check Channel Isolation

Set:

Vertical MODE CH 1

CH 1 VOLTS/DIV 1V

CH 2 VOLTS/DIV 05V

VOLTS/DIV Variable (both) CAL detent

INVERT Off (outton out)

Channel 2 Input Coupling GND

A SEC/DIV 0.1 ps

Connect the leveled sine-wave generator output via

a 50-2 precision cable and a 50-0 termination to

the CH 1 input connector.

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

display.

Set the CH 1 VOLTS/DIV switch to 0.5 position.

Set the Vertical MODE switch to CH 2.

CHECK~ Display amplitude is 0.1 division or less.

Move the cable from the CH 1 input connector to the

CH 2 input connector.

Set:

Vertical MODE CH1

Channel 1 Input Coupling GND

Channel 2 Input Coupling DC

CHECK-—~ Display amplitude is 0.1 division or less.

Disconnect the test equipment from the instrument.

4-7



Performance Check Procedure — 2235A instruction

HORIZONTAL

Equipment Required (See Table 4-1):

Calibration Generator

Leveled Sine-Wave Generator

Time-Mark Generator

Low-Frequency Generator

50-0 Coaxial Cable

50-0 BNC Termination

INITIAL CONTROL SETTINGS PROCEDURE STEPS

Vertical 1. Check Timing Accuracy and Linearity

. a. Connect the time-mark generator output via a 50-0,

POSITION Midrange cable and a 50-0 termination to the CH 1 input
Vertical MODE CH 1 connector.

BW LIMIT Off (button out) :

CH 1 VOLTS/DIV 0.5V b. Select 50-ns time markers from the time-mark
CH 1 VOLTS/DIV Variable CAL detent generator.

Channel 1 Input Coupling AC

c. Adjust the A TRIGGER LEVEL control for a stable,

Horizontal triggered display.

POSITION Midrange qd. Use the Horizontal POSITION control to align the
MODE A second time marker with the second vertical

A SEC/DIV 0.05 ps graticule line.

SEC/DIV Variable CAL detent _ Timi le withi
X10 Magnifier Off (knob in) e, CHECK—Timing accuracy is within 2% (0.16

division at the 10th vertical graticule line), and
B DELAY TIME POSITION ray counter linearity is within 5% (0.1 division over any 2 of the

center 8 divisions).

B TRIGGER NOTE

SLOPE OUT For checking the timing accuracy of the
LEVEL RUNS AFTER A SEC/DIV switch settings from 50 ms to 0.5 s,

DLY (fully watch the time marker tips only at the 2nd and
clockwise) 10th vertical graticule lines while adjusting the

Horizontal POSITION control.

A TRIGGER

f. Repeat parts c through e for the remaining
VAR HOLDOFF NORM A SEC/DIV and time-mark generator setting combi-
Mode NORM nations shown in Table 4-4 under the Normal
SLOPE Positive column.

(button out)

LEVEL Midrange g. Set:
A&B SOURCE VERT MODE

A COUPL NORM A SEC/DIV 0.05 ys
A EXT COUPL sie) X10 Magnifier On (knob out)
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Table 4-4

Settings for Timing Accuracy Checks

SEC/DIV Time-Mark Generator Setting
Switch

Setting Normal X10 Magnified

0.05 ps 50 ns 10 ns

0.1 ps 0.1 ps 10 ns

0.2 us 0.2 us 20 ns

0.5 ps 0.5 ps 50 ns

1 ps Tips 0.1 ps

2 ps 2 ps 0.2 ps

5 ps 5 ps 0.5 ps

10 us 10 ps 1s

20 ys 20 us 2 ps

50 ps 50 ps 5 as

0.1 ms 0.1 ms 10 us

0.2 ms 0.2 ms 20 2s

0.5 ms 0.5 ms 50 ps

ims ims 0.1 ms

2ms 2ms 0.2 ms

5 ms 5 ms 0.5 ms

10 ms 10 ms ims

20 ms 20 ms 2ms

50 ms 50 ms 5 ms

A Sweep Only

01s 01s 10 ms

02s 02s 20 ms

065s 05s 50 ms

Select 10-ns time markers from the time-mark

generator.

Use the Horizontal POSITION control to align the
first time marker that is 25 ns beyond the start of the

sweep with the second 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.

Performance Check Procedure— 2235A Instruction

Repeat paris i and j for the remaining A SEC/DIV and

time-mark generator setting combinations shown in

Table 4-4 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)

A TRIGGER Mode P-P AUTO

. Repeat parts b through k forthe B Sweep. Keep the A

SEC/DIV switch one setting slower than the B SEC/

DIV switch.

Check Varlable Range and Sweep Separation

Set:

Horizontal MODE A

A and B SEC/DIV 0.2 ms

SEC/DIV Variable Fully counter-

clockwise

X10 Magnifier Off (knob in}

Select 0.5-ms time markers from the time-mark

generator.

CHECK—Time markers are 1 division or less apart.

Set:

Channel 1 input Coupling GND

SEC/DIV Variable CAL detent

Horizontal MODE ALT

Use the Channel 1 POSITION contro! to set the A

Sweep at the center horizontal graticule fine.

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 Dial Range and Accuracy

Set the B DELAY TIME POSITION dial fully counter-

clockwise.

Align the start of the A Sweep with the 1st vertical

graticule line using the Horizontal POSITION

control.

CHECK— Intensified portion of the trace starts within
0.5 division of the start of the sweep.
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Rotate the B DELAY TIME POSITION control fully

clockwise.

CHECK— Intensified portion of the trace is past the

11th vertical graticule line.

Set:

A and B SEC/DIV 0.5 ps

B DELAY TIME POSITION Fully counter-

clockwise

Align the start of the A Sweep with the 1st vertical

graticule line using the Horizontal POSITION

control.

CHECK— Intensified portion of the trace starts within

1.1 divisions of the start of the sweep.

Repeat parts d and e.

Set:

Channel 1 Input Coupling Dc

Horizontal MODE 8

A SEC/DIV 0.5 ps

B SEC/DIV 0.05 1s

B DELAY TIME POSITION 1.00

Select 0.5-y1s time markers from the time-mark

generator.

Adjust the Horizontal POSITION control so that the

top of the first fully displayed time marker is aligned

with the center vertical graticule line.

. Without changing the Horizontal POSITION control

setting, set the B DELAY TIME POSITION dial to

9.00. Slightly readjust the B DELAY TIME POSITION

dial to align the top of the time marker with the center

vertical graticule fine.

CHECK--The B DELAY TIME POSITION dial setting

is between 8.910 and 9.090.

Repeat parts | through n for the remaining A and B

SEC/DIV and time—mark generator setting combi-

nations shown in Table 4-5.

Table 4~5

Settings for Delay Time Accuracy Checks

A SEC/DIV B SEC/DIV Time-Mark

Switch Switch Generator
Setting Setting Setting

0.5 ps 0.05 ys 0.5 us

5 ys 0.5 us 5 ps

0.5 ms 50 ps 0.5 ms

5 ms 0.5 ms 5 ms

p. Set:

A SEC/DIV 0.1 ms

B SEC/DIV 10 us

B DELAY TIME POSITION 1.00

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

generator.

rt. Adjust the Horizontal POSITION control so that the

rising edge of the displayed time marker is aligned

with the center vertical graticule line.

s, Without changing the Horizontal POSITION control

setting, turn the B DELAY TIME POSITION dial clack-

wise to position the next time marker leading edgeto

the center vertical graticule line.

t. CHECK~—The B DELAY TIME POSITION dial setting

is 0.980 to 1.020 greater than the previous setting.

u. Set the B DELAY TIME POSITION dial to the exact

integer setting.

v. Repeat parts r through u for each successive time

marker up to the marker corresponding to the B

DELAY TIME POSITION dial setting of 10.00.

4, Check Delay Jitter

a. Set:

A SEC/DIV 0.5 ms

B SEC/DIV 0.5 us

B DELAY TIME POSITION 10.00

b. Select 50-ps time markers from the time-mark

generator.

c. Rotate the B DELAY TIME POSITION conirol

counterclockwise to position a time marker within



the graticule area for each major dial division and

CHECK that the jitter on the leading edge of the time

marker does not exceed 0.5 division. Disregard

slow drift.

Check Position Range

Set:

Horizontal MODE A

A SEC/DIV 10 ps

Select 10-:s 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 counter-

clockwise.

Select 50-ps time markers from the time-mark

generator.

Align the 3rd time marker with the center vertical

graticule line using the Horizontal POSITION

control.

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

CHECK-—- Magnified time marker can be positioned

to the left of the center vertical graticule line by

rotating the Horizontal POSITION control fully

counterclockwise.

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.

Disconnect the test equipment from the instrument.

Check X Gain

Set:

CH 1 VOLTS/DIV 10 mV

Horizontal POSITION Midrange

A SEC/DIV X-Y

X10 Magnifier Off (knab in)

Connect the standard-amplitude generator output

via a 50-0 cable to the CH 1 OR X input connector.

Performance Check Procedure — 2235A Instruction

Set the generator to produce a 50-mvV signal.

Vertically center the trace using the Channel 1

POSITION control.

CHECK—Display is 4.85 to 5.15 horizontal

divisions.

Disconnect the test equipment from the instrument.

Check X-Y Phasing

Connect the output of the low-frequency generator

to the CH 1 ORX and CH 2 ORY input connectors via

a 50-2 cable and a 50-0, termination, and a dual~

input coupler.

Set:

Channel 2 input Coupling DBC

CH 2 VOLTS/DIV 10 mV

Adjust the Jeveled sine-wave generator for an

8-division horizontal display at 150 kHz.

Center the display vertically and horizontally with the

Horizontal POSITION and Channel 2 POSITION

controls.

CHECK~— Display for an opening at the center hori-

zontal graticule line of 0.4 division or less.

Disconnect the test equipment from the instrument.

Check X Bandwidth

Connect the output of the leveled sine-wave gener-

ator to the CH 1 OR X input connectors via a 50-0

cable and a 50-2 termination.

Set the generator to produce a 5~division horizontal

display at an output frequency of 50 kHz.

Increase the generator output frequency of 2.5 MHz.

CHECK— Display is at least 3.5 horizontal divisions.

Disconnect the test equipment from the instrument.

Check Sweep Length

Set the A SEC/DIV contro} to 0.1 ms and position the

start of the sweep at the first vertical graticule line

using the Horizontal POSITION control.

CHECK-—End of the sweep is to the right of the 11th

vertical graticule line.
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TRIGGER

Equipment Required (See Table 4~1):

Leveled Sine -Wave Generator

50-0 BNC Coaxial Cable

50-9 BNC Termination

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION Midrange

INVERT Off (button out)

MODE CH 1

BW LIMIT Off (button out)

CH 1 VOLTS/DIV 5 mv

CH 2 VOLTS/DIV 50 mV

VOLTS/DIV Variabie CAL detent

Input Coupling isle}

Horizontal

POSITION Midrange

MODE A

A and B SEC/DIV 0.2 ps

SEC/DIV Variable CAL detent

X10 Magnifier Off (knob in)

B DELAY TIME POSITION Fully counter-

clockwise

B TRIGGER

SLOPE Positive

(button out)

LEVEL Midrange

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 DC

4-12

PROCEDURE STEPS

Check Internal A and B Triggering

Connect the leveled sine-wave generator output via

a 50-0 cable and a 50-0 termination to the CH 1

input connector.

Set the generator to produce a 1i0-MHz,

3.5-division display.

Set the CH 1 VOLTS/DIV switch to 50 mv.

CHECK— Stable display can be obtained by

adjusting the A TRIGGER LEVEL controi for each

switch combination given in Table 4-6.

Table 4-6

Switch Combinations for A Triggering Checks

A TRIGGER Mode A TRIGGER SLOPE

NORM Positive

NORM Negative

P-P AUTO Negative

P-P AUTO Positive

e.

f.

Set the Horizontal MODE switch to B.

CHECK —Stable display can be obtained by

adjusting the B TRIGGER LEVEL control in a position

other than the B RUNS AFTER DELAY position for

both the Positive and Negative positions of the B

TRIGGER SLOPE switch.

g. Set

Vertical MODE CH2

A&B SOURCE CH2

Horizontal MODE A



Move the cable from the CH 1 input connector to the

CH 2 input connector.

Repeat parts d through f.

Set:

Horizontal MODE A

A SEC/DIV 0.1 ps

X10 Magnifier On (knob out)

Set the generator to produce a 60-MHz,

1.0-division display.

Repeat parts d through f.

. Set:

Vertical MODE CH 14

A&B SOURCE VERT MODE

Horizontal MODE A

Move the cable from the CH 2 input connector to the

CH 1 input connector.

Repeat parts d through f.

Set:

Horizontal MODE A

A SEC/DIV 0.05 ps

Set the generator to produce a 100~MHz,

1.5-division display.

Repeat parts d through f.

Set:

Vertical MODE CH 2

Horizontal MODE A

Move the cable from the CH 1 input connector to the

CH 2 input connector.

Repeat parts d through f.

Disconnect the test equipment from the instrument.

Check External Triggering

Set:

Vertical MODE CH 1

Horizontal MODE A

X10 Magnifier Off (knob in)

A & B SOURCE EXT

Performance Check Procedure — 2235A instruction

Connect a 35-mV, 10-MHz signal from the leveled

sine-wave generator via a 50-0 cable and a 50-0,

termination to the EXT INPUT connector.

Press and hold in the TRIG VIEW button.

CHECK--Stable display can be oblained by

adjusting the A TRIGGER LEVEL control for each

switch combination given in Table 4-6. Then release

the TRIG VIEW button.

Set the generator output voltage to 120 mV and the

frequency ta 60 MHz. Set the X10 Magnifier to On

(knob out).

Repeat parts c and d.

Set the generator output voltage to 150 mV and the

frequency to 100 MHz.

Repeat parts c and d.

Disconnect the test equipment from the instrument.

Check External Trigger Ranges

Set:

CH 1 VOLTS/DIV O5V

A SEC/DIV 20 us

X10 Magnifier Off (knob in)

A TRIGGER Mode NORM

Connect the leveled sine-wave generator output via

a 50-2 cable, a 50-29 termination, and a dual-input

coupler to both the CH 1 OR X and EXT INPUT

connectors.

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 triggered along the entire nega-

tive slope of the waveform as the A TRIGGER LEVEL

control is rotated.

CHECK— Display is not triggered (no trace) at either

extreme of rotation.
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4. Check Single Sweep Operation

a. Set the A & B SOURCE switch to VERT MODE.

b. Adjust the A TRIGGER LEVEL conirol to obtain a

stable display.

c. Set the Channel 1 Input Coupling switch to GND.

d. Press in the SGL SWP button. The RESET/READY

LED should Hiuminate and remain on.

e. Set the Channel 1 Input Coupling switch to DC.

7a

CHECK~ RESET/READY LED goes out and a single

sweep occurs.

NOTE

The A INTENSITY control may require adjust-

ment to observe the single-sweep trace.

Press in the SGL SWP button several times.

CHECK-~Single-sweep trace occurs, and the

RESET/READY LED illurninates briefly every time the

SGL SWP button is pressed in and released.

Disconnect the test equipment from the instrument.
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EXTERNAL Z-AXIS AND CALIBRATOR

Equipment Required (See Table 4-1):

Leveled Sine-Wave Generator BNC T--Connector

Two 50-29 BNC Coaxial Cables 10X Probe (provided with instrument)

50-0 BNC Termination

INITIAL CONTROL SETTINGS PROCEDURE STEPS

1. Check External Z~Axis Operation

a. Connect the leveled sine-wave generator output via
Vertical a 50-2 cable and a T-connector to the CH 1 input

connector. Then connect a 50-20 cable and a 50-0

. termination from the T-connector to the EXT Z AXIS

lla 1 POSITION qiigrange INPUT connector on the rear panel.

BW LIMIT On (button in) b. Set the generator to produce a 5-V, 50-kHz signal.
CH 1 VOLTS/DIV 1v

CH 1 VOLTS/DIV Variable CAL detent c. CHECK~—For noticeable intensity modulation. The
Input Coupling Be positive part of the sine wave should be of lower

intensity than the negative part.

d. Disconnect the test equipment from the instrument.

Horizontal ,
2. Check Calibrator Amplitude and Frequency

POSITION Midrange a. Set:
MODE A CH 1 VOLTS/DIV 10 mv
A SEC/DIV 10 us A SEC/DIV 0.5 ms
SEC/DIV Variable CAL. detent

X10 Magnifier Off (knob in) b. Connect the 10X Probe to the CH 1 OR X input
connector and connect the probe tip to the CAL

connector.

ATRIGGER c. Center the vertical display and, if necessary, adjust

the probe compensation for a flat top square-wave

display.

VAR HOLDOFF NORM d. CHECK—For a 5-division display.
MODE P-P AUTO

SLOPE OUT e. CHECK—For a 5-division period (6-divisions
LEVEL Midrange between risetime portions of the display).
A&B SOURCE VERT MODE

A COUPL NORM f. Disconnect the 10X probe 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

to 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 four major subsections,

each of which can be performed independently to permit

adjustment of individual sections of the instrument. For

example, if only the Vertical section fails to meet the Per-

formance Requirements or has had repairs made, 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 in that subsection. Each

succeeding step within a subsection should be per-

formed in sequence and in its entirety to ensure that con-

trol settings will be correct for ensuing steps. All steps

within a subsection should be completed.

TEST EQUIPMENT

The test equipment listed in Table 4-1 is a complete list

of the equipment required to accomplish both the

Performance Check Procedure in section 4 and the

Adjustment Procedure in this section. To assure

accurate measurements, it is important that test equip-

ment used for making these checks meet or exceed the

specifications described in Table 4-1. When con-

sidering use of equipment other than that

recommended, utilize the Minimum Specification

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 so not include test equip-

ment error Adjustment of the instrument must be

accomplished at an ambient temperature between

+ 20°C and +30°C, and the instrument must have had a

warm-up period of at least 20 minutes.

ADJUSTMENT INTERACTION

Some adjustments interact with and affect other adjust-

ment settings. Table 5-1 identifies these interaction

areas. Refer to this table if a partial procedure is

performed or if a circuit requires readjustment due to a

component replacement. To use Table 5-1, first find the

adjustment that was made (extreme left column). Then

move to the right, across the row, until you come to a

darkened square. From the darkened square, move up

the column to find the interactive adjustment. Check the

accuracy and, if necessary, readjust the adjustment.
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PREPARATION FOR ADJUSTMENT

The instrument cabinet must be removed to perform the

Adjustment Procedure. See the Cabinet remove and

replace instructions located in the Maintenance section

of the manual.

Alliest equipment items listed in Table 4-1 are required

to accomplish a complete Adjustment Procedure. At the

beginning of each subsection there is an equipment-

required list showing only the test equipment necessary

for performing the steps in that subsection.

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.

Table 5-1

Adjustment interactions

REPAIRS MADE INTERNAL ADJUSTMENTS AFFECTED

GRIDBIAS,ASTIG,ANDGEOM ATTENUATORSTEPBALANCE 2/5mVDCBALANCE CH1VARANDCH2INVERTBALANCES-8.6VOLTS MF/LFCOMPANDGAINBALANCE CALIBRATORINTERNALANDEXTERNALTRIGGEROFFSETS P-PAUTOCH1ANDCH2GAINS ATTENUATORCOMPENSATION HFCOMPANDCH2HFCOMP 2mVPEAKING HORIZONTALGAIN X10GAIN MAGNIFIERREGISTRATION HIGHSPEEDAND5nSTIMING DELAYTIME XGAIN AANDBTRIGGERSENSITIVITY SLOPEBALANCE
POWER SUPPLIES

VERTICAL ATTENUATORS

PREAMPS & CHANNEL SW

VERTICAL OUTPUT

TRIGGER CIRCUITS

A SWEEP GENERATOR

B SWEEP GENERATOR

HORIZONTAL AMPLIFIER

CRT

5-2



INDEX TO ADJUSTMENT PROCEDURE

STEPS

Power Supply and CRT Display

1. Check/Adjust Power Supply

DC Levels...eee 5-4

2. Check High-Voltage Supply ........... 5-4

3. Adjust CRT Grid Bias ................. 5-5

4. Adjust Astigmatism .................0. 6-5

5. Adjust Trace Alignment ................ 5-5

6. Adjust Geometry .......0....0. cca 5-5

7. Check Scale INumination .............. 5-5

Vertical

1. Adjust Attenuator Step Balance ......... 5-6

2. Adjust 2/5 mV DC Balance ............. 5-6

3. Adjust Channel 1 Variable Balance ...... 5-7

4. Adjust Channel 2 Invert Balance ........ 5-7

5. Adjust MF/LF Compensation and

Gain Balance ....................... 5-7

6. Adjust Vertical Gain ........0......02. 5-8

7. Check Deflection Accuracy and

Variable Range .........-......00.00 5-8

8. Adjust Attenuator Compensation ........ 5-8
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9. Adjust High-Frequency Compensation,

Delay Line Compensation, and Channel 2

High-Frequency Compensation ........ 5-9

10. Adjust 2-mV Peaking Compensation ... 5-10

11. Check Bandwidth ..............0.088 5-10

Horizontal

1. Adjust Horizontal Amplifier Gain ....... 5-11

2. Adjust X10 Horizontal Amplifier Gain .... 5-12

3. Adjust Magnifier Registration .......... 5-12

4. Adjust Delay Dial Timing

5, Adjust 5-ys Timing ...............0..

6. Adjust 5~ns Timing and Linearity ....... 5-12

7, Check Timing Accuracy and Linearity ... 5-13

8. Check Delay Time Dial Range

and Accuracy ....... 0.00... eee eee §-14

9. AdjustX Gain «0...eee eee eee 5-15

10. Check A-Sweep Holdoff ........0.... 5-15

Trigger

1. Adjust Internal and External

Trigger Offset... 0.0...cece cece eee ee 5-16

2. Adjust Trigger Sensitivity ............. 5-17

3. Adjust P~P Auto Trigger Centering...... 5-17

Calibrator

1. Adjust Calibrator Amplitude and

Frequency .........cece eee eee eee 5-17
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POWER SUPPLY AND CRT DISPLAY

Equipment Required (See Table 4-1):

Leveled Sine-Wave Generator Digital Voltmeter

Time-Mark Generator DC Voitmeter

50-0 BNC Coaxial Cable Alignment Tool

50-© BNC Termination

See ADJUSTMENT LOCATIONS 1

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

INITIAL CONTROL SETTINGS a. Connect the digital voltmeter low lead to chassis

ground and connect the volts lead to the -8.6-V
. supply (TP961).

Vertical (Both Channels) ppy
; b. CHECK— Voltmeter reading is -8.56 to -8.64V. If the

POSITION Midrange reading is within these limits, skip to part d.
MODE CH 1

VOLTS/DIV 5 mv c, ADJUST—The -8.6 V Adjust potentiometer (R938)
VOLTS/DIV Variable CAL detent for a voltmeter reading of -8.6 V.
Input Coupling GND

d. CHECK —Voltage levels of the remaining power
Horizontal pupplies listed in Table 5-2 are within the specified

POSITION Midrange

MODE A Table 5-2
A SEC/DIV . x-Y Power Supply Limits
SEC/DIV Variable CAL detent

X10 Magnifier Off (knob in) Power Test Reading

Supply Point (Volts)

A TRIGGER -8.6V wos! -8.56 to -8.64
VAR HOLDOFF NORM +5.2V ws6é8 +5.04 to +535

Mode P-P AUTO +8.6V W960 +8.43 to +8.77

SLOPE ree (button +30V W956 $29.1 to +30.9
oul

LEVEL Midrange +102 V ws54 +99 to +105

A&B SOURCE VERT MODE
A COUPL NORM

e. Disconnect the test equipment from the instrument.

PROCEDURE STEPS
2. Check High-Voltage Supply

1, Check/Adjust Power Supply DC Levels (R938)

NOTE

Review the information at the beginning of the Instrumentmust be turned off when removing or
Adjustment Procedure before starting this step. replacing the crt cover and cap.

5-4



Remove the crt cover and connect a dc voltmeter

capable of measuring at least -2500 V between pin2

of the crt socket and chassis ground. Pin 2 of the crt

is negative with respect to the chassis.

CHECK — Voltmeter reading is between -1900 V and

~2100 V.

Disconnect the voltmeter leads and replace the crt

cap and cover.

Adjust CRT Grid Bias (R851)

Connect a 50-0 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 Z

AXIS INPUT connector.

Adjust Astigmatism (R874)

Set:

A INTENSITY Visible display

CH 1 VOLTS/DIV 5mv

Channel 1 input Coupling DC

A SEC/DIV 5 ps

Connect the leveled sine-wave generator output via

a 50-Q cable and a 50-0 termination to the CH 1

input connector.

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

display.

ADJUST~ Astig (R874) and the FOCUS control for

the best defined waveform.

Disconnect the test equipment from the instrument.

Adjustment Procedure — 2235A Instruction

Adjust Trace Alignment

Position the trace to the center horizontal graticule

line.

ADJUST~—The TRACE ROTATION control for opti-

mum alignment of the trace with the center horizontal

graticule line.

Adjust Geometry (R870)

Set:

CH 1 VOLTS/DIV 50 mV

A SEC/DIV 0.1 ms

Connect 50-ps time markers from the time-mark

generator via a 50-2, cable and a 50-0 termination

to the CH 1 OR X input connector.

Adjust the Channel 1 POSITION control to position

the baseline part of the display below the bottom

horizontal graticule line.

Adjust the SEC/DIV Variable 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 Input Coupling switch to GND.

ADJUST-—Geom (R870) for minimum curvature of

the baseline trace when positioned at the top and

bottom horizontal graticule lines using the Channel 1

POSITION control.

Set the Channel 1 Input Coupling switch to DC.

Repeat parts e through h for optimum compromise

between the vertical and horizontal displays.

Disconnect the test equipment from the instrument.

Check Scale Hlurmination

Rotate the SCALE ILLUM control between the maxi-

mum counterclockwise position and the maximum

clockwise position.

CHECK~—The scale illumination lights are off in the

maximum counterclockwise position. The bright-

ness of the scale illumination lights increases as the

SCALE ILLUM contro! is rotated to the maximum

clockwise position.
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VERTICAL

Equipment Required (See Table 4-1):

Calibration Generator Dual--Input Coupler

Leveled Sine-Wave Generator 10X Attenuator

50-2 BNC Coaxial Cable Adapter

50-29 BNC Precision Coaxial Cable Alignment Tool

50-0 BNC Termination 10X Probe (included with instrument)

See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 2

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

INITIAL CONTROL SETTINGS PROCEDURE STEPS

1. Adjust Attenuator Step Balance (R10 and R60)

Vertical (Both Channels) a. Position the trace on the center horizontal graticule
line using the Channel 1 POSITION control.

POSITION Midrange VOLTS/DIV switch to 8 mvMODE CH 1 b. Set the CH 1 VOLTS/DIV switch to 5 mv.

BW LIMIT Off (button out) c, ADJUST—CH 1 Step Atten Bal (R10) to set the trace
INVERT Off (knob in) on the center horizontal graticule line.
VOLTS/DIV 50 mV

VOLTS/DIV Variabie CAL detent d. Set the CH 1 VOLTS/DIV switch to 50 mv.
Input Coupling AC

e. Repeat parts a through d until there is no trace shift

when changing the CH 1 VOLTS/DIV switch from

50 mV to 5 mV.
Horizontal

f. Set the Vertical MODE switch to CH 2.

POSITION Midrange g. Repeat parts a through e for Channel 2, adjusting
MODE A Ch 2 Step Atten Bal (R60) in part c.
A SEC/DIV 0.5 ms

SEC/DIV Variable CAL detent 2. Adjust 2/5 mV DC Balance (R33 and R83)
X10 Magnifier Off (knob in}

a. Set the CH 2 VOLTS/DIV switch to 5 mv.

b. Position the trace on the center horizontal graticule
A TRIGGER line using the Channel 2 POSITION control.

c. Set the CH 2 VOLTS/DI it fVAR HOLDOFF NORM s /DW switch to 2 mv.
Mode P-P AUTO d. ADJUST~CH 22/5 mV Dc Bal (R83) to set the trace
SLOPE OUT on the center horizontal graticule line.
LEVEL Midrange
A & B SOURCE VERT MODE @. Repeat parts a through d until there is no trace shift
A COUPL NORM when changing the CH 2 VOLTS/DIV switch from
A EXT COUPL AC 5 mV to 2mv.
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Set the Vertical MODE switch to CH 1.

Repeat parts a through e for Channel 1, adjusting

CH1 2/5 mV Dc Bail (R33) in part d.

Adjust Channel 1 Variable Balance (R25)

Set both VOLTS/DIV switches to 10 mv.

Rotate the CH 1 VOLTS/DIV Variable control fully

counterclockwise.

Position 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—CHi 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.

Repeat Steps 2 and 3 for Channel 1 until no further

improvement is noted.

Adjust Channel 2 Invert Balance (R75)

Set the Vertical MODE switch to CH 2.

Position the trace on the center horizontal graticule

line using the Channel 2 POSITION control.

Set the INVERT switch to On (button in).

ADJUST—CH2 Invert Bal (R75) to set the trace to

the center horizontal graticule line.

Set the INVERT switch to Off (button out).

Repeat parts b through e until there is no trace shift

when switching the INVERT switch between the On

and Off positions.

NOTE

if the trace shift is less then 1 division when

rotating CH 2 VOLTS/DIV Variable control

between its clockwise and counterclockwise

positions, proceed to step j, otherwise proceed

to step g.

Adjustment Procedure —2235A Instruction

Readjust CH 2 invert Bal (R75) slightly so that the

trace shift is less than one division as the CH 2

VOLTS/DIV Variable control is rotated between fully

clockwise and counterclockwise positions.

Set the CH 2 VOLTS/DIV Variable control to the CAL

detent.

CHECK -—The trace shift is less that 1.5 divisions

when the INVERT switch is set from Off (outton out)

to ON (button in).

Repeat parts b through i until the trace shift require-

ments for both INVERT and CH 2 VOLTS/DIV

Variable are met.

Rotate the CH 2 VOLTS/DIV Variable control clock-

wise to the CAL detent, and set the INVERT button to

OFF (button out).

INTERACTION ~— Repeat steps 2 and 4 for CH 2 until

no further improvement is noted.

Adjust MF/LF Compensation and Gain Balance

(C53, R97, C3, and R47).

Set:

INVERT Off (button out)

Vertical MODE CH2

VOLTS/DIV (both) 10 mv

Input Coupling (both) DC

A SEC/DIV 20 ps

Connect the high- amplitude square wave output via

a 50-0, cable, a 10X attenuator, and a 50-0 termi-

nation to the CH 2 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—CH2 MF/LF Comp (C53) and CH2 MF/LF

Gain Bal (R97) for the best front corner and flat top.

Move the cable from the CH 2 input connector to the

CH 1 input connector. Set the Vertical MODE switch

to CH 1.

Set the top of the display on the center horizontal

graticule line using the Channel 1 POSITION control.

ADJUST~CH1 MF/LF Comp (C3) and CH1 MF/LF

Gain Bal (R47) for the best front corner and flat top.

Disconnect the test equipment from the instrument.
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Adjust Vertical Gain (R145, R195, R76, and R26)

Connect a 50-mvV standard-amplitude signal via a

50-2 cable to the CH 1 input connector.

Set the A SEC/DIV switch to 0.2 ms.

ADJUST—CH1 Gain (R145) for an exact 5-division

display.

Move the cabie from the CH 1 input connector to the

CH 2 input connector. Set the Vertical MODE switch

to CH 2.

ADJUST— CH2 Gain (R195) for an exact 5-division

display.

Change the generator output to 10 mV and set both

VOLTS/DIV switches to 2 mV.

ADJUST~Ch2 2mV Gain (R76) for an exact

5-division display.

Move the cable from the CH 2 OR Y input connector

fo the CH 1 OR X input connector. Set the Vertical

MODE switch to CH 1.

ADJUST~Ch1 2mV Gain (R26) for an exact

5-division display.

Set both Input Coupling switches 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.

Set the Vertical MODE switch to CH 2.

. 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.

Check Deflection Accuracy and Variable Range

Set:

Vertical MODE CHI

Input Coupling (both) DC

CHECK— Deflection accuracy Is within the limits

given in Table 5-3 for each CH 1 VOLTS/DIV switch

setting and corresponding standard amplitude

signal. When at the 20-mV VOLTS/DIV switch

setting, rotate the CH 1 VOLTS/DIV Variable control

fully counterclockwise and CHECK that the display

5-8

decreases to 2 divisions or less. Then return the

CH 1 VOLTS/DIV Variable control to the CAL detent

and continue with the 50-mvV check.

Move the cable from the CH 1 Input connector to the

CH 2 input connector. Set the Vertical MODE switch

t0 CH 2.

Repeat part b using the Channel 2 controls.

Disconnect the test equipment from the instrument.

Table 5-3

Deflection Accuracy Limits

VOLTS/DIV| Standard | Verticai Accuracy

Switch | Amplitude! Deflection Limits

Setting Signal | (Divisions) | (Divisions)

2 mv 10 mv 5 4.90 to 5.10

5 mv 20 mv 4 3.92 to 4.08

10 mv 50 mv 5 4.90 to 5.10

20 mV 0.1 V 5 4.90 to 5.10

50 mV 0.2V 4 3.92 to 4.08

0.1 V 05 V 5 4.90 to 5.10

02V 1 ov 5 4.90 to 5.10

05V 2V 4 3.92 to 4.08

iv 5 V 5 4.90 to 5.10

2V 10 V 5 4.90 to 5.10

5 V 20 V 4 3.92 to 4.08

Adjust Attenuator Compensation (C7, C12, C11,

C5, C4, C62, C61, C55, C54, and C57)

Set:

Vertical MODE CH 1

Input Coupling (both) DC

Connect the high-amplitude square wave output via

a 50-Q termination, a probe-tip-to-BNC adapter,

and the 10X probe to the CH 1 ORX 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).

Set the CH 1 VOLTS/DIV switch to 10 mv.



Set the generator to produce a 5-division display.

NOTE

Use Table 5-4 to identify the correct capacitor

for each channel adjustment.

Table 5-4

Attenuator Compensation Adjustments

VOLTS/DIV}| Adjustment | Channel 1| Channel 2

10 mV Input C C7 C57

O1V LF Comp ci2 C62

Input C C11 Cé1

1V LF Comp C5 C55

Input C C4 C54

ADJUST—The Chi 1X Attn (C7) capacitor for best

front corner.

Set the CH 1 VOLTS/DIV switch to 0.1 V.

Replace the probe and probe-tip-to-BNC adapter

with a 50-0 cable.

Set the generator to produce a 5~division display.

ADJUST—The Ch1 10X Attn (C12) for best front

corner.

Replace the 50-2 cable and the 50-0 termination

with the probe and probe-tip-to-BNC adapter.

Set the generator to produce a 5-division display.

. ADJUST—~The Chi 10X Attn (C11) for best flat top.

Repeat parts h through m until no further improve-

ment is noted.

Set the CH 1 VOLTS/DIV switch to 1 V.

Replace the probe and probe-tip-to-BNC adapter

with the 50-0 cable and 50-Q termination.

Set the generator to produce a 5-division display.

ADJUST—The Chi 100X Attn (C5) for best front

comer.

Replace the 50-9 cable and 50~ termination with

the probe and probe-tip-to-BNC adapter. .

Set the generator to produce a 5~division display.
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ADJUST —The 100X Attn (C4) for best flat top.

Repeat parts p through u until no further improve-

ment is noted.

Set the Vertical MODE switch to CH 2.

Repeat parts b through v for Channel 2.

Disconnect the test equipment from the instrument.

Adjust High-Frequency Compensation (C237),

Delay Line Compensation (R240 and R241), and

Channel 2 High-Frequency Compensation

(C180)

Set:

Vertical MODE CH i

BW LIMIT Off (outton out)

VOLTS/DIV (both) 10 mv

input Coupling (both) DC

A SEC/DIV 0.05 ps

A & B SOURCE VERT MODE

Connect the positive-going fast-rise square wave

output via a 50-0 cable, a 10X attenuator, and a

50-2 termination to the CH 1 input connector.

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

display.

Set the top of the display to the center horizontal

graticule line using the Channel 1 POSITION control.

ADJUST —HF Comp (C237) for the best front corner

with minimum overshoot on the displayed signal.

ADJUST—HF Comp (R240 and R241) for best flat

top on the front corner.

Repeat parts e and f until no further improvement is

noted.

Move the cable from the CH 4 input connector to the

CH 2 input connector and reconnect the 10X attenu-

ator. Set the Vertical MODE switch to CH 2.

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.
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10.

11.

ADJUST-—Ch2 HF Comp (C180) for the best front

corner with minimum overshoot on the displayed

signal.

Adjust 2-mV Peaking Compensation (C76 and

C26)

Set both VOLTS/DIV switches to 2 mv.

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 2mV Peak Comp (C76) for the best

front corner with minimum overshoot of the dis-

played 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.

Repeat parts b through d for Channel 1, adjusting

Chi 2mV Peak Comp (C26) in part d.

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 Maintenance

section of the manual.

Check Bandwidth

Set:

Vertical POSITION (both) Midrange

BW LIMIT Off (button out)

VOLTS/DIV (both) 2mv

VOLTS/DIV Variable (both) CAL detent

Input Coupling (both) bc

ASEC/DIV 20 us

Connect the leveled sine~wave generator output via

a 50~Q precision cable and a 50-0 termination to

the CH 2 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 to the value shown in Table 5-5 for the

corresponding VOLTS/DIV switch setting.

Table 5-5

Settings for Bandwidth Checks

VOLTS/DIV Generator
Switch Setting Output Frequency

2 mv 90._MHz

5mVto5V 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 input connector to the

CH 2 input connector. Set the Vertical MODE switch

to CH 2,

Repeat parts b and c for ail indicated CH 2 VOLTS/

DIV switch settings, up to the output-voitage upper

limit of the sine~wave generator being used.

Disconnect the test equipment from the instrument.

NOTE

To continue with the Adjustment Procedure,

remove the instrument cabinet and allow a

20-minute time period to elapse before con-

tinuing with the Adjustment Procedure. See the

Cabinet removal instructions located in the

Maintenance section of the manual.
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Equipment Required (See Table 4-1):

Calibration Generator 50-0 BNC Termination

Leveled Sine-Wave Generator Dual~input Coupler

Time-Mark Generator Test Oscilloscope

50-0 Coaxial Cable Alignment Tool

See ADJUSTMENT LOCATIONS 1, ADJUSTMENT LOCATIONS 2, and ADJUSTMENT LOCATIONS 3

at the back of the manual for test points and adjustment locations.

INITIAL CONTROL SETTINGS SLOPE Postive (button
oul

. LEVEL Midrange

Vertical A&B SOURCE NGRM VERT Mops

A COUPL NORM (1/¢192- fev

POSITION Midrange A EXT COUPL bc
MODE CH 1

BW LIMIT Off (button out)

INVERT Off (button out) PROCEDURE STEPS
CH 1 VOLTS/DIV O5V

CH 1 VOLTS/DIV Variable CAL detent . .
Channel 1 input Coupling pc 1. Adjust Horizontal Amplifier Gain (R740 and

R730)

Horizontal a. Connect 0,.1-ms time markers from the time-mark
| generator via a 50-0, cable and a 50-2 termination

POSITION Midrange to the CH 1 input connector.
MODE A

AandB SEC/DIV 0.1 ms b. Align the first time marker with the first (extreme left)

SEC/DIV Variable CAL detent vertical graticule line using the Horizontal POSITION
X10 Magnifier Off (knob in) control.

B DELAY TIME POSITION Fully counter—

clockwise c. ADJUST—A Gain (R740) for 1 time marker per
division over the center 8 divisions.

B TRIGGER

SLOPE Positive (outton NOTE
out) When making timing measurements, use as a

LEVEL RUNS AFTER reference the tips of the time markers
DLY (fully positioned at the center horizontal graticule

clockwise) line.

A TRIGGER d. Set the Horizontal MODE switch to B,

VAR HOLDOFF NORM e. ADJUST—B Gain (R730) for 1 time marker per

Mode P-P AUTO division.
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Adjust X10 Horizontal Amplifier Gain (R754)

Set:

Horizontal MODE A

X10 Magnifier On (knob out)

Select 10-ps time markers from the time-mark

generator.

Align the nearest time marker to the first vertical

graticule line with the first graticule line.

ADJUST— X10 Gain (R754) for 1 time marker per

division.

Adjust Magnifier Registration (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 Regis (R749) to position the middle

time marker to the center vertical graticule line.

Set the X10 Magnifier to On (knob out) and CHECK

for no horizontal shift in the time marker.

Repeat parts c through f until no further improvement

is noted.

Adjust Delay Dial Timing (R646 and R652)

Set:

Horizontal MODE ALT

ASEC/DIV 0.1 ms

B SEC/DIV us 8/242"
SEC/DIV Variable CAL detent

X10 Magnifier Off (knob in)

B DELAY TIME POSITION 1.00

Select 0.1-ms time markers from the time-mark

generator.

Adjust the A/B SWP SEP control to separate the A

and B Sweeps.
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ADJUST—Delay Start (R646) so that the 2nd

A-Sweep time marker is intensified and the

B-Sweep time marker’s rising edge starts at the

beginning of the B Sweep.

Set the B DELAY TIME POSITION dial to 9.00.

ADJUST—Delay End (R652) so that the 10th

A-Sweep time marker is intensified and the

B-Sweep time marker’s rising edge starts at the

beginning of the B Sweep.

Set the B DELAY TIME POSITION dial to 1.00.

Repeat parts d through g until no further improve-

ment is noted.

Adjust 5 us Timing (C703 and C713)

Set:

Horizontal MODE A

A SEC/DIV 5 us

Select 5-ys time markers from the time-mark

generator.

ADJUST~A Sweep 5-s Timing (C703) for 1 time

marker per division over the center 8 divisions.

Set:

Horizontal MODE B

ASEC/DIV 10 ps

B SEC/DIV Sus

ADJUST—B Sweep 5-18 Timing (C713) for 1 time

marker per division over the center 8 divisions.

Adjust 5-ns Timing and Linearity (C774)

Set:

CH 1 VOLTS/DIV 0.2V

Horizontal MODE A

A SEC/DIV 0.05 ps

A & B SOURCE A EXT

Connect a 50-0 cable and a 50-2 termination to the
EXT INPUT connector from the time~mark generator.

Select 5-ns time markers from the time-mark

generator and set the start of the display on the ist

vertical graticule line,

Set the X10 Magnifier to On (knob out).



Align the time markers with the vertical graticule

lines using the Horizontal POSITION control,

ADJUST —5-ns Timing (C774) for one time marker

per division over the center 8 divisions of the magni-

fied 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 capacitor (C774).

Select 10-ns time markers from the time-mark

generator,

Set the A SEC/DIV switch to 0.1 ys.

CHECK~Timing accuracy is within 2% (0.16

division at the 10th vertical graticule line). If not, a

slight compromise between the 5~ns timing and the

20-ns timing should be made by readjusting the

5-ns Timing capacitor (C774).

Disconnect the 50-9 cable and the 50-0 termi-

nation from the EXT INPUT connector to the time-

mark generator.

Check Timing Accuracy and Linearity

Set:

CH 1 VOLTS/DIV O5V

A SEC/DIV 0.05 ps

X10 Magnifier Off (knob in)

A TRIGGER Mode NORM

A&B SOURCE VERT MODE

Select 50-ns time markers from the time-marker

generator.

Adjust the A TRIGGER LEVEL contro! for a stable,

triggered display.

Use the Horizontal POSITION control to align the

second time marker with the second 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).

Adjustment Procedure — 2235A Instruction

NOTE

For checking the timing accuracy of the A SEC/

DIV switch setting from 50 ms to 0.58, watch the

time marker tips only at the 2nd and 10th vertical

graticule lines while adjusting the Horizontal

POSITION control.

Repeat parts c through e for the remaining A SEC/

DIV and time-mark generator setting combinations

shown in Table 5-6 under the Normal column.

Set the X10 Magnifier to On (knob out).

Select 50-ms time markers from the time~mark

generator when checking the A Sweep and 5-ms

time markers when checking the B Sweep.

Table 5-6

Settings for Timing Accuracy Checks

SEC/DIV Time- Mark Generator Setting
Switch

Setting Normal (X1) X10 Magnified

0.05 us 50 ns 10 ns

0.1 ps 0.1 ps 10 ns

02 ps 0.2 ps 20 ns

0.5 ps 05 ps 50 ns

1 ops 1 ps 0.1 ps

2 ys 2 ps 0.2 us

5 ps 5 ps 0.5 ps

10 ps 10 ps 1 ps

20 us 20 us 2 ys

50 us 50 ps 5 ps

0.1. ms 0.1 ms 10 ps

0.2 ms 0.2 ms 20 2s

0.5 ms 0.5 ms 50 ps

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

50 ms 50 ms 5 ms

A Sweep Only

0.1 s 01s 10 ms

02s 0.2 s 20 ms

05 s 0.5 s 50 ms
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Use the Horizontal POSITION control to align the

first time marker that is 25 ns beyond the start of the

sweep with the second vertical graticule line.

CHECK-—Timing accuracy is within 3% (0.24

division at the 10th vertical graticule fine), 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 | andj for the remaining A SEC/DIV and

time-mark generator setting combinations shown in

Tabie 5-6 under the X10 Magnified column.

Set:

Horizontal MODE B

A SEC/DIV 0.1 ws

B SEC/DIV 0.05 ps

X10 Magnifier Off (knob in)

. Repeat parts b through kfor the B Sweep. Keep the A

SEC/DIV switch one setting slower than the B SEC/

DIV switch.

Check Delay Time Diai Range and Accuracy

Set:

Channel 1 Input Coupling GND

Horizontal MODE ALT

A and B SEC/DIV 0.1 ms

X10 Magnifier Off (knob in)

B DELAY TIME POSITION Fully counter—

clockwise

A TRIGGER Mode P-~P AUTO

Align the start of the A Sweep with the 1st vertical

graticule line using the Horizontal POSITION

control.

CHECK— intensified portion of the trace starts within

0.5 division of the start of the sweep.

Rotate the B DELAY TIME POSITION contro! fully

clockwise.

CHECK-— Intensified portion of the trace is past the

11th vertical graticule line.

Set:

A and B SEC/DIv 0.5 us

B DELAY TIME POSITION Fully counter-

clockwise

5-14

Align the start of the A Sweep with the Ist vertical

graticule line using the Horizontal POSITION

control.

CHECK— Intensified portion of the trace starts within

1.1 divisions of the start of the sweep.

Repeat parts d and e.

Set:

Channel 1 Input Coupling DG

Horizontal MODE B

A SEC/DIV 0.5 us

B SEC/DIV 0.05 ys

B DELAY TIME POSITION 1.00

Select 0.5-1s time markers from the time—mark

generator.

Adjust the Horizontal POSITION contro! so that the

top of the first fully displayed time marker is aligned

with the center vertical graticule line.

. Without changing the Horizontal POSITION control

setting, set the B DELAY TIME POSITION dial to

9.00. Slightly readjust the B DELAY TIME POSITION

dial to align the top of the time marker with the center

vertical graticule line.

CHECK— The B DELAY TIME POSITION dial setting

is between 8.910 and 9.090.

Repeat parts | through n for the remaining A and B

SEC/DIV and time-mark generator setting combi-

nations shown in Table 5-7.

Set:

A SEC/DIV 5s

B SEC/DIV 0.5 ps

B DELAY TIME POSITION 1.00

Table 5-7

Settings for Delay Time Accuracy Checks

A SEC/DIV B SEC/DIV Time-Mark

Switch Switch Generator
Setting Setting Setting

0.5 ys 0.05 us 0.5 us

5 ys 0.5 us 5 us

0.5 ms 50 ps 0.5 us

5 ms 0.5 ms Sms

0.5 5s 50_ ms 0.5 s



Select 5-ys time markers from the time-mark

generator.

Adjust the Horizontal POSITION control so that the

tising edge of the displayed time marker is aligned

with the center vertical graticule line.

Without changing the Horizontal POSITION control

setting, turn the B DELAY TIME POSITION dial clock-

wise to position the next time marker leading edge to

the center vertical graticule line.

CHECK ~The B DELAY TIME POSITION dial setting

is 0.980 to 1.020 greater than the previous setting.

Set the B DELAY TIME POSITION dial to the exact

integer setting.

Repeat parts r through u for each successive time

marker up to the marker corresponding to the B

DELAY TIME POSITION dial setting of 10.00.

Disconnect the test equipment from the instrument.

Adjust X Gain (R760)

Set:

CH 1 VOLTS/DIV 10 mV

A SEC/DIV X-Y

10.
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Cennect a 50-mV standard-amplitude signal via a

5§0-Q cable to the CH 1 input connector.

ADJUST ~-X Gain (R760) for exactly 5-divisions of

horizontal deflection.

Disconnect the test equipment from the instrument.

Check A-Sweep Holdoff

Set:

Horizontal MODE A

A SEC/DIV 1ms

VAR HOLDOFF NORM

Connect the test oscilloscope and its 10X probe tip

to the front end of R707 (toward the front panel)

which is located on the Timing circuit board.

CHECK— The A-Sweep hoidoff is greater than 3 ms

but less than 7 ms.

Rotate the VAR HOLDOFF control to the maximum

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.

5~15



Adjustment Procedure —2235A Instruction

TRIGGER

Equipment Required (See Table 4-1):

Leveled Sine-Wave Generator

50-9 BNC Coaxiai Cable

50-0, BNC Termination

10X Attenuator

Alignment Tool

See ADJUSTMENT LOCATIONS 1

at the back of this manual for test points and adjustment locations.

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION Midrange

MODE BOTH-ALT

BW LIMIT Off (button out)

INVERT Off (button out)

VOLTS/DIV 50 mV

VOLTS/DIV Variable CAL detent

Input Coupling GND

Horizontal

POSITION Midrange
MODE A

A and B SEC/DIV 20 us

SEC/DIV Variable CAL detent

X10 Magnifier Off (knob in)

B DELAY TIME POSITION Fully counter-

clockwise

B TRIGGER

SLOPE Positive (button

out)

LEVEL Midrange

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 DC

PROCEDURE STEPS

Adjust Internal and External Trigger Offset (R309

and R387))

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,

Set both Input Coupling switches to DC.

Connect the leveled sine-wave generator output via

a 50-0 cable, 10X attenuator, and a 50-2 termi-

nation to the BNC female connector of the dual-

input coupler. Connect the two BNC male

connectors of the dual-input coupler to the CH 1 and

CH 2 connectors.

Set the generator to produce a 50 kHz, 4~division

display on both channels.

Rotate the A TRIGGER LEVEL control to the

midrange position (equal distance between the +

and ~ positions).

Vertically center both displays with the Vertical

POSITION controls and horizontally position the

start of the displays on the 2nd vertical graticule line.

ADJUST ~ The Trigger Offset (R309) so that both dis-

plays are superimposed and start at the center hori-

zontal graticule line.

Disconnect the dual-input coupler from the CH 2

input connector and connect it to the EXT INPUT

connector.

Set the generator to produce a 8-division display.

Set the A & B SOURCE switch to A EXT position.



ADJUST~ Ext Off (R387) so that the display triggers

(start of the display) at the center horizontal graticule

line.

Disconnect the test equipment from the instrument.

Adjust Trigger Sensitivity (R479 and R627)

Set:

Vertical MODE CHI

CH 1 VOLTS/DIV O1V

Input Coupling (both) AG

ASEC/DIV 10 ps

Connect the leveled sine-wave generator output via

a 50-0 cable and a 50-2 termination to the CH 1

input connector.

Set the generator to produce a 50-kHz, 2.4~division

display.

Set the CH 1 VOLTS/DIV switch to 1 V.

ADJUST— The A Trig Sens (R479) while rotating the

A TRIGGER LEVEL control slowly so that the A Trig-

ger is just able to be maintained.

Set the Horizontal MODE switch to B.

Adjustment Procedure ~2235A Instruction

ADJUST~B Trig Sens (R627) while rotating the B

TRIGGER LEVEL control slowly so that the B Trigger

is just able to be maintained.

Adjust P-P Auto Trigger Centering (R434 and

R435)

Set:

CH 1 VOLTS/DIV 10 mv

Horizontal MODE A

A TRIGGER SLOPE OUT

A TRIGGER LEVEL Fully clockwise

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

display.

Set the CH 1 VOLTS/DIV switch to 0.1 V.

ADJUST— (+) Auto (R434) so that the vertical dis-

play just solidly triggers on the positive peak of the

signal.

Set:

A TRIGGER SLOPE IN

A TRIGGER LEVEL Fully counter-

clockwise

ADJUST —(-) Auto (R435) so that the display just

solidly triggers on the negative peak of the signal.

Disconnect the test equipment from the instrument.
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Equipment Required (See Table 4-1):

Calibration Generator 50-0, BNC Termination

Time-Mark Generator 10X Probe (provided with instrument)

50~0, BNC Coaxial Cables

See ADJUSTMENT LOCATIONS 1

at the back of this manual for test points and adjustment locations.

INITIAL CONTROL SETTINGS b. Setthe standard amplitude generator output to 0.5V.

. c. Adjust the CH 1 VOLTS/DIV Variabie control for a
Vertical waveform amplitude of exactly 8 divisions.

Channel 1 POSITION Midrange d. Disconnect the probe tip from the standard ampli-

MODE CH 1 jude generator and connect it to the CAL connector.

BW LIMIT On (button in) ; | |
CH 1 VOLTS/DIV O1V e. ADJUST—-Cal Gain (R984) for a display amplitude

CH 1 VOLTS/DIV Variable CAL detent of exactly 8 divisions.

Channel 1 Input Coupling DC f. Return the CH 1 VOLTS/DIV Varlable control to the
. CAL detent and set CH 1 VOLTS/DIV to 0.1 V (using

Horizontal the 10X PROBE scale factor).

POSITION Midrange g. ADJUST—Cal Freq (R990) for an exact 5 division

MODE A period (6 divisions between risetime portions of the

A SEC/DIV 0.2 ms display).

SEC/DIV Variable CAL detent

X10 Magnifier Off (knob in) NOTE

Greater accuracy of the CAL output frequency

A TRIGGER can be achieved by comparing the square-
wave period to the time markers.

VAR HOLDOFF NORM

Mode P-P AUTO h. Set:

SLOPE OUT

LEVEL Midrange CH 2 VOLTS/DIV 0.5V

A TRIG BW FULL Vertical MODE BOTH, ALT

A SOURCE INT A & B SOURCE CH 1

i. Connect the time-mark generator output to the CH 2
PROCEDURE STEPS input connector via a 50-ohm cable and a 50-0

terminator.

1. Adjust Calibrator Amplitude and Frequenc’ ; a ‘(R984 and R990) ¥ j. Set the generator to produce 1-ms time markers.

k. ADJUST—Cal Freq (R990) for the least amount of
a. Connect the standard amplitude generator output drift of the displayed time markers.

via a probe-tip-to-BNC adapter, and a properly

adjusted 10X probe (supplied with the instrument) to I. Disconnect the 10X probe and test equipment from
the CH 1 connector. the instrument.
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MAINTENANCE

This section contains information for conducting pre-

ventive maintenance, troubleshooting, 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 common

» 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-

sensitive 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 allowed 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 Leveis®

MOS or CMOS microcircuits or

discretes, or linear microcircuits

with MOS inputs (Most Sensi-

tive) 1

ECL 2

Schottky signal diodes 3

Schottky TTL 4

High-frequency bipolar

transistors 5

JFET 6

Linear microcircuits 7

Low-power Schottky TTL 8

TTL (Least Sensitive) 9

a Voltage equivalent for levels (voltage discharged from a
100~pf capacitor through resistance of 100 0):

1 = 100 to 500V 6 = 600 to 800 V

2 = 200 to 500V 7 = 400 to 1006V (est)
3 = 250V 8 = 900V

4= 500V 9 = 1200V

5 = 400to 600 V

8. Avoid handling components in areas that have a

floor or work-surface covering capable of gen-

erating a static charge.

9. Use a soldering iron that is connected to earth

ground.

10. Use only approved antistatic, vacuum-type

desoldering tools for component removal.
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PREVENTIVE MAINTENANCE

INTRODUCTION

Preventive maintenance consists of cleaning, visual

inspection, and checking instrument perfarmance.

When performed regularly, it may prevent instrument

malfunction and enhance instrument reliability. The

severity of the environment 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 normally be in place when oper-

ating the oscilloscope. The front cover supplied with the

instrument provides both dust and damage protection

for the front panel and crt. The front cover should be on

whenever the instrument 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 components

acts as an insulating blanket, preventing efficient heat

dissipation. It also provides an electrical conduction

path that could result in instrument failure, especially

under high-humidity conditions.

Avoid 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 5%

mild detergent with 95% water, Before using

any other type of cleaner, consult your Tektronix

Service Center or representative.

Exterior

INSPECTION. inspect the external portions of the instru-

ment for damage, wear, and missing parts; use Table 6-2

as a guide. Instruments that appear to have been

dropped or otherwise abused should be checked

thoroughly to verify correct operation and performance.

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-

ment during external cleaning, use only enough

liquid to dampen the cloth or applicator.

Table 6-2

External Inspection Checklist

Item Inspect For Repair Action

Cabinet, Front Panel, and

Cover
Cracks, scratches, deformations,

and damaged hardware or gaskets.

Touch up paint scratches and

replace defective components.

Front-panel controls Missing, damaged, or loose knobs,

buttons, and controls.

Repair or replace missing or

defective items.

Connectors Broken shells, cracked insulation, Replace defective parts. Clean or
and deformed contacts. Dirt in wash out dirt.

connectors.

Carrying Handle Correct operation. Replace defective parts.

Accessories 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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CLEANING. Loose dust on the outside of the instrument

can be removed with a soft cloth or small soft-bristle

brush. The brush is particularly useful for dislodging dirt

on and around the controls and connectors. Dirt that

remains can be removed with a soft cloth dampened ina

mild detergent-and-—water solution. Do not use abrasive

cleaners. Clean the light filter and the crt face with a soft

lint-free cloth dampened with isopropyl alcohol,

denatured ethyl 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.
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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;

however, particular care must be taken if heat-damaged

components 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

Performance 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 indi-

cated, an instrument readjustment (see Section 5).

Table 6-3

Internal Inspection Checklist

Item Inspect For Repair Action

Circuit Boards Loose, broken, or corroded solder

connections. Burned circuit boards.

Burned, broken, or cracked

circuit-run plating.

Clean solder corrosion with an

eraser and flush with isopropyl

alcohol. Resolder defective con-

nections. Determine cause of

burmed items and repair. Repair

defective circuit runs.

Resistors Burned, cracked, broken, or

blistered.

Replace defective resistors. Check

for cause of burned component

and repair as necessary.

Solder Connections Cold solder or rosin joints. Resolder joint and clean with

isopropyl alcohol.

Capacitors Damaged or leaking cases.

Corroded solder on leads or

terminals.

Replace defective capacitors. Clean

solder connections and flush with

isopropyl alcohol,

Semiconductors Loosely inserted in sockets. Distorted

pins.

Firmly seat loose semiconductors,

Remove devices having distorted

pins. Carefully straighten pins (as

required to fit the socket) using long-

nose pllers, and reinsert firmly.

Ensure that straightening action does

not crack pins, causing them to

break,

Wiring and Cables Burned, broken, or frayed wiring. Firmly seat connectors. Repair or

replace defective wires or cables.

Chassis Dents, deformations, and damaged

hardware.

Straighten, repair, or replace

defective hardware.
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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 air (approximately 9 psi). Remove any

remaining dust with a soft 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

ihe dust or dirt, the instrument may be spray washed

using a solution of 5% mild detergent and 95% water as

follows:

1. Gain access to the parts to be cleaned by removing

easily accessible shields and panels (see Removal

and Replacement Instructions).

2. Spray wash dirty parts with the detergent-and-water

solution; then use clean water to thoroughly rinse

them.

3. Dry all parts with low-pressure 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 characteristics of these switches. Switch

maintenance is seldom necessary, but if required, use

this procedure.

1. The VOLTS/DIV switches contain cam~actuated

switches.

Most spray-type circuit coolants contain Freon

12 as a propellant. Because many Freons

adversely affect switch contacts, do not use

§pray-type coolants on the switches or

attenuators.

The only recommended circuit coolants for the

VOLT/DIV attenuators are dry ice (CO, ) andiso-

propyl alcohol.

a. Use only isopropyl alcohol as a cleaning agent

for switches, especially in the area of the Verti-

cal Attenuator circuit board. Carbon based

solvents will damage the board material.

b. Apply the alcohol with a small, camel-hair

brush. Do not use cotton-tipped applicators,

since the cotton tends to snag and possibly

damage the switch contacts.

2. The SEC/DIV switch is comprised of rotary-

activated contacts.

Use only deionized or distilled water at about

55°C (131°F) to clean the SEC/DIV 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 switch and circuit board on which it is

mounted with dry, low-pressure air.

c. 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 to eliminate ail

moisture.

d. Spray avery smail amount (only about a 1/2 second

squint) of a recommended lubricant, such as No

Noise, into the slots at the top of the switch housing.

e. Rotate the switch control knob about 180° and again

spray avery small amount of lubricant into each slot.

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. A regular periodic lubrication program for the

instrument is 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 troubles in the instrument. In some 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 performed 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 troubleshooting.

TROUBLESHOOTING AIDS

Schematic Diagrams

Complete schematic diagrams are located on tabbed

foidout 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.

Component numbers and electrical values of com-

ponents in this instrument are shown on the schematic

diagrams. Referto the first page of the Diagrams section

for the reference designators and symbols used to iden-

tify components.

Circuit Board Illustrations

Circuit board illustrations showing the physical location

of each component are provided for use in conjunction

with each schematic diagram. Each board illustration is

found in the Diagrams section on the back of a foldout

page, preceding the first schematic diagram(s) to which

it relates. If more than one schematic diagram is associ-

ated with a particular circuit board, the board illustration

is located on a left-hand page preceding the diagram

with which the board is first associated.

Also provided in the 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.

Waveform test~point locations are aiso identified on the

circuit board illustration by hexagonal~outlined numbers

that correspond to the waveform numbers appearing on

both the schematic diagram and the waveform

illustration.

Circuit Board Locations

An illustration depicting the location of a circuit board

within the instrument is shown on the foldout page

adjacent to the circuit board illustration.

Circuit Board Interconnections

A circuit 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 diagram 11 Is provided to aid in

troubleshooting power-supply problems. This diagram

shows the service jumper connections used to remove

power from the various circuit boards. Excessive loading

on a power supply by a circuit board fault may be iso-

lated by disconnecting the appropriate service jumpers.
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Grid Coordinate System

Each schematic diagram and circuit board illustration

has a grid 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 circuit-board grid

coordinates of each component.

Adjacent to each circuit board illustration is an aipha-

numeric 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 circuit board.

Troubleshooting Charts

The troubleshooting charts contained in the Diagrams

section are to be used as an aid in locating mal-

functioning circuitry. To use the charts, begin with the

Troubleshooting Guide. this chart will help identify a

particular problem area for further troubleshooting.

Note that some troubleshooting-procedure boxes on

each chart contain numbers along their lower edges.

These numbers identify the applicable schematic

diagram(s) to be used when performing the action speci-

fied in the box.

Both General and Specific notes may be called out inthe

troubleshooting-chart boxes. These notes are located

on the inner paneis of the foldout pages. Specific Notes

contain procedures or additional information to be used

in performing the particular troubleshooting step called

for in that box. General Notes contain information that

pertains to the overall troubleshooting procedure.

Some malfunctions, especially those involving multiple

simultaneous failures, may require more elaborate

troubleshooting approaches with references to circuit

descriptions in the Theory of Operation section of this

manual.

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.
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RESISTOR COLOR CODE. Resistors used in this

instrument are carbon-film, composition, or precision

metal-film types. They are usually color coded with the

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, anda

tolerance value. Metai-film resistors have five stripes

representing three significant digits, a multiplier, and a

tolerance value.

CAPACITOR MARKINGS. Capacitance values of com-

mon disc capacitors and small electrolytics are marked

on the side of the capacitor body. White ceramic capaci-

tors 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-

encased diode is indicated by either a stripe, a series of

stripes, or 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 improvernent

changes may result in changes of case styles or lead

configurations. If the device in question does not appear

to match the configuration shown in Figure 9-2, examine

the associated circuitry or consult the semiconductor

manufacturer's data sheet.

Muitipin 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 orientation.

TROUBLESHOOTING EQUIPMENT

The equipment listed in Table 4-1 of this manual, or

equivalent equipment, may be useful when trouble-

» shooting this instrurnent.

TROUBLESHOOTING TECHNIQUES

The following procedure is arranged in an order that

enables checking simple trouble possibilities before

requiring more extensive troubleshooting. The first four

steps ensure proper control settings, connections,

operation, and adjustment. Ifthe trouble is not locatedby

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 Maintenance in this

section.

Before using any test equipment to make

measurements on static-sensitive, current-

sensitive, or voltage-sensitive components or

assemblies, ensure that any voltage or current

supplied by the test equipment does not exceed

the limits of the component to be tested.
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1. Check Control Settings

Incorrect control settings can give a false indication of

instrument malfunction. If there is any question about the

correct function or operation of any control, refer to the

Operating Instructions in Section 2 of this manual.

2. Check Associated Equipment

Before proceeding, ensure that any equipment used with

the instrument is operating correctly. Verify that input sig-

nals are properly connected and that the interconnecting

cables are not defective. Check the power-input-source

voltages.

WARNING

To avoid electrical shock, disconnect the instru-

ment from the power-input source before per-

forming visual inspection.

3. Visual Check

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.

4, 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.

Complete performance check and adjustment instruc-

tions are given in Sections 4 and 5 of this manual.

5. Isolate Trouble to a Circuit

To isolate problems to a particular area, use the trouble

symptom to help identify the circuit In which the trouble is

located. Refer to the troubleshooting charts in the

Diagrams section as an aid in locating a faulty circuit.

6. Check Power Supplies

WARNING

For safety reasons, an isolation transformer

must be connected whenever trouble shooting

is done in the Preregulator and inverter Power

Supply sections of the instrument.

6-7
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Check the power supplies whenever trouble symptoms

appear in more than one circuit. The correct output

voltage and ripple for each supply should be measured

between the supply test point and chassis ground (see

Table 6-4 and associated circuit board illustration).

Voltages may be measured with a DMM, while the ripple

measurements are accomplished only with an oscillo-

scope. Before checking power-supply Circuitry, set the

A INTENSITY control to minimum brightness and the A

SEC/DIV switch to X-Y mode.

When measuring ripple, use a 1X probe having a

bayonet ground assembly attached to the probe tip to

minimize stray pickup. Insert the bayonet assembly

signal tip into the first test point indicated in Table 6~4,

and touch the bayonet assembly ground tip to the

nearest chassis ground. The ripple values fisted in Tabie

6-4 are based on a system limited in bandwidth to

30 kHz (greater bandwidth will result in higher readings).

Table 6~4

Power Supply Limits and Ripple

Power Test Reading P-P

Supply Point (Volts) Ripple

(mv)

-B8.6V W961 ~8.56 to -8.64 <1.5

+5.2V ) W968 +5.04 to +5.35 <3

+86V ) W960 +8.43 to +8.77 <15

+30 V | W956 +29.1 to 430.9 <25

+102 V ) W954 +99.0 to +1050 | <40

if the power-supply voltages and ripple are within the

ranges listed in Table 6-4, the supply canbe assumed to

be working correctly. If they are outside the ranges, the

supply may be either misadjusted or operating incor-

rectly. Use the Power Supply and CRT Display section 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 circuits.

7. Check Circuit Board Interconnections

After the trouble has been isolated to a particular circuit,

again check for loose or broken connections, improperly

seated semiconductors, and heat-damaged

componenis.

8. Check Voltages and Waveforms

Often the defective component can be located by

checking the appropriate voltage or waveform in the

circuit. Typical voltages are listed on the schematic

diagrams. Waveforms are shown adjacent to the sche-

matics, and waveform test points are indicated on both

the schematics and the circuit board illustrations by

hexagonal-outlined numbers.

NOTE

Voltages and waveforms given on the sche-

matic diagrams are not absolute and may vary

slightly between instruments. To establish oper-

ating conditions similar to those used to obtain

these readings, see the Voltage and Waveform

Setup conditions in the Diagrams section for

the preliminary equipment setup. Note the

recommended test equipment, initial front-

panel control settings, and cable-connection

instructions. The control-setting changes (from

initial setup) required to obtain the given

waveforms and voltages are located on the

waveform-diagram page.

WARNING

To avoid electric shock, always disconnect the

instrument from the ac power source before

removing or replacing components.

9. Check Individual Components

The following procedures describe methods of checking

individual components. Two-lead components that are

soldered in place are most accurately checked by first

disconnecting one end from the circuit board. This iso-

lates the measurement from the effects of the

surrounding circuitry. See Figure 9-1 for component

value identification and Figure 9-2 for typical semi-

conductor lead configurations.

When checking semiconductors, observe the

static~sensitivity precautions located at the

beginning 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 testers are not recommended, since

they do not check operation under simulated operating

conditions.

When troubleshooting transistors in the circuit with a

voltmeter, measure both the emitter-to-base and

emitter-to-collector voltages to determine whether they

are consistent with normal circuit voltages. Voltages

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

normally range from 0.6 V to 0.8 V. The emitter-to~

collector voltage for a saturated transistor is about 0.2V.

Because these values are smail, the best way to check

them is by connecting a sensitive voltmeter across the

junction rather than comparing two voltages taken with

respect to ground. If the former method is used, both

leads of the voltmeter must be isolated from ground.

if values less than these are obtained, either the device

is shorted or no current is flowing in the external circuit. If

, values exceed the emitter~to-base values given, either

the junction is reverse biased or the device is defective.

Voltages exceeding those given for typical emitter—to-

collector values could indicate either a nonsaturated

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

unless current is being supplied by a parallel path.

When checking emitter-to—base junctions, do

not use an ohmmeter range that has either a

high internal current or voltage. High current or

high voltage may damage the transistor.

Reverse biasing the emitter-to-base junction

with a high current may degrade the transistor’s

current-transfer ratio (Beta).

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

to a range having a low internal source current, such as

the R X 1 kO range. The junction resistance should be

very high in one direction and much lower when the

meter leads are reversed.
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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, rememberthat 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 an iC, Use care when checking voltages and

waveforms around the IC so that adjacent leads are not

shorted together. The grabber tip or an IC test clip

provides a convenient means of clipping a test probe to

anc,

When checking a diode, do not use an ohm-

meter range that has a high internal current.

High current may damage a diode. Checks on

diodes can be performed in much the same

manner as those on transistor emitter-to-~base

junctions; use a dynamic tester, such as the

TEKTRONIX 576 Curve Tracer.

DIODES. A diode can be checked for either an open ora

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 0.2 V

to 0.4 V. Higher reacings indicate that they are either

reverse biased 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 not require replacement unless its measured vaiue

varies widely from its specified value and tolerance.

INDUCTORS. Check for open inductors by checking

continuity with an ohmmeter. Shorted or partially shorted

inductors can usually be found by checking the

waveform response when high-frequency signals are

passed through the circuit.

CAPACITORS. A leaky or shorted capacitor can best be

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

6-9
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high after the capacitor is charged to the output voltage

of the ohmmeter. An open capacitor can be detected

with a capacitance meter or by checking whether the

capacitor passes ac signals.

10. Repair and Adjust the Circuit

If any defective parts are located, follow the replacement

procedures given under Corrective Maintenance in this

section. After any electrical component has been

replaced, the performance of that circuit and any other

closely related circuit should be checked. Since the

power supplies 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. Readjustment of the affected

circuitry may be necessary. Refer to the Performance

Check Procedure and Adjustment Procedure, Sections 4

and 5 of this manual and to Table 5-1 (Adjustment

Interactions).
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CORRECTIVE MAINTENANCE

INTRODUCTION

Corrective maintenance consists of component replace-

ment and instrument repair. This part of the manual

describes special techniques and procedures required

to replace components in this instrument. ff it is

necessary to ship your instrument to a Tektronix Service

Center for repair or service, refer to the Instrument

Repackaging in Section 2.

MAINTENANCE PRECAUTIONS

To reduce the possibility of personal injury or instrument

damage, observe the following precautions.

1. Disconnect the instrument from the ac power input

source before removing or installing components.

2. Use care not to interconnect instrument grounds

which may be at difference potentials (cross

grounding).

OBTAINING REPLACEMENT PARTS

» Most electrical and mechanical parts can be obtained

through your local Tektronix Field Office or repre-

sentative. However, many of the standard electronic

components can usually be obtained from a local com-

mercial source. Before purchasing or ordering a part

from a 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, unless 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 parts are

manufactured or selected by Tektronix, Inc. to meet

specific performance requirements, or are manufactured

for Tektronix, inc. in accordance with our specifications.

The various manufacturers can be identified by referring

to the Cross Index-Manufacturer’s Code number to

Manufacturer at the beginning of the Replaceable Elec-

trical Parts list. Most of the mechanical parts used in this

instrument were manufactured byTektronix, Inc. Orderall

special parts directly from your local Tektronix Field

Office or representative.

Ordering Parts

When ordering replacement parts from Tektronix, Inc., be

sure to include all of the following information:

1. Instrument type (include all modification and option

numbers).

2. Instrument serial number.

3. A description of the part (if electrical, include its full

circuit component number).

4, Tektronix part number.

MAINTENANCE AIDS

The maintenance aids listed in Table 6-5 include items

required for performing most of the maintenance pro-

cedures on this instrument. Equivalent products may be

substituted for the examples given, provided their

characteristics are similar.
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Tabie 6-5

Maintenance Alds

Description Specifications Usage Example

. Soldering Iron 15 to 25 W. General soldering and unsoidering. Antex Precision Model C.

2. Tor Torx tips #17, #T9, Assembly and disassembly. Tektronix Part Numbers:

Screwdriver #110, #715 and #720. (#T7) 003-1293-00

Tips and (#T9) 003-0965-00

Handles (#710) 003-0814-00

(#115) 003-0966-00

(#120) 003~-0866-00.

Torx handles:

8 1/2 in. 003-0293-00

3 1/2 in. 003-0445-00.

3. Nutdrivers 1/4 inch, 5/16 inch, Assembly and disassembly. Xcelite #8, #10, #16, and

1/2 inch, and #18.

9/16 inch.

4. Open-end 9/16 inch. Assembly and disassembly.

Wrench

§. Hex Wrenches 0.050 inch and Assembly and disassembly. Allen Wrenches.

1/16 inch.

6. Long-nose Component removal and Diamailoy Model LN 55-3.

Pliers replacement.

7. Diagonal Component removal and Diamalloy Model M554-3.

Cutters replacement.

8. Vacuum Solder | No static charge Unsoldering components. Pace Model PC~10.

Extractor retention.

8. Lubricant No-Noise. Switch lubrication. Tektronix Part Number

006-0442-02.

10. Pin-replacement Replace circuit board connector Tektronix Part Number

Kit pins. 040-0542-01.

11. Isolation Isolate the instrument Tektronix Part Number

Transformer from the ac-power~source outlet. 006-5953-00.

12. 1X Probe Power supply ripple check. TEKTRONIX P6101A

Probe (1X).

13. Bayonet Ground Signal interconnection. Tektronix Part Number
Assembly 013-0085-00.

14. IC Test Clip 40-lead tester. Testing DIP IC packages. Tektronix Part Number

003--0801-00.

15. IC-Removal Removing DIP IC packages. Augat 7114-1.

Tool

16, IC Test Clip Reagent grade. Cleaning attenuator and front panel | 2-lsopropanol.

assemblies,



INTERCONNECTIONS

Pin connectors are used fo connect wires to the inter-

connecting pins. They are grouped together and

mounted in a plastic holder and should be removed,

reinstalled, or replaced as a unit. If an individual wire or

connector in the assembly is fauity, the entire cable

assembly should be replaced. To provide correct orien-

tation of a multipin connector, an index arrow is stamped

onthe circuit board, and a matching arrow is molded into

the plastic housing of the multipin connector. Be sure

these arrows are aligned with each other when the multi-

pin connector is reinstalled.

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 original

type or a direct replacement. Bend transistor leads to fit

their circuit board holes, and cut the leads to the same

length as the original component. See Figure 10-2 for

typical lead-configuration illustrations.

To remove socketed dual-in-line packaged (DIP) inte-

grated circuits, 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.

To remove a soldered DIP IC when it is going to be

replaced, clip all the leads of the device and remove the

leads fram the circuit board one at a time. if the device

must be removed intact for possible reinstallation, do

not heat adjacent conductors consecutively. Apply heat

to pins at alternate sides and ends of the IC as solder is

removed. Allow a moment for the circuit board to cool

before proceeding to the next pin.

The heat-sink~mounted power supply transistors are

insulated from the heat sink. In addition, a heat-sink

compound is used to increase heat~transfer

capabilities. Reinstall the insulators and replace the

heat-sink compound when replacing these transistors.

The compound should be applied to both sides of the
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insulators and should be applied to the bottom side of

the transistor where it comes in contact with the insulator.

NOTE

After replacing a power transistor, check that

the collector is not shorted to the chassis before

applying power to the instrument.

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.

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 allow approxi-

mately three minutes for the power-supply

capacitors to discharge.

Use rosin-core wire solder containing 63% tin and 37%

lead. Contact your local Tektronix Field Office or repre-

sentative to obtain the names of approved solder types.

When soldering on circuits boards or small insulated

wires, use only a 15~watt to 25~-watt, pencil-type

soldering iron. A higher wattage soldering iron may

cause etched circuit conductors to separate from the

board base material and melt 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 a firm joint. After

soldering, clean the area around the solder connection

with an approved flux-removing solvent (such as iso-

propyl alcohol) and allow it to air dry.

Attempts to unsolder, remove, 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 any of the circuit

boards:
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1. Touch the vacuum desoldering tool to the lead at the

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.

The bent leads hold the component in place

during a solder-flow manufacturing process

that solders ail the components at once. To

make removal of machine-inserted com-

ponents easier, straighten the component leads

on the reverse side of the circuit board with a

small flat-bladed screwdriver or pliers. It may

be necessary to remove the circuit board to

gain access to the component leads on the

reverse side of the circuit board. Circuit-board

removal and reinstallation procedures are

discussed later in this section.

2. When removing a multipin component, especially

an {C, do not heat adjacent pins consecutively.

Apply heat to the pins at alternate sides and ends of

the IC as solder is removed. Allow a moment for the

circuit board to cool before proceeding to the next

Excessive heat can cause the etched circuit

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) must

not be used. Damage causedby poor soldering

techniques can void the instrument warranty.

3. Bend the leads of the replacement component to fit

the holes in the circuit board. If the component is

replaced 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 shorting to other con-

ductive parts.

4. Insert the leads into the holes of the board so that the

replacement component is positioned the same as
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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 fiux-removing solvent. Be careful not to

remove any ofthe printed information from the circuit

board.

REMOVAL AND REPLACEMENT

INSTRUCTIONS

The exploded view drawings in the Replaceable

Mechanical Parts list (Section 10) may be helpful during

the removal and reinstallation of individual sub-

assemblies or components. Circuit board and com-

ponent locations are shown in the Diagrams section.

WARNING

To avoid electric shock, disconnect the

instrument from the ac-power source before

removing or replacing any component or

assembly,

Cabinet

To remove the instrument cabinet, perform the following

steps:

1. If present, remove the power-cord clamp and

securing screw from the rear panel.

2. Disconnect the power cord from the instrument.

3. Remove the screws from the right-rear side, the bot-

tom front of the cabinet, and two screws from the rear

panel. Then remove the rear panel.

4. Pull the front panel and attached chassis forward

and out of the cabinet.

To reinstall the cabinet, perform the reverse of the pre-

ceding steps.



To ensure that the cabinet is grounded to the

instrument chassis, the screw at the right rear

side of the cabinet must be tightly secured.

Cathode-—Ray Tube

Use care when handling a cathode ray tube (crt). Break-

age of the cri may cause high velocity scattering of glass

fragments (implosion). Protective clothing and safety

glasses should be wom. Avoid striking the crt on any

object which may cause it to crack or implode. When

storing a crt, either place it in a protective carton or set it

face down on a smooth surface in a protected location

with a soft mat under the faceplate.

To remove the crt, perform the following steps:

1, Disconnect four deflection-plate wires at the middle

of the crt neck, noting locations for reinstallation

reference.

2. Unplug the Trace Rotation connector (P9006) from

J8006 on the Front Panel circuit board noting

location and orientation for reinstallation reference.

WARNING

The crt anode lead retains a high-voltage

charge after the instrument is turned off. To

avoid electrical shock, disconnect the crt

anode lead from the High-Voltage Multiplier

jack and ground it to the main instrument

chassis.

3. Unplug the ert anode lead connector from the High-

Voltage Multiplier jack located on the left front side

of Power-Supply shield and discharge it to the

chassis.

4. Remove the two front panel screws that fasten the

plastic crt frame and a blue implosion shield to the

front panel. Remove the crt frame and implosion

shield from the instrument.

5. With the rear of the instrument facing you, place the

fingers of both hands over the front edge of the front

subpanel. Using both thumbs, press forward gently

on the crt funnel near the front of the ert. When the crt

base pins disengage from the socket, remove the crt
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and the crt shield through the instrument front sub-

panel. Place the crt in a safe place until it is ready to

reinstall. If the plastic crt corner pads fall out, save

them for reinstallation.

6. Remove the crt socket cap from the rear of the crt

socket for reinstallation.

To reinstall the crt, perform the reverse of the preceding

steps. Before replacing the crt, reinstall any plastic crt

corner pads that are out of place, insert the crt, crt shield,

anode lead, and Trace Rotation leads through the front-

panel opening. Ensure all pins are straight and that the

indexing keys on the crt base socket and shield are

aligned. Ensure that the ground clip makes contact only

with the outside of the crt shield.

When pushing the crt base into the socket, verify that the

crt base and socket are flush together as viewed fromthe

rear. Ensure that the crt is seated properly in the front

panel opening.

Scale Illum Circuit Board

To remove the Scale illum circuit board, perform the fol-

lowing steps:

1. Disconnect the scale illum cable from J9882 on the

Main circuit board, J9882 is located directly beneath

the crt at the front edge of the Main board..

2. Remove the crt frame and implosion shield from the

instrument (see step 4 Cathode~Ray Tube removal

procedure).

3. Remove the screw holding the Scale Hlum circuit

board and Light Reflector to the chassis frame

(located at the bottom of the crt).

4. Remove the Scale Illum circuit board and Light

reflector from the instrument.

To reinstall the Scale Illum circuit board and Light Reflec-

tor, perform the reverse of the preceding steps.

Power-Supply Shields

To remove the power-supply shields, perform the fol-

lowing steps:

Top Shield

1. Remove the two screws at the front edge of the top

shield.
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2. Remove the screw that secures the right rear corner

of the top shield to the rear of the chassis.

3. Lift the top shield out of the instrument.

To reinstall the top power~supply shield, perform the

reverse of the preceding steps.

Side Shield

WARNING

The crt anode lead retains a high-voltage

charge after the instrument is turned off. To

avoid electric shock, disconnect the crt anode

lead from the High-Voltage Multiplier jack and

ground the lead to the main instrument chassis.

1, Unplug the crt anode lead from the High-Voltage

Multiptier jack and discharge it to the chassis.

2. Remove the top shield as described in above

procedure.

3. Remove the screw from the plastic power-supply

shield on the bottorn side of the Main circuit board.

4. Remove the screw located directly in front of the

plastic power-supply shield (at the right side of the

instrumen}).

5. Remove the two screws securing the side shield to

the rear of the chassis. (The lower screw is located

below the input power connector.)

6. Lift the power-supply side shield from the

instrument.

To reinstall the power-supply side shield, perform the

reverse of the preceding steps.

Lower Shield

1. Perform step 3 of the preceding Side Shield removal

procedure.

2. Press inward gently on the rear of the plastic, lower

shield on the bottom of the Main board. Slide the

shield forward to clear the chassis edge, and

remove it.

To reinstall the power-supply lower shield, perform the

reverse of the preceding steps.
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Filter Circuit Board

To remove the Filter circuit board, perform the following

steps:

1. Remove the three Power-Supply shields (see the

Power-Supply Shields removal procedure).

2. Remove the two screws that secure the Line Filter

board to the rear chassis.

3. Lift the Line Filter assembly clear of adjacent com-

ponents and remove the snap~on plastic cover.

4. Unsolder the following wires that connect the Line

Filter board to the instrument:

a. W9040 (gray-black~yellow) on the Main circuit

board.

b. W9190 (gray~brown-white) on the Main circuit

board.

c. The white~gray wire connected to AFI filter,

FL9001.

d. The gray-brown-biack wire connected to the line

fuseholder. (Move fuse cover completely off the

fuseholder before unsoldering).

§. _Liftthe Line Filter circuit board out of the instrument.

To reinstall the Line Filter circuit board, perform the

reverse of the preceding steps.

Alt Sweep Circuit Board

To remove the Alt Sweep circuit board, perform the fol-

lowing steps:

1. Unclip the Alt Sweep circuit board from the plastic

holder attached to the Power-Supply shield.

2. Pullup and remove the Alt Sweep circuit board from

the connectors on the Main circuit board.

To reinstall the Alt Sweep circuit board, perform the

reverse of the preceding steps.

Attenuator Circuit Board

To remove the Attenuator circuit board, perform the fol-

lowing steps:

1. Use a 1/16-inch hexagonal wrench to loosen the set

screws on both the CH 1 and the CH 2 VOLTS/DIV

Variable knobs and remove the knobs.



10.

11.

Set the CH 1 and the CH 2 VOLTS/DIV switchesto the

same position. Note switch positions for reinstal-

lation reference; then remove the knobs by pulling

them straight out from the front panel.

Place the instrument on its side and unsolder the

resistors from the CH 1 and CH 2 input connectors.

Remove the two screws securing the Attenuator

circuit board to the subpanel (located undemeath

the CH 1 and CH 2 input connectors).

Disconnect the following plugs from the Attenuator

board, noting locations and orientations for reinstai-

lation reference:

a. P9200, a 4-wire connector located in the cutout

at the rear edge of the top attenuator shield.

b. P9991, a 4-wire connector located at the center

rear edge of the board.

Disconnect the following plugs from the Main circuit

board, noting locations and orientations for reinstal-

lation reference:

a. P9108, a3-wire connector located between the

crt and the power switch extension shaft (near

the center of the board).

b. P9103, a3-wire connector located between the

rear of the attenuator assembly and the crt.

Loosen the screw at the front edge of the top

attenuator shield.

Remove the remaining six screws securing the top

attenuator shield, noting screw lengths and

locations for reinstallation reference.

Slide the top attenuator shield to the rear until it

clears the screw at the front edge. Lift the shield out

of the instrument.

Remove the screw in the left rear comer of the

Attenuator board that secures the board to the bot-

tom shield assembly.

Pull the Attenuator board straight back from the front

of the instrument unti! the switch shafts are clear of

the Front Panel board and the two Input Coupling

switch shafts (located between the front panel and

Maintenance— 2235A Instruction

the subpanel). Lift the Attenuator board out of the

instrument.

To reinstall the Attenuator circuit board, perform the

reverse of the preceding steps.

Timing Circuit Board

To remove the Timing circuit board, perform the following

steps.

1. Use a 1/16-inch hexagonal wrench to loosen the

set-screw of the SEC/DIV Variable knob. Remove

the Variable knob.

Lock the A and B SEC/DIV knobs together and note

the position for reinstallation reference. Use a

1/16-inch hexagonal wrench to loosen the set

screws securing the B SEC/DIV knob; pull off the

knob.

Use a 1/16-inch Hex-key wrench to loosen two set

screws securing the A SEC/DIV dial to the shaft

assembly. Remove the dial.

Remove the following connectors from the Timing

circuit board.

a. P9705, an eight-wire connector located at the

rear of the Timing circuit board.

b. P9700, a 10-wire connector located on the right

edge of the Timing circuit board.

c. P9201, a 4-wire connector located at the left

rear corner of the Timing board,

Remove one screw at the rear of the Attenuator cir-

cuit board (securing both the Attenuator and the Tim-

ing circuit boards to the Bottom shield).

Remove the remaining three screws securing the

Timing circuit board to the Bottom shield.

Pull the Timing board straight back from the front of

the instrument until switch shaft is clear of the Front-

Panel circuit board. Lift the board out of the

instrument.

To reinstall the Timing circuit board, perform the reverse

of the preceding steps.
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Bottom Shield, Attenuator, and Timing Circuit 2. Remove the knobs from the following control shafts

Board Module by pulling them straight out from the front panel:

a, Channel 1 POSITION.

Removal of the module consisting of the bottom shield

and the Attenuator and Timing circuit boards is accom- b. A/B SWP SEP.

lishedby the following steps:

P y 9 step c. Channel2 POSITION.

1. Firmly grasp the FOCUS knob and pull straight out d. 8B TRIGGER LEVEL.

from the front panel. Remove the knob/extension

shaft assembly from the instrument. e. A TRIGGER LEVEL.

f. SCALE ILLUM.
2. Remove the Alt Sweep circuit board (see Alt Sweep

Circuit Board removal procedure). 3. Use a 1/16-inch hexagonai wrench to loosen the set

screws and remove the following knobs:

3. Perform steps 1 through 6 under the Attenuator a. B INTENSITY.

Circuit Board removal procedure.

b. A INTENSITY.

4. Perform steps 1 through 4 under the Timing Circuit c. HORIZONTAL POSITION.

Board removal.

d. VAR HOLDOFF.

5. Place the instrument on its side. Remove three

screws and one hexagonal post spacer holding the

bottom shield to the main circuit board. Set instru-

ment down.

4. Unsolder both the resistor to the EXT INPUT center

connector and the wire strap to the EXT INPUT

ground lug.

5. Disconnect the following plugs from the Main circuit

6. Pull the bottom shield, along with the Attenuator and board:
Timing circuit boards, straight back from the front of

the instrument until the switch shatts are clear of the a. P9884, a 2-wire connector located at the front
holes in the Front-Panel circuit board. Then lift out edge of the board between the crt and power
the entire assembly through the top of the switch extension shat.
instrument.

b. P2222, an 18-conductor flexible cable located

at the front edge of the board.

7. lf accessibility to the bottom of either the Attenuator

or the Timing circuit board is desired refer to steps 7 c. P2223, an 18-conductor flexible cable located
through 10 of the Attenuator Circuit Board removal at the front edge of the board.
rocedure or to steps 5 and 6 of the Timing CircuitBoard removat pronedure. g 6. Disconnect P9006, a 2-wire connector Jocated at

the upper left comer of the Front Panel board.

To reinstall the bottom shield, Attenuator, and Timing cir- 7. Remove the four screws that secure the Front Panel
cuit board module assembly, perform the reverse of the circuit board to the front subpanel.
preceding steps.

8. Release the power indicator light-emitting diode

(LED) from its holder.

Front Panel Circuit Board 9. Set ail front-panel lever switches to their center po-

sitions.

1. Remove the Bottom shield, Attenuator, and Timing 10. Pull the Front Panel circuit board straight back until
circuit-board module (see the preceding removal the switch shafts clear the front subpanel and lift it
procedure). out of the instrument.



To reinstall the Front Panel circuit board, perform the

reverse of the preceding steps.

Main Circuit Board

All components on the Main circuit board are accessible

either directly or by removing the crt, the Bottom shield,

Attenuator, Timing circuit-board module, or the Power-

Supply shield. Removai of the Main circuit board is

required only when it is necessary to replace the board

with a new one.

To remove the Main circuit board, perform the following

steps:

1. Remove the power-supply shieids (see Power Sup-

ply Shields removal procedure).

2. Remove the Alt Sweep circuit board (see Ait Sweep

Circuit Board removal procedure).

3. Disconnect the following connectors from the Main

Circuit board, noting locations and orientations for

reinstallation reference:

a. P9870B, a 4-wire connector (5-wire body)

located at the left edge of the board in front of

the delay line.

b. P9108, a 4-wire connector located near the

center of the board between the crt shield and

the power-switch extension shaft.

c. P9103, a 4-wire connector located between the

left rear corner of the attenuator shield and the

ert shield.

d. P9884, a 2-wire connector located ai the front

edge of the board between the attenuator shield

and the crt.

@. P9644, a 3-wire connector located at the right

edge of the board to the rear of the Timing circuit

board.

f. P9882, a 2-wire connector located at the front

edge of the board, below the crt (accessible

from the bottom side of the instrument).

4. Disconnect P9991, a 4—wire connector located at

the center rear edge of the Attenuator circuit board.

5. Disconnect the following connectors from the

Timing circuit board:

10.

11.

12.

13.
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a. P9705, an 8-wire connector located at the rear

of the board.

b. P9700, a 10-wire connector located at the right

side of the board.

Disconnect the four deflection leads from the crt

neckpins, noting locations and orientations for

reinstallation reference.

Unsolder the delay-line wires from the Main circuit

board, noting wire colors and locations for reinstal-

lation reference. (One end of the delay line is

soldered to the component side of the Main board

and the other end is soldered to the opposite side.

Unsolder the rear-panel EXT Z AXIS connector wire

from the Main circuit board.

Unsolderthe five crt base pin wires (W9870) from the

Main board. The wires are located adjacent to the

High Voltage Multiplier (U975) in the Power Supply

section.

Unsolder the following Line Filter wires from the

Main circuit board:

a. The gray-biack~yellow wire from the solder pad

labeled W9040.

b. The gray-brown-white wire from the solder pad

labeled W91090.

Remove the FOCUS control knob assembly by

pulling it straight out from the front panel.

Remove the POWER switch extension-shaft

assembly as follows:

a. Press in the POWER button to the ON position.

b. Insert a scriber (or similar tool) into the notch

between the end of the switch shaft and the end

of the extension shaft and gently pry the con-

nection apart.

c. Push the extension shaft forward, then side-

ways, to clear the switch shaft.

d. Pull the extension shaft back and out of the

instrument.

Remove the two screws that secure the power-

supply transistor heat sink assembly to the right side

of the chassis.
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14. Turn the instrument bottom side up. Remove the

ihree screws and hexagonal post spacer that secure

the Main circuit board to the bottom attenuator

shield.

15. Remove the screw that secures the rear of the Main

circuit board to the chassis.

16. Remove the two screws that secure the edge of the

Main circuit board to the chassis (located adjacent

to the delay line).

6~20

17. Lift the front of the Main board slightly and dis-

connect P2222 and P2223 from their sockets

(located at the front of the board).

18. Remove the Main circuit board through the bottom of

the instrument chassis.

To reinstall the Main circuit board, perform the reverse of

the preceding steps.
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OPTIONS

There are currently no options for this instrument except the optional power cords previously described in Section 2.
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Section 8—2235A Service

REPLACEABLE

ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local

Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to

accommodate improved components as they become available,

and to give you the benefit of the latest circuit improvements

developed in our engineering department. It is therefore impor-

tant, when ordering parts, to includethe faliowing information in

your order: Part number, instrument type or number, serial

number, and modification number if applicable.

if a part you have ordered has been replaced with a new or

improved part, your local Tektronix, Inc. Field Officeor represen-

tative will contact you concerning any change in part number.

Change information, if any, is located at the rear of this

manual,

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the

Etectrical Parts List. The assemblies are listed in numerical order.

When the complete component number of a partis known, this list

will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO

MANUFACTURER

The Mfr. Code Number to Manufacturer index for the

Electrical Parts List is located immediately after this page. The

Cross Index provides codes, names and addresses of manufac-

turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations contorm to American National Standard Y1.1.

COMPONENT NUMBER (column one of the

Electrical Parts List)

A numbering method has been used to identify assemblies,

subassemblies and parts, Examples of this numbering method

and typical expansions are iilustrated by the following:

Exampie a.

A23R1234 A23

Assembly number

component number

R1234

Circuit number

Read: Resistor 1234 of Assembly 23

Example b. component number

A23A2R1234 A23 A2 _R1234

Assembly Subassembly Circuit

number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

Only the circuit number will appear on the diagrams and

circuit board tllustrations. Each diagram and circuit board

iilustration is clearly marked with the assembly number.

Assembly numbers are also marked on the mechanical exploded

views located in the Mechanical Parts List. The component

number is obtained by adding the assembly number prefix to the

circuit number,

The Electrical Parts List is divided and arranged by

assemblies in numerical sequence (e.g., assembly At with its

subassemblies and parts, precedes assembly A2 with its sub-

assemblies and parts).

Chassis-mounted parts have no assembly number prefix

and are located at the end of the Electrical Parts List.

TEKTRONIX PART NO. (column two of the

Electrical Parts List)

indicates part number to be used when ordering replace-

ment part from Tektronix.

SERIAL/MODEL NO. (columns three and four

of the Electrical Parts List)

Colurnn three (3} indicates the serial number at which the

part was first used. Column four (4) indicatesthe serial number at

which the part was removed. No serial number entered indicates

part is good for all serial numbers.

NAME & DESCRIPTION (column five of the

Electrical Parts List)

in the Parts List, am Item Name is separated from the

description by a colon (:}. Because of space limitations, an Item

Name may sometimes appear as incomplete. For further Item

Name identification, the U.S. Federal Cataloging Handbook H6-1

can be utilized where possible.

MFR. CODE (column six of the Electrical Parts

List)

indicates the code number of the actual manufacturer of the

part. (Code to name and address cross reference can be found

immediately after this page.)

MFR. PART NUMBER (column seven of the

Electrical Parts List)

indicates actual manufacturers part number.
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.

Code Manufacturer Address City, State, Zip Code

00853 SANGAMO WESTON INC SANGAMO RD PICKENS SC 29671-9716
COMPONENTS DIV PO BOX 128

01121 ALLEN-BRADLEY CO 1201 S 2ND ST MILWAUKEE WI 53204-2410

02114 AMPEREX ELECTRONIC CORP 5083 KINGS HuY SAUGERTIES NY 12477

FERROXCUBE DIV

02735 RCA CORP ROUTE 202 SOMERVILLE NJ 08876

SOLID STATE DIVISION

03508 GENERAL ELECTRIC CO W GENESEE ST AUBURN NY 13021

SEMI-CONDUCTOR PRODUCTS DEPT

04222 = AVX CERAMICS 19TH AVE SOUTH MYRTLE BEACH SC 29577

DIV OF AVX CORP P OQ BOX 867

04713 = MOTOROLA INC $005 € MCDOWELL RD PHOENIX AZ 85008-4229

SEMICONDUCTOR PRODUCTS SECTOR

05397 UNION CARBIDE CORP 11901 MADISON AVE CLEVELAND OH 44101

MATERIALS SYSTEMS DIV

07263 FAIRCHILD SEMICONDUCTOR CORP 10400 RIDGEVIEW CT CUPERTINO CA 95014
NORTH AMERICAN SALES

SUB OF SCHLUMBERGER LTD MS 118

07716 = TRW INC 2850 MT PLEASANT AVE BURLINGTON IA 52601

TRW IRC FIXED RESISTORS/BURL INGTON

08806 © GENERAL ELECTRIC CO NELA PK CLEVELAND OH 44112

MINIATURE LAMP PRODUCTS DEPT

LIGHTING BUSINESS GROUP

09023 = CORNELL-DUBILIER ELECTRONICS 2652 DALRYMPLE ST SANFORD NC 27330

DIV FEDERAL PACIFIC ELECTRIC CO

12697 CLAROSTAT MFG CO INC LOWER WASHINGTON ST DOVER NH 03820

12854 = MICROSEMI CORP - SCOTTSDALE 8700 E THOMAS RD SCOTTSDALE AZ 85252

P 0 BOX 1390

12969 UNTTRODE CORP 5 FORBES RD LEXINGTON HA 02173-7305

14433 ITT SEMICONDUCTORS DIV WEST PALM BEACH FL

14552 MICROSEMI CORP 2830 S FAIRVIEW ST SANTA ANA CA 92704-5848

14752 ELECTRO CUBE INC 1710 S$ DEL MAR AVE SAN GABRIEL CA 91776-3825

15454 KETMA 2900 BLUE STAR STREET ANAHEIM CA 92806-2591

RODAN DIVISION

17735 AT & T TECHNOLOGIES INC KANSAS CITY WORK LEES SUMMIT MO 64063-5712

SUB OF AMERICAN TELEPHONE AND 777 N BLUE PKY

TELEGRAPH

17856 = SILICONIX INC 2201 LAURELWOOD RD SANTA CLARA CA 95054-1516

19396 ILLINOIS TOOL WORKS INC 1205 MCCONVILLE RD LYNCHBURG VA 24502-4535

PAKTRON DIV PO BOX 4539

19701 MEPCO/CENTRALAB PO BOX 760 MINERAL WELLS 1X 76067-0760
A NORTH AMERICAN PHILIPS CO

MINERAL WELLS AIRPORT

20932 = KYOCERA INTERNATIONAL INC 11620 SORRENTO VALLEY RD SAN DIEGO CA 92121

PQ BOX 81543 PLANT NO 1

22229 ~— SOLITRON DEVICES INC 8808 BALBOA AVE SAN DIEGO CA 92123

SEMICONDUCTOR GROUP SAN DIEGO OPERS

22526 DU PONT £ I DE NEMOURS AND CO INC 515 FISHING CREEK RD NEW CUMBERLAND PA 17070-3007

DU PONT CONNECTOR SYSTEMS

DIV MILITARY PRODUCTS GROUP

24546 CORNING GLASS WORKS 550 HIGH ST BRADFORD PA 16701-3737

25403 AMPEREX ELECTRONIC CORP GEORGE WASHINGTON HWY SMITHFIELD RI 02917

SEMICONDUCTOR SOLID STATE AND ACTIVE

DEVICES-ELECTRO OPTICAL DEVICES

27014 = NATIONAL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR SANTA CLARA CA 95051-0606

32997 — BOURNS INC 1200 COLUMBIA AVE RIVERSIDE CA 92507-2114

TRIMPOT DIV

34899 FAIR-RITE PRODUCTS CORP 1 COMMERCIAL ROW WALLKILL NY 12589

50139 ALLEN-BRADLEY CO 1414 ALLEN BRADLEY DR EL PASO TX 79936

ELECTRONIC COMPONENTS

51406 MURATA ERIE NORTH AMERICA INC 2200 LAKE PARK DR SMYRNA GA 30080

HEADQUARTERS AND GEORGIA OPERATIONS

52769 SPRAGUE-GOODMAN ELECTRONICS INC 134 FULTON AVE GARDEN CITY PARK NY 11040-5352

54473 MATSUSHITA ELECTRIC CORP OF AMERICA ONE PANASONIC WAY SECAUCUS NJ 07094-2917

PO BOX 1501

54937 DEYOUNG MANUFACTURING INC 12920 NE 125TH WAY KIRKLAND WA 98084-7716

8-2 REV APR 1990



Mfr.

Code

Replaceable Electrical Parts ~- 2235A Service

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Manufacturer Address City, State, Zip Code

55112

55680

56289

56845

57668

58361

59821

64053

71400

71744

73743

75042

80008

82104

$1637

95348

05243

TKOSIO

TKOS00

TKI326

TK1338

TKI395

TKL450

TKI544

TK1913

TK2048

TK2058

udi44

WESTLAKE CAPACITORS INC

NICHICON /AMERICA/ CORP

SPRAGUE ELECTRIC CO

WORLD HEADQUARTERS

DALE ELECTRONICS INC

ROHM CORP

QUALITY TECHNOLOGIES CORP

MEPCO/CENTRALAB

A NORTH AMERICAN PHILIPS CO

COILTRON INC

BUSSMANN

DIV OF COOPER INDUSTRIES INC

CHICAGO MINIATURE LAMP INC

FISCHER SPECIAL MFG CO

IRC ELECTRONIC COMPONENTS

PHILADELPHIA DIV

TRW FIXED RESISTORS

TEKTRONIX INC

STANDARD GRIBSBY INC

DALE ELECTRONICS INC

GORDOS CORP

ROEDERSTEIN £ SPEZIALFABRIK FUER

KONDENSATOREN GMBN

PANASONIC COMPANY

DIV OF MATSUSHITA ELECTRIC CORP

UNITED CHEMI-CON INC

NORTHWEST FOURSLIDE INC

PREM MAGNETICS INC

ROEDERSTEIN ELECTRONICS INC

TOKYO COSMOS ELECTRIC CO LTD

COMPUTER CONNECTIONS

WIMA

THE INTER-TECHNICAL GROUP IND

UNION CARBIDE INC

KEMET DIV

TDK CORPORATION OF AMERICA

MURATA ELECTRONICS UK LTD

REV APR 1980

5334 STERLING CENTER DRIVE

927 E STATE PKY

92 HAYDEN AVE

2300 RIVERSIDE BLVD

PO: BOX 74

8 WHATNEY

PO BOX 19515

3400 HILLVIEW AVE

7158 MERCHANT AVE

6755 SW SANDBURG ST

114 OLD STATE RD

PO BOX 14460

CHEVY CHASE BUSINESS PARK

1080 JOHNSON DRIVE

111 INDUSTRIAL RD

401 N BROAD ST

14150 SW KARL BRAUN DR

PO BOX 500

920 RATHBONE AVE

2064 12TH AVE

PO BOX 609

250 GLENWOOD AVE

LUDMILLASTRASSE 23-25

ONE PANASONIC WAY

8801 W HIGGINS

SUITE 430

18224 SW 100TH CT

3521 N CHAPEL HILL RD

2100 W FRONT ST

2-268 SOBUDAI ZAWA

30608 SAN ANTONIO ST

ONE BRIOGE ST

PO BOX 23

401 PARK PL

SUITE 219

2254 N FIRST ST

SOUTHWOOD

FARNBOROUGH

WESTLAKE VILLAGE CA 91361

SCHAUMBURG IL 60195-4526

LEXINGTON MA 02173-7929

NORFOLK NE 68701-2242

IRVINE CA 92713

PALO ALTO CA 94304-1319

EL PASO TX 79915-1207

TIGARD OR 97223-8008

ST LOUIS MO 63178

BUFFALO GROVE Ii 60089

COLD SPRING KY 41076-9749

PHILADELPHIA PA 19108-1001

BEAVERTON OR 97077-0001

AURORA IL 60507

COLUMBUS NE 68601-3632

BLOOMFIELD NJ 07003-2416

8300 LANDSHUT GERMANY

SECAUCUS NJ 07094

ROSEMONT IL 60018-4704

TUALATIN OR $7062

HCHENRY IL 60050

STATESVILLE NC 28677-3651

KANAGAWA 228 JAPAN

HAYWARD CA 94544

IRVINGTON NY 10533

KIRKLAND WA 98033

SAN JOSE CA 95131

HANTS ENGLAND



Replaceable Electrical Parts - 2235A Service

Tektronix Serial /Assambly No. Mfr.
Component. No. Part No. Effective Dscont Name & Description Code Mfr. Part No.

Al 671-1418-00 CIRCUIT BD ASSY:MAIN 80009 671-1418-00

A2 671-1423-00 CIRCUIT BD ASSY:ATTEN 80008 671-1423-00

A3 671-1415-00 CIRCUIT BD ASSY:FRONT PANEL 80009 671-1415-00
A 671-1420-00 CIRCUIT BD ASSY: TIMING gooeg 671-1420-00
AS 671-1422-00 CIRCUIT BD ASSY:ALT SWEEP 80009 671-1422-00
AG 670-7615-01 CIRCUIT BD ASSY:EMI FILTER 80009 670-7615-01

a? 671-1463-00 CIRCUIT BD ASSY:SCALE TLLUM 80002 671-1463~00
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Replaceable Electrical Parts - 2235A Service

Tektronix Serial /Assembly No. Mfr.

Component, No. Part, No. Effective Dscont Nane & Description Code Mfr. Part, No.

Al 871-1418-00 CIRCUIT BD ASSY:MAIN 80008 671-1418-00

A1Ci00 283-0853-00 CAP, FXD,CER DI:2.2PF,200V TK2048 = C322C22902G5CA

AlC114 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 = MA201CL03KAA
AIC1i5 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 = MA201C103KAA

AlC1I6 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222 SALOSELOAMAA

AlC120 281~-0775-01 CAP, FXD,CER DI:0. 1UF,20%,50V 04222 SALOSELO4MAA

A1C125 281-0772-00 CAP, FXD,CER D1:4700PF,10%, LOOV 04222 «= SA101C472KAA

AlC126 281-0767-00 CAP, FXD,CER O1:330PF,20%, 100V 04222 = MA106C331MAA

AlC127 281-0773-00 CAP, FXD,CER DI:0.01UF,10%,100V 04222 =©MA201C103KAA

A1C130 283-0159-00 CAP,FXD,CER O1:18PF,5%,50V 04222 = SRISSALSQUAA

AIC133 281-0785-00 CAP,FXD,CER DI:68PF,10%, 100V 04222 MALO1AGSOKAA
ALC150 283-0853-00 CAP,FXD,CER DI:2.2PF,200V TK2048 C322C22902G5CA

ALCi64 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 «= MAZ01C103KAA
ALC165 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 MA2Z0IC1O3KAA
AlCL75 281-0772-00 CAP, FXD,CER DI:4700PF, 10%, 100V 04222 © SAL01C472KAA

ALCL76 281-0767-00 CAP, FXD,CER DI:330PF,20%,100V 04222 MALO6C331MAA

ALC177 281-0773-00 CAP, FXD,CER DI:0. O1UF, 10%, 100V 04222 MAZOLC1LO3KAA

A1C180 281-0327~-00 CAP, VAR, CER D1:4.5-30PF, 250VDC 52769 GKU30046

A1C198 281-0862-00 CAP,FXD,CER DI:0.001UF ,+80-20%, 100V 04222 = MALOICLOZMAA
ALC199 281-0862-00 CAP, FXD,CER 01:0. OOLUF,+80-20%, 100V 04222 MALOICLOZMAA
A1C200 290-0136-00 CAP, FXD, ELCTLT:2.2UF, 20%, 20V 05397 © T322B225M020AS

A1C201 290-0136-00 CAP, FXD, ELCTLT: 2. 2UF, 20%, 20V 05397 = T322B225M020AS
AiC204 281-0811-00 CAP, FXD,CER DI: 10PF 10%,100V 04222 = MALOLALOOKAA
ALC2i0 281-0797-00 8010100 8010245 CAP, FXD,CER DI: 15PF,10%, 100V 04222 — SALOGAL50KAA

AlC2i0 281-0756-00 BO010246 CAP, FXD.CER DI:2.2PF,+/-0.5PF 200 04222 = SAL02A2R2DAA

AlC215 281-0862-00 CAP, FXD,CER 01:0. 001UF,+80-20%,100V 04222 =MALOICLOZMAA

Alc220 281-0772-00 CAP,FXD,CER D1:4700PF, 10%, 100V 04222 © SAL01C472KAA

A1C225 281~-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 04222 MALOLCLOZMAA
ALC226 281-0862-00 CAP, FXD,CER 01:0, 001UF,+80-20%, 100V 04222 = MALOICLOZMAA

A1C228 283-0665-00 CAP,FXD, MICA DI:190PF, 2%, L00V 00853 DISSFI91FO
ALC229 283-0685-00 CAP, FXD, MICA DI: 190PF, 1%, 100 00853 =~ Di5SFI91FO

Al1C237 281-0327-00 CAP, VAR, CER DI:4.5-30PF, 250VDC 527698 GKU30045
A1C239 281-0776~00 CAP, FXD,CER DI: 120PF,5%,L00V 20932 401£0100AD1210

AlC240 283-0643~00 CAP, FXD, MICA DI:22PF,0.5%,500V 00853 D10SE22000

AlC241 281-0777-00 CAP, FXD,CER DI: 5iPF,5%,100V 04222 = MALOLASLOUAA

AlC242 281-0812-00 CAP, FXD,CER DI: L000PF, 10%, 100V 04222 = MALOICLO2KAA

A1C250 281-0768-00 CAP, FXD,CER DI:470PF20%, 100V 04222 MALOIAA71MAA

AiC251 281-0768-00 CAP, FXD,CER DI: 470PF,20%,L00V 04222 = MALOLA47IMAA

ALC255 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%,100V 04222 = MALOICLOZMAA
AlC262 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%,100V 04222 MALOICLOZMAA
AlC274 281-0773-00 CAP, FXD,CER 01:0. 01UF, 10%, 100V 04222 = MA201C103KAA

A1C281 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222 = SALOSELO4MAA

A1C282 281-0767-00 CAP, FXO,CER DI:330PF,20%,100V 04222 MALOGC331MAA

Alc292 290-0776-00 CAP, FXD, ELCTLT:22UF ,+50-20 %, 10V 55680 ULALA220TAA
AiC312 281-0893-00 CAP, FXD,CER D1:4.7PF,+/-0.5PF,100V 04222 = MALOIA4R7DAA
A1C337 281-0893~00 CAP, FXD,CER DI:4.7PF,+/-0.5PF,100V 04222 = MALOLA4R7DAA
A1C350 281-0756-00 8010100 BOL0245 CAP, FXD,CER D1:2.2PF,+/-0.5PF,200 04222 © SALO2A2R2DAA
ALC350 281-0811-00 8010246 CAP, FXD,CER DI: 10PF,10%, 100V 04222 = MALOLALOOKAA
AIC363 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, LO0V 04222 = MALOLCLOZMAA

ALC381 283-0637-00 CAP, FXD, MICA DI:20PF,2.5%,500V 00853 0155E20000
A1C381 283~-0637-01 CAP, FXD, MICA DI:20PF,2.5%,500V 09023 © CDAISED200003
A1C389 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 = MA201C103KAA
ALC390 281-0862-00 CAP, FXD,CER DI:0,001UF,+80-20%, 100V 04222 = MALOLCLOZMAA
A1C396 283-0203-00 CAP, FXD,CER DI:0.47UF, 20%,50V 04222 — SR305SC474MAA
A1C397 281-0773-00 CAP, FXD,CER D1:0.01UF,10%,100V 04222 = MA201C103KAA

Alcac2 281-0862~00 CAP,FXD,CER 01:0. Q01UF,+80-20%, L00V 04222 = MALOLCLOZMAA
AlC406 281~0862-00 CAP,FXD,CER DI:0.O00LUF,+80-20%,100V 04222 = MALOLCLOZMAA
ALc408 283-0167-00 CAP, FXD,CER BI:0.1UF,10%,100V 80009 = 283-0167-00
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ALC410 283-0051-00 CAP, FXD,CER D1:0.0033UF,5%, 100V 04222 — SR3O1A3320AA
AlC414 290-0246-00 CAP, FXD, ELCTLT: 3. 3UF, 10%, 15V 12054 O8R3EAL5K1
AICAIS 290-0246-00 CAP, FXD, ELCTLT:3.3UF, 10%, 15V 12954 OB3R3EAL5K1

ALCAIS 281-0862-00 CAP, FXD,CER DI:0. OO1UF, +80-20%,100V 04222 = MALOLCLOZMAA
ALCAI9 281-0851~00 CAP, FXD,CER DI: 180PF,5%, LOOVDC 04222 «©MALQIALS1JAA
AlC420 281-0773-00 CAP, FXD,CER DI:0.01UF,10%, 100¥ 04222 © MA201C103KAA

Aic421 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 © MA201C0103KAA
AIC451 281-0772-00 CAP, FXD,CER DI:4700PF, 10%, L00V 04222 SALOIC472KAA
A1C453 281-0862-00 CAP, FXD,CER DI:0.001UF ,+80-20%, 100V 04222 = MALOICLOZMAA
AlC459 281-0862-00 CAP, FXD,CER DI:0.001UF ,+80-20%, L00V 04222 = MALOICIOZMAA
AlC460 281-0862-00 CAP, FXD,CER DI:0.001UF, +80-20%, 100V 04222 © MALOLCLOZMAA

AlLC467 281-0862-00 CAP, FXD,CER D1:0.001UF, +80-20%, 100V 04222 = MALOLCLOZMAA

ALC469 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 04222 MALOIC1OZMAA
AlC473 281-0862-00 CAP, FXD,CER 01:0. 001UF,+80-20%, 100V 04222 = MALOICLOZMAA
AlC487 281-0785-00 CAP, FXD,CER DI: 68PF,10%,100V 04222 «= MALOLABSOKAA
A1C494 281-0773-00 CAP, FXD,CER DI:0.O1UF,10%, 100V 04222 © MAZOICLO3KAA
Alc4g9 281-0773-00 CAP, FXD,CER D1:0.01UF,10%,100V 04222 MA2QIC1O3KAA
ALCS00 281-0903-00 CAP, FXD,CER D1:3.9PF,100V 04222 = MALOLASRSDAA

ALC5O1 290-0246-00 CAP. FXO, ELCTLT:3.3UF, 10%, 15V 12854 D3R3EALSKL

AXC502 281-0773-00 CAP, FXD,CER DI:0.01UF,10%, 100V 04222 = MA201CLO3KAA
A1C503 281-0775-01 CAP, FXD,CER DI: 0. 1UF,20%,50V 04222 «= SALOSELO4MAA
ALC504 290-0246-00 CAP, FXD, ELCTLT:3.3UF, 10%, 15V 12954 03R3EA15Ki
ALC505 290-0183~-00 CAP, FXD, ELCTLT: 1UF, 10%, 35V 05397 T3228105K035AS
ALC5O6 281-0772-00 CAP, FXD,CER DI:4700PF,10%, 100V 04222 © SA101C472KAA

ALC507 290-0776-04 CAP, FXD, ELCTLT: 22UF, 20%, 10V,MI 80008 290-0776-04
ALC517 281-0772-00 CAP, FXD,CER DI:4700PF,10%, 100V 04222 © SALO1C472KAA
AIC518 281-0852-00 CAP,FXD,CER DI: 1800PF, 10%, 100VDC 04222 MALOICIS2KAA
A1C519 281-0775-01 CAP, FXD,CER D1:0.LUF 20%, 50V 04222 SAL05E104MAA
ALC520 290-0246-00 CAP, FXD, ELCTLT: 3. 3UF, 10%, 15V 12954 = D3R3EALSKL
AlC525 281-0895-00 CAP, FXD,CER DI:6.8PF,10GWVDC 04222 MALOLABREDAA

A1C52?7 281-0797-00 CAP,FXD,CER DI: 15PF,10%,100V 04222 SALOGAL50KAA
A1C529 281-0785-00 CAP, FXD,CER DI: 68PF,10%, 100V 04222 ~~ MALOIAGS0KAA
AIC531 281-0773-00 CAP, FXD,CER DI:0. OLUF, 10%, 100V 04222 MAZO1C1L03KAA
AIC537 281-0775-01 CAP, FXD,CER DI:0.1UF20%, 50V 04222 SALOSELO4MAA
ALC538 281-0862-00 CAP, FXD,CER DI:0. OO1UF, +80-20%,L00V 04222 = MALOLCLOZMAA
ALC539 281-0862-00 CAP, FXD,CER DI:0. OOLUF, +80-20%,100V 04222 © MALOLCLOZMAA

A1C540 280-0776~04 CAP, FXD, ELCTLT: 22UF .20%, 10V,MI 80009 © 290-0776-04
ALC545 285-1345~00 CAP, FXD, PLASTIC :2200PF, 100V, 5% 55112 185(2200PF)
A1C54?7 281~0768-00 CAP,FXD,CER DI:470PF,20%,100V 04222 MALO1A471MAA
AYC55 281~0768-00 CAP, FXD,CER DI:470PF,20%,100V 04222 = MALOLAA7IMAA
AiC590 290-0136-00 CAP, FXO, ELCTLT: 2. 2UF 20%, 20V 05387 1322B225M020AS
A1C603 284-0862~00 CAP, FXD,CER D1:0.001UF, +80-20%, 100V 04222 © MALOLCLOZMAA

ALCE35 281~-0826-00 CAP, FXD,CER DI:2200PF,10%, 100V 20932 401EML00AD222K
ALC648 290-0776-00 CAP, FXD, ELCTLT: 22UF ,+50-20 %, 10V 55680 ULALA220TAA
AiC647 281~-0862-00 CAP, FXD,CER D1:0. 0OLUF, +80-20%,100V 04222 = MALOICLOZMAA

ALCB48 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222 SALOSELO4MAA
ALCB48 281-0862~00 CAP, FXD,CER D1:0.001UF ,+80-20%, 100V 04222 MALOICLOZMAA
AiC673 281~0797-00 CAP,FXD,CER DI: 15PF,10%,100V 04222 SALOGALSOKAA

A1C764 281-0773-00 CAP, FXD,CER DI:0.01UF,10%, 100V 04222 MAZO1C1LO3KAA
ALC771 281-0777-00 CAP, FXD,CER DI:51PF5%, 100V 04222 MALOLASI0JAA
ALC774 281~-0327-00 CAP, VAR,CER DI:4.5-30PF, 250V0C 52769 GKU30046
ALCTIS 281-0940-00 CAP, FXD,CER DI:1.5PF,+/-0.25PF, 100V 04222 MALOLALRSCAA
A1C?77 281-0771-00 CAP, FXD,CER D1: 2200PF,20%,200V 04222 © SALO6EZ22MAA

AIC779 285-1101-00 CAP, FXD, PLASTIC:0. 022UF, 10%, 200V 19396 223K02PT485

AIC781 281-0777-00 CAP, FXD,CER DI: S1PF,5%, 100V 04222 = MALOIASIOQJAA
A1C782 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222 — SALOSE1L04MAA
A1C784 281-0811-00 CAP, FXD,CER DI: 1LOPF,10%, 100V 04222. MALOLALOOKAA
ALC785 281~-0840-00 CAP, FXD,CER DI:1.5PF,+/-0.25PF,100V 04222 MALOJALRSCAA
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A1C787 281-0771-00 CAP, FXD,CER D1: 2200PF,20%,200V 04222 © SALOGEZ22MAA
A1C789 285-1101-00 CAP, FXD, PLASTIC:0. 022UF , 10%, 200 19396 223KO2PT485
ALC796 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222 © SALOSE104MAA
A1C797 281-0775-01 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222 SALOSELO4MAA
AiC799 285-1460-00 CAP, FXD,MTLZD:0. 1UF 20%, 250V, 54M LEAD TKI913 MKS 2 0.1/250/20

SPACING

AlCB824 281-0785-00 CAP, FXD,CER D1:68PF, 10%, 100V 04222 MALOLAGSOKAA
A1C825 281~-0767-00 CAP, FXD,CER DI:330PF,20%,100V 04222 © MALO6C331MAA
AiC828 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222 — SAL05E104MAA
ALC832 281~-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222 SALOBELO4MAA
ALC835 281-0775-01 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222 — SALOSELO4MAA
A1C845 281-0771-00 CAP, FXD,CER DI:2200PF,20%,200V 04222 © SALOBE222MAA

A1CB46 281-0756-00 CAP, FXD,CER DI:2.2PF,+/-0.5PF,200V 04222 — SALOZA2R2DAA
A1C847 285~1460-00 CAP, FXD, MTLZD:0.1UF20%, 250V, 54M LEAD TKI913. MKS 2 0.1/250/20

SPACING

AiC848 285-1460-00 CAP, FXD,MTLZD:0.1UF,20%, 250V, SMM LEAD TKi913 MKS 2 0.1/250/20
SPACING

A1C851 285-1460-00 CAP, FXD,MTLZD:0.1UF,20%, 250V, 54M LEAD TKIS13 MKS 2 0.1/250/20
SPACING

ALC853 281~0767-00 CAP, FXD,CER D1:330PF,20%,100V 04222 © MALOBC331MAA
A1C854 283--0279-00 CAP,FXD,CER DI:0.001UF,20%,3000 $1406 BHRI2ZYSS102M3KV
ALC855 285-1255-00 CAP, FXD, PLASTIC:0.Q1UF 20%, 3KV . 56289 430P582
A1C871 285~1460-00 CAP, FXD,MTLZ0:0.1UF ,20%,250V, SMM LEAD TKI913 MKS 2 0.1/250/20

SPACING

A1C873 285-1460-00 CAP, FXD,MTLZD:0.1UF,20%,250V,54M LEAD TKI913 MKS 2 0.1/250/20
SPACING

ALC875 285-1460-00 CAP, FXD, MILZD:0.1UF,20%, 250V, 54M LEAD TKI913 MKS 2 0.1/250/20
SPACING

A1C877 285-1460-00 CAP, FXD,MTLZ0:0.1UF,20%, 250V, SMM LEAD TKI913 MKS 2 0.1/250/20
SPACING

ALC881 290-0946-00 CAP, FXD, ELCTLT: 270UF ,+100-10%,40V 00853 301EN271W040B2
ALC882 285-1100-00 CAP, FXD, PLASTIC :0.022UF,5%, 200V 19396 223002PT485

ALC893 283-0279-00 CAP, FXD,CER DI:0.001UF20%, 3000¥ 51406 DHR12Y5S102M3KV
A1C904 285-1222-00 CAP, FXD, PLASTIC:0. O68UF, 20%, 250V 55112 18/.068/M/250/H
AiC906 290-1206-00 CAP, FXD, ELCTLT; 270UF ,20%,450V TKOG00
AiC907 285-1177-01 CAP, FXD; PLASTIC: 1UF, 10%, 450V 80009. 285-1177-01
AiC908 283-0481~-00 CAP, FXD,CER DI:220PF,10%, 250VAC TK1395 RKO611
AlCS17 281-0812~-00 CAP, FXD,CER DE: 1000PF, 10%, 100V 04222 = MALOICLOZKAA

Aicgi9 281-0852-00 CAP, FXD,CER D1: 1800PF,10%, 100VDC 04222 © MALOLC182KAA
ALC922 281-0775-01 CAP,FXD,CER 01:0.1UF 20%, 50V 04222 — SALOBELOAMAA

AiC925 290-0973-00 CAP, FXD, ELCTLT: L00UF,20%, 25VDC 55680 ULBLELOLMPA
A1C940 290-0922-00 CAP, FXD, ELCTLT: L000UF, 20%, 50V 55680 ULBIELOZTFAANA
ALCO41 285-1460-00 CAP, FXD,MTLZ0:0.1UF,20%,250V, 54M LEAD TKi913 MKS 2 0.1/250/20

SPACING

AlC942 290-0768-00 CAP, FXD, ELCTLT : OUF ,+50-20%, LOOMVDC® 54473 ECE-ALOOVLOL
ALC943 290-0768-00 CAP, FXD, ELCTLT: LOUF +50-20%, LOOWVOC 54473 ECE~ALOOVIOL
A1Ce44 290-0183-00 CAP, FXD, ELCTLT: 1UF, 10%, 35V 05897 132281 05K035AS
ALCS45 281-0775-01 CAP,FXD,CER O1:0.1UF,20%,50V 04222 © SALOSELO4MAA

ALCO54 280-0947-00 CAP, FXD, ELCTLT: 33UF ,450-10%,160V W/SLEEVE 55680 UNC2C330TFA
ALC956 290-0768-00 CAP, FXD, ELCTLT: LOUF, +50-20%, LOOWDC 54473 ECE~ALOOVLOL

A1C957 290-0946-00 CAP, FXD, ELCTLT :270UF ,+100-10%,40V 00853 301EN271W04082
AiC960 290-1129-00 CAP, FXD, ELCTLT: LOQOUF,+100%-10%,12V 56289 ORDER BY DESCR
ALCO6i 290-1129-00 CAP, FXD, ELCTLT: L000UF,+100%-10%, 12V 56289 ORDER BY DESCR
ALC962 290-1129-00 CAP, FXD, ELCTLT: L000UF +100%-10%, 12V 56289 ORDER BY DESCR
A1C963 290-1123-00 CAP, FXD, ELCTLT: 1000UF,+100%-10%, 12V 56289 ORDER BY DESCR
ALCO68 290~1129-00 CAP, FXD, ELCTLT: LOOQUF, +100%-10%, 12V 56289 ORDER BY DESCR

Aicg70 280-0989-00 CAP, FXD, ELCTLT: 4700UF, 20%, 10V TKOSIO ECEA1AS472
ALCO75 285~1255-00 CAP, FXD, PLASTIC:0. OLUF, 20%, 3KV 56288 430P582
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AiC976 285-1255-00 CAP, FXD, PLASTIC: 0. O1UF, 20%, 3KV 56289 — 430P582
Aicg78 285-1255-00 CAP, FXD, PLASTIC :0.01UF , 20%, 3KV 56289 430P582

A1C987 285-1100-00 CAP, FXD, PLASTIC :0.022UF, 5%, 200V 19396 223J002PT485

ALCRI33 152-0141-02 SEMICOND DVC,DE:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)

A1CR183 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V, 00-35 03508 © 0A2527 (1N4152)

ALCRZ200 152-0141-02 SEMICOND DVC,D1:SW,ST,30V,150MA,30V,D0-35 03508 BA2527 (1N4152)

ALCR201 152-0141-02 SEMICOND BVC,DI:SW,S1,30V,150MA, 30V,D0-35. 03508 © DA2527 (1N4152)

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,ST, 30V, 1S0MA, 30V, 00-35 03508 DA2527 (1N4152)

ALCR226 152-0141-02 SEMICOND DVC,DI:SW,SI,30¥,150MA,30V,00-35 03508 DA2527 {1N4152}

ALCR227 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 {1N4152)

ALCR228 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V, 00-35 03508 DA2527 (1N4152)

ACR229 152-0141-02 SEMICOND DVC,DI:SW,SI,30V, 150MA,30V, 00-35 03508 DA2527 (1N4152)

ALCR372 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V,D0-35 03808 DA2527 (1N4152)

ALCR3G3 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA, 30V,D0-35 03508 DA2527 (1N4152)

ALCR389 152-0141-02 SEMICOND DVC,DI:SW,ST,30V, 150MA, 30V, D0-35 03508 DA2527 (1N4152)
ALCR405 152-0141~02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 03508 © DA2527 (1N4152)
AICR406 152-0141 -02 SEMICOND DVC,D1:SW,S1,30V,150MA, 30V,D0-35 03508 © A2527 (1N4152)

ALCR4O9 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA, 30V, 00-35 03508 DA2527 (1N4152)

ALCRAL4 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 (1N4152}

ALCRAL5 152-0141 -02 SEMICOND BVC,DI:SW,SI,30V,150MA, 30V,D0-35 03508 DAZ527 (1N4152)

AICRA19 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 A2527 (1N4152)

ALCR467 152-0141-02 SEMICOND OVC,DI:SW,SI,30V, 150MA,30V,DO-35 03508 © DA2527 (1N4152)

ALCRA76 152-0141-02 SEMICOND DVC,DI:SW,S1,30V, 150MA,30V,D0-35 03508 DA2527 (1N4152)

ALCRA77 152-0141-02 SEMICOND DVC,DI:SW,S1,30V, 150MA,30V,D0-35 03508 DA2527 (1N4152)

ALCR501 152-0075-00 SEMICOND DVC,DI:SW,GE,22V,80MW,00-7 80008 152-0075-00

ALCR5O2 152-0141-02 SEMICOND DVC,DI:SW,S1,30V, 150MA,30V,D0-35 03608 DA2527 (1N4i62)

ALCR503 152-0951-00 DIODE, SIG:SCHTKY, ;60V,2.25PF;iN6263(HSCH1O0 80008 152-0051-00

1}, 00-35, TR
ALCR508 152-0141-02 SEMICOND DVC,DI:SW,S1,30V, 150MA,30V, 00-35 03508 DA2527 (1N4152)

ALCR509 152-0141-02 SEMICOND DVC,D1:SW,SI,30V,150MA,30V, 00-35 03508 DA2527 (1N4152)
AICR514 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA, 30V,D0-35 03508 DA2527 (1N4152}

ALCR518 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V, 00-35 03508 DA2527 (1N4152)

AICR529 152-0141-02 SEMICOND DVC,D1:SW,S1,30V,150MA,30V,00-35 03508 DAZ527 {1N4152)

AICR551 152-0141-02 SEMICOND DVC,DI:SW,51,30V, 150MA,30V,00-35 03508 0A2527 (1N4152)

ALCR564 1§2-0141-02 SEMICOND OVC, DI:SW,S1,30V, 150MA,30V,D0-35 03508 0A2527 (1N4152)

ALCR641. 152~0951-00 as ,SIG:SCHTKY, ;60V,2.25PF;1N6263(HSCHIOO 80003 152-0951-00

1) 00-35,TR

ALCRE47 152-0141-02 SEMICOND DVC,DI:SW,SI, 30V,150MA, 30V,D0-35 03508 DA2527 (1N4152}
ALCRE48 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 A252? (1N4152)
ALCRE49 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA,30V,D0-35 03508 © DA2527 (1N4152)
ALCR712 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V 00-35 03508 © DA2527 (1N4152)

AICR7314 182-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 + DAZ527 (1N4152)
ALCR764 152-0141-02 SEMICOND DVC,DI:SW,S1,30V, 150MA, 30V, DO-35 03508 DAZ527 (1N4152)
ALCR770 152-0141-02 SEMICOND OVC,DI:SW,S1,30V,150MA, 30V,D0-35 03508 DA2527(1N4152}

ALCR780 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)

ALCR805 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA,30V,00-35 03508 DAZ527 (1N4152)

ALCRE18 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508 DA2527 (1N4152)

ALCR820 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 + DA2527 (1N4152)

ALCR823 152-0141-02 SEMICOND DVC,O1:SW,S1,30V,150MA,30V,D0-35 03508 + DA2527 (1N4152)
ALCR824 152-0851-00 DIODE, SIG:SCHTKY, ;60V,2.25PF; IN6263(HSCHLOO 80008 152-0951-00

1) ,D0-35,TR
ALCR825 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30¥,D0-35 03508 DA2527 (1N4152)

ALCRE29 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA,30V,00-35 03508 DA2527 (1N4152)

ALCR840 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA, 30V ,D0-35 03508 © DA2527 (1N4152)
ALCR845 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 + DA2527 (1N4152)
ALCR85i 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14852 MB2501

ALCR853 152-0400-00 SEMICOND DVC, OE :RECT,SI,400V,1A 14552 MB2501
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ALCRE54 152-0400-00 SEMICOND OVC,DI:RECT,SI,400V,1A 14552 MB2501
ALCR855 152-0400-00 SEMICOND OVC,DI:RECT,SI,400V,1A 14552 MB2502
ALCR882 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 0A2527 (1N4152)
ALCROQL 152-0040-00 SEMICOND DVC,DI:RECT,SI,600V,1A,D0-41 80008 —152-0040-00
ALCR902 152-0040-00 SEMICOND DVC, DI:RECT,SI,600V,1A,D0-41 80003 = 152-0040-00
ALCROO3 152-0040-00 SEMICOND DVC,DI:RECT,SI,600V,1A, D0-41 80009 — 152-0040-00

ALCR904 152-0040-00 SEMICOND DVC,DI:RECTST, 600V, 1A, 00-41 80009 152~0040-00
ALCR907 152-0661-01 SEMICOND DVC,DI:RECT,SI,600V,3A 80009 152-0661-01
ALCROO8 152-0141-02 SEMICOND DVC,DI:SW,$1,30V,2150MA,30V,D0-35 03508 DA2527 (1N4152)

ALCR920 152~0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MB2501
ALCRS46 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MB2501
ALCR947 152-0400-00 SEMICOND DVC,OI:RECT,S1,400V,1A 14552 MB250t

AICRO48 152-0141-02 SEMICOND DVC,DI:SW,S1,30¥,150MA,30V,D0-35 03508 © 0A2527 (1N4152)
ALCR954 152-0400-00 SEMICOND OVC,DI:RECT,SI,400V,1A 14552 MB2501

ALCR955 152-0400-00 SEMICOND DVC,DI:RECT,S1,400V,1A 14552 MB2501
ALCRO56 152-0400-00 SEMICOND DVC,DI:RECT,S1,400V,1A 44552 MB2501
ALCR95?7 152-0400-00 SEMICOND DVC,DI:RECT,S1,400V,1A 14552 MB2501
AICR9BO 152-0400-00 SEMICOND DVC, BI:RECT,SI,400V,1A 14552 MB2501

ALCR961 152-0400-00 SEMICOND DVC,DI:RECT SI,400V, 1A 14552 MB2501

ALCR962 452~-0400-00 SEMICOND OVC,DI:RECT,SI,400V,1A 14552 MB2501
ALCR963 152-0400-00 SEMICOND DVC,DI:RECT,S1,400V,1A 14852 MB2501
ALCR965 152-0400-00 SEMICOND BVC,DI:RECT,S1,400V,1A 14552 MB2501
AICROG7 152-0581-00 SEMICOND DVC,DI:RECT,SI,20V,1A,A59 80009 = 152-0581-00

ALCRI7O 152-0581-04 SEMICOND DVC,DI:RECT,SI,20V,1A,A59 04713 IN5B17RL

AiDS856 150-0035-00 LAMP, GLOW:90V MAX, 0.3MA,AID-T,WIRE LB 71744 AlB-120
ALDS858 150-0035-00 LAMP, GLOW:90V MAX, 0.3MA,AID-T,WIRE LD 71744 Al8-120

A1DS870 150-0035-00 LAMP, GLOW:90V MAX, 0.3MA,AID-T,WIRE LD 71744 AlB-120

ALE200 276-0752-00 CORE, EM: FERRITE 34809 2743001111

ALE201 276-0752-00 CORE, EM: FERRITE 34898 2743001111
ALE272 276-0752-00 CORE, EM: FERRITE 34999 2743001111

ALE5SO 276-0752-00 CORE, EM: FERRITE 34899 2743001111
ALES70 276-0635-00 CORE, EM: TOROID, FERRITE 02114 «768 T188/3E2A
A102222 136-0949-00 SKT,PL~IN ELEK:18 POS,SIP,LOW PROFILE 80008 136-0949-00

A1d2223 136-0949-00 SKT,PL-IN ELEK:18 POS,SIP,LOW PROFILE 80008 136-0949-00
A1J2300 : 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 — 48283~-029
Aid2400 131-0589-00 TERM, PIN:0.46 0.025 SQ PH BRZ GLD PL 22826 © 48283-029

A1d2500 131-0589-00 TERM, PIN;0.46 L X 0,025 SQ PH BRZ GLD PL 22526 — 48283-029
ALJ2600 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 © 48283-029
A1J2700 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 = 48283-029
ALJ2850 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLO PL 22526 + 48283-029
ALJ9103 131-0589-00 TERM, PIN:0.46 | X 0.025 SQ PH BRZ GLO PL 22526 + 48283-029
A149108 131~0589-00 TERM, PIN: 0.46 L X 0.025 SQ PH BRZ GLO PL 22526 48283-0239

A1d9400 131-4888-00 CONN, RCPT, ELEC:HEADER,1 X 15 80009 131-4888-00
A1d9644 131-0589-00 TERM, PIN:0.46 L X.0.025 SQ PH BRZ GLD PL 22526 48283-0290
A109870 131~-0589-00 TERM, PIN:0.46 LX 0.025 SQ PH BRZ GLD PL 22526 + 48283-0298
ALJ9882 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLO PL 22526 © 48283-029
Ald9884 131-0589-00 TERM, PIN:0.46 £ X 0.025 SQ PH BRZ GLD PL 22526 © 48283-029
ALL266 108-1488-00 COIL, RF: FXD, 1UH, 10% 80009 108- 1488-00

ALL267 108-1488-00 COIL RF: FXO, 10H, 10% 80003 — 108-1488-00
ALL451 108-1488-00 COIL, RF: FXO, 1UH, 10% 80008 108-1488-00
AiL499 108-1488-00 COIL, RF: FXO, 1UH, 10% 80009 108-1488-00
ALLSS6 108-1319-00 INDUCTOR, FIXED: 33UH, 10%,1,8A 80009 108-1319-00
ALL960 108-1319-00 INDUCTOR,FIXED: 33UH, 10%, 1.84 80009 — 108-1319-00
ALL961 108-1319~00 INDUCTOR, FIXED: 33UH, 10%,1.8A 80009 108-1319-00

ALLOBS 108-1313-00 INDUCTOR, FIXED: 33UH, 10%, 1.8A 80008 108~-1318-00
A1Q102 151-0712-00 TRANSISTOR:PNP, SI, 10-92 80008 151-0712-00

A1Q103 151-0712-00 TRANSISTOR: PNP, SI, 10~92 000g = 151-0712-00
A1Q114 151-0190-00 TRANSISTOR: NPN, SI, TO-92 80009 151-0190-00
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AIQLIS 151-0190-00 TRANSISTOR:NPN, SI, 70-92 80009 —151-0190-00

A10152 151-0712-00 TRANSISTOR: PNP, SE, TO-92 80009 151-0712-00
ALQLS3 151-0712-00 TRANSISTOR: PNP, SI, 70-92 30009 151-0712-00
AIQLG4 151-0190-00 TRANSISTOR: NPN, SI, TO-92 80009 151-0190-00
ALQLES 151-0190-00 TRANSISTOR: NPN, SI 10-92 g0009 — 151-0190~00
A1Q202 151-0944-00 TRANSISTOR, SIG:BIPLOAR,NPN; 15V,30A,4.5GHZ;M 80009 151-0944-00

PSSO1, 70-82, (BEC PINOUT)TAPE & AMMO PACK

A1Q203 151-0944-00 TRANSISTOR,SIG:BIPLOAR,NPN; 15V,30A,4.5GHZ;M 80009 151-0044-00
PS901,T0-92,(BEC PINOUT) TAPE & AMMO PACK

10208 151-0369-00 TRANSISTOR: PNP, SI,X-55 80008 151-0369-00
A1Q207 151-0369-00 TRANSISTOR: PNP, ST, X-55 80009 — 151-0369-00

A1Q230 151-0271-00 TRANSISTOR: PNP, ST, 10-92 80008 151~0271-00
A1Q231 151-0271-00 TRANSISTOR: PNP, SI, T0-92 80009 151-0271-00

A1Q254 151-0752-01 TRANSISTOR:NPN, SI MARCO T 04713 SRF3188
A10255 151-0752-01 TRANSISTOR:NPN, SI,MARCO T 04713 SRF3188

ALQ256 151-0752-00 TRANSISTOR:NPN,SY, MARCO T 25403 BFROG
A1Q257 151-0752-00 TRANSISTOR:NPN, ST,MARCO T 25403 BFR96

10283 151~-0736-00 TRANSISTOR: NPN, ST, T0-92 80009 151-0736-00
A1Q284 151-0712-00 TRANSISTOR: PNP, SI, 10-92 80008 151-0712-00

A1Q285 151-0712-00 TRANSISTOR: PNP, SI, 10-92 80003 181-0712-00
A1Q302 Q302 & 0303 MATCHED

A1Q302 151-0711-01 TRANSISTOR: NPN, SI, 10-22 04713 — SPSB608M

A1Q327 0327 & 0328 MATCHED

10327 151-0711-01 TRANSISTOR: NPN, SI, 10-92 04713 SPSB608M

A1Q328 151-0711-01 TRANSISTOR: NPN, SI, 10-92 04713 SPSB608M
A1Q369 151-0188-00 TRANSISTOR: PNP, SI, 10-92 80009 151-0188-00
A10381 151-1042-01 SEMICOND DVC SE:FET,SI, 70-92 22228

A1Q382 151-1042-00 SEMICOND DVC SE: FET, SI, 70-92 80009 = 151-1042-00

(LOCATIONS A & B)

A1Q384 151-0711-02 TRANSISTOR:NPN, SI, 70-92 g0008 © 151-0711-02
A10392 151-0188-00 TRANSISTOR: PNP, SI , T0-92 80009 151-0188-00
A1Q397 151-0190-00 TRANSISTOR: NPN, SI, T0-92 g0009 —151-0190-00

A1Q399 151-0188-00 TRANSISTOR: PNP, SI, 10-92 80009 151-0188-00
A1Q400 151-0188-00 TRANSISTOR: PNP, SI, 10-92 goog = 151~0188-00

A1Q402 151-0188-00 TRANSISTOR: PNP, SI, 70-92 80009 151-0188-00
A1Q406 151-0712-00 TRANSISTOR: PNP, SI, 10-92 80008 151-0712~00
A1Q409 151-0711-00 TRANSISTOR: NPN, SI, T0-928 80008 151-0711-00
ALQ408 151-0712-00 TRANSISTOR: PNP, SI, 70-92 g0009 151-0712-00
A10413 151-0190-00 TRANS ISTOR:NPN, SI, 10-92 g0009 151-0190-00

A1Q419 151~0711-00 TRANSISTOR: NPN, SI, 70-928 80009 151-0711-00

Aigaz0 151-0711-02 TRANSISTOR:NPN, SI, 10-92 g0009 — 151-0711-02
10421 151-0712-00 TRANSISTOR: PNP, SI, T0-92 g0009 — 151-0712-00
10422 181-0199-00 TRANSISTOR: PNP, SI, TO-92 80008 151-0199-00
A10423 151~0424-00 TRANSISTOR: NPN, SI, 10-92 g0008 = 151-0424-00
A1Q428 151-0711-00 TRANSISTOR: NPN, SI, TO-92B 80008 151-0711-00
ALQ429 151-0712-00 TRANSISTOR: PNP, SI, 70-92 80009 151-0712-00

A1Q440 151-0711-00 TRANSISTOR: NPN, SI, 10-928 80008 151-0711-00
A1Q441 151-0711-00 TRANSISTOR: NPN, SI, 10-928 80008 151-0711~-00
A1Q446 151-0188-00 TRANSISTOR: PHP,SI, 70-92 80008 151~-0188-00
A10450 151~-0190-00 TRANSISTOR:NPN,SI, 10-92 80009 151-0190-00
10473 151-0276-00 TRANSISTOR: PNP, SI 10-92 80008 151-0276-00
A1Q474 151-0276-00 TRANSISTOR: PNP, SI, 70-92 80008 151-0276-00

A1Q476 151-0190-00 TRANSISTOR: NPN, SI, 10-92 80009 151-0190-00
10477 151-0188-00 TRANSISTOR: PNP, SI, 10-92 80009 151-0188-00
A10487 151-0424-00 TRANSISTOR: NPN, SI, 10-92 80009 151-0424-00
A1Q501 151-0216-00 TRANSISTOR: PNP, ST, TO-92 80009 151-0216-00
A1Q508 151-0188-00 TRANSISTOR: PNP, SI, 10-92 80008 151-0188-00
AIQ511 151-0188-00 TRANSISTOR: PNP, SI ,T0-92 80008 151~-0188-00
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A1Q525 151-0190-00 TRANSISTOR: NPN, SI, TO-92 80009 151-0190-00

ALQ555 151-0190-00 TRANSISTOR :NPN, SI, TO-92 80009 = 151-0190-00

A10576 151-0199-00 TRANSISTOR: PNP, ST, TO-92 80008 = 151-0199-00

A1Q578 151-0199-00 TRANSISTOR: PNP SI, T0-92 80008 —151-0199-00

A1Q583 151-0198-00 TRANSISTOR: SELECTED 80008 151-0198-00
A1Q586 151-0198-00 TRANSISTOR: SELECTED 80009 151-0198-00

A1Q641 151-0190-00 TRANSISTOR: NPN, SI, TO-92 80009 151-0190-00
A1Q768 151-0180-00 TRANSISTOR: NPN, SI, TO-92 80009 151-0190-00
A1Q770 151-0221-00 TRANSISTOR: PNP, SI, TO-92 80009 151-0221-00

ALQ775 151-0347-00 TRANSISTOR: NPN, SI, TO-92 80009 151-0347-00
A1Q778 151-0188-00 TRANSISTOR: PNP, SI, TO-92 80009 = 151-0188-00

410779 151-0350-00 TRANSISTOR: PNP, SI, 70-92 04713 2ND5401

A1Q780 151-0424-00 TRANSISTOR: NPN, ST, TO-92 80009 151-0424-00

A1Q785 151-0347-00 TRANSISTOR: NPN, SI, TO-92 80008 151-0347-00
A1Q789 151-0350-00 TRANSISTOR: PNP, SI, TO-92 04713 © 2N5401
A1Q804 151-0188-00 TRANSISTOR: PNP,SI,TO-92 80009 151-0188-00
A1Q814 151-0188-00 TRANSISTOR: PNP, ST , TO-92 80009 = 151-0188-00

A1Q825 151-0424-00 TRANSISTOR: NPN, S1, 70-92 80009 = 151-0424-00

A1Q829 151-0199-00 TRANSISTOR: PNP, SI, T0-92 80009 151-0199-00

A1Q835 3151-0199-00 TRANSISTOR: PNP, SI, 70-92 80008 151-0198-00
A1Q840 151-0347-00 TRANSISTOR: NPN, SI, TO-92 80009 151-0347-00

A1Q845 151-0350-00 TRANSISTOR: PNP, SI ,TO-92 04713 2N5401
A1Q882 151-0736-00 TRANSISTOR: NPN, SI, TO-92 80008 151-0736-00
A1Q885 151-0443-00 TRANSISTOR: PNP, ST ,TO-32 80009 = 151-0443-00

A1Q908 181-0164-00 TRANSISTOR:PNP, SI, TO-92 04713 MPS2907A
ALQS28 151-0432-00 TRANSISTOR: NPN, ST ,625Mw, TO-82 27014 «= TO7391E2
A1Q830 151-0164-00 TRANSISTOR: PNP, SI ,TO-92 04713 MPS2907A
ALQ035 151-0565-00 THYRISTOR, SCR:8A, 200V, SENS GATE, 70-220 80008 — 151-0565-00

V/LEADFORM

A1Q938 151~-0276-00 TRANSISTOR: PNP, SI, TO-92 ; 80009 = 151-0276~00

A1Q939 151-0276-00 TRANSISTOR: PNP, SI , 70-92 80009 151-0276-00
AlQg44 151-0432-00 TRANSISTOR:NPN, SI, 625MW, TO-92 27014 — T07391E2
ALQS46 151-0852-00 TRANSISTOR: 80009 151-0852-00
A1Q347 151-0852-00 TRANSISTOR: 80009 = 151-0852-00
A1Q9070 151-1245-00 TRANSISTOR: MOSFETmi N-CHAN, 10-220 80009 = 151-1245~00

ALR1O0 313-1430-00 RES, FXD, FILM: 43 OHM, 5%,0.2W 57668 = TR20JT68 435

AIRIGL 313-1430-00 RES, FXD, FILM:43 OHM, 5%, 0.2 57668 TR2QJT68 43E
ALRLO2 322-3155-00 RES, FXD, FILM: 402 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 402E

ALRI03 322-3155-00 RES, FXD, FILM:402 OHM, 1%,0.2W, 7C=70 57668 CRB20 FXE 402E
AIRLO4 $22-3101-00 RES, FXD, FILM: 110 OHM, 1%,0.2W, TC=TO 91637 CCF50-2G11 0ROF
AIRLOS 322-3101-00 RES, FXD, FILM: 110 OHM, 1%,0.2W, TC=TO 91637 CCFS50-26110ROF

ALRLOG 322-3161-00 RES, FXD, FILM:464 OHM, 1%,0.2W,TC=TO 91637 CCF50-26464R0F

ALR1O8 322-3223-00 RES, FXD, FILM:2. 05K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 2K05
ALRLOO 322-3221-00 RES, FXD, FILM: 1.96K OHM, 1%,0.2W, TC=T0 80008 322-3221-00
ALRA13 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1KO0

AIRI14 322-3210-00 RES, FXD, FILM:1.5K OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE 1K50
ALRLS 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K50
AIRI16 313-1511-00 RES, FXD, FILM:510 OHM,5%,0.2W 57668 TR2OJTES S10E

AIRLI7 322-3193-00 RES, EXD, FILM: 1K OHM, 1%,0.2W,TC#TO 57668 CRB20 FXE 1K00
AIR118 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K00
ALRL1S 322-3293-00 RES, FXD, FILM: 11K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 11K0

A1R120 322-3123-00 RES, FXD, FILM: 187 OHM, 1%, 0.2W, TC=TO 57668 CRB2O FXE 187E

ALR121 322-3123-00 RES, FXD, FILM:187 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 187

AIR122 313-1820-00 RES, FXD, FILM:82 OHM, 5%, 0.20 87668 = TRZQUE 82E

AIR123 313-1622-00 RES, FXD, FILM:6.2K OHM, 5%, 0.20 57668 — TR2OJE O6K2

AIRI24 313~1622-00 RES, FXO, FILM: 6.2K OHM, 5%, 0.2W 57668 TR2QJE O6K2
AIRI25 322-3172-00 RES, FXD, FILM:604 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 604E

AIR126 322-3160-00 RES, FXD, FILM:453 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 453E
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AR127 322-3212-00 RES, FXD, FILM: 158K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE ikK58

A1R130 313-1510-00 RES, FXD,FILM:51 OHM, 5%,0.27 80008 313-1510-00

AIRI31 313-1510-00 RES, FXD,FILM:51 OHM, 5%, 0.2 80009 313-1510-00

AIRI32 313-1511-00 RES, FXD, FILM:510 OHM,5%,0.2W 57668 = TR2OJTE68 S510E

ALR133 322-3101-00 RES, FXD, FILM: 110 OHM, 1%,0.2W, TC=TO 91637 CCF50-26110ROF

A1R135 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=T0 57668 CRBZ0 FXE 100E

AIR136 322-3097-00 RES, PXD, FILM: 100 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 100E

A1R138 313-1182-00 RES, FXD, FILM: 1.8K OHM 5%,0.2W 57668 4 TR2OJTEBIKS

ALR139 313-1302~-00 RES, FXD, FILM: 3K OHM, 5%, 0.20 57668 © TR2OJE 03K0

AlR142 322-3097-00 RES, FXD,FILM:100 OHM,1%,0.2W, TC=T0 57668 CRB2O FXE 100E

ALR143 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TC=T0 57688 CRB20 FXE 100E

AIRI44 313~1471-00 RES, FXD, FILM: 470 OHM,5%,0.2W 57668 = TR2QJE 470E

AIRI45 311-2271-00 RES, VAR, NONWW: TRMR, SK OHM, 20%,0. 5W 800098 311-2271-00

ALR150 313-1430-00 RES, FXD,FILM:43 OHM, 5%,0.2W 57668 = TR20UT68 43E

AQRI51 313~1430-00 RES, FXD,FILM:43 OHM, 5%,0. 2W 57668 = TReOUT68 436

AARL52 322-3155-00 RES, FXD, FILM: 402 OHM,1%,0.2W, TC=T0 57668 © CRB2O FXE 402E
ALR15S3 322-3155-00 RES, FXD,FILM:402 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 402
AIRI54 322-3101-00 RES, FXD, FILM:110 OHM, 1%, 0.2W, TC=TO 91637 CCF50-2G110ROF

ALRI55 322~3101-00 RES, FXD, FILM:110 OHM,1%,0.2W, TC=T0 $1637 CCF50-2G110ROF

AIRI56 322-3161-00 RES .FXD, FILM: 464 OHM,1%,0.2W, TC=T0 $1637 CCF50-26464R0F

ALR158 322-3223-00 RES, FXD, FILM:2.05K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 2K05
AIRISS 322-3221-00 RES, FXD, FILM: 1.96K OMM,1%,0.2W, TC=T0 80009 322-3221-00
ALRIE3 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2Ww, TC=T0 57668 CRB20 FXE 1KO0
AIRIG4 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 1K50

ALRI65 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 1K50

AiR1L66 313-1511-00 RES, FXD, FILM:510 OHM,5%,0.2W 57668 © TR20JT68 510E
ALRIG7 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1KO00

AIR168 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRB2O FXE 1K00
ALR169 322-3283-00 RES, FXD, FILM:11K GHM,1%,0.2W, TC=T0 57668 = CRB2O FXE 11KO
ALR170 322-3123-00 RES FXD, FILM:187 QHM,1%,0.2W, TC=T0 57668 CRB20 FXE 187E

ALRU71L 322-3123-00 RES, FXD, FILM:187 OHM, 1%,0.2W, TC=T0 57668 CRB2O FXE 187E
AlRI72 313-1820-00 RES, FXD,FILM:82 OHM,5%, 0.20 57668 TR2QJE 826

ALRL73 313-1622-00 RES, FXO,FILM:6.2K OHM, 5%,0.2W 57668 = TR2QJE O6K2

ALR174 313~1622-00 RES, FXO, FILM:6.2K OHM,5%, 0.20 57668 TREQJE 06K2

AIRL75 322~3172-00 RES, FXD,FILM:604 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 604E

ALR176 322-3160-00 RES, FXD, FILM:453 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 453E

ALRI77 322-3212-00 RES, FXD, FILM: 1. 58K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K58

ALR180 313-1510-00 RES,FXD, FILM:52 OHM, 5%,0.2W 80008 313-1510-00

ALRI81 313-1510-00 RES, FXD,FILM:51 OHM, 54,0. 20 80009 313-1510-00

ALR182 313-1511-00 RES, FXD,FILM:510 OHM,5%,0.2W 87668 = TR2OJT68 510E

ALR183 322-3101-00 RES, FXD, FILM:110 OHM, 1%,0.2W, TC=TO 91637 CCF50-2G110R0F
ALR185 322-3097-00 RES, FXD, FILM:100 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 100E

ALR186 322-3097-00 RES, FXD, FILM:100 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 100E

AIR188 313-1182-00 RES, FXD, FILM: 1.8K OHM 5%,0.2W 57688 TR20JT681K8
ALR189 313-1302-00 RES, FXD, FILM:3K OHM, 5%,0. 24 57668 TRZOJE 03K0
ALRI92 322-3097-00 RES, FXD, FILM:100 OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE L00E

ALRIG3 322-3087-00 RES, FXD, FILM:100 OHM, 1%,0.2W, TC=TO 57668 — CRB20 FXE 100E

AlR194 313-1471-00 RES, FXD,FILM:470 OHM,5%,0.2W 87668 = TR2OJE 470

ALRI95 311-2271-00 RES, VAR, NONWW: TRMR, SK OHM, 20%,0, SW 80009 311-2271-00

ALR200 313-1911-00 RES, FXD, FILM:910 OHM, 5%,0.2W 57668 TR2QJES10E

A1R202 322-3178-00 RES, FXD,FILM:698 OHM, 1%, 0.2, TC=70 91637 CCF50-2G608ROF

ALR203 322-3178-00 RES, FXD, FILM:698 OHM, 1%,0.2W, TC=T0 91637 CCF50-2G698ROF

ALR204 322-3089-00 RES, FXD, FILM:82.5 OHM, 1%.0.2W, TC=TO 57688 CRB20 FXE 82£5
ALR206 322-3139-00 RES, FXD,FILM:274 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 274E

ALR207 322-3138-00 RES, FXD,FILM:274 OHM, 1%,0.2W, T1C=T0 57668 CRB20 FXE 2746

ALR210 313-1121-00 8010100 BO10245 RES, FXO, FILM:120 OHM, 5%,0.2W 80009 313-1121-00

AIR210 313-1271-00 8010246 RES, FXD,FILM:270 OHM, 5%,0.2W 57668 TR2QJE 270E

AIR212 322-3086-00 RES, FXO, FILM:76.8 OHM,1%,0.2W, TC=T0 91637 CCF50-2676R80F
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ALR213 322-3086-00 RES, FXD, FILM:76.8 OHM, 1%,0.2W, TC=T0 91637 CCF50-2G76R80F

ALR215 322-3135-00 RES, FXD, FILM: 249 OHM, 1%,0.2W, TC=70 57868 CRB2O FXE 2496

ALR216 322-3163-00 RES, FXD, FILM:487 OHM, 1%,0.2W, TC=T0 91637 CCF50-2G487ROF
ALR217 322-3163-00 RES, FXD, FILM:487 QHM, 1%, 0.2, TC=TO 91637 CCF50-26487R0F

ALR218 322-3102-00 RES, FXD, FILM: 113 OHM, 1%, 0.2, TC=T0 91637 CCF50-2F113R0F

AiR2i8 322-3102-00 RES, FXD, FILM: 113 OHM, 1%,0.2W, TC=T0 $1637 CCF50-2F113ROF

ALR220 307-0104-00 RES, FXD,CMPSN:3.3 OHM, 5%,0.25W 01121 €B3365

A1R222 322-3318-00 RES, FXD, FILM: 20K OHM, 1%, 0.2W, TC=T0 $7668 CRB20 FXE 20K0

ALR223 322-3318-00 RES, FXD, FILM:20K OHM, 1%,0.2W, TC=TO 57668 — CRB20 FXE 20K0
AIR225 322-3289-00 RES, FXD, FILM: LOK OHM, 2%,0.2W, TC=TO 57668 CRB20 FXE 10KO
ALR226 313-1221-00 RES, FXD, FILM:220 OHM, 5%,0.2W $7668 TR2OJE220E

ALR227 313-1221-00 RES, FXD, FILM:220 QHM,5%, 0.20 57668 © TR2QJE220E

A1R230 322-3086-00 RES, FXD, FILM: 76.8 OHM, 1%,0.2W, TC=TO 91637 CCF50-2G76R80F
A1R231 322-3086-00 RES, FXD, FILM: 76.8 OHM, 1%,0.2W, TC=T0 91637 CCF50-2G76R80F
ALR233 322-3086-00 RES, FXD, FILM:76.8a ae 1%,0.20, TC=70 91637 — CCF50-2G76R80F
ALR234 313-1360-00 RES, FXD, FILM:36 OHM, 5%,0.2W 57668 TR20JE 366
ALR235 313-1360-00 RES, FXD,FILM:36 OHM,5%,0.2W 57668 = TR2QJE 365
ALR236 313-1821-00 RES, FXD, FILM: 820 OHM, 59 0.24 57668 TR2QJE 820E

ALR239 313-1242-00 RES, FXD, FILM: 2.4K OHM, 5%,0.2W §7668 = TREQJE 02K4

ALR240 311-2257-00 RES, VAR, NONWH: TRMR, 500. OHM, 20%, OM 80008 «= 311~2257-00

ALR241 311-2273-00 RES, VAR, NONWW: TRMR, 2K OHM, 20%,0. 80008 311-2273-00
ALR242 313-1273-00 RES, FXD, FILM:27K OHM, 5%,0.2W $7668 TR20JE 27K
ALR244 322-3172-00 RES, FXD, FILM:604 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 604E
ALR245 322-3172-00 RES, FXO, FILM:604 OHM, 1%,0.2W, TC=T0 57668 © CRB2O FXE 6O4E

ALR250 313-1221-00 RES, FXD, FILM:220 OHM,5%,0.2W 57688 — TR2OJE220E

ALR251 313-1221-00 RES, FXD, FILM:220 OHM,5%,0.2W 57668 — TR2QJE220E

ALR254 322-3110-00 RES, FXD, FILM: 137 OHM, 1%,0.2W, TC $1637 CCF50-26137ROF
ALR255 322-3110-00 RES, FXD, FILM: 137 OHM, 1%, 0.2W, roto 91637 CCF50-26137R0F
ALR256 322-0175-00 RES, FXO, FILM: 649 OHM, 1%, 0.25W, TC=T0 78042 CEBTO-6490F
ALR257 322-0175-00 RES, FXD, FILM: 649 OHM, 1%,0.25W,TC=70 75042 — CEBTO-6490F

AIR258 322-0180-00 RES, FXD, FILM:732 OHM, 1%,0.25W, TC=T0 75042 CEBTO-7320F
ALR253 322-0180-00 RES, FXD, FILM:732 OHM, 1%,0.25W, TC=T0 75042 CEBTO-7320F
ALR261 323-0058-00 RES, FXD, FILM:39.2 OHM, 1%,0.5W, TC=T0 57668 CRBLIFX39RZE
ALR262 322-3114-00 RES, FXD, FILM: 150 OHM, 1%,0.2W, TC=T0 57668 — CRB2OFX150EAXIAL
ALR266 307-1502-02 NTWK HYBRID CKT:VERTICAL OUTPUT SUBSTRATE 17735 166A

ALR279 313-1223-00 RES, FXD, FILM: 22K, OHM, 5%, 0.20 57668 = TR2QJE 22k

ALR281 313-1821~-00 RES, FXD, FILM:820 OHM,5%,0.2W 57668 = TR2OJE 820E

ALR282 322-3277-00 RES, FXD,FILM:7.5K OHM, 1%,0.2W, TC=TO 57668 CRBZO FXE 7K50
ALR283 313-1471-00 RES, FXD, FILM:470 OHM,5%,0.2W 57668 TROJE 470E
ALR284 313-1621-00 RES, FXD, FILM:620 OHM,5%,0.2W 57668 = TR20JE 620E
ALR285 313-1561~-00 RES, FXD, FILM: 560. OHM, 5%,0.2W 57668 © TR2QJE 560E
AIR286 322-3068-00 RES, FXD, FILM:49.9 OHM, 1%,0.2W, TC=TO 80009 322-3068-00

ALR287 $22-3068-00 RES, FXD, FILM:49.9 OHM, 1%,0.2W, TC=T0 80008 322-3068-00
AIR288 313-1431-00 RES, FXD, FILM:430 OHM,5%,0.2W 57668 TR2QUE 430£
AIR289 313-1431-00 RES, FXD, FILM:430 OHM,5%,0.2W 57668 = TR2OJE 430E
ALR292 322-3178-00 RES, FXD, FILM:698 OHM, 1%, 0.24, TC=T0 91837 CCF50-2G608R0F
ALR283 322-3085-00 RES, FXD, FILM:75 OHM, 1%,0.2W,TC=TO 57668 CRB2O FXE 75E0
ALR3OL 313-1221-00 RES, FXD, FILM:220 OHM, 5%,0.2W 57668 — TR2QJE220E

ALR302 313-1221-00 RES, FXD,FILM:220 OHM, 5%, 57668 TR2QUE220E
A1R303 313-1221-00 RES, FXD, FILM:220 OHM, 57668 TR2QUE220E

ALR304 322-3210-00 RES, FXD, FILM: 1.5K 0} %,( 57668 CRBZO FXE 1K50
ALR305 322-3210-00 RES, FXD, FE % 57668 CRB20 FXE 1K50
ALR306 313-1470-00 RES, FXO, FILM: 47 OHM, 54,0. 57668 = TR2QUE 47
ALR307 313-1470-00 RES, FXO, FILM:47 OHM, 5%, 0.2 57868 = TR2QJE 47E

ALR309 311-2230~-00 RES, VAR, NONWW: TRMR, 500 OHM, 20%,0.50 LINEAR TK1450 GFO6UT 500
A1R310 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.24, TC=T0 57668 CRB20 FXE 1K00
ALR311 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K00

ALR312 322-3098-00 RES, FXD, FILM: 102 OHM, 1%,0.2W, TC=TO 57658 CRB20 FXE 102E
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ALR314 322-3170-00 RES, FXD, FILM:576 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 576E

AIR3I5 322-3170-00 RES, FXD, FILM:576 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 576E

ALR317 322-3243-00 RES, FXD, FILM:3.32K OHM, 1%,0.2W, TC=T0 80009 322~3243-00

AIR318 322-3243-00 RES, FXD, FILM:332K OHM, 1%,0.2W, TC=T0 80009 322-3243~-00
ALR319 322-3212-00 RES, FXD, FILM: 1. 58K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 1K58

A1R320 322-3193-00 RES,FXD, FILM:1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K00

ALR321 322-3208-00 RES, FXO, FILM:1.43K OHM, 1%, 57668 CRB2O FXE iK43

ALR322 322-3238-00 RES, FXD, FILM:2.S4K CHM, 1%,0. 57668 CRB20 FXE 2k94

ALR324 322-3097-00 RES, FXD, FILM:100 OHM, 1%, 0. 57668 CRB2O FXE 100E
ALR326 313-1221-00 RES, FXD,FILM:220 OHM,5%,0. 57668 TR2OJE220E
ALR327 313-1221-00 RES, FXD, FILM:220 OHM, 5%, 0. 57668 TR2OJE220E

ALR328 313-1221-00 RES, FXD, FILM:220 OHM, 5%, 0.2W 57668 TR20JE220E

A1R329 322-3216-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W,1C=T0 57668 CRB20 FXE 1K50
ALR330 322-3210-00 RES, FXD, FILM:1.5K OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE 1K50

AIR331 313-1470-00 RES, FXD, FILM: 47 OHM, 5%,0.20 57668 = TReOJE 47E

ALR332 313-1470-00 RES, FXD, FILM: 47 OHM, 54,0. 20 57668 TR2QJE 47E

ALR335 322-3203-00 RES, FXD, FILM: 1.27K OHM, 1%,0.2W, TC#TO 57668 CRB20 FXE 1K27

AIR336 322-3203-00 RES, FXD, FILM: 1.27K OHM, 12,0. 2W, TC=T0 57668 CRB20 FXE 1K27

ALR337 322-3098-00 RES, FXD, FILM:102 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 102E

ALR339 322-3170-00 RES, FXD, FILM:576 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 576E

ALR340 322-3170-00 RES, FXD, FILM:576 OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE S/6E

ALR342 322-3243-00 RES, FXD, FILM:3.32K OHM, 1%,0.2W, TC=T0 80009 322-3243-00

A1R343 322-3243-00 RES, FXD, FILM:3.32K OHM, 1%,0.2W,TC=10 80009 322-3243-00
AIR344 322-3212-00 RES, FXD, FILM: 1.58K OHM, 1%,0.2W, TC=T0 57668 —CRB20 FXE 1K58

ALR345 322-3193-00 RES, FXD, FILM:1K OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE 1K00
ALR346 322-3208-00 RES, FXD, FILM:1.43K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1k43
AIR347 322-3238-00 RES, FXD, FILM:2.94K OHM, 1%,0. 26, TC=TO 57668 CRB20 FXE 2K94

ALR343 322-3087-00 RES, FXD, FILM:100 OHM,1%, 0.2, 1C=TO 57668 CRB2O FXE 100E
ALR350 313-1470-00 RES, FX, FILM:47 OHM, 5%,0.2W 57668 TR2QJE 47E

ALR351 313-1470-00 RES, FXD, FILM:47 OHM, 5%,0.2W 57668 = TR2OJE 47E

ALR352 322-3274-00 RES, FXD, FILM:6.98K OHM, 1%,0.2W, TC=TO $1637 CCFS502GBS800FT
AIR353 322-3274-00 RES, FXD, FILM: 6. oak OHM, 1%,0.2W, TC=TO 91637 CCF502G69800FT
ALR354 313-1272-00 RES, FXD, FILM:2.7« OHM, 5%,0.2W 57668 TR2QJE O2K7
ALR356 313-1622-00 RES, XD, FILM: 6.2K OHM, 5%, 0.2 57668 TR2QJE O6K2

ALR357 322-3148-00 RES, FXD, FILM:348 OHM, 1%,0.2W, TC=TO 80009 322~3149-00

ALR358 322-3097-00 RES, FXD, FILM: 100 OHM, 1%, 0.2W, TC=T0 57668 CRB2ZO FXE 100E

ALR359 322-3148-00 RES, FXD, FILM:340 OHM, 1%, 0.2W, TC=TO 80009 322-3148-00
ALR360 322-3156-00 RES, FXD, FILM: 412 OHM,1%,0.2W, TC=T0 57668 © CRB20 FXE 412E

ALR361 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.20, TC=TO 57668 CRB20 FXE 100E
ALR363 313-1331-00 RES, FXO, FILM:330 OHM, 5%, 0. 2H 57668 TR20JE 330E
A1R364 313-1302-00 RES, FXD, FILM:3K OHM, 5%,0.2W 57668 TReQJE O3KO
ALR365 313-1620-00 RES, FXD, FILM: 62 OHM, 5%,0. 20 57668 TR2QJT68E2E0

ALR368 322-3222-00 RES, FXD, FILM:2K OHM, 1%, 0.24, TC=TO 57668 CRB20 FXE 2K00
ALR367 313-1911-00 RES, FXD, FILM:910 OHM,5%, 0.20 57668 TR20JES10E

ALR368 322~3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2¢, TC=TO 57668 CRB20 FXE 1kK00
ALR369 313-1301-00 RES, FXD, FILM:300 OHM,5%, 0.2W,MI §7668 — TR2OJT68-300E
A1R372 313-1220-00 RES, FXD, FILM:22 OHM,5%, 0.20 57668 TROQJE22E

ALR373 322-3203-00 RES, FXD, FILM:1.27K OHM, 1%,0.2W, TC=T0 57668 CRB2O FXE 1K27

ALR374 322-3193-00 RES, FXD, FILM:1K OHM, 1%, 0.2, TC=TO §7668 CRB2O FXE 1KO0

ALR375 322-3288-00 RES, FXD, FILM:10K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 10K0

ALR381 322~3444-00 RES, FXD, FILM:412K OHM, 1%,0.2W,TC=TO 91637 CCF50-2F41202F

ALR382 313-1470-00 RES FXD, FILM:47 CHM, 5%,0. 2 57668 = TREQUE 47£

ALR383 313-1302~-00 RES,FXD, FILM:3K OHM,5%, 0. 2W 57668 TR2QJE 03KO
ALR384 313-1121-00 RES, FXD, FILM:120 OHM, 5%,0.2W 80009 313-1121-00

ALR385 307-0106-00 RES, FXD,CMPSN:4,7 OHM,5%,0.25W 01121 CB 4765

ALR386 313+1911-00 RES, FXD, FILM:910 OHM, 5%,0.2W 57668 TR20JES10E

ALR387 311-2269-00 RES, VAR, NONWH: TRMR, 20K OHM, 20%, 0. SW 8000 311~2269-00
A1R388 313-1822-00 RES, FXD, FILM:8. 2K, OHM, 5%, 0. 2W 57668 TR2QJE 08K2

8~14 REV APR 1990



Replaceable Electrical Parts - 2235A Service

Tektronix Serial/Assembly fio. Mfr.

Component, No. Part No. Effective _Dscont. Name & Description Code ifr. Part No.

ALR389 313-1100-00 RES, FXD, FILM: 10 OHM, 5%,0.2W 57668 TRZOJEL0EO
ALR380 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57668 © CRB2O FXE 1LO0E
ALR391 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2H, TC=TO 57668 CRB20 FXE 1K00
ALR392 313-1301-00 RES, FXD, FILM:300 OHM,5%,0.2W,MI 57668 — TR20JT68-300E
ALR393 313-1160-00 RES,FXO, FILM: 16 OHM,0.5%,0.2W 80009 313-1160-00
ALR394 313-1302-00 RES,FXD, FILM:3K OHM, 5%,0. 2H 57668 TR2QJE 03K0

A1R395 313~1911-00 RES, FXD, FILM:910 OHM, 5%,0.2W 57668 © TR2QJESLOE
ALR306 322-3193-00 RES.FXD, FILM: 1K OHM, 1%,0.24, TC=TO 57668 CRB20 FXE 1K00
A1R397 313-1220~00 RES, FXD, FILM:22 OHM, 5%, 0.20 57668 = TR2OJE22E
ALR398 313-1221-00 RES, FXD, FILM: 220 OHM, 5%,0.2W 57668 TR20JE220€
ALR399 313-1301-00 RES, FXO, FILM: 300 OHM,5%,0.2W, MI 57668 TR20JT68-300E

A1R4CO 322-3193-00 RES, FXD, FILM: 1K OFM, 1%,0.2W, TC=TO 57668 CRB2O FXE 1K00

AiR402 313-1332-00 RES, FXD, FILM:3.3K OHM, 5%,0.2W 57668 = TR2QJE 03K3
ALR403 313-1512-00 RES, FXD, FILM:5.1K OHM,5%, 0.20 57668 = TR20JE 5KL
ALR404 313-1302-00 RES, FXD, FILM:3K OHM, 5%, 0.20 57668 TR2QJE 03K0
ALR405 313-1381-00 RES, FXD,FILM:390 OHM, 5%,0.2W 57668 TR2O0JE 390E
AIR406 313-1391-00 RES, FXD, FILM:390 OHM, 5%,0.2W 57668 TR2QUE 390E
ALR4O7 313-1220-00 RES, FXD, FILM: 22 OHM, 54,0. 20 57668 © TR20JE22E

ALR408 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2, TC=TO 57668 CRB20 FXE 100E
ALR409 313-1182-00 RES, FXD, FILM: 1.8K OHM 5%,0.2W 57668 — TREQJT681K8
ALR410 322-3204-00 RES, FXD, FILM: 1.3K OHM, 1%,0.2W,TC#TO 57668 CRB20 FXE 1K30
AIR411 322-3289-00 RES, FXD, FILM: LOK OHM, 1%,0.Peal 57668 CRB20 FXE 10KO
AlR412 322-3193~00 RES, FXD,FILM:1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1KO0
AIR413 322-3293-00 RES, FXD, FILM: 11K OHM, 1%,0.24. T=TO 57668 — CRB20 FXE 1iKO

AIR414 313-1244-00 RES, FXD, FILM: 240K OHM, 5%,0,2W 57668 TR2QJE 240K
ALR415 313-1244-00 RES, FXD, FILM:240K OHM, 5%,0.2W 57668 TR2QJE 240K
AIR416 313-1473-00 RES, FXD, FILM:47K OHM, 5%,0.2W 57688 = TR2QJE 47K
AIR417 313-1473-00 RES, FXD, FILM: 47K OHM, 5%, 0.20 57668 TR2QJE 47K
ALR419 313-1182-00 RES, FXD, FILM: 1.8K CHM 5%,0.2W 57668 — TR2OJT681K8
A1R420 322-3007~00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=T0 57668 = CRB20 FXE LO0E

ALR421 322-3306-00 RES, FXD, FILM: 15K OHM, 1%,0.2W, TC=TC 57668 CRB20 FXE 15KO
ALRA22 313-1100-00 RES, FXD, FILM:10 OHM, 5%, 0. 2W 57668 TR2QJELOEO

ALR423 313-1100-00 RES, FXD, FILM:10 OHM, 5%, 0.20 57668 TR2OJELOEO
AlR424 322-3306-00 RES, FXD, FILM: 15K OHM, 1%,0.2W, TC=T0 57668 CRBZO FXE 15K0
ALR426 313-1434-00 RES, FXD, FILM:430K OHM, 5%,0.2W 91637 CCF50-2~643030T
ALR427 313-1434-00 RES, FXD, FILM:430K OHM, 5%,0.2W 91637 CCF50-2~-643030T

A1R428 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.24, TC=TO 57668 CRB20 FXE 1K00

ALR429 322-3193-00 RES, FXD, FILM:ik OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 1K00
ALR431 313-1470-00 RES, FXD, FILM: 47 CHM, 5%,0.2W 57668 TR2QJE 47E
ALRAR2 322-3385-00 RES, FXD, FILM: LOOK OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 100K
ALR433 322-3385-00 RES, FXD, FILM: 100K OHM, 1%, 0.2W, TC=TO 57668 CRB20 FXE 100K
ALR434 311-2262-00 RES, VAR, NONWH: TRMR,1M OHM,20%,0.SW 80008 311-2262-00

ALR435 311-2262-00 RES, VAR, NONWH: TRMR,1M OHM, 20%,0. 5W 80008 © 311-2262-00
ALR436 313-1242-00 RES, FXD, FILM:2.4K QHM, 5%,0.2W 57668 = TR2OJE 02K4
A1R437 313-1242-00 RES, FXD, FILM:2 4K OHM, 5%,0,24 57668 «= TR2QJE O2K4
ALR439 313-1470-00 RES, FXD,FILM:47 OHM, 5%,0.2W 57668 = TR2OJE 47
ALR440 322-3097~00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 100E
ALRA4L 322-3007-00 RES, FXD, FILM: 100 OHM, 1%, 0.2, TC=T0 57668 CRB2O FXE 100E

ALR442 322-3086-00 RES, FXD,FILM:76.8 OHM, 1%,0.2W,TC=T0 91637 CCF50-2G76R80F
ALR443 322-3086-00 RES, FXD, FILM:76.8 OHM, 1%,0.2W,TC=T0 $1637 CCF50-2G76R80F
AIR444 322-3212-00 RES, FXD, FILM: 158K OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 1k58
AUR445 313-1470-00 RES, FXD,FILM:47 OHM, 5%,0.20 57668 TR2QUE 47£
ALR446 322-3289-00 RES, FXD, FILM: 10K OHM, 1%, 0.2W, TC=TO 57668 CRB20 FXE 10KO
A1R447 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 1K50

ALR448 313-1270-00 RES, FXO, FILM:27 OHM 5%,0.2W 57668 = TR2OJT68 27E
ALR449 313-1270-00 RES, FXD,FILM:27 OHM 5%, 0.2 57668 TR20JT68 27E
AiR450 322-3289-00 RES, FXD, FILM: 20K OHM, 1%,0.2W, TC=T0 57668 CRBZO FXE 10KO
ALR452 322-3130-00 RES, FXD,FILM:221 OHM, 1%,0.2W, TC=TO 80008 — 322-3130-00
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AIR453 322-3097~-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 100E
ALR455 322-3097-00 RES, FXD, FILM:100 OHM, 1%, 0.2W, TC=TO 57668 CRB20 FXE LOOE

AIR457 322-3145-00 RES, FXD, FILM:316 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 316E

AIRA5S 322-3182-00 RES, FXD, FILM: 768 OHM, 1%,0.2W, TC=TO 80009 322-3182-00
ALRASG 322-3180-00 RES, FXD, FILM:732 OHM, 1%,0.2W, TC=T0 80009 322-3180-00
ALRAE0 322-3141 -00 RES, FXD, FILM:287 OHM, 1%,0.2W, TC=T0 57668 © CRB20 FXE 2876

ALRA61 322~3141-00 RES FXD, FILM: 287 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 287E

AIR462 322-3196-00 RES, FXD, FILM: 1.07K OHM, 1%,0.2W, TC=TO 80009 322~3196-00

ALR463 322-3215-00 RES, FXD, FILM: 1.69K OHM, 1%,0.2W, TC=TO 80009 322-3215-00
ALRA64 313-1431-00 RES, FXD, FILM: 430 OHM, 5%, 0.2W 57668 TR2QUE 430£
ALR4G5 313-1431-00 RES, FXD, FILM: 430 OHM, 5%, 0.20 57668 TR2QJE 430E

ALRAG7 313-1392-00 RES, FXD, FILM: 3.9K OHM, 5%,0.2W 57668 TREQJE 03K9

AIR468 313-1392-00 RES, FXD, FILM: 3.9K OHM, 5%, 0. 2W 57668 TR2OJE O3K9
AIR4ES 313-1392-00 RES, FXD,FILM:3.9K CHM, 5%,0.2W 57668 TR2OJE 03K9
ALRA7O 313-1392-00 RES, FXD, FILM:3.9K OHM, 5%,0.2W 57668 TROOJE 03k9

ALRA73 313-1182-00 RES, FXD, FILM: 1.8K OHM 5%,0.2W 57668 TR20JT6BIKB

ALRG74 322-3193-00 RES, FXD, FILM: 1K CHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K00

AIRA7E 313-1301-00 RES, FXD, FILM:300 OHM,5%, 0.2W,MI 57668 TR20JT68~300E

AIRAT7 322-3205-00 RES, FXD, FILM:1.33K OHM, 1%,0.2W,TC#T0 57668 CRB20 FXE 1K33

ALRA78 322-3215-00 RES, FXD, FILM: 1.69K OHM, 1%,0.2W, TC=TO 80009 322-3215-00

AIRA79 311-2273-00 RES, VAR, NONWW:TRMR,2K OHM, 20%,0. 5W 80009 311~2273-00

AIR480 313-1470-00 RES, FXD, FILM:47 OHM, 5%,0.2W 57668 TR2OJE 476
ALRA81 313-1431-00 RES, FXD, FILM: 430 OHM, 5%, 0.24 57668 TR2QUE 430£

AIR482 313-1221-00 RES, FXD, FILM: 220 OHM, 5%, 0.2W 57668 TR2QJE220E

ALR486 313-1301-00 RES, FXD, FILM:300 OHM, 5%,0.2W,ME 57668 TR20JT68-300E
AIR487 313-1221-00 RES, FXD, FILM:220 OHM, 5%, 0.2 57668 TR2OJE220E

ALR488 313-1470-00 RES, FXD, FILM:47 OHM,5%, 0. 2W 57668 TR2QJE 47E
ALRAG2 313-1270-00 RES, FXD,FILM:27 OHM 5%,0.2v 57668 TR20JT68 27E

ALRA94 307-0104-00 RES, FAD, CMPSN:3.3 OHM, 5%,0.25W 01121 ¢B3365

ALR5OO 322-3097-00 RES, FXD, FILM:100 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 100E

AIRSOL 313-1512-00 RES, FXD, FILM:5.1K OHM, 5%,0.2W 57668 TR2OJE 5K1

ALR502 313-1911~00 RES, FXD, FILM:910 OHM, 5%,0.2W 57668 TR20JE910E

AIR503 313-1222-00 RES, FXD, FILM: 2.2K OHM, 5%, 0,20 57868 © TR2QJE O2k2

AIR504 313-1124-00 RES, FXD, FILM: 120K OHM, 5%,0.2W 57668 TR20JE120K
AIR505 313-1473-00 RES, FXD, FILM: 47K OHM, 5%,0.2W 57668 TR2QUE 47K
AIR506 322~-3385-00 RES, FXD, FILM: 100K OHM, 1%,0.2W, TC=TO 57668 CRBZ20 FXE 100K

ALRSO7 313~1391-00 RES, FXD, FILM:390 OHM, 5%,0.2W 57668 TR2OJE 390£
ALR508 322-3193-00 RES, FXD, FILM:2K OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE 1K00
AIR508 313-1222-00 RES, FXD, FELM:2.2K OHM,5%, 0. 2W 57668 TR2OJE O2K2
AIR5iO 313-1471-00 RES, FXD, FILM:470 OHM,5%, 0.24 57668 TREQJE 470E
ALRSIL 313-1332-00 RES, FXD, FILM:3.3K OHM, 5%, 0, 20 57668 TR20UE 03K3
ALR512 313~1432-00 RES, FAD, FILM:4.3K OHM, 5%, 0, 2h 57668 TREOUE 04K3

ALRS13 313-1391-00 RES, FXD, FILM:390 OHM, 5%, 0.20 57668 TR2QJE 390E
AIR514 313-1471-00 RES, FXD, FILM:470 OHM, 5%,0.2W 57668 © TR2QJE 470E
AIRSIG 313-1392-00 RES, FXD, FILM:3.9K OHM, 5%, 0,20 57668 TR2OJE 03K9
AIRSI7 313-1432-00 RES, FXD, FILM: 4.3K OHM, 5%,0.2W 57868 TR2OJE 04K3
AIR518 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K00
AIR523 322~3306-00 RES, FXD, FILM:15K OHM, 1%,0.2W, TC2T0 57668 CRBZ0 FKE 15KO

ALR524 322-3318-00 RES, FXD, FILM:20K OHM, 1%,0.2W, TC=TO 57668 CRBZO FXE 20KO
ALR525 322-3322-00 RES, FXD, FILM:22.1K OHM, 1%,0.2W, TC#TO 57668 CRBZO FXE 22Ki
AIR526 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K50
AIR527 313-1472-00 RES, FXD, FILM:4.7K OHM, 5%,0. 2W 57668 = TR2OJE 04K7
AIR528 322~3197-00 RES, FXD, FILM:1.1K OHM, 1%, 0.2W,TC=TO 57668 CRB20 FXE 1K10
AIR529 313-1822-00 RES, FXD, FILM:8.2K, OWM, 5%,0. 2W 57668 © TR2OJE O8K2

AIRS40 313~1811-00 RES, FXD, FILM:510 OHM, 5%,0.2W 57668 TR20JT68 510E
ALRS4L 313-1511-00 RES, FXD, FILM:510 OHM, 5%,0.2W 57668 TR2OJT68 S10E
AIR544 313-1431-00 RES, FXD, FILM:430 OHM, 5%, 0.2W 57668 TR2OJE 430E
AIR545 322~3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2W, TC=TO 57668 CRBZO FXE 1KO0
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A1R547 322-3193-00 RES, FXD, FILM:1K OHM, 1%, 0.20, TC=TO 57668 CRB20 FXE 1K00
ALRS48 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K00
ALR549 313-1681-00 RES, FXD, FILM:680 OHM,5%, 0.2W 57668 TR2QUE 680E
AlR550 307-0445-00 RES NTWK, FXD,FI:4.7K OHM, 20%, (8)RES 32997 4310R-101-472
ALRSS4 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2¥, TC=TO 57668 CRBZ20 FXE 100
ALRS55 313-1821-00 RES, FXD, FILM:820 OHM, 5%, 0.24 57668 TR2QJE 820E

AIR564 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 1K00
AIRS65 313-1301-00 RES, FXD, FILM:300 OHM, 5%, 0.2W,MI 57668 — TR20JT68-300E
ALRSO66 313-1511-00 RES, FXD, FILM:510 OHM, 5%, 0.2 57668 © TR2OUT68 510E
AIR568 313-1332-00 RES,FXD, FILM:3 3K OHM, 52%, 0.2 57668 © TR2QUE 03K3
AIR569 313-1432-00 RES, FXD,FILM:4.3K OHM, 5%,0.2W 57668 © TR2QJE 04K3
ALRS71 313-1222-00 RES, FXD,FILM:2.2K OHM, 5%,0.2W 57668 TR2OJE O2K2

AIR572 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W, TC=TO 57688 © CRB20 FXE 100

A1R573 313-1222-00 RES, FXD, FILM:2.2K OHM, 5%, 0. 2W 57688 © TR2QJE O2k2

ALR574 322-3193~-00 RES, FXD, FILM:1K OHM, 1%.0. 2H, TC=TO 57668 CRB20 FXE 1K00
ALR576 313-1561-00 RES, FXO, FILM: 560 OHM,5%, 0.2W 57668 TR2QJE 560E

ALR577 313-1221-00 RES, FXD,FILM:220 OHM,5%, 0.2W 57668 — TR2QUE220E

ALR578 313-1561-00 RES, FXD, FILM:560 OHM,5%, 0.2W 57668 © TR20JE 560E

ALR580 313-1181-00 RES, FXD, FELM:180 OHM, 520. 2v 57668 TR2QJE1B0E
ALR582 322-3114-00 RES, FXD, FILM: 150 OHM, 1%,0.2W, TC=TO 57668 CRB20FX150EAXIAL
ALR583 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57668 © CRB2Q FXE 1O0E
ALR586 322-3097-00 RES, FXD, FILM: 100 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE LOOE
AIR591 313-1100-00 RES, FXD, FILM: 10 OHM, 5%,0.2W 57668 TR2QJELOEO

ALRB41 313-1472-00 RES, FXD, FILM: 4.7K OHM,5%, 0. 2H 57668 = TR2OJE 04K7

ALRG45 322-3126-00 RES, FXD,FILM: 200 OHM, 1%, 0.2W, TC=TO $1637 CCF501G200R0F
ALR646 311-2258-00 RES, VAR, NONWW:TRMR, IK OHM, 20%, 0. 5W TK1450 GFOBVT 1 K OHM
ALR647 322-3193-00 RES, FAD, FILM:1K OHM, 1%, 0.2, TC=T0. 57668 CRB2O FXE 1k00

AIRES 313-1512-00 RES, FXD,FILM:5.1K OHM, 5%,0. 20 57668 TR2QJE 5K1

AIR649 313-1512-00 RES, FXD,FILM:5.1K OHM, 5%,0.24 57668 TR2OJE 5K1

ALR673 313-1472-00 RES, FXD, FILM:4,7K OHM, 5%,0.2W 57668 = TR2QJE O4K7

A1R676 313-1471-00 RES, FXD, FILM:470 OHM, 5%, 0.2 57668 = TR2QJE 470E
ALR757 322-3197-00 RES, FXD, FILM: 1.1K OHM, 1%,0.2W,TC=TO 57668 — CRB2O FXE 1K10

AIR763 322-3130-00 RES, FXD, FILM: 221 OHM, 1%,0.2W, TC=TO 80009 — 322-3130-00
ALR764 322-3277-00 RES, FXD, FILM:7.5K OHM,1%, 0.2, 1C=T0 57668 CRB20 FXE 7K50
ALR766 322-3114-00 RES, FXD, FILM: 150 OHM,1%,0.2W, TC=TO 57668 — CRB2OFX150EAXIAL

AIR768 322-3155-00 RES, FXD, FILM:402 OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 402E

A1R770 313-1181-00 RES, FXD, FILM: 180 OHM, 5%0. 24 57668 TR2OJE1B0E

ALR771 313-1470-00 RES, FXD,FILM:47 OHM, 5%,0. 2 57668 = TROJE 47E

ALR772 313-1302-00 RES, FXD, FILM: 3K OHM,5%, 0.24 57668 © TR2QJE 03K0

ALR773 322-3182-00 RES, FXD, FILM: 768 OHM, 1%,0.2W, TC=TO 80009 — 322-3182-00

ALR774 313-1332-00 RES, FXD, FILM:3.3K OHM, 5%, 0.20 57868 «= TR2OJE 03K3
ALR775 323-0310-00 RES, FXD, FILM: 16.5K OHM, 1%,0.5W, TC=TO 75042 CECTO-1652F

AIR?76 322-3204-00 RES, FXD, FILM: 1.3K OHM, 1%,0.2W,7C=TO 57668 CRB20 FXE 1K30
AIR777 313-1470-00 RES, FXD,FILM:47 OHM, 5%,0. 24 57668 TROJE 47E

A1R778 322-3097-00 RES, FXD, FILM: 100 OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 1L00E
AIR773 313-1243-00 RES, FXD, FILM: 24K OHM, 5%, 0.2W 80009 = 313-1243-00
AIR780 313-1181-00 RES, FXD, FILM: 180 OHM,5%0. 2W $7668 TR2OJE180E
ALR781 313-1470-00 RES, FXO, FILM:47 OHM, 5%,0.2H 57668 = TR2OJE 476

ALR782 321-0208-00 RES, FXD,FILM:1.47K OHM, 1%,0.125W, TC=T0 19701 5033ED1K47F
ALR783 322-3203-00 RES, FXD,FILM:1.27K OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 1K27
ALR784 313-1391-06 RES, FXD, FILM:390 OHM, 5%,0.20 57668 TR2QJE 380£
ALR785 323-0310-00 RES, FXO, FILM: 16.5K OHM, 1%,0.5W, TC=TO 75042 CECTO-1652F

ALR786 322-3204-00 RES, FXD,FILM:1.3K OHM, 1%,0.2W, Te=TO 57668 CRB20 FXE 1K30
ALR787 313-1470-00 RES, FXD, FILM:47 OHM, 5%, 0.20 57668 = TR2QJE 47E

ALR788 322-3097 -00 RES, FXD, FILM:100 OHM, 1%, 0.2W, TC=TO 57668 CRB2O FXE 100E
A1R789 313-1243~-00 RES, FXO, FILM:24K OHM,5%, 0.2 80008 313-1243-00
A1R792 322-3263-00 RES, FXD, FILM:5. 36K OHM, 1%,0.2W,TC=TO 56845 ORDER BY DESCR

AIR793 322-3361~00 RES, FXD, FILM:56.2K OHM, 1%,0.2W, TC=TO $1637 CCF50-2F56201F
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ALR796 313-1100-00

ALR797 313-1100-00

ALR799 313~1100-00

ALR804 322-3193-00
AiR805 313-1562-00

AIR814 322-3193-00

ALRB18 313-1302-00

A1R820 313-1332-00

A1R822 301-0512-00

A1R823 301-0512-00

ALR825 322-3085-00

ALR826 322-3385-00

A1R828 313-1820-00

A1R830 322-3212-00

ALR832 322-3222-00

ALRS34 322-3097 -00

AIR835 322-3228-00
A1R836 322+3193-00

ALR840 313-1561-00
ALR84) 322-0322-00

ALR8B42 315-0241-00
A1R843 313-1302-00
A1R844 322-3385-00
AIR845 313-1472-00

ALR846 313-1512-00
ALRB49 322-3193-00

ALR851 311-2236-00

ALR852 322~3318-00

ALR853 315-0244-00
ALR854 315-0472-03

AIR855 315-0102-00

AIR858 315-0511-00
A1R860 315-0625-00

A1R870 311-2239-00

ALR871 315-0102-00

ALR872 313-1223-00

A1R873 313-1513-00

ALR874 311-2239-00

A1R875 315-0102-00

A1R877 315-0102-00

ALR880 322-3314-00
ALR881 313-1220-00

A1R883 322-3314-00
ALR884 322-3308-00
ALR885 313-1912-00
ALR886 315-0184-00
A1R887 322-3354-00

ALR888 322-3318-00

ALR889 322-3288-00
A1R890 307-2173-00
ALR891 322-3354~00

ALR893 311-1933~00

ALRSO5 301-0823-00
ALRSOG 301-0823~00

ALRS07 308-0843-00

ALRSO8 313-1222-00
ALRSOG 315~-0390-00
AiRQ12 322-3162-00

8-18

Mfr.
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RES, FXD, FILM: 10 OHM, 5%,0. 20 57668 — TR2QJELOEO

RES, FXD, FILM: 10 OHM, 5%,0, 2 57668 — TR2OJE1OE0
RES, FXD, FILM: 10 OHM, B,D. oH 57668 TR2QJE10E0
RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1KO0

RES, FXD, FILM:5.8K OHM, 5%, 0.2 57668 TR2OJE O5K6
RES,FXD, FILM: 1K OHM, 1%,0. 2H, TC#TO 57668 CRB20 FXE 1K00

RES, FXD, FILM: 3K OHM, 5%,0.2W $7668 TR2OJE 03K0

RES, FXD, FILM:3.3K OHM, 5%,0.2W 57668 TR2OJE 03K3

RES, FXD, FILM: 5.1K OHM, 5%,0. 5W 19701 5053CX5K100]
RES, FXD,FILM:5.1K OHM, 5%,0. 5W 19701 5053CX5K100J

RES, FXD, FILM: 75 OHM, 1%,0.2H, TC=TO 57668 CRB20 FXE 75E0
RES, FXD, FILM: 100K OHM, 1%, 0. 2W, TC=TO 57668 CRB20 FXE 100K

RES, FXD, FILM: 62 OHM, 5%,0.2W 57668 TR20JT6862E0

RES, FXD, FILM: 1. 58K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K58

RES, FXD, FILM: 2K OHM, 1%,0.2W, TC#TO 57668 CRB2O FXE 2K00

RES, FXD, FILM: 100 OHM,1%,0.2W, TC=T0 §7668 CRB20 FXE 100€
RES, FXD, FILM:2.32K OHM, 1%,0.24, TC=TO 57668 CRB20 FXE 2K32

RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1kO0

RES, FXD, FILM:560 OHM,5%, 0. 2W 57668 TR20JE 560E

RES, FXD, FILM:22.1K OHM, 1%,0.25W,TC=T0 19701 5034RD22K1

RES, FXD, FILM:240 OHM,5%, 0.25W 19701 5043CX240R0J)

RES,FXD, FILM: 3K OHM, 5%,0.2W 57668 = TR2OJE 03K0

RES, FXD, FILM:100K OHM, 1%,0.2W,TC=T0 $7668 CRB2Q FXE 100K

RES, FXD, FILM:4.7K OHM, 5%,0. 2W 57668 TR20JE O4K7

RES, FXD, FILM:5.1K OHM, 5%,0. 20 57668 TReQUE 5SK1

RES, FXD,FILM: 1K OHM, 1%,0.2W, TC=TO 57668 © CRB2O FXE 1KO0
RES, VAR, NONWH: TRMR, 20K OHM, 20%,0.5W LINEAR TKi450 GFO6UT 20K

RES, FXO, FILM:20K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 20K0

RES, FXD, FILM:240K OHM, 5%,0.25W 19701 5043(X240K03
RES, FXD,CMPSN:4.7K OHM, 5%,0.254 01121 CB4725

RES, FXO, FILM:1K QHM, 5%,0.25W 57668 NTR2BJEOIKO

RES, FXD,FILM:510 OHM,5%, 0.25W 19701 5043CX510R0)

RES, FXD, FILM:6.24 OHM, 5%,0. 25) 01121 = CB6255

RES, VAR, NONWW: TRMR, LOOK OHM, 20%,0.5W LINEAR TK1450 GFOGUT 100K

RES,FXD, FILM: 1K OHM,5%, 0.254 57668 NTR2SJEOIKO

RES, FXD, FILM: 22K, OHM, 5%,0.2W 57668 TR2OJE 22K

RES, FXD,CMPSN:51K OHM, 5%, 0.2W 57668 TR2QJE 51K

RES, VAR, NONW: TRMR, LOOK OHM, 20%,0.5W LINEAR TK1450 GFO6LT 100K

RES,FXD, FILM: 1K OHM, 5%,0.25W 57668 —NTR25JECIKO

RES, FXD, FILM:1K OHM,5%, 0.250 57668 — NTR25JEQIKO

RES, FXD, FILM: 18.2K OHM, 1%,0,2W, TC=TO 80009 322-3314-00

RES, FXD,FILM:22 OHM, 5%,0.2W 57668 = TR2OJE22E

RES, FXD, FELM:18.2K OHM, 1%,0.2W, TC=T0 80008 322-3314-00

RES, FXD, FILM: 15.8K OHM, 1%,0.2W, TC=TO 57668 — CRB20 FXE 15k8

RES, FXO, FILM:9,1K CHM,5%, 0.2 57668 TR20 FXE 9.1K

RES, FXD, FILM: 180K OHM, 5%,0.25W 19701 5043CX180K0]

RES, FXD, FILM: 47 5K OHM, 1%,0.2W,TC=T0 80009 322-3354~00

RES, FXD, FILM:20K OHM, 1%, 0.20, TC=T0 57668 — CRB20 FXE 20K0

RES, FXD, FILM:LOK OHM, 1%,0.2W, TC=T0 57668 CRB2O FXE 10K0
RES NTWK, FXD, FI:HIGH VOLTAGE, FINISHED 80009 307-2173-00

RES, FXD, FILM: 47 5K OHM, 1%,0.2W, TC=TO 80008 322-3354-00

RES, VAR, NONWW:PNL,5M OHM, 10%, 0. 5¥ 01121 23M609

RES, FXD, FILM:82K OHM, 5%, 0.5W 19701 5053CX82K00J

RES, FXO, FILM:82K OHM,5%,0. 5W 19701 5053CX82K00)

RES, FXD,WW:0.2 OHM,5%, 1/OW 91637 — RSIA~90-R2J

RES, FXD,FILM:2.2K OHM, 5%,0.2W 57668 TR2OJE O2K2

RES,FXD, FILM: 39 OHM, 5%,0.250 57668 NTR25J-E3GE0

RES, FXD, FILM:475 OHM,1%,0.2W, 7C=70 57668 —CRB20 FXE 475E
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ALRO13 322-3289-00 RES, FXD, FILM:10K OHM, 1%,0.2W, TC=Tl 57668. CRB2O FXE 10K0
ALRO14 322-3378-00 RES, FXD, FILM:84.5K OHM, 1%,0.2W, am 91637 CCF50-2F84501F
ALRS15 322-3288--00 RES, FXD, FILM:LOK OHM, 1%, 0.2W, TC=T0 57668 © CRBZO FXE 10KO
AlRS16 $13-1514-00 RES, FXD, FILM:510K OHM, 5%, 0. 2W §7668 TR2OJE 510K
A1RSI7 313-1303-00 RES. FXD, FILM:30K OHM, 5%, 0.2W 57668 TR2QJE 30K

AIRSI9 322-3289-00 RES, FXO, FILM: 10K OHM,1%,0.2W, TC=T0 57668 CRB2O FXE 10KO

AIR921 313-1303-00 RES, FXO, FILM: 30K OHM, 5%,0.2W 57668 TR20JE 30K

AlR922 322-3318-00 RES, FXD, FILM:20K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 20K0
ALR925 313-1124-00 RES, FXD, FILM: 120K oH, 5%, 0.eW 57668 — TR2QJE120K
AIRS26 303-0154-00 RES, FXD, CMPSN: 150K OHM, 5%, 1W 24546 FP1 150K OKM 5%
ALRQ27 322-3385-00 RES, FXD, FILM: 100K OHM, 1%, 0. 2W,TC=T0 57668 CRB2O FXE 100K

ALR928 313-1682-00 RES, FXD, FILM:6.8K OHM, 5%,0.2W 57668 = TR2QJE O6K8

ALR929 313-1302-00 RES, FXO, FILM: 3K OHM, 5%, 0.20 57668 TR2QJE 03K0
ALR930 322-3385-00 RES, FXD, FILM: 100K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 100K

ALRS35 315-0121-00 RES, FXD, FILM: 120 OHM,5%,0.25W 19701 — 5043CX120R0J
A1R937 322-3234-00 RES, FXD, FILM:2.67K OHM, 1%,0.2W, TC=T0 80008 © 322-3234-00

ALRO38 311-1248-00 RES, VAR, NONWW: TRMR, 500 OHM,0. SW 32997 — 3386X-T07-501
A1RS39 322~3304-00 RES, FXD, FILM: 14.3K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 143

ALRO40 322~3318-00 RES, FXD, FILM: 20K OHM, 1%,0.2W, TC=T0 $7668 CRB20 FXE 20KO
A1R941 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K00

A1RO42 322-3193-00 RES, FXD, FILM:1K OHM, 1%, 0. 2W, TC=TO 57668 CRB20 FXE 1KO0
ALRO43 301-0472-00 RES, FXD, FILM:4.7K OHM,5%, 0. 5W 19701 —5053CX4K700d
ALRO44 322-3193-00 RES, FXO, FILM:1K OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 1K00
A1RO45 301-0202-00 RES, FXD, FILM:2K OHM, 54,0. 5W 19702 5053CX2K000)

A1R946 315-0470-00 RES, FXD, FILM:47 OHM,5%, 0.25W $7668 NTR25J-£47E0
ALRO47 315-0470-00 RES, FXO, FILM:47 CHM, 54,0. 25W 57668 = NTR25J-E47E0
A1RO48 313-1100-00 RES, FXD, FILM: 10 OHM,5%, 0. 2H $7668 TR2QJELOEC
ALR949 308-0755-00 RES, FXD, WW:0.75 OHM, 5%, 2W 75042 BWH-R7500)
AIR964 307-0106-00 RES, FXD,CMPSN:4.7 OHM, 5%,0.25W 01121 «CB 4765
A1R975 315-0470-00 RES,FXD, FILM: 47 OHM, 5%,0.25W 87668 NTR25J-E47E0

ALRS76 315~0472-03 RES, FXD,CMPSN: 4.7K OHM, 5%,0.25W 01121 = CB4725
ALRS78 315-0472-03 RES, FXD,CMPSN: 4.7K OHM, 5%,0.25W 01121 CB4725
ALR84 311-2257-00 RES, VAR, NONWW: TRMR, 500 OHM, 20%,0. SW 80009 = 311-2257-00

AIRSES 322-3354-00 RES, FXD, FILM: 47 5K OHM, 1%,0.2W, TC=TO 80008 322-3354-00
ALRQ86 322-3318-00 RES, FXD, FILM: 20K OHM, 1%,0.2W, TC=TO 57668 CRBZO FXE 20K0
AIRS87 322-3318-00 RES, FXO, FILM: 20K OHM, 1%, 0.2, TC=T0 57668 CRB2O FXE 20K0

ALR988 322-3385-00 RES, FXD, FILM:100K OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE 100K
A1R989 322-3354-00 RES, FXD, FILM: 47 5K OHM, 1%,0.26, TC=T0 80008 322-3354-00
AIRS9O 311-2269-00 RES, VAR, NONWW: TRMR, 20K OHM, 20%, 0. SW 80009 311-2263-00
ALRS9L 322-3238-00 RES, FXO, FILM:2.94K OHM, 1%,0.2W, TC=T0 57668 CRB2O FXE 2k94

ALRT236 307-0125-00 RES, THERMAL:500 OHM, 10%, NTC 15454 LDBS01K~220-EC
A1S901 260-2443-00 SWITCH, PUSH: POWER, DPST 6A, 250VAC. 80009 260-2443-00

A1T390 120-1401-00 XFMR, TRIGGER:LINE, 1:1 TURNS RATIO 54937 DMI 500-2044
AiT906 120-1439-01 TRANSFORMER,RF: ENERGY STORAGE TKi339 120-1439-01

ALT944 120-1347-00 TRANSFORMERRF :DRIVER SATURATING 80009 = 120-1347-00
AiT948 120-1601-01 XFMR, PWR SDNQUP:HIGH VOLTAGE 80009 = 120~1601-01
AiTP940 131-0589-00 TERM, PIN: 0.46 L X 0.025 SQ PH BRZ GLO PL 22526 — 48283-029
ALTP950 131-0589-00 TERM, PIN: 0.46 1 X 0.025 SQ PH BRZ GLD PL 22526 48283-0293

AlU120 156-0495-00 MICROCKT, LINEAR:OPNL AMPL 80009 156~0495-00
A1U130 234-0133-20 INTEGRATED CKT:SH III VERSION OF 4-84 80008 = 234-0133-20

VERTICAL AMP

A1UL80 234-0133-20 INTEGRATED CKT:SH III VERSION OF M-84 80008 234~0133-20

VERTICAL AMP

ALU225 156-0067-00 MICROCKT ,LINEAR:BIPOLAR,OPNL AMPL 80009 156-0067-00

A1U310 156-0534-00 MICROCKT,,LINEAR:DUAL DIFF AMPL 02735 © CA3102E~-98
ALU335 156-0534-00 MICROCKT ,LINEAR:DUAL DIFF AMPL 02735 —CA3102E-98
A1U350 156-1294-00 MICROCKT ,LINEAR:NPN,5 TRANSISTOR ARRAY H 80009 156~1294~-00

FREQ
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ALU426 156-0158-00 MICROCKT,LINEAR: BIPOLAR, DUAL OPNL AMPL 80009 156-0158-00

A1U460 234-0107-20 INTEGRATED CKT:SCHMITT TRIGGER 80008 234-0107-20
A1U502 156-1713-00 MICROCKT,OGTL: ECL ,RETRIG MONOSTABLE MV 80008 = 156-1713-00

ALU504 156~1335-00 MICROCKT, DGTL:LSTTL,DUAL RETRIGGERABLE 80009 156-1335-00
RESETTABLE MONOSTABLE MV,SCRN

ALUBOG 156-1639-00 IC, DIGITAL: ECL,FLIP FLOP;DUAL MASTER-SLAVE; 80009 156-1639-00

1GH131,DIP16.3

ALU532 156~1641-00 MICROCKT, DGTL: ECL, QUAD 2-INPUT NOR GATE 80008 156-1641-00

A1U537 156-0721-60 IC, DIGITAL:LSTTL, SCHMITT TRIG;QUAD 2-INPUT 80009 156-0721-00

NAND; 74L$132,D1P14.3,TUBE

ALUS40 156-0388-00 IC, DIGITAL: LSTTL,FLIP FLOP;DUAL D-TYPE;74L$ 80008 156-0388-00

74,DIP14.3,TUBE
A1USS5 160-6757-00 MICROCKT, DGTL:STTL,OCTAL 16-IN AOLGAK ARRAY 80009 160-6757-00

ALUB65 156-0386-00 IC, DIGITAL :LSTTL,GATES;TRIPLE 3-INPUT NAND; 80009 156-0386-00

74.810, DIP14.3, TUBE

Alu882 156-0158-00 MICROCKT, LINEAR :BIPOLAR, DUAL OPNL AMPL 80008 — 156-0158-00
A1U930 156-1627-00 MICROCKT,LINEAR :BIPOLAR, PwM PWR SPLY CONT 12968 —- UCAS4ACN
ALUS75 152~1046-00 SEMICOND DVC,DI:HV MULTR,4KVAC INPUT, 12KVAC U4i44 MSL8524
ALUS85 156~-0745-00 IC, DIGITAL:CMOS GATES; HEX INV;40698,DIP14.3 80003 1586-0745-00

, TUBE ,CERAMIC

ALVR200 152~-0143~-00 SEMICOND DVC,O1:ZEN,SI,10V,5%,0.4W,D0-7 04713 1N961B
ALVR645 152-0317-00 SEMICOND DVC,DI:ZEN,S1,6.2V,5%,0.4W, 00-35 04713 IN825
ALVR712 152-0508-00 SEMICOND DVC,DI:ZEN,SI,12.6V,5%,0.44, D0-7 80008 © 152-0508-00

ALVR764 152-0702-00 SEMICOND DVC,DI:ZEN,SI,13V,2%,500MW, D0-7 80008 © 152-0702-00

ALVR782 152~-0243-00 SEMICOND DVC,D1:ZEN,S!,15V,5%,0.4W,D0-7 14483-75412
ALVR828 152-0514-00 SEMICOND DVC,DI:ZEN,ST, 10V,1%,0.4W,DO-7 80008 182-0514-00

AivRrs25 152-0317-00 SEMICOND DVC,DI:ZEN,S1,6.2V,5%,0.4W,D0-35 04713 1N825
ALVR935 152-0255~-00 SEMICOND DVC,DI:ZEN,ST, 51V,5%,0.4W,DO-7 80008 152-0255~00
ALVR943 152-0317-00 SEMICOND DVC,DI:ZEN,S1,6.2V,5%,0.4W,00-35 04713 1N825

ALWIOL 131-0568-00 BUS CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07

AlW102 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 = OMA 07

AlW199 131-0566-00 BUS , CONDUCTOR:DUMMY RES,0.094 0D X 0.225 £ 24546 OMA 07

AlW226 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 = OMA 07

Alw262 131-0566-00 BUS CONDUCTOR:OUMMY RES,0.094 00 X 0.225 1 24546 OMA 07

AlWw272 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07

AlW281 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.004 0D X 0.225 L 24546 OMA 07

AlW282 131-0566-00 BUS CONDUCTOR:DUMMY RES,.0.004 0D X 0.225 L 24546 9 OMA 07

AlW283 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.084 0D X 0.225 L 24548 OMA 07

Alw310 131-0566-00 BUS CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 = OMA 07

AIW318 131~0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 = OMA 07

AIW343 131-0566-00 BUS CONDUCTOR: DUMMY RES,0.094 0D X 0.225 £ 24546 OMA 07

AiW350 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 02 X 0.225 L 24546 OMA 07
ALW351 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.004 0D X 0.225 L 24546 OMA 07

AlW392 131-0566-00 BUS CONDUCTOR: DUMMY RES,0.084 0D X 0.225 L 24546 OMA 07

AlW399 131-0566-00 BUS ,CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L 24546 OMA 07

AlW408 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
AlW410 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 «OMA 07

AlW494 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 «OMA 07

AW439 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.084 OD X 0.225 1 24546 OMA 07

AlW535 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.084 0D X 0.225 L 24546 OMA 07

ALW537 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 OD X 0.225 L 24546 OMA 07

A1W538 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07

AIWSS1 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24548 OMA 07

AiW552 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07

AIW553 131-0566-00 BUS CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
ALW554 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 OMA 07

AIWS91. 131-0566-00 BUS, CONDUCTOR;DUMMY RES,0.094 OD X 0.225 | 24546 OMA 07
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Alw592 131-0566-00 BUS , CONDUCTOR: DUMMY RES,0.094 00.X 0.225. 24545 OMA 07

AIW602 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 00. X 0.225 24546 OMA 07

AiW603 131-0566~00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07

AMWE34 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 = OMA 07
ALW635 131-0566~-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
ALWE36 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 «OMA 07

AlW648 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 OMA 07
AlW649 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 02. X 0.225 L 24546 OMA 07

A1W732 131-0566~-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 OMA 07
AtWwe81 131-0566-00 BUS , CONDUCTOR:DUMMY RES,0.084 0D X 0.225 L 24546 OMA 07
ALW885 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 OMA 07
Alwo54 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07

AlWS55 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 £ 24546 OMA 07
AlWS56 131~0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 24546 OMA 07
AlW957 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 OMA 07
AIW95S 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 OD X 0.225 L 24546 OMA 07
AlW960 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.2251 24546 OMA 07
A1W961 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.084 00 X 0.225 L 24546 «OMA 07

AlWw964 131-0568-~00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 OMA 07
AlW965 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
AlW966 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 OD X 0.225. 24546 OMA 07

ALWS68 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225. 24546 OMA 07
AlWwo71 131-0568-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
A1w372 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L 24546 OMA 07

Alw974 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 OD X 0.225 L 24546 OMA 07
AlW975 131-0566-00 BUS ,CONDUCTOR:DUMMY RES,0.094 0D X 0.225 | 24546 OMA 07
Alw976 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 03 X 0.225 24546 OMA 07
A1W977 131-0566-00 BUS CONDUCTOR: DUMMY RES,0.094 00 X 0.225 L 24546 = OMA 07
Al1W979 131-0566~00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 OMA 07
AIW991 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546 = OMA 07

AlWwo93 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
AlW995 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
AlW997 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
AlW998 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 | 24546 OMA 07
AlW9g9 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.004 0D X 0.225 L 24546 OMA 07
AlW8070 198-4819-01 WIRE SET,ELEC:3 DISCRETE WIRES, 22 AWG IN TKI544 ORDER BY DESCR

CONN, (9-1)4.25 L, (9-2}4.25 1, (9-3)3.75 L

Aiw9272 198-3257-00 LEAD, ELECTRICAL:22 AWG,3.2 L,9-5 80009 196-3257-00
A1W9273 196-3225-00 LEAD, ELECTRICAL :22 AWG,3.6 L,9-5 0009 © 196-3225-00
AlW9440 174-1971-00 CA ASSY,SP,ELEC:4,26 AWG,7.0 L, RIBBON 80009 = 174-1971-00
A1Ww9700 174-2076-00 CA ASSY,RF:8.26 AWG,COA TKi544 ORDER BY DESCR
A1W9705 174-1973-00 CA ASSY,SP,ELEC:8,26 AWG,6.0 L,RIBBON 80009 = 174-1973-00
A1W9778 195-7064-00 LEAD, ELECTRICAL :22 AWG,2.25 L,9-N 80008 = 195-7064-00

AlW9788 195-7064-00 LEAD, ELECTRICAL:22 AWG,2.25 L,9-N 80009 195-7064-00
A1WS870 136-1075-00 SKT,PL-IN ELEK:CRT SOCKET ASSY TK1544 ORDER BY DESCR
AlWwa965 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 = 48283-029
AlW9991 174-1972-00 CA ASSY,SP,ELEC:4,26 AWG,6.0 L, RIBBON 80009 =: 174-1972-00
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Ae 671-1423-00 CIRCUIT BD ASSY :ATTEN 80008 671-1423-00
A2ATL 307-1014-06 ATTENUATOR, FXD: L00X 80009 307-1014-06
AZAT2 307-1013-00 ATTENUATOR, FXD: 10X 80008 307-1013-00
A2ATS1 307-1014-06 ATTENUATOR, FXD: 100X 80008 307~1014-06
A2ATS2 307-1013-00 ATTENUATOR, FXB: 10X 80008 307-1013-00
A2C2 285-1461-00 CAP, FXD, PLSTC:0.022UF, 10%, 400V TKI913 MKP10.02240010

A2C3 281-0294-00 CAP, VAR,CER DI:6-50PF,250V0C 52763 GKU50000
A2CE 285-1462-00 CAP, FAD, PLASTIC: LOOOPF 20%, 400V TKI9i3 FKS2100040020
A2C7 281-0305-00 CAP, VAR,CER DI:1.5~4.0PF 52769 © GKU 4000

A2cg 285-1459-00 CAP, FXD,MTLZD:2200PF ,10%,63V,2.5MM LEAD TK1913 MKS0222006310
SPACING

A2C10 285-1458-00 CAP, FXD,MTLZD:4700PF , 10%,63V,2.5M@M LEAD TKI913 MKS0247006310
SPACING

A2C13 281-0862-00 CAP, FXD,CER DI: 0.001UF ,+80-20%, 100 04222 MALOICLOZMAA

A2C17 285-1459-00 CAP, FAD, MTLZD: 2200PF ,10%,63V,2.5MM LEAD TKI913 MKS0222006310
SPACING

A2C1g 285~1458-00 CAP, FXD, MTLZD: 4700PF,10%,63V,2.5MM LEAD TK1813 MKS0247006310
SPACING

A2C21 285-1458-00 CAP, FXD,MTLZD:4700PF,10%, 63V,2.5MM LEAD TKI913 MKS0247006310
SPACING

A2C26 281-0294-00 CAP, VAR,CER DI:6-SOPF, 250VDC 52768 GKUS0000
A2C27 281-0893-00 CAP, FXD,CER DI:4.7PF,+/-0.5PF,100V 04222 = MALOIA4R7DAA

A2C30 281~-0775-01 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222 — SALOSELO4MAA
A2C35 285~1459-00 CAP, FXD, MTLZD: 2200PF, 10%, 63V,2.5MM LEAD TKIS13 MKS0222006310

SPACING

A2C38 285-1459-00 CAP, FXD,MTLZD:2200PF 10%, 63V,2.5MM LEAD TKIS13 MKS0222006310
SPACING

A2CE2 285-1461-00 CAP, FXD, PLSTC:0.022UF, 10%, 400V TKI913 MKP10.02240010
A2C53 281-0294-00 CAP, VAR,CER DI:6-50PF, 250VDC 52769 GKU50000

A@C5S 285-1462-00 CAP, FXD, PLASTIC: LOOOPF, 20%, 400V TKI913 FKS2100040020

A2CS?7 281-0305-00 CAP, VAR,CER DI:1.5-4.0PF 52768 © GKU 4R006
A2C59 285~1459-00 CAP, FXD,MTLZD: 2200PF,10%,63V,2.5MM LEAD TKI913 MKS0222006310

SPACING

A2C60 285-1458-00 CAP, FXD,MTLZD:4700PF,10%, 63V,2. 54M LEAD TKI913 MKS0247006310
SPACING

A2C63 281-0862-00 CAP,FXD,CER DI:0.001UF ,+80-20%, 100 04222 = MALOICLOZMAA
A2C67 285-1459-00 CAP, FXD,MTLZO: 2200PF,10%,63V,2. 54M LEAD TKI913 MKS0222006310

SPACING

A2CES 285-1458-00 CAP, FXD,MTLZD:4700PF,10%,63V,2.5MM LEAD TKI913 MKS0247006310

SPACING

A2C71 285-1458-00 CAP, FXD,MTLZD:4700PF, 10%, 63V,2. 54M LEAD TKI913 MKSO247006310

SPACING

A2C76 281-0294-00 CAP, VAR,CER DI:6-SOPF, 250VDC 52769 GKUS0000

A2CTT 281-0893-00 CAP, FXD,CER DI:4.7PF,+/-0.5PF,100V 04222 MALOLAAR7DAA
A2l80 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50V 04222 SALOSELOAMAA

A2C85 285-1459-00 CAP, FXD,MTLZD:2200PF , 10%, 63¥, 2. SMM LEAD TKI9i3 MKS0222006310
SPACING

A2C88 285-1459-00 CAP, FXD,MTLZD:2200PF ,10%,63V,2. 54M LEAD TKI913 MKS0222006310
SPACING

A2C30 280-0776-00 CAP, FXD, ELCTLT: 22UF,+50-20 %, 10V $5680 ULAIA220TAA
A2C91 280-0776-00 CAP, FXD, ELCTLT: 22UF,+50-20 %, 10V 55680 ULAIAZ20TAA
A2CS3 290-0776-00 CAP, FXD, ELCTLT: 22UF ,+50-20 %, 10V 55680 ULALA220TAA
Aeca4 285-1459-00 CAP, FXD,MTLZD:2200PF, 10%, 63V, 2. 5MM LEAD TKI913 MKS0222006310

SPACING

A2CO6 290-0776-00 CAP, FXD, ELCTLT:22UF 450-20 %, 10V 55680 ULALA220TAA

A2C97 285-1459-00 CAP, FXD,MTLZD:2200PF, 10%,63V,2.5MM LEAD TKI913 MKS0222006310
SPACING

A2CR7 152-0324-00 SEMICOND DVC,D1:SW,SI,35V,0.1A,D0-7 14552 MT5128
A2CRIB 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
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Tektronix Serial /Assembly No. fr.

Component No. Part No. Effective Dscont Name & Description Code Mfr. Part No.

A2CR57 152-0324-00 SEMICOND OVC, DI:SW,S1,35V,0.1A,D0-7 14552 MT5128

A2CRES 152-0141-02 SEMICOND DVC,DI:SW,SI,3QV,150MA,30V,D0-35 03508 DA2527 (1N4152)
AZCRES 152-0142~02 SEMICOND DVC,D1:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (1N4152)

A2CR88 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A2E90 118-1771-00 FERRITE BEAD AS:276~0532-00 W/22 AWG WIRE 80009 119-1771-00

A2ESL 119-1771-00 FERRITE BEAD AS:276-0532-00 W/22 AWG WIRE 80009 119-1771-00

A2J2900 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 —48283-029
A232950 131-0583~00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-0298
4239200 131~-0589--00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 © 48283-029
A239991 131+0589-00 TERM, PIN:0.46 LX 0.025 SQ PH BRZ GLD PL 22526 48283-0293
A2L93 108-1485-00 COIL, RF:FXD, INDUCTOR, 220UH, 10%,0.414,BOBBIN TK2058 TSL0707~221KR41

CORE, RADIAL LEAD 0.2 IN LEAD SPACING,

A2L96 108-1485-00 COIL, RF:FXD, INDUCTOR, 220UH, 10%,0.41A,BOBBIN TK2058 TSLO707~-221kR41

CORE,RADIAL LEAD 0.2 IN LEAD SPACING,

A2Q13 151-1124-00 TRANSISTOR: JFE,N-CHAN, ST, SEL, TO-92 17856 = J-2400
A2@Qis 151-0711-00 TRANSISTOR: NPN, SE, TO-92B 80008 = 151-0711-00
A2Q18 151-0711-00 TRANSISTOR: NPN, ST, 10-928 80009 = 151-0711-00

A2Q63 151-1124-00 TRANSISTOR: JFE,N-CHAN,SI, SEL, T0-92 17856 = J-2400

A2Q65 151-0711-00 TRANSISTOR: NPN, SI, 10-928 80009 151~0711-00

A2Q68 151-0711-00 TRANSISTOR: NPN, SI, T0-92B 80009 = 151-0711-00 -
AgRI 315-0620-02 RES, FXD,CMPSN:62 OHM,5%, 0.250 01121 CB6205

A2R2 322-3481-00 RES,FXD, FILM: 1M OHM. 1%, 0.2W, TC=TO 57668 CRB20 FXE iM00
A2R3 322-0614~07 RES, FXD, FILM: 250K OHM, 0. 1%,0.25W,TC=79 19701 5043RE250K0B
AQR4 313-1082-00 RES, FXD, FILM:8.2 OHM,5%,0.2W 80009 © 313~1082-00

AQRS 321-0469-07 RES, FXD, FILM: 750K CHM, 0.1%,0.125W, 1C=79 19701 5033RE750KOB
A2R6 315-0105-03 RES, FXD,CMPSN:1M OHM,5%,0.25W 80009 315-0105-03
A2R7 313-1160-00 RES, FXD, FILM:16 OHM,0.5%, 0.2 80009 313-1160-00
A2R8 315-0620-02 RES, FXD,CMPSN:62 OHM, 5%,0.25W O1i21 == CB6205
A2R9 313-1432-00 RES, FXD, FILM:4.3K OHM,5%, 0.2W 57668 TR2QJE 04K3
A2R10 311-2238-00 RES, VAR, NONW: TRMR, 50K OHM, 20%,0.5W LINEAR TKi450 GFO6UT 50 K

A2RiL 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K00

A2R12 313-1360-00 RES, FXD, FILM:36 OHM, 5%,0.2W 57668 TR2OJE 36E

AQR13 322-3097-00 RES, FXD, FILM:100 OHM, 1%, 0.2W, TC=TO 57688 CRB20 FXE 100E
A2R14 313-1161-00 RES, FXD, FILM:160 OHM,5%, 0.2 57668 TR2OJEL60E
AQR15 322-3087-00 RES, PXD, FILM:100 OHM, 1%, 0.2W, TC=TO 57668 CRB20 FXE 100£
A2R16 313-1162-00 RES, FXD, FILM: 1.6K OHM, 5%,0.2W 57668 TR20JT681K6

A2R17 322-3087-00 RES, FXD, FILM:100 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1O0E
A2R1B 313-1911-00 RES, FXD, FILM:910 OHM, 5%,0.2W 57668 TR2QJES10E
A2R19 307~-0843-00 RES NTWK,FXD,FI: INPUT ATTENUATOR 80003 307-0843-00
A2R20 313-1332-00 RES, FXD, FILM:3.3K OHM,5%, 0. 2W 57668 = TR2OJE 03K3

A2R21 313-1160-00 RES, FXD, FILM: 16 OHM, 0.5%, 0.2 80009 313-1160-00

A2R22 322-3210-00 RES, FXD, FILM:1.5K OHM, 1%,0.2W, TC=T0 57668 —CRB20 FXE 1K50

A2R23 322-3210-00 RES, FXD, FILM:1.5K OHM, 1%, 0.2, TC=a 57668 CRB20 FXE 1K50

A2R25 311-2226-00 RES, VAR, NONWH:TRMR, 50 OHM,20%,0. TKI450 GFOBUT 50 OHM
LINEARTAPE & REEL

A2R26 311-0643-00 RES, VAR, NONWW: TRMR,50 OHM,0. 5¥ 32997 — 3329H-L58-500
A2R27 313-1160-00 RES, FXD, FILM: 16 OHM,a 54,0.2W 80009 313-1160-00
A2R29 322-3089-00 8010100 8011889 RES, FXD, FILM:82.5 OHM, 1%.0.2W,TC=TO 57668 CRB20 FXE 82E5

A2R2S 322-3086-00 B011890 RES, FXD, FILM:76.8 OHM, 1%,0.2W,TC=TO 91637 CCF50-2676R80F

A2R30 313-1124-00 RES, FXD, FILM:120K OHM, 5%, 0.2W 57668 — TR2QJE120K

A2R34 322-3085~-00 RES, FXD, FILM:75 OHM, 1%,0.24, TC=TO 57668 CRB20 FXE 75£0
A2R33 311-2238-00 RES, VAR, NONWH:TRMR, SOK CHM,20%,0.5W LINEAR TKI450 GFOGUT 50 K
A2R34 322-3097-00 RES, FXO, FILM: 100 OHM, 1%,0.2W, TC=T0 57668 CRB2O FXE 1O0E
A2R35 : 322-3143-00 RES, FXO, FILM: 301 OHM, 1%,0.2W, TC=TC 57668 CRB20 FXE 301E
A2R37 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1KO0

A2R38 322-3143-00 RES, FXD,FILM:301 OHM,1%,0.2W, 1C=T0 57668 © CRE20 FXE 301E
A2R39 322-3231-00 RES, FXD, FILM:2.49K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 2K49
A2R4L 322-3318-00 RES, FXD, FILM:20K OKM,1%,0.2W, TC=T0 57668 CRB20 FXE 20K0
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AgR42 322-3282-00 RES, FXD, FILM:8.45K OHM, 1%,0.2W, TC=T0 g0008 322-3282-00
A2R43 311-2179-00 RES, VAR, NONWW:PNL, 10K OHM, 10%,0. 5W 32997 91Z1D-207~EA0037
A2R46 322-3219-09 RES, FXD, FILM: 1.87K OFM, 1%,0.2W,7C-T9,SMALL 91637 CCF50-2-C1871FT

BODY, TAPE & REEL

A2R47 311-2228-00 RES, VAR, NONWW: TRMR, 250 OHM,20%,0.5W LINEAR TKI450 GFOBUT 250
A2R48 322~3276-09 RES, FXD,FILM:7.32K OHM,1%,0.2W,TC=1S,SMALL 91637 © CCF50-2-C73200FT

BODY, TAPE & REEL

A2R51 315-0620-02 RES, FXD,CMPSN:62 OHM, 5%,0.25W 01121 CB6205
AaRS2 322-3481-00 RES,FXD, FILM: 1M OHM. 1%, 0.2W, TC=T0 57668 CRB2O FXE 1M00
AQR53 322-0614-07 RES, FXD, FILM:250K OHM, 0. 1%,0.25W,TC=T9 19701 5043RE250K0B
A2R54 313-1082-00 RES, FXD, FILM:8.2 OHM,5%,0.2W 80008 313-1082-00
A2R55 321-0469-07 RES, FXD, FILM:750K GHM,0.1%,0.125W,TC=T9 19701 5033RE750K0B
A2R56 315-0105-03 RES, FXD,CMPSN:1M OHM, 5%,0.25W g0008 = 315-0105-03

A2R57 313-1160-00 RES, FXD, FILM:16 OHM,0.5%,0.2W 80009 313-1160-00
A2R58 315-0620-02 RES, FXD,CMPSN;62 OHM,5%, 0.250 01121 © CB6205
A2R59 313-1432-00 RES, FXD, FILM: 4.3K OHM, 5%,0, 2W 57668 TR2ZOJE 04K3
A2R6O 341-2238-00 RES, VAR, NONWW: TRMR, 50K OHM, 20%,0.5W LINEAR TKI450 GFOGUT 50 K
A2R61 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K00
A2RE2 313+1360-00 RES, FXD, FILM:36 OHM, 5%,0.2W 57668 TR2QUE 36£

A2R63 322-3097-00 RES, FXD, FILM:100 OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 100E
A2R64 313-1161-00 RES, FXD, FILM:160 OHM, 5%,0.2W 57668 TR2QJEL60E
A2R65 322-3097-00 RES, FXD, FILM:100 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 100E
A2REG 313-1162-00 RES, FXD, FILM:1.6K OHM,5%, 0.2W 57668 © TR2OJT6B1K6
A2R67 322~3097-00 RES, FXD, FILM:100 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1O0E
A2RE8 313-1911-00 RES, FXD, FILM:$10 OHM, 5%,0.2W 57668 TR2QJEQLOE

A2R69 307-0843-00 RES NTWK,FXD, FI: INPUT ATTENUATOR 80008 307-0843-00
AQR71 313-1160-00 RES, FXD, FILM:16 OHM, 0.5%,0. 20 800098 313-1160-00
AQR72 322-3210-00 RES, FXD, FILM:1.5K OHM, 1%,0.2W, 1C=T0 57668 CRB20 FXE 1K50
A2R73 322-3210-00 RES, FXD, FILM:1.5K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K50
A2R75 311-2226-00 RES, VAR, NONWW:TRMR, 50 OHM, 20%,0. SW TK1450 GFOGUT 50 ORM

LINEARTAPE & REEL

A@R76 311-0643-00 RES, VAR, NONWH:TRMR, 50 OHM,0. 5W $2997 3329H-L58~-500

A2R77 313-1160-00 RES, FXD, FILM:16 OHM, 0.5%, 0.20 80009 313-1160-00

A2R79 322-3089-00 8010100 BOL1889 RES, FXD,FILM:82.5 OHM, 1%.0.2W, 1C=TO 57668 CRB20 FXE 82E5
A2R78 322-3086-00 8011890 RES, FXD, FILM:76.8 OHM, 1%,0.2W, TC=TO0 91637 CCF50-2G76R80F
AZRB0 313-1124-00 RES, FXD, FILM:120K OHM, 5%,0.2W 57668 TR2OJE1Z0K

A2R81 322-3085-00 RES, FXD,FILM:75 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 75£0

A2R83 311-2238-00 RES, VAR, NONWW: TRMR, 50K OHM, 20%,0.5W LINEAR TKI450 GFOGUT 50 K

A2RB4 322-3097-00 RES, FXD, FILM:100 OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE L00E
A2R85 322-3143-00 RES, FXD,FILM:301 OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 301E

A2R87 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W,7C#TO 57668 CRB2O FXE 1K00

A2R88 322-3143-00 RES, FXD, FILM:301 OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 301E

AgRS1 322-3308-00 RES, FXD, FILM: 15.8K OHM, 1%,0,2W, TC=T0 57668 CRB2O FXE 15K8

ARO? 322-3277-00 RES, FXD, FILM:7.5K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 7K50
AZRS3 311-2179-00 RES, VAR, NONWW:PNL, LOK OHM, 10%,0. 50 32997 91710-207-EA0037

A2R96 313-1182-00 RES, FXD, FILM:1.8K OHM 5%,0.2W 57668 TR2QJT681K8

A2RQ7 314-2230-00 RES, VAR, NONWH: TRMR, 500 OHM, 20%,0.50 LINEAR TK1450 GFOBUT 500
A2R98 322-3277-00 RES, FXD, FILM:7.5K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 7K50

A2S1 263-1040-03 SWITCH ASSEMBLY :ACTUATOR, COUPLING 80008 263-1040-03

A2510 263-1041-02 SWITCH ASSEMBLY: ACTUATOR, VOLTS/DIV 80009 263-1041-02

A2S51 263-1040-03 SWITCH ASSEMBLY: ACTUATOR, COUPLING 860008 263-1040-03

A2S60 263-1041-02 SWITCH ASSEMBLY: ACTUATOR, VOLTS/DIV 80009 263-1041-02
A2ULO 156-2469-00 MICROCKT ,DGTL:OP AMP 80008 © :156-2469~-00
A2U30 234~-0134-20 QUICK CHIP: VERTICAL AMPLIFIER,IC 80008 234-0134-20
A2U60 156-2468-00 MICROCKT ,DGTL: OP AMP 80008 156-2469-00

A2U80 234-0134-20 QUICK CHIP: VERTICAL AMPLIFIER,IC 80009 © 234-0134-20

A2ugo 156-0991-00 MICROCKT, LINEAR: VOLTAGE REGULATOR 80009 156-0991~00
A2US1 156~0991-00 MICROCKT, LINEAR: VOLTAGE REGULATOR 80009 156-0801~00
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A2W3103 174-1972-00 CA ASSY,SP,ELEC:4,26 AWG,6.0 L,RIBBON 80008 =: 174-1972-00
A2W9108 174-1972-00 CA ASSY,SP,ELEC:4,26 AWG,6.0 L,RIBBON 80008 = 174-1972-00
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A3 671-1415-00 CIRCUIT 8D ASSY:FRONT PANEL 80008 671-1415-00
A3C89 281-0775-01 CAP, FXD,CER DI:0. 1UF,20%, 50V 04222 = SALO5E104MAA
43C376 285-14681-00 CAP, FXD,PLSTC:0.022UF, 10%, 400V TKI913 MKP10.02240010

A3C377 283-1045-00 CAP, FXD,MICA DI: 15PF,0.5PF,500 09023 © CDA15CD150D03

A3C379 283-0768~00 CAP,FXD,MICA DI:132 PF,1%,500V 00863 D155F1320F0
A3C380 283-0643-00 CAP, FXD,MICA DI:22PF,0.5%,500V 00853 «= D105E22000

A3CR537 152~0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)

ABCRE38- 152~-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ASCR539 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30¥,D0-35 03508 DA2527 (1N4152)
ABCRBA0 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DAZ527 (1N4152)
ABCR541 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ABCR542 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508 DA2527 (1N4152)

A3CR988 152-0141~-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (1N4152)
A3CR989 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30¥,00-35 03508 DA2527 (1N4152)

A3DS518 150-1029-00 LT EMITTING DIO:GREEN, S565NM, 35MA 58361 Q6480/mVv5274C
A30S915 150-1071-00 LT EMITTING DIO:GREEN, 565NM, 20MA MAX 80009 = 150-1071-00

4339006 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-0298
4339900 131-4522-00 CONN ASSY,ELEC: PROBE ADJUST BRASS TKI326 ORDER BY DESCR

A3Q550 151-0190-00 TRANSISTOR: NPN, SI, TO-92 80009 151-0190-00
A3R89 322-3231-00 RES, FXD,FILM:2.49K OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 2k49

ABR110 322-3289-00 RES, PXD, FILM:10K OHM, 1%, 0.24, TC=TO 57668 CRB2O FXE 10KO

ABR111 322-3288-00 RES, FXD, FILM:10K OHM, 1%,0.2W, TC=T0 57668 CRBZO FXE 10K0
ABR112 311-2469-00 RES, VAR, NONWY: 5K OHM, 20% 50139 8874
A3R160 322-3289-00 RES, FXD, FILM:10K OHM,1%,0.2W, TC=70 57668 CRB20 FXE 10K

ABRi61 322-3289~00 RES, FXD, FILM:10K OHM, 1%, 0.2, TC=TO 57668 CRB2ZO FXE 10K0
ASR162 311-2469-00 RES, VAR, NONWW:5K OHM, 20% 50139 W8874
ABR201 313-1220-00 RES, FXD,FILM:22 OHM, 5%,0.2W 57668 TR20JEZ2E
ABR224 313~1220-00 RES, FXD,FILM:22 OHM, 5%,0.2W 57668 = TR2OJE22E
A3R280 311-2469-00 RES, VAR, NONWW:5K OHM, 20% 50139 W8874

A3R371. 313-1181-00 RES, FXD,FILM:180 OHM, 520. 2W 57668 — TR2QJE180E

A3R376 315-0620-00 RES,FXD, FILM:62 OHM, 5%,0.25W 19701 5043CX63R003
A3R377 321-0807~-00 RES, FXD, FILM:900K OHM, 1%,0.125W,TC=TO 19701 S033RD800K0F
A3R378 321-0617-00 RES, FXD, FILM:112K OHM, 1%,0.125W,TC=TO 19701 5043ED250K0F
A3R379 313-1130-00 RES, FXD, FILM:13 OHM, 5%,0. 20 91637 CCF50-2-13R000
A3R380 321-0459-00 RES, FXD, FILM:590K OHM, 1%,0.125W,TC=TO 19701 5043EDS90KOF
ABR401 313-1220-00 RES, FXD,FILM:22 OHM, 5%,0.2W §7668 — TR2QJEZ2E

A3R438 311+2469-00 RES, VAR, NONWH:5K OHM, 20% 50139 we874
ABR519 313-1682~-00 RES, FXD, FILM:6.8K OHM, 5%,0.2W 57868 TR20JE 06K8
AB3R520 313-1912-00 RES, FXD,FILM:9.1K OHM, 5%,0. 2H 57668 R20 FXE 9.1K
ASR521 311-2428-00 RES, VAR, NONWW:50K OHM, 20%,0.5W O12] W860
ABR538 313-1392-00 RES, FXD, FILM:3.9K OHM,5%,0.2W 57668 © TR2OJE 03K9
A3R539 313-1472-00 RES, FXD,FILM:4.7K OHM, 5%,0.2W 57668 TR2OJE 04K7

ASR546 313-1333-00 RES, FXD, FILM:33K OHM, 5%,0.2W 57668 TR@OJE 33K
A3R570 313-1682-00 RES, FXD, FILM:6.8K OHM,5%, 0. 2H 57668 TR2QUE O6K8
ABR602 311-2469-00 RES, VAR, NONWH:5K OHM, 20% 50138 = W8874
A3R720 313-1220-00 RES, FXD,FILM:22 OHM, 5%,0. 20 57668 — TR2OJE22E

A3R800 313-1682-00 RES, FXD, FILM:6.8K OHM, 5%,0.24 57668 = TR2OJE O6K8
ABRB02 311-2427-01 RES, VAR, NONWW: 10K, 10%,0. 254, LINEAR 12697 (45280

{LOCATIONS A & 8)

A3R810 313-1682-00 RES, FXD, FILM:6.8K OHM, 5%,0.2W 57668 — TR20JE OGK8
A3R882 311-2469-00 RES, VAR, NONWH:5K OHM, 20% 50139 W874
A3RO10 313-1621-00 RES, FXD,FILM:620 OHM, 5%,0.20 57668 = TReOJE 620E

A3R950 322-3114-00 RES, FXD, FILM: 150 OHM, 1%,0.2W, TC=T0 57668 — CRBZOFX15QEAXTAL

ASRO5L 322-3114-00 RES, FXD, FILM: 150 OHM, 1%, 0.24, TC=T0 57668 — CRBZOFX1SQEAXIAL
ABRO82 311-1227-00 RES, VAR, NONWH: TRMR, 5K OHM,0. SW 32987 3386F-T04-502

ABR983 322-3126-00 RES, FXD,FILM:200 OHM, 1%,0.2W, TC=70 91637 CCFS01G200ROF
A3RO92 322-3126-00 RES, FXD, FILM: 200 OHM, 1%,0.2W, TC=T0 91637 CCF501G200ROF

A3R993 313-1220-00 RES,FXD, FILM:22 OHM, 5%,0.2W 57668 — TR2QJE22E
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A3S80

A3S200

A3S226

A3S380

A3S390

A3S392

A3S401

A3S460

A3S545

A3S550

A3S555

A3S602

A3S648

A3VRO50

ASVRO51

A3W90

A3WS1

ABW2222

A3W2223

A3W9200

A3W9201

A3WO884

REV APR 1990

260-2075-00

260-2111-00

260-2075-00

260-2033-03

260-2111-00

260-2419-00

260-2110-00

260-2078-00

260-2033-03

260-2033-03

260-2419-00

260-2075-00

260-2033-03

152-0317-00

152-0317-00

131-0566-00

131-0566-00

174-1968-00

174-1968-00

174~1958-00

174-1959-00

174-1379-00

SWITCH,PUSH: SPDT, SOVDC , 500M AMP

SWITCH, PUSH: SPOT ,MOMENTARY

SWITCH, PUSH: SPOT, 50VDC 500M AMP

SWITCH,SLIDE: DPTT , 125V,0. 54

SWITCH, PUSH: SPOT , MOMENTARY

SWITCH:DOUBLE POLE 4-POS

SWITCH, PUSH:1 SPOT/2 DPDT

SWITCH,PUSH: SPDT, 50VDC 500M AMP

SWITCH,SLIDE: DPTT, 125V 0. 5A

SWITCH,SLIDE: DPTT, 125V, 0. 5A

SWITCH:DOUBLE POLE 4-P0S

SWITCH, PUSH: SPDT, SOVDC SOOM AMP

ST SLIDE DPT 128y 0. 5A

CA ASSY,SP,ELEC:18,27 AWG,1.9 L

CA ASSY,SP,ELEC:4,26

CA ASSY,SP, ELEC:4,26

CA ASSY,SP,ELEC:2,28 51f

AWG,8.5 L,RIBBON

AWG,8.5 L,RIBBON

AWG, 2.2

80008 260-2075-00

59821 2LL199NB021085

80008 — 260-2075-00

95348 = 51523-SL

59821 2L.L199NB021085

82104 = 51524 - SL

59821 ORDER BY DESCR

80009 260-2075-00

95348 © 51523-SL

95348 = §1523-SL

82104 51524 - SL

80009 © 260~2075-00

95348 = §1523-S1.

04713 1N825

04713 1N825

24546 OMA 07

24546 = OMA 07

80009 174-1968-00

80009 174-1968-00

80009 © 174-1959-00

80009 174~-1959-00

80008 174-1379-00

8-27



Replaceable Electrical Parts ~ 2235A Service

Tektronix Serial /Assembly No. Mfr.

Component No. Part No. Effective Dscont Name & Description Code Mfr. Part No.

Ad 671-1420-00 CIRCUIT BD ASSY: TIMING 80009 671-1420-00

A4C702 281-0764-00 CAP,FXD,CER DI:82PF,5%, 100V 04222 MALOLA8Z0JAA

A4C703 281-0303-00 CAP, VAR,CER DI:2.5-20PF,250V 80008 281-0303-00

A4C705 281-0813-00 CAP,FXD,CER DI;0,047UF, 20%, 50V 05387 C412C473M5V2CA

A4C706 281-0773-00 CAP,FXB,CER O1:0.01UF, 10%,100V 04222 MAZOLCLO3KAA

AAC707 281-0773-00 CAP, FXD,CER D1:0,G1UF, 10%, 100V 04222 © MAZC1CLO3KAA

AAC708 281-0756-00 CAP, FXD.CER DI:2.2PF,+/-0.5PF,200V 04222 —SALO2A2R2DAA
AAC7iO 281-0813-00 CAP,FXD,CER DI:0.047UF,20%, 50V 05397 C412C473M5V2CA

AACTI2 281-0764-00 CAP, FXD,CER DI:82PF,5%, 100V 04222 = MALOLAB20JAA

AACTI3 281-0303-00 CAP, VAR,CER DI:2.5-20PF,250V 80009 281-0303-00

AAC714 281-0758-00 CAP, FXD,CER DI:2.2PF,+/~0.5PF,200V 04222 «= SALO2A2R2DAA

A4C715 280-0776-00 CAP, FXD, ELCTLT : 22UF,+50-20 %, 10V 55680 ULALA220TAA

AAC717 281-0768-00 CAP, FXD,CER DI: 470PF,20%,100V 04222 = MALOLAA7 MAA

AAC720 280-0246-00 CAP, FXD, ELCTLT:3. 3UF 10%, 15V 12954 = D3R3EAL5K1

AACI22 290~-0246-00 CAP, FXD, ELCTLT: 3. 3UF,10%, 15V 12954 O3R3EALSKL

A4CT24 290-0136-00 CAP, FXD, ELCTLT: 2. 2UF, 20%, 20¥ 05397 -T322B225M020AS

ASC728 283-0203-00 CAP, FXD,CER DI:0.47UF,20%, 50V 04222 © SR3Q5SC474MAA

AAC737 281-0862-00 8011625 CAP, FXD,CER DI:0.001UF ,+80-20%, 100V 04222 © MALOICLOZMAA

AAC749 281-0775-01 CAP, FXD,CER DI:0.1UF 20%, 50V 04222 «= SALOSELO4MAA

AACTSO 290-0246-00 CAP, FXD, ELCTLT :3. 3UF, 10%, 15V 12954 D3R3EALSKL

A4C751 281-08093-00 CAP, FXB,CER DI:200 PF,5%, 100V 04222 = MALOLAZ01JAA

A4C752 281-0775-01 CAP, FXO,CER D1:0.1UF,20%,50V 04222 © SALOSELOAMAA

AAC782 281-0758-00 CAP, FXD,CER DI: 15PF, 20%, 100V 04222 © SALO2AL50MAA

A4CR730 152-0141~-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 + 0A2527 (1N4152)

A4CR731 152-0141-02 SEMICOND DVC,D1:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)

AACR740 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)

A41D37 210-0413-00 NUT, PLAIN, HEX: 0.375-32 X 0.5,BRS CD PL 73743 3145-402

A4PQ201 131-0589-00 TERM, PIN: 0.46 L X 0,025 SQ PH BRZ GLD PL 22526 — 48283-029

A4P9700 131-0589-00 TERM, PIN: 0.46 LX 0,025 SQ PH BRZ GLO PL 22526 © 48283-029

AAPS705 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLO PL 22526 = 48283-029

A4Q701 151-0424-00 TRANSISTOR: NPN, SI, TO-92 80009 = 151-0424-00
A4Q704 151-1042-00 SEMICOND DVC SE:FET,SI, 70-82 80009 = 151-1042-00

(LOCATIONS A & B)
A4Q706 151-0736-00 TRANSISTOR: NPN, SI, 70-92 80009 = 151-0736-00

A4Q708 151-0424-00 TRANSISTOR: NPN, ST, TO-92 80008 151-0424-00
AaQ710 151-1042-00 SEMICOND DVC SE:FET,SI, 70-92 80009 = 151~1042-00

(LOCATIONS A & B)
A4Q712 151-0736-00 TRANSISTOR: NPN, SI, TO-92 80008 151-0736-00

A4Q730 151-0188-00 TRANSISTOR: PNP, SI, 710-92 80009 151-0188-00

AAQ732 151-0712-00 TRANSISTOR: PNP, SI, 70-92 80008 = 151-0712-00

A4Q73? 151-0188-00 TRANSISTOR: PNP, SI, TO-92 80009 = 151-0188-00

A4Q740 151-0188-00 TRANSISTOR: PNP, SI, 10-92 80009 «= 151-0188-00

A4Q742 151-0712-00 TRANSTSTOR: PNP, SI, 10-92 80009 = 151-0712-00

A4Q745 151-0188-00 TRANSISTOR: PNP, SI, 70-92 80009 —151-0188~-00

AAR7OL 307-0780-01 RES NTWK,FXD, FI: TIMING 80009 307-0780~01
AAR7O2 322-0518-01 RES, FXD, FI 49M OHM, 0.5%,0.25W,TC=TO 07716 —CCAD24903D
AAR703 313-1100-00 RES, FXD, FILM: 10 OHM,5%, 0.2 57668 TR20JE10£0
A4R705 322-3114-00 RES, FXD, FILM: 150 OHM, 1%,0.2W, 1C=TO 57668 CRB2OFX150EAXIAL

A4R707 301-0202-00 RES,FXD, FILM: 2K OHM,5%, 0. 5W 19701 — 5053CX2K000)
AAR709 313-1100-00 RES,FXD, FILM: 10 OHM,5%, 0.20 57868 TR2QJE10E0

AAR710 322-3114-00 RES, FXD, FILM: 150 OHM, 1%,0.2W, TC=TO 57668 — CRBZOFX1SOEAXIAL
AARTLL 307-0780-01 RES NTWK,FXD, FI: TIMING 80008 307-0780-01

A4R713 301-0202-00 RES, FXD, FILM:2K OHM,5%, 0.50 19701 5053CX2K000J

A4R715 322-3308-00 RES, FXO, FILM: 15.8K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 15K8
AAR716 322-3304-00 RES, FXD, FILM: 14.3K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 14K3

A4R717 322-3304-00 RES, FXD, FILM: 14.3K OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 14K3

AGR718 322-3308-00 RES, FXD, FILM: 15.8K OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 15K8

A4R719 313-1470-00 RES, FXD, FILM:47 OHM, 5%,0.2W 57668 = TR20JE 47E
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Replaceable Electrical Parts - 2235A Service

Tektronix Serial/Assembly No. Mfr.

Camponent No. Part, No. Effective _Dscont Name & Description Code sof. Part No.

AAR721 311-2151-00 RES, VAR, NONWW: PNL 500 OHM,20%,0, 5W, DPST 12697 (43499
AAR722 322-3126-00 RES, FXD, FILM:200 OHM, 1%,0.2W, TC=T0 91637 CCFS01G200ROF
AAR724 313-1200-00 RES, FXD, FILM:20 OHM, 5%, 0.2W §7668 TR2QUE20E

A4R725 322-3271-00 RES, FXD, FILM: 6.49K OHM, 1%,0.26, TC=" 91637 CCFS02G64900FT

AAR727 322-3243-00 RES, FXD, FILM:3.32K OHMSTO TOAD 80009 © 322-3243-00
AAR728 322-3208-00 RES, FXD, FILM: 1.43K OHM, 1%,0.2W, TC=TO 57668 CRBZ0 FXE ik43

AAR?29 313-1302-00 RES,FXD, FILM:3K OHM, 5%, 0.20 57668 TR2OJE O3K0

AAR730 311-2232-00 RES, VAR, NONWW: TRMR, 2K OHM,20%,0.5" LINEAR TK1450 GFOGUT 2K

A4R731 322-3255-00 RES, FXD, FILM:4.42K OHM, 1%,0.2W, TC=TO 57668 CRB2O FXE 4K42

AAR732 313-1123-00 RES, FXD, FILM:12K CHM, 5%,0.2W 57668 TR20JE12KO

AAR733 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W, TC=T0 57668 CRB2O FXE 1K50
AAR?34 322-3232-00 RES, FXD, FILM:2.55K OHM, 1%,0.2W,TC=T0 80008 322-3232-00

AAR735 322-3271-00 RES, FXD, FILM:6.49K OHM, 1%,0.2W, TC=TO $1637 CCF502664900FT

A4R737 313-1392-00 RES, FXD, FILM:3.9K OHM, 5%,0.2W 57668 TR2QJE 03kK9

A4R738 313-1512-00 RES, FXD, FILM: 5.1K OHM, 5%,0.2W 57668 = TR2OJE SKIL
AAR739 313-1302-00 RES, FXD, FILM:3K OHM, 5%,0.2W 57668 TR2OJE 03K0
A4R740 311-2232-00 RES, VAR, NONWW: TRMR, 2K OHM,20%,0,.5W LINEAR © TKI450 GFOBLT 2K

AAR74L 322-3255-00 RES, FXD, FILM: 4.42K OHM, 1%,0.2W, TC=T0 57668 CRB2O FXE 4k42

AAR742 313-1123-00 RES, FXD, FILM: 12K OHM, 5%,0.2W 87668 TR20JE12K0

A4SR743 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W, 7C=T0 57668 CRB20 FXE 1K50
A4R744 322-3232-00 RES, FXD, FILM:2.55K OHM, 1%,0.2W, TC=TO 80009 — 322~3232-00
AAR745 313-1431-00 RES, FXD, FILM:430 OHM, S%,0.2W 57668 = TREQUE 430E

AAR746 313-1621-00 RES, FXD, FILM:620 OHM,5%, 0.2W 57668 © TR20JE 620

AAR747 322-3126-00 RES, FXD, FILM:200 OHM, 1%, 0.2W, TC=T0 91637 CCFS01G200ROF

AAR748 322-3293-00 RES, FXD, FILM:LIK OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 11K0
A4R749 311-2234-00 RES, VAR, NONWW: TRMR, 5K OHM,20%,0.5W LINEARTA TKI450 GFO6UT 5K

PE & REEL

A4R750 322~3293-00 RES, FXD, FILM:11K QHM,1%,0.2W, TC=TO 57668 CRB20 FXE 11K0
AAR751 322-3326-00 RES, FXD, FILM:24.3K OHM,1%,0.2W, TC-T0 91637 CCFS0-2F24301F

AAR752 313-1100-00 RES, FXD, FILM:10 OHM, 5%,0.2W §7668 TR2QJELOED

AAR753 322-3215-00 RES, FXD, FILM: 1.69K OHM, 1%,0.2W, TC=TO 80008 322-3215-00
AAR754 311-0622-00 RES, VAR, NONWH: TRMR, 100 OHM,0. SW 32997 3329H-L 58-101
A4R755 313-1121-00 RES, FXD, FILM:120 OHM,5%, 0,20 80003 © 313-1121-00

AART58 313-1333-00 RES, FXD, FILM:33K OHM,5%, 0.2W 57668 = TR2QJE 33K
A4R759 322-3204-00 RES, FXD, FILM:1.3K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K30
AAR760 311-2229-00 RES, VAR, NONWH: TRMR,250 OHM, 20%,0.5W LINEAR TK1450 GFOBUT 250

A4R761 322-3210-00 RES, FXD, FILM:1.5K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K50

A4R762 313-1512-00 RES, FXD, FILM:5.1K OHM, 5%,0.2W 57668 TR2QJE 5KL

AA4RT715 307-0125-00 RES, THERMAL:500 OHM, 10%,NTC 15454 1DB501K-220-EC
A4S701 260-2023-03 SWITCH ROTORY : TIMING A/B SWEEP 82104 ORDER BY DESCR

AAU715 186-1272-00 MICROCKT,LINEAR:DUAL OPERATIONAL AMPLIFIER 80009 156-1272-00

AAU750 156-1150-00 IC, LINEAR: BIPOLAR, VOLTAGE REGULATOR;NEG 5V, 80002 156-1150-00
LOOMA; 79L05A, TO-92

A4U7E0 155-0124-00 MICROCKT ,LINEAR:HORIZ PREAMP 80009 155-0124~-00
AAVR720 152-0195-00 SEMICOND DVC,D1:ZEN,SI,5.1V,5%,0.4W, DO~-7 80009 = 152~-0195-00

AAVR743 152-0744-00 SEMICOND DVC, DI:ZEN,SI,3.6V,5%,0.4W, DO-7 80009 152-0744-00

A4W708 131-0566-00 BUS, CONDUCTOR: DUMMY RES, 0.094 0D X 0.225 L 924846 «OMA 07
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Replaceable Electrical Parts - 2235A Service

Tektronix Serial /Assambly No. Mfr.

Component No. Part No. Effective Dscont Name _& Description Code Mfr. Part No.

a5 671-1422-00 CIRCUIT BD ASSY:ALT SWEEP 80009 671-1422-00

ASC605 281-0828-00 CAP, FXD,CER Di: 2200PF,10%, 100V 20932 401 EMLOOAD222K
ASCE06 290-0776-00 CAP, FXD, ELCTLT : 22UF ,+50-20 %, 10V 55680 ULAIA220TAA

ASC610 281-0862-00 CAP,FXD,CER DI:0.Q01UF ,+80-20%, 100V 04222 MAIOICLOZMAA
ASCE41 290-0776-00 CAP, FXD, ELCTLT : 22UF,+50-20 %, 10V 55680 ULAIA220TAA
ABC643 281-0904-00 CAP,FXD,CER DI: 12PF, 10% 04222 MALOIAL2OKAA

ASC65S 281-0773-00 CAP, FXD,CER DI:0.01UF,10%, 100V 04222 MAZ0LC103KAA

ASCE57 281-0862-00 CAP, FXD,CER D1:0.001UF ,+80-20%, 100V 04222 © MAICIC10ZMAA

ABSCESS 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA20ICL03KAA

ASC665 281-0797-00 CAP,FXD,CER DI: 15PF,10%, 100V 04222 © SALOGALSOKAA
ASC667 281-0759~-00 CAP,FXD,CER D1: 22PF, 10%, 100V 04222 MALOLAZ20KAA

ASC670 281-0773-00 CAP, FXD,CER DI:0.01UF,10%, 100V 04222 MAZD1C103KAA

ASCE72 281-0759-00 BO10100 BOL1670 CAP, FXD,CER DE :22PF, 10%, 100V 04222 MALOLAZ20KAA
ASCE72 28i-0785-00 BO11671 CAP, FXD,CER DI; 68PF,10%, 100V 04222 = MALOLAG80KAA
ASCE680 281-0773-00 CAP, FXD,CER DI:0.01UF,10%, 100V 04222 © MA201C1 03KAA
ASCREZ5 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 © DA2527 (1N4152)
ASCRE8O 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ASCRE84 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 0A2527 (1N4152)

ASCRE8S 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ASCRO87 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 + DA2527 (1N4152)
ASCR816 152-0153-00 SEMICOND DVC,DI:SW,ST,10V,50MA, .DO-7 07263 = FD7003
ASCR817 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
ASCR826 152-0141-02 SEMICOND DYC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527_(1N4152}
A5L867 108~1485-00 COIL, RF: FXD, INDUCTOR, 220UH, 10%,0.41A, BOBBIN TK2058 TSLO707-221KR41

CORE, RADIAL LEAD 0.2 IN LEAD SPACING,

ASP2100 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL. 22526 48283-0293
A5P2200 131-0589-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL. 22526 — 48283-029
ABP9400 136-1088-00 SKT,PL-IN ELEK:1 X 15,RITHY ANGLE 80008 136-1088-00
A5Q630 151-0199-00 TRANSISTOR: PNP, ST, TO-92 80008 + 151-0199-00
ASQE31 151-0193-00 TRANSISTOR: PNP, SI, 70-92 80008 151-0199-00
ASQ637 151-0276-00 TRANSISTOR:PNP, SI, TO-92 80009 «= 151-0276-00

A5Q643 151-0180-00 TRANSISTOR: NPN, SI, TO-92 80009 = 151-0190-00
ASQ670 151-0188-05 TRANSISTOR: PNP, SI ,TO-92 80009 © 151-0188-05
A5Q674 151-0188-00 TRANSISTOR: PNP, SI, TO-92 80009 151-0188-00

ASQ682 151-0188-00 TRANSISTOR: PNP, SI, TO-82 80009 151~-0188-00
A5Q683 151-0188-00 TRANSISTOR: PNP, ST, 10-92 80009 151-0188-00
ASQ684 151-0190-00 TRANSISTOR: NPN, SI, TO-92 80008 © 151-0190-00

ASQ687 151-0190-00 TRANSISTOR: NPN, SI, 70-92 80008 © 151-0190-00

ABR604 322+3180-00 RES, FXD, FILM:732 OHM, 1%.0.2W, TC=TO 80009 322-3180-00
ABRE05 322-3141-00 RES, FXO, FILM:287 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 287E

ASREO6 322-3197-00 RES FXO, FILM: 1.1K OHM, 1%,0.2W, TC=TO 57668 CRBZ20 FXE 1KL0
ABRE09 313-1222-00 RES, FXD, FILM:2.2K OHM, 5%,0.2W 57668 TR2OJE O2K2
ABRE10 313-1241~-00 RES FXD, FILM:240 OHM, 5%,0.2W 57668 = TR2QJE 240E

ASRELL 313-1470-00 RES,FXD, FILM:47 OHM,52%, 0.2 57668 = TRAE 47E

ASR613 322-3097-00 RES, FXD, FILM:100 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 100E
ASRO14 322-3130-00 RES, FXD, FILM:221 OHM, 1%,0.2W, TC=TO 80009 322-3130-00

ABRE16 322-3145-00 RES, FXD, FILM:316 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 316E

ASRE17 322-3182-00 RES, FXD, FILM:768 OHM, 1%,0.2W, TC=TO 80008 322-3182-00
ASRO18 322-3141-00 RES, FXD, FILM:287 OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 287E

ASRE19 322-3215-00 RES, FXD, FILM:1.69K OHM, 1%,0.2W, TC=70 80009 322-3215-00

ABRO21 322-3215-00 RES, FXD, FILM:1. 69K OHM, 1%,0.2W, TC=T0 80009 322-3215-00

ABR623 313-1431-00 RES, FXD, FILM:430 OHM, 5%,0.2W 57868 = TReQUE 430E
ABRG24 313-1431-00 RES, FXD, FILM:430 OHM,5%, 0.2W 87668 = TR2QJE 4306
ABRE25 313-1512-00 RES, FXD, FILM:5.1K OHM,5%, 0.2W 57668 = TR2QJE SKL

ASRE26 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K00

ASR627 311-2273-00 RES, VAR, NONWW: TRMR,2K OHM, 20%,0. 5W 80009 311-2273-00
ABR628 313~1512~-00 RES, FXD,FILM:5.1K OHM, 5%,0.2W 57668 TR2QJE 5K1
ASR630 313-1431-00 RES, FXD, FILM:430 OHM,5%, 0.20 §7668 = TR20JE 430€
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Replaceable Electrical Parts - 2235A Service

Tektronix Serial /Assambly No. Mfr.

Component, No. Part No. Effective Dscont Name & Description Code _ Mfr. Part Ko.

ASRO31 313-1431-00 RES, FXD, FILM:430 OHM, 5%, 0.2W 57668 = TR20JE 430
ABRE3Z 322-3128-00 RES, FXD, FILM:200 OHM, 1%,0.2W, TC=TO 91637 CCF501G200ROF
ASR633 313-1181-00 RES, FXD, FILM: 180 OHM, 520. 2W 57668 TReOJE180E
ASR634 313-1181-00 RES, FXD, FILM: 180 OHM, 5%0. 20 57668 TR2OJEi80E
A5R635 313-1470-00 RES, FXD,FILM:47 OHM, 5%.0.2W 57668 = TR2OJE 476
A5R637 322-3385-00 RES, FXD, FILM:100K OHM, 1%,0.2W, TC=TO 57668 CRBZO FXE 100K

ASR638 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRBZO FXE 1K00
ASR640 313-1114-00 RES, FXD, FILM: 110K, 5%,0. 20 57668 TR2OJELLOK
ABR642 322-3314-00 RES FXD, FILM: 182K om, 1%,0.2W, TC=TO 80009 © 322-3314-00
ASR643 322-3322-00 RES, FXD, FILM:22. 1K OPM, 1%,0.2W, TC=TO 57668 © CRBZO FXE 22KL
A5R644 313-1512-00 RES, FXD, FILM:5. 1K OHM, 8%, 0.2W 57668 TR2OJE 5KL
ABRB5SO 313-1512-00 RES, FXD, FILM: 5. 1K OHM, 5%.0.2W 57668 TR2OJE 5Ki

ABROS1 322-3277-00 RES, FXD, FILM:7.5K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 7K50

ASRE52 311-2271-00 RES, VAR, NONWH: TRMR, 5K OHM, 20%,0. 5W 80009 311-2271-00
ASR653 322-3289-00 RES, FXD, FILM: 10K OmM, 12,0. 2, 1C=T0 57668 CRB20 FXE 10K0
ASR65S 313-1221-00 RES, FXD,FILM:220 OHM, 5%,0.2W 57668 = TR2QJE220E
ASREG6O 313-1471-00 RES, FXD,FILM:470 OHM,5%,0.2W 57668 TR2OJE 470E
ASREG2 313-1392-00 RES, FXD, FILM:3.9K OHM, 5%, 0.2W 57668 TR2QJE 03K9

ASREG3 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2H, TC=T0 57668 CRB2O FXE 1KOO

ASR664 313-1392-00 RES, FXD, FILM:3.9K OHM, 5%, 0. 2W 57668 = TR2OJE 03K9
ABR665 313-1513-00 RES, FXD,CMPSN:51K OHM, 5%, 0.2W 57668 TR2OJE 51K
ASR667 313-1302-00 RES, FXD,FILM:3K OHM, 5%,0.2W 57668 © TR2OQJE 03K

ABRE6S 313-1512-00 RES, FXD, FILM:5.1K OHM, 5%,0.2W 57668 = TR2QJE 5KL
ASR6ES 313-1512-00 RES, FXO, FILM:5.1K OHM, 5%, 0. 2W 57668 TR2QJE SKI

ABRE70 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1KO0

ABRE7L 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 1K00

ASRB72 313-1331-00 RES, FXD, FILM:330 OHM, 5%,0.2W 57668 TR2O0JE 330E

ASR674 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0. 24, 7C=T0 57668 CRB2O FXE iK00

ASRO75 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2¥, TC=TO 57668 CRB2O FXE 1KO0
A5R678 322-3163-00 RES, FXD, FILM: 487 OHM, 1%,0.2W, TC=TO 91637 CCF50-26487R0F

A5R679 322-3126-00 RES, FXD,FILM:200 OHM, 1%,0.2W, TC=T0 91637 CCFS0iG200ROF

ASRO82 313-1431-00 RES, FXO, FILM:430 OHM, 5%, 0.2W 57668 TR2QJE 430E
ASR683 313-1431-00 RES, FXD, FILM:430 OHM,5%,0.2W 57668 TR2OJE 430£
ASRE84 313-1331-00 RES, FXD, FILM:330 OHM,5%,0.2W 57668 TR2QJE 330E
ABRE8E 313-1181-00 RES, FXD, FILM:180 OHM, 520. 2W 57668 = TR2QJE180E
ASRE87 313-1331-00 RES, FXD, FILM:330 OHM, 5%,0.2W 57668 = TR2OJE 330E

ABRO88 313-1181-00 RES, FXO, FILM:180 OHM, 540. 2 57668 = TR2OJEL80E
ASR689 313-1471-00 RES, FXD,FILM:470 OHM,5%,0.2¥ $7668 TR2OJE 470E
ASRBIG 313~1562-00 RES, FXD, FILM:5.6K OHM, 5%,0. 20 57668 TR2OJE O5K6
ASR817 313-1302-00 RES, FXD, FILM:3K OHM, 5%,0.2W 57668 TR2OJE 03K0

ASUS05 234-0107-20 INTEGRATED CKT:SCHMITT TRIGGER 80009 234-0107-20
ASUB5S 156-1126-00 MICROCKT,LINEAR:VOLTAGE COMPARATOR 80009 = 156-1126-00

ABUBEO 156-0385-00 IC,DIGITAL:LSTTL,GATES ;HEX INV;74L804,01P14 80009 156-0385~00
«3, TUBE

ASUGE5 156-0382-00 IC, DIGITAL: LSTTL,GATES ;QUAD 2-INPUT NAND;74 80008 156-0382-00
S00, DIP14.3, TUBE

ASU670 156-1638-00 IC,DIGITAL:ECL,FLIP FLOP;OUAL MASTER-SLAVE; 80009 156-1638-00
40HL31, DIPI6.3

ASU68O 156-0382~-00 IC, DIGITAL:LSTTL, GATES ;QUAD 2-INPUT NAND;74 80009 156-0382~00
(S00, DIP14,3, TUBE

ASVRO60 152~-0195-00 SEMICOND DVC,DI:ZEN,S1,5.1V,5%,0.4W,DO-7 80008 152-0195-00
ASWE37 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.004 0D X 0.225 L 24546 «OMA 07
ABWE38 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
ASW643 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.004 0D X 0.225 L 24546 = OMA 07

ASWE5S 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 = OMA 07
ASWE72 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 = OMA 07
ASWE74 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 = OMA 07
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Replaceable Electrical Parts - 2235A Service

Tektronix Serial /Assembly No. Mfr.

Component, No. Part No. Effective Bscont, Name & Description Code Mfr. Part No.

ABWE78 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.084 00 X 0.225 L 24546 OMA 07

ASW682 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.084 0D X 0.225 L 24546 OMA 07
ASW689 131-0566-00 BUS CONDUCTOR: DUMMY RES,0.084 0D X 0.225 L 24546 OMA 07
ABWESO 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07

ABWESL 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07

ASWESS, 131-0566-00 BUS CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 «= OMA 07

ABWESE 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
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Replaceable Electrical Parts - 2235A Service

Tektronix Serial /Assembly No. Mfr.

Component, No. Part No. Effective _Dscont Name _& Description Code Mfr. Part No.

A6 670-7615-01 CIRCUIT BD ASSY:EMI FILTER 80009 670-7615-01

A6C300 285-1252-00 CAP, FXD, PLASTIC :0. 15UF, 10%, 250VAC D5243-F1772~415-2000
AGCS02 285-1191-00 CAP, FXD, PLASTIC:0.012 UF, 5%, L000V 14752 C~2524
AGCSO3 285-1191-00 CAP, FXD, PLASTIC:0.012 UF, 5%, 1000V 14752 C-2524
AGRSOO 301-0474-00 RES, FXD, FILM: 470K OHM,5%, 0. 5W 19761 5053CX470K0J
ABROOL 301-0512-00 RES, FXD, FILM: 5.1K OHM,5%, 0. 5W 19701 5053CXS5Ki00J

AGRO03 301-0131-00 RES, FXD, FILM: 130 OHM,5%, 0.5W 19701 5053CX130R0J
AGRTSOL 307-0863~00 RES, THERMAL :10 OHM, 10%, NTC 15454 $G-13S
ABRVGOL 307-0456-00 RES,V SENSITIVE:250VAC,20W,METAL OXIDE 03508 © MOV-V250LAL5A

AGT9O1 120-1449-00 TRANSFORMER,RF: COMMON MODE, 2.7MH, 2A 80009 120-1449-00
AST903 120-1455-00 TRANSFORMER,RF: DIFFERENTIAL MODE, POT CORE 64053 120-1455-00

AGWSOLL 196-0531-00 LEAD, ELECTRICAL:18 AWG,3.0 L,8-01 80008 + 196-0531-00

AGW9041 195-7745-00 LEAD, ELECTRICAL:18 AWG,3.5 L,8-04 80008 195-7745-00
AGWOOS1 196-0505-00 LEAD, ELECTRICAL:18 AWG,3.0 L,8-9 80008 196~-0505-00
ABWOI91 195-7747-00 LEAD, ELECTRICAL:18 AWG,3.5 L,8-19 80009 195~7747-00
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Replaceable Electrical Parts - 2235A Service

Tektronix Serial /Assembly No. Mfr.

Component_No. Part No. Effective Dscont Name & Description Code __ Mfr. Part No.

AT 671-1463-00 CIRCUIT BD ASSY:SCALE ILLUM 80008 671-1463-00

A70S881 150-0077-01 LAMP, INCAND: 14V,0.08A,#2282DWIRE LEADS 08806 «= 21620
A70S882 150-0077~01 LAMP, INCAND: 14V,0.08A,#22820,WIRE LEADS 08806 © 21620
A7W9882 174-1378-00 CA ASSY,SP,ELEC:2,28 AWG,2.25 L 80009 © 174-1379-00
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Replaceable Electrical Parts - 2235A Service

Tektronix Serial /Assembly No. Mfr.
Component No. Part No. Effective Dscont Name _& Description Code Mfr. Part No.

0L9210 119-1515-00 DELAY LINE, ELEC:93NS,150 OHM, ASSEMBLY 80009 = 119-1515-00

Fg0o1 159-0041-00 FUSE, CARTRIDGE :3AG, 125A, 250V , 20SEC 71400 MSL 1 1/4
9870 154-0861-10 ELECTRON TUBE: 14655-31-2 80009 =: 154-086i-10
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Section 9—2235A Instruction

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

symbois depict the logic function performed and maydiffer fromthe

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 ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation of

diagrams by Tektronix, Inc., are:

Y14.45-1966

Y14.2M-1979

Drafting Practices.

Line Conventions and Lettering.

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is assigned an assembly

number (a.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

illustration. The Replaceable Electrical Parts list is arranged by

assembiies in numerical sequence; the components are listed by

component number *{see following illustration for constructing a

component number).

Cam Switch

Closure Chart

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 in the

following units unless noted otherwise:

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

Capacitors Values one or greater are in picofarads (pF).

Values less than one are in microfarads (WF).

Resistors Ohms (0).

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 ihe components

illustrated on the facing diagram are listed in the lookup table. Wher

more than one schematic diagram is used to illustrate the circuitry

on a circuit board, the circuit board illustration may only appear

opposite the first diagram on which it was illustrated; the lookur

table will list the diagram number of other diagrams that the circuitry

of the circuit board appears on.

Function Block Title

Modified Component

(Dot in Boxed-See Parts List.
switch closure)

intemai

Screwdriver

Adjustment

Chassis Ground

DLINE SYNC GEN

ick

‘ i ~ | TM [cox]. identifies Panel

Plug to E.C. Board

ind ° Controls, Connectors
and Indicators

vee | rez too

&
~~ Coaxial connectors:

on male
ilies

femate

iC type

Etched Cirouit Board

Outlined In Black

Function Block

Outline

Shielding

Cireult Board Ground

Selected vaiue, see Parts List

P/O-Part of

circuit beard

Assembly Number

Board Name oh COMPONENT RUMBER EXAMPLE

and Maintenance Sectlon for

Selection Criteria

Decoupled or FilteredSYNC GENERATOR >
Voltage

—
Refer to Diagram Number

sant

‘ter

Pamponent Humbe?

(AZ3,A2 RIZ36,

sates
er toe)

Schematic Name

and Number

{hes moe comsovms bre ahs

freien so Ree fecal Pet
ce

‘a



he Schematic Diagram num-

are printed on the front side

ment Location lookup table

RCUIT NUMBER column of

mponent you are looking for

c, In the SCHEM LOCATION column next to the component, read the grid

coordinates of the component in the schematic.

Using the grid coordinates given, find the component in the schematic

diagram.
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CIRCUIT BOARD INTERCONNECTIONS
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CH 1 AND CH 2 ATTENUATORS DIAGRAM 1

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

39100 1A 6A wot 1A oF weeat A TF
‘W102 1A oF woset 4A 7F

PartialAt also shown on diagrams 2, 3, 4, 5, 8, 7, 8, 8, 10, and 11.

ASSEMBLY A2

Att 28 2B cei 4B 3E Ae 20 bie] REZ ac 3B
AT2 2c 28 ces 5B 1E RIO 2 1D RES 4D 40
ATBY 4B 3B Cea 5B 1E Alt 2D ue] R64 4D 30
ATE2 40 3B ces 58 3E R12 2c 18 R65 4D 3D

cer 5B 3E R13 2 2D Res 4D 3D
ce 28 1B Rid 2 1D R67 4D aD

C3 20 1c CRT 2 a R15 20 wm Res 40 3D
C4 23 1B CRIB 2 1c Ris 2 10 Ree 4E 3c
cs 2B 18 CRS7 4D 4c RIT 20 1D Rrt 4 3E
ce 2c 2 CREB 4D 3 RIB 20 1D a72 4aF 3D
C7 2D 1c CREE oF 3 Rig 2E 2 a73 ae 3E
fe::) 20 wD CREE SF 3E R20 20 1B R75. 4aF 3D
C10 20 we Rai 2E 1E R76 4F 30
cu 2G 18 E90 4A 2 R22 2E 1D R77 ar 4D
C1 2c 1B eet aA Rig R23 ae 1E R7a 4F 30
C13 20 2c R25 2& 10 Reo &F 4
CT 20 bie 32950 iA 2E R26 2F 10 Ret BF 4
ow 6c 1E J2950 1A 2& Rev oF 2D R63 5 45
Cat 2& 1E 48200 3H 3& Rao 2F 2D Res a 40
C26 2F 41D 39200 5E 3E R30 3F 2E Res. oF 3E
car oF 20 38200 SH 3e R31 oF 2E R87 SF 4
30 oF 2 999% TA ae R33 3F 26 Rea oF ae
C36 oF 1E J999% 4A 2 R34 oF 20 Rot SF 3€
C38 3G 1€ R35 oF 1E Re2 SF se
C62 4A 38 i93 5A 3 R37 oF 2E Roo 5E 4E
C53 a 3c 196 5A 3 R38 3G 1E ROS 4D 3D
C54 48 38 RSS 3G 1E RST 5D 3c
C55 4B 38 P2900 2H 1D R44 oF 1E ROB 60 x
C58 4c xe Raz 36 1&
C87 40 kad Qi3 2D ac R43 3G 2E St 3A 2A
cae 4D 3D a 2D 1D RAB 30 10 S10 3E 2B
ceo 40 3c a8 2D bie] RAT 3D ic S51 3A aA
Cet 4c 3B O83 4D 3c R48 30 1c seo 4E 4B
C62 4c 3B O65 4D 30 RSi 4A 3A
C63 4D ae O68 4D 3 R52 4A SA Uto 2c 1
C67 aD 3 RES ac 3c U0 2G 2E
céo aC 3D at 2A 2A Rb4 aA 3A uso 40 3c
crt 4 3D R2 2A 1A RES 4c 38 Uso 4G 4E
cre ar 3D Ra ze 1 RES 4c 3c Ugo 5c iE
C77 ar 30 R4 2A 1A R57 48 38 Ust so 3E
cao SF 4e RE 2c 1B RES 48 3A
cas SF 3€ RE 2 1 REO 4D 30 WS103 2H 2
cas &G 36 RF 26 1B REO 4c 30 W108 4H 3E
coo 4B 1 RS 2B 2A R61 4D 3c

ASSEMBLY A3

cag 5E 38 RES 5E 3B $80 SE 48 ‘we200 SF 2

PartialAQ also shown on diagrams 2, 3, 4, 5, 6, 7, &, 8, 10, and 11.

OTHER PARTS

49400 aA CHASSIS 19510 4A CHASSIS



A1—MAIN BOARD

ciRcUIT ScHem | cincuiT | scHEmM | cinculr | scHem | cincuiT | scHem | circu | scHem | circuIT | scHEM
NUMBER [| NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER

c100 2 sig 6 970 10 cr970 10 ass2 4 R120 2
cia 2 520 6 ce7s 10 0384 4 R124 2
cus 2 C828 8 ca76 40 DLg210 3 asg2 4 R122 2
C116 3 527 6 ca79 10 397 4 R123 2
C120 a 529 6 987 8 psesé 10 0399 4 Riad 2
c126 2 531 8 sess 10 400 8 R125 2
126 2 537 3 R133 2 s870 10 doz 5 R126 2
147 2 538 2 C183 a dos 6 R127 2
e130 2 csa9 2 R200 2 E200 " 406 8 F130 2
6133 2 840 3 cR20t 2 E201 " a409 4 AIS1 2
150 2 840 "1 R202 2 E272 11 0413 5 R132 2
cies 2 545 2 R203 2 E590 "1 aig 4 R133 2
cies 2 847 2 cn226 3 E907 9 e420 8 R138 2
e176 2 565 4 R227 3 423 5 R136 2
ct76 2 cago 8 cRe28 3 2222 2 422 5 A138 2
177 2 590 " cr229 3 2222 3 aaa 8 R139 2
C180 2 603 7 R372 4 2222 4 0428 5 R142 2
C198 2 C638 7 R393 4 2022 6 429 8 R143 2
ct98 2 ces 7 R399 4 12223 4 Q440 2 Riad 2
e206 1" cea7 7 R405 5 $2223 8 asst 2 R145 2
201 " cess 7 crd06 8 12228 6 0446 5 R150 2
204 3 ce49 7 crag 4 2300 7 aase 5 R181 2
210 4 C673 7 cRai4 8 J2400 " 473 5 Ris2 2
e218 a c7e4 8 cats 8 $2600 8 Q474 5 A183 2
220 " zal a cratg 4 12600 6 a476 8 R184 2
225 3 774 8 crae7 5 2700 10 477 5 R185 2
226 3 C775 8 crs76 5 J2850 6 0487 5 R156 2
C228 3 777 8 RST? 5 9100 1 sat 6 R158 2
229 3 779 8 cAsot 6 9103 2 asog 6 A1s9 2
237 3 781 8 crso2 6 9108 2 asi 6 R163 2
C239 3 c7e2 8 cRs03 6 J9400 7 0525 6 R164 2
240 3 785 8 R508 6 J94o0 " 0555 6 R165 2
c2at 3 77 8 cRs09 6 9644 7 0876 6 R166 2
C242 3 c7es 8 crsta 6 9870 10 as78 8 R167 2
250 3 C796 1" rss 6 49882 10 0683 10 R168 2
C251 3 797 " R529 6 49884 8 586 10 R169 2
255 3 799 "1 R551 10 Q641 7 F170 2
262 3 Caza 10 C564 4 L266 3 76a 8 RI7t 2
274 1" 825 40 cRé4t 7 L267 3 a770 8 R72 2
281 3 ce28 10 cre47 7 L451 1 Q775 8 RI73 2
C282 3 832 10 creda ? Lagg 1 are 8 R174 2
c292 3 83s 40 cre49 7 1.956 10 a779 8 A175 2
e312 4 cass 10 R712 7 L960 10 Q780 a R176 2
0337 4 caa6 40 cR764 8 L96t 10 Q785 8 RI77 2
9350 4 caa7 10 crv70 a L968 40 Q789 8 R180 2
363 4 C849 10 cR780 8 804 10 R181 2
381 4 cast 10 cRg0s 10 870 10 ast4 10 R182 2
casa 4 0853 10 cR8i8 10 P87t 10 828 40 R183 2
c3s0 4 cas4 10 cRa20 10 P908 9 aa29 10 R185 2
€396 9 cass 40 R823 10 Pg0g 9 835 10 R186 2
397 4 cert 10 cre24 10 Ped 9 840 10 R188 2
402 5 873 10 R825 10 gas 10 R189 2
C408 4 875 10 R829 10 ai02 2 ass2 10 R192 2
céog 4 877 10 credo 10 Q103 2 88s 10 RI93 2
ca10 5 caat 10 CRBS 10 Qing 2 908 8 R194 2
cata 5 a2 10 crest 10 als 2 as28 8 R195 2
cats 5 cag3 40 cR8s3 10 aise 2 asae a R200 2
cata 4 904 9 crasa 10 ais3 2 0935 9 R202 3
cata 4 ce06 9 CR8S5 10 Qt64 2 aeae 8 F203 3
ca20 5 cg07 9 cre82 10 ates 2 a93¢ 8 F204 3
caat s coos 8 R90 8 202 3 as44 9 F206 3
casi n C917 g cRe02 9 203 3 946 9 R207 3
C453 5 c919 $ cR903 3 206 3 947 9 R210 a
C459 5 c922 3 cAgO4 8 207 3 R212 a
C460 5 e925 9 cRgO7 9 230 3 R100 2 R213 3
cae? § cosa 9 cRs08 9 231 3 RIOT 2 Rat5 3
C469 5 coat $ cre20 8 0254 3 R102 2 Rei6 3
cara § 942 $ cReds 8 255 3 Rt03 2 R217 3a
487 § 943 9 R947 8 0256 3 RI04 2 R218 3
C494 1 cod4 9 cR948 9 Q257 3 R105 2 R219 3
cage n caas 9 cras4 10 a28a 3 R106 2 F220 1
cs00 8 C954 10 crass 10 azas 3 R108 2 R222 3
C801 § 956 40 crsse 40 Q2as 3 R109 2 R223 3
cs02 6 957 10 CRO67 10 9302 4 AN 2 R226 3
C503 § 960 40 cRg60 10 303 4 RIi4 2 R226 3
C504 8 C964 10 CRg6t 1¢ 327 4 RIS 2 R227 3
C508 6 C962 10 cRg62 10 Qa28 4 RIS 2 R230 3
C508 6 C963 10 cRr963 10 a369 4 AN7 2 R231 a
cs07 W c96s 10 cree 10 a374 4 Rts 2 R293 3
eid é c96e 10 R967 10 0381 4 R119 2 R234 3
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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 NUMBER NUMBER NUMBER

R235 3 R361 4 RAS? 5 RE4G 7 Rass 10 504 8

R236 3 R363 4 R458 Es R647 7 R889 10 U506 6
R239 3 R364 4 A459 5 R648 7 RESO 19 U532 6

R240 i R365 4 R460 5 Re4g 7 R891 10 537 2
R241 3 R366 4 R461 § R673 7 R893 10 U540 2

R242 3 R367 4 R462 Ey R676 Ey R905 9 U555 4
R244 3 A368 4 R463 5 R757 4 R906 9 U565 4

R245 3 A369 4 R464 5 R762 4 R907 9 U882 10

R250 3 R372 4 R465 5 R764 8 R908 9 U930 9

R251 3 R73 4 A467 5 R766 8 R903 9 975 70
R254 3 R374 4 RAGE 5 R768 8 RgI2 9 ug85 8

R255 3 R376 4 R469 5 R770 8 R913 9

R256 a R384 4 R470 EF} R771 8 RO14 9 VR200 2
R257 3 R382 4 R473 5 RI72 8 R915 9 VRG645 7
R258 3 R383 4 R474 Es R773 8 ROG 9 VR712 7
R269 3 R384 4 R476 5 A774 8 RO? 9 VR764 8

R264 3 R385 4 R477 5 R75 8 ROIS 9 VR782 8

R262 3 R386 4 R478 5 R776 8 R921 9 VR828 10

R266 3 R387 4 R479 6 RI7? 8 922 9 VRE25 9

R279 3 R388 4 R480 6 R778 8 R925 9 VR835 g

R281 3 R389 4 R484 5 R779 8 R926 9 VR943 9

R282 3 R390 4 Rag2 & R780 8 R927 ci]

R283, 3 R301 4 R486 5 R781 & R928 9 W101 1

R284 3 R302 4 R487 5 R782 & R929 g wi102 1

R285 3 R393 4 RAg2 5 R783 & R930 9 W199 2

R286 3 R394 4 R494 an] R784 8 R935 9 W226 3
R287 3 R395 4 R500 6 R785 & R937 9 W262 3

R288 3 R306 4 RSOt 6 R786 & R938 9 W272 11

R289 3 R397 g R502 6 R787 8 R939 9 W261 3

R292 3 R398 g R503 6 R788 8 R940 g W282 3

R293 3 R399 4 R504 6 R780 8 Re41 9 w283 3

R301 4 R400 5 ROS 6 R792 8 R942 9 W310 4

R302 4 R402 5 R506 6 R793 8 R943 9 W318 4

R303 4 R403 5 R507 6 R796 Ww RO44 9 W343 4
R304 4 R404 5 R608 6 R797 1 RO45 cl] W350 4
R305 4 R405 5 ROS € R799 41 RO46 9 W351 4
R306 4 R406 5 R510 § Re04 70 RO47 g W392 4

R307 4 R407 5 R511 6 Raos, 10 R948 9 W399 4
R309 4 R408 5 ABZ 6 Rei4 410 R949 9 w40s Ww
R310 4 R409 4 R513 6 Reis 10 R964 W W410 §

R311 4 R410 5 R514 6 R820 10 R975 10 wag4 W

R312 4 R414 5 R516 6 R822 10 RO7E 10 wa9g W

Rai4 4 R412 5 R517 6 R823 10 RO78 10 W535 2
R315 4 R413 5 R518 6 R825 70 R984 8 W537 2
R37 4 RAG 5 R523 6 R826 10 R985 8 W538 2

RSE 4 RAS 5 RS24 6 R828 10 R986 8 W551 4

R319 4 RAG 5 R525 6 R830 70 R987 8 W552 4

R320 4 RA17 5 R526 6 R832 10 R988 8 W553 4

R321 4 RAIS 4 R527 6 Ra34 40 R989 8 W554 4

R322 4 R420 § R528 6 R835 10 R990 8 W591 Ww
R324 4 R421 § R629 6 R836 0 R997 8 W592 11
R326 4 R422 5 R540 2 R840 10 wé6o2 7
R327 4 R423 8 RS4t 2 R847 10 RT236 3 W603 7

R328 4 R424 5 R544 2 Re42 10 RT763 4 W634 7
Ra2g 4 R426 8 RS45 2 R843 10 W635 7

R330 4 R4Q7 5 R547 2 R844 10 $901 g W636 4

R331 4 R428 6 R548 2 Re45 10 W648 7

R332 4 R429 § R549 2 R846 10 1390 9 W649 7

R335 4 R431 5 R550 4 R849 10 T906 9 W732 g

R336 4 R432 5 R554 6 R851 10 7944 7 W88T 10
R337 4 R433 5 R555 8 B52 10 ‘1948 10 Waes 10
R33o 4 R434 5 R564 4 R853 10 W948 10

R340 4 R435 § R565 4 R854 10 TP397 4 wo54 W

R3A2 4 R436 5 R566 Ey RBSS 10 TP460 $ Wa5S ah
R343, 4 R437 § R568 6 R85s 10 TPS504 6 W956 WwW
Ra44 4 R439 Es R569 6 R860 10 TP842 10 wos7 WW
R345 4 R440 2 R571 6 R870 10 TP940 9 W959 abl

R346 4 R441 2 R572 6 R871 10 TPO5O 9 ‘we60 al
R347 4 R442 2 R573 6 R872 10 TP961 W W961 W

R349 4 R443, 2 RS74 6 R873 10 Wwo64 kl
R350 4 R44q 2 RS76 6 R874 410 120 2 W965 "
R351 4 R445 & RST? 6 R875 410 130 2 W966 W
R352 4 R446 5 R578 6 R877 10 u180 2 Wwo68 Ww
R353 4 R447 5 R5G0 6 R880 10 225 3 wo7t abl

R354 4 R448 2 RBZ 6 Rast 10 U310 4 W872 Ww

R356 4 R449 2 RE8S 10 Re8S 10 U335 4 W874 YW

RGS7 4 R450 5 F586 10 R884 10 W350 4 Wwe75 ar
RS6S 4 R452 5 RSO1 § RB85 10 W426 5 W876 WW

R359 4 R483 5 R644 7 R866 10 U460 5 W977 Wy
R360 4 R455, 5 R645 7 R887 10 us02 6 W878 Ww





FIG. 9~

CIRCUIT VIEW OF A1—-MAIN BOARD
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VERTICAL PREAMPLIFIERS AND SWITCHING DIAGRAM 2

ASSEMBLY At

CIRCUIT SCHEM BOARD CIRCUTF SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION

100 1B 3D O163 48 3F R143 2 20 Ri95 Ge 2E
C114 iD 4c Q164 3D 4E R144 1G 2D R200 4G 3D

C11s 2D 4D Q165 40 4 R145 26 2D Rado 5G 70

c125 2E 3b Q440 5G YE R160 38 ar Rday br 7D
C126 2E 3B O441 §G TE RIBT 48 4F R442 8G BE

C127 2E 3D R82 38 SF R443 5G 8E

C130 2E 3c R100 1B 3E R153 48 oF R444 5G 8E
C133 5E a R101 2B 4D RtS4 36 3€ RddB 5G 2E
C150 3B 3F RI02 1B 3E RIBS 4c 3E Rado 4G 2D
C164 3D 4E RICa 2B 3D RISB 3c oF R540 SE 2L
0185 4D 4E R104 1c 3D R18 38 oF RS4t 8D 2K
C175 3E 3E RIO5 2 3D Ri89 3B ar REd4 5c eM
C176 3E 3E RIOG 2c 3D Ri63 3D 5B R546 5C 1M
C177 3E 3E Ri08 1B 30 Ri64 30 4E R547 ae 2M
C180 3E 3& ROE 2B 30 Ri65 aD 4E A548 4E 2M
C198 5E 3c Rid 1D 8B Ri86 30 48 S49 ae as

Ci99 5F 4E Rii4 1D 4c RieT 4D 48

C538 4c al RYE 2D 4D RIGS 4D 40 U120A 1D 4c

C839 5G 4 R116 2D 5C R169 30 4B u120B 2D 4c
C545 5c iM R17 2D 5G RI70 30 4E u1206 4D ac
C547 4D 2M R118 2D 5c RI7t 3D 4E u120D 30 4c

1D 2D 5B RI72 3 3 U130 2 20
CR133 SE 2c R120 2D 4c RI73 4D 3c U180. aF 2

CR183 SF oF A124 20 4D RIT4 3D 4c U5S7A 5D 2M

R200 4G 3D R122 2& 4D R175 3E 3E U5378 4E 2M
CR201 &G 3e R123 2D 4c RI76 3E 3E S376 5D 2M
CR202 46 2D Ri24 4D 3c RIT 3E 3E US537D 5c 2M
CR203 5G 2e Ri265 1E 3c A180 3E 3E U540A bE a

R126 1£ 3c R181 4E 3E US408 5 a
2222 3D 7B Ri27 1E 3c F182 5E a
J2222 48 7B R130 1E 3 R183 SE 2F VR200 SF 3é
Ja103 iB 4D AI31 2E 30 Rigs 4F oF
49108 3B 4F RI32 SE 1K Ri86 4aF oF wi9e 8D 5B

RIBS bE 26 Ri8s oF 3 W535 5 8G
O02 1B 3D R136 3E 3c Rigo SF 2 W537 6D 3L.

Q103 28 30 R136 3E 8D R92 3G 2e W538 §D 2b

aiid 1E 4c R138 SE 3c R193 4G 2 Wa4d40 46 2e

Os 2& 40 RI3g oF 2c R194 3G 2& WS4408 4G 2&

0152 3B oF R142 iG 20

Partial A1 also shown on diagrams 1, 3, 4, 5, 6, 7, 8, 9, 10, and 11,

ASSEMBLY A3

CR537 aA 3c CRE42 5A 4c R180 36 5D $200 5A 3c

CRS38 4A 3D Ist 3c 4D S545 BA 4c
ORS39 5A 3D RITO ic 3D R162 3c ae 8550 4A 2G
CR540 aA 3c Rit ic 3D R201 5A 3c
ORS41 5A 5G A1Vi2 1G 2c W2222 1D aA

Partial A2 also shown on diagrams 1, 3, 4, 8, 8, 7, 8, 9, 10, and 11.
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VERTICAL OUTPUT AMPLIFIER DIAGRAM 3

ASSEMBLY Ai

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION

C11s SE 4c DL9210 3c 1€ Reid 3B 1D R250 26 1G
120 4 5c R216 3B 2D R261 36 aw
204 38 1E J2222 2D 78 R217 aB 2E R262 3G W
C210 48 1E R218 3B 1D R265 2H 2H
C215 3B 1c 1266 3G 2s A218 4B 1E R278 2F 2F
C226 4B 2D 1267 4G i R222 3c 10 R284 2E 1F
C226 3D 18 R223 36 1E R282 2E 16
C228 40 2e 202 3B 2D R226 48 ic R263 2E 26
C220 3D 1E Q203 4B aE R226 3D 1c R284 2 2G
C237 3F 1F Q206 3B 1D R227 3€ iF R265 2 ar
C238 3E 2F O207 4B 1E R230 ar 2F R286 1F 2G
C240 3E 2F G230 ae 2F R231 3F iF R287 iF 2G
Ca41 3E ar 0234 oF 1F R232 SF iG R288 ar G
C242 3E oF Q254 4G 2G R234 4 oF R269 oF a
C250 4F 2G Q255 3G 1G R236 SF iF R202 te 3F
C251 3F 1G 256 4G 2H R236 oF 1F R293 1F Ki
C255 er 1G Q257 26 1H R238 4 2F
C262 3G 2d 0283 2F 2G R240 3 1F RT236 oF ar
C281 2& 1G 0284 2F 26 R24t 3E 1F

C282 2e 7G 0285 2F 26 R242 3E 2e U2z25 4B 41D
C282 1F 3G R244 3E ae
C837 40 1M R202 38 2D F245 3E 2F W228 30 5B
C540 4D au R203 38 2D R260 4F 26 ‘we262 3G 58

R204 38 2E R251 oF 1G West 2E 68
R226 3D 2 R206 38 2D R254 ar 2G ‘W282 2 5G
CR227 3D 1E R207 4B 2E R255 3F 1G ‘W283 2E 4G
CR228 3D 2 R210 3B wD R256 4G 2H we272 4H 24
cR220 30 + R212 3B 10 R257 2G 1H W9273 2H in

R213 3B 1E R268 4g a

Partial Al aiso shown on diagrams 1, 2, 4, 5, 6, 7, 8, 9, 10, and 11.

ASSEMBLY A3

R224 2c 4c R280 2c 3c S226 2c ac

Partial A3 also shown on diagrams 1, 2, 4, 6, 8 7, 8, 9, 10, and 11.



A3—FRONT PANEL BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER

cag 1 R538 4 $226 3

C376 4 Res 1 R539 4 $380 4

C7 4 RII 2 R546 4 $390 10

C379 4 AIT 2 R570 4 $392 4

380 4 RZ 2 Reo2 ? 8401 6

R160 2 R720 8 8460 5

CRE537 2 Ri61 2 R723 6 $545 2
CRESS 2 R62 2 R726 8 S550 2
CR539 2 R201 2 R800 10 $555 4

CR540 2 R224 3 Reo2 10 $602 7

CRE4t 2 R280 3 R810 10 $648 7

CRE42 2 Ra71 4 R882 10

R988 a A376 4 R910 9 VR950 14

CRg8o a RS7? 4 RESO ab] VR957 14

R378 4 R951 ab]

DSS18 & R379 4 R982 10 wso 10

DSsi5 9 R380 4 R983 10 Wt 10
Ra0t 6 Rg92 & W2222 2

J9006 10 R438 5 Rees 8 W2223 4

39900 a RIG 6 we200 1

R520 & $90 1 ws2o1 4

550 4 R521 6 $200 2 WS884 8
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TRIGGER SELECT DIAGRAM 4

ASSEMBLY At

cIRCUTT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION { LOCATION NUMBER: LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION

C32 4c 5D R302 ae 3D R345 2& 6c Raio 3G 6C
C337 §D 5E R303 40 3D R386 5E 5E R550 1c 6B
C363 4G 60 R304 4c 40 R347 5E 5E R564 1E 3K
C397 2F SE R305 4c aD R349 §D 4E REGS: 1E 4K
C406 3F 6c R306 4c 4D R350 ar 6D R757 5H 6D
Caos 3G 7D R307 40 4D. R54 BF 8D R763 5G 6D
Cais 3G 6C R309 4c 4c R352 SF 6b
cag 3G 7D R310 4c 5D R363 oF 6D RT763 5G 6D
C565 iE BF Rat 4c 6D R354 SF 6b

A312 4D 60 R356 4F 6D TP3e7 2F 6F
R372 2G 6D R314 4D 5E R387 SF 6D

R383 2H 7 ANS 40 4E R368 oF 70 U310 3D 40
R399 2H 7D RUT 2D &C R35a 5G 6D U336. 4E 4E
CR409 3F 6c R318 2D sc R360 5G 6b US50A 4G 6D
CRAIO 3F 8S R319. 40 4D R364 SF 6D U3608 8G 6D
REGS 1E 3K R320 20 6 R363 4G 6D U360C. 5G 6D

R321 4D 4D Ra64 2G 6c U350D SF 6D
J2222 3G 7B R322 4D 4D R366 5G 8D U350E aF 60
J2223 2 9B R324 4c 5D R366 5G 6b U565 2D 68
2223 3c 8B R326 5D 4F R367 56 6D US65B 1c aK

RS27 sD oF R368 16 5 UBS5C 1D 2K
9302 4c 4D R328 6D oF R369 2a 8D
Q303, 4c 4D R329 6D ar A372 2H 6D W310 4F 5E
Q327 5D 4F R330 6b 4E A373 2H 7D W318 2D 6c
Q328 6D 4E R33t 4D ar RST4 SF 6c W343 2D 6c

0369. 2G 6c R332 5D 4E R375 3F 6B W350 ar 5E
Qa74 oF 6B R335 §D 5E R383 ae 6B W351 SF 60
O381 ar 9B R336 §D SE R381 ae 6c W392 er 6A
Q392 oF 78 R337 SE BE R393 2G 9c W399. aa 6E
O307 2F 6E R339 bE SE R364 2G SE W551 2 BA

9309 2G 8E R340 4E 4E R395, 2F 6E W552 2c 6A

a409 3G 70 Ra42 2e 5c Rass 2G 8E W553 2c 8A
0419 3G 7D R343 ae 50 R399 2G 8 W554 2c 8A

R344 5E 4E R409 3G 6c W636 20 6A
R304 4c 4D

PartialAt also shown on diagrams 1, 2, 3, 5, 6 7, 8, 9, 10, and 11.

ASSEMBLY A3

C376 3A TA R371 4B 7B R538 18 4D $392 2B TA
C377 4A 7B R376 3A TA R539 18 4D S555 2B 6A
C379 48 7 R377 4A 7B RS46 1B 6D

C380 38 6A R378 4A 6B RE7G 1B 8D We2223 2B 5A
R379 4B 7B we20t 1A 6C

Q550 18 &C R80 3B 6A $380 3B vA

Partial A3 also shown on diagrarns 1, 2, 3, 5, 8, 7, & 9, 10, and 11.

ASSEMBLY A4

P9201 1A 1A

Partial Ad aiso shown on diagrams 6, 7, and 8.

OTHER PARTS

39376 SA CHASSIS





orsVSEZELOATSSHSe99THL8EYsonga-songsvOWEaaLOB6yNYHASEGuyOsNIVKWiiuYdtvAgS—

zong'o~wertweeogsareredCZweFouCOED4©FAB’S~+gueMEUBL9203s8Bcoastedaurgisens:oaPenoor—eeeefseyedEnon.WHIRGaneFaeHQO—#gOSEn|»¥9osenfeTem¥2eeuNOTAYeadOvadouduodE 949 BOVid NI 38 GqNoHsCeesse7oF,SMBUDSONTLNNONTVHeyea-@reag-e~CrsDYeezeoeeeay
opassy0TPAR'B=gabeWOHWIVOBHOLYH#ooresoxMNSTe“OTEITEtoyyaa208oe|CEDSaL0N22 sseu bo 2an8°8~ lai secu eeu “yeseedS-SOL6mO11Bas$3weetog.Cian rynr’ 6268 cereve.to.yeaa¥COB“ceed28.5agrowoudaceacsBeseagen|=CORDate RY ERD ovee © yeta ¥ Mter oF secu4 eo T Fey osem oFem na : .Ht 3 vosen Bogen ose —— ‘gees eau" ieeegoorGEES[eran=)>©FRAS“B-SEOceeTREOgraneaeoadaeCEEsage-ce‘“ 22 Te7 veg CRED ih, ee cose Sony CS) ce t+-Q—EO58 4ases0 =p <a] ete woud & aezor ersbetitu91cosoF,ceoiNFRAGBOayTpAa‘a. sore4: Fwordedp>raa

EZGED eras ro CHES) wer area ore, CO) gt areaoyorsanaCer)soeor sceoree Focu oes 008 stcy ota se Zoeo seu yaaa ZieoL884|89¢|inemndondsrofCE)afcl°¢+recozefnaryaeszosevo°oeen.FeeuLoOrenaraadseen|LI}*eezen[es]29:4|sceeMVe9ED ey il . aa 3a [>] os4aeee|92eFCamsgtegazerwoldoneoBag.Fennaceer9008
OBE obeu $ rus axa Cet) oe [Genes axa v] (thar a]coor$$etustHoCaos)—<OPnea)©sate“48RNOHOMdonesard gag’ a+ 35 I 17ramae®@ERHOONY‘OPGHa‘BEEuOHous

ceeBIHHDerroelleaaPleooFPFSeeAT2ySHO‘TrsHoWOH
BorHD eoot geaep PLI| zeeen XKia F s0ro OF8SLee

erroBx17SOv0'wetueer~~BoutesaouGYefBNrn®BNI505HANTakaz0eaeesauovez5eMRagStgyOBSTamTMatayxqEBhs$88,zec0oFea01CEBsaaadeeterseat|oydq[suon]= fT cvureo ag eon aaa]Bong'e~ryremFyZeamaSFeesore eReSewarehoSTaraeHHfadeara
oreu‘eredtprtgr>HOO——Seuareuaxa¥sesHoweessssnvei>ooGs)$arewxtHZETRAR'S+TEARs+ozeuexgerseeenOooon}2H]
vend-as fire]Z£6E0redgse|66EOxeF0'OSESM‘PEONGL

veey4860[asuhos“g's¥]
FeA2 "G40. — Sassa5enwvycaO888OL"Séruon2ceuosecoorp5.ooeOOF; measorgieodete

‘Slen Bebu ace ey Saen BaeFang's:WeoN.;neerweakae3seedSSH"ogso 48°.oeONmgssisesyhianasaveac'arONayweeGevOgsSNIMTLyoruOo.<TEEaTFene's+eadASe+|SWELBVd$Yray;7s.)th4 f osesh € = ELoeroo,HE78sozsm|Ln!|tozsaoeFi~oover O4 s Ire S-Orgn WOH sabesCtasogh

vasoa5 eeBESHS‘tesHOoO.Ot-oranOL’UNEsghee1





TRIGGER P-P AUTO AND OUTPUT DIAGRAM5

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

c4o2 48 70 0420 2c ac R420 4c ac

cata 4B 8D 0421 30 8c Razt 3D ac R463 5F 8D

cats 20 7B Q422 20 7 R422 20 7c R464 4F 8D
Cais 3D 88 423 3D 8c R423 3D 8c R465 4F 8D

C420 1D 7 0428 2D a8 Razd 1c 7 Rd67 4F 8D

c4at 3D ac 429 ap 8B R426 20 ac R46 4F aD
C453 38 sc Qaas 38 8c R427 20 8c R469 4F 9D
C459 5B 8c 0450 3e ac R428 2p 7B R470 aF 8D

C480 1G 8D 2473 4G 9c R428 30 98 R73 4G 9B
C467 ar 8D Qa74 4 ac Ra3t 3E Ey RA74 5G 40C

casa 4F 8c oa76 4G 9D Rag2 2D 98 R476 4F 9D
C473 3F 98 Q4a77 4G 3D R433 3D 9B RA77 aE 9D
casey 4G 8c 487 4G 8c R434 2c 98 Ra7B 5F ac
casa iF 8p R435 3D 9B Ra79 BF 9c

R400 4B 7 R436 2E 8A R480 4G 9p

CA405 4B 8D R402 4B 7D R437 2E 8B R48t 4G 9D

R406 4B ap R403 48 7D R439 3e 8c Raa2 4g 8D
cR414 cc 8B R404 4B 7c R445 3€ 8c R486 ae 9D
CR415 2c ac F405 48 7 Reds 3E ac Rae7 4G 9D

CRA67 4F 9D R408 4B 7D Raa7 4 ac Ra92 4H 9D

cRaTS 3F ea R407 4c 8D R450 3 co R5OI 3G 8D
cRa77 4F 9D Ra08 58 8E R452 5F ac

$2223 2G 9B R410 5B ao R453 aE 8G TP460 4D 8D
12223 58 9B Ratt 2 8B Rd55 5F ac

J2500 4H 10D R412 3c 9B R457 4e 9D U426A 2D 78
R413 2c ac R458 4F 9D ua26B 2E 7B

ao 4B 7 Raid 2c 8B R459 5B 8c ua60 4F 8D
aaoz 48 7D RAIS 2c 8c R460 se 8c
405 48 ap RAG 2c ac R461 BC 2D waio 4B 7D
a406 4B 80 Rat? 3c ac R462 5B 9c
413 3c 2B

Partial A1 also shown on diagrams 1, 2, 3, 4, 6, 7, 8, 9, 10, and 11,

ASSEMBLY A3

R438 2H 78 $460 BA 68

PartialA3 also shown on diagrams 1, 2, 3, 4, 6, 7, 8, 9, 10, and 11.
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2235A CONTROL SETTINGS

DC Voltages

A INTENSITY Midrange

Horizontal MODE A

SEC/DIV 0.1 ms

A TRIGGER Mode P-P AUTO

AC Waveforms

Vertical MODE CH i

CH 1 VOLTS/DIV 1V

CH 1 AC-GND-DC DC

Horizontal MODE A

A TRIGGER LEVEL Midrange

A TRIGGER Mode P-P AUTO

A & B SOURCE VERT MODE

A SOURCE NORM

CH 1 INPUT SIGNAL 1-kHz sine wave, 4V P-P

+4,4V

— 
H

K GATE

L

— meee HI INTEN
+2.6V LO INTEN

A RETRACE

L

I H

| | HOLDOFF GATE
L

+12V

I +8.6V

| 4
) A END OF SWEEP

a 
L

!

y | "
HOLDOFF

“ 
L

ai
7 3.5¥ oLooFF TIMING +1,.9V

— 
H

AUTO GATE

L

SET CH 1 Coupling TO GND

—, H

END OF AUTO TIME-OUT

{4206-97)7683-41
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A SWEEP GENERATOR AND LOGIC DIAGRAM 6

ASSEMBLY A1

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD cincurtT | SCHEM BOARD

NUMBER } LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION [| NUMBER | LOCATION | LOCATION

C500 5C 100 J2zee 48 78 R507 BC toc ABT2 4E 10F
cé0t 58 10G 2223 38 98 REOB 5B 19D E73 8E 10E
c602 3F 10C $2223 48 9B R503 5c toc B74 3E 10F
C503 3G Te $2223 5B 9B RE11 SF 8 R576 oF SE
C504 3D BE 2223 BF 98 R512 ae 9E R577 4G 9E
505 3B ae 42600 4H 90 Rea ae 9E R578 3G 9
C506 3G oF 42850 3H ae cred ap SF R580 aE aF
C517 40 TE J2850 aE 8E ASI6 SF 10E A582 4G 8E
C518 3c 8F R517 8F 10
C519 30 ae 501 58 10D R518 SE 9 TP504 3D 7F
820 3c BE Qs08 5c ioc A523 4c aF us0z 5c 10
C525 4G ar asit aF oe R524 4c eF U504A 30 8E
827 4G oF 0525 4D 7e A525 5G aF u504B 3c aE
829 4G 10F 0555 4c ve R526 3D oF U506A 3F gE
C531 3F 10D Q576 4F 8E R527 4G oF USOBB 4E 8E

578 4G 8E R528 30 108 U532A 5E t0F
CR5OI 58 10D R529 4G 10F U5328 3D 108
crsoe 5B 100 R500 58 100 AbS4 4c 7E us32c 4E 108
R503 3D BE 8601 5B 10D AEBS 4c 7E U532D 4c 40E
R508 48 98 F502 5G 10D RBGB 4c 10E

R509 5c 10C R503 5C 400 REGS 5c 10D w9700 ac oF
crei4 aE 9 A504 3D 86 EES 5C 10D
cA5iB 4D TE R505 38 7e RB 5D 9E
R628 4G oF R506 5B 10D

PartialA1 also shown on diagram 1, 2, 3, 4, 8, 7, 8, 9, 10, and 11.

ASSEMBLY A3

DS518 56 6c R519 2A 6c R723 1c 8 $4018 5A 7
R520 2a 6c S4016 5A 7

R401 5A 7 R524 2a 7D S401A 3A 6c

Partial A3 also shown on diagrams 1, 2, 3, 4, 8, 7, 6, 9, 10, and 17.

ASSEMBLY A4

C7O1A 1G 6A P9201 1D 1A R701 10 4B A724 10 2B
C701B 1G 58 P9201 2a 1A R702 1E 5B R722 1D 24
C702 1G 58 P9700 2c 4c R703 IG 68 RIVAS 2 2
C703 1G 5B P9700 3D 4c R705 2H &C
C705 1H 6c P9700 4G 40 RIOT 1H 3c S701a 1F 3A
C706 én 4c P970C 4H ac R715 20 2c $7018 1B 3A
C708 tH 5C R716 2 23 S701B 2G 3A
CTI5 2c 2B O701 1 Co RIN? 2c 2B
C720 2D 24 QT04A tH 5c R718 2c 28 UT15B 20 28
C722 2d 2h Q7048 2h 5c R719 20 4

Q706 1H 5c VR720 2D 2B

Partial A4 also shown on diagrams 4, 7, and 8.
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B TIMING AND ALTERNATE B SWEEP DIAGRAM 7

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

Ccé03 4D 7G CRE41 3E 40F R645 38 10F VRT12 4c 10F
C635 1c 9G CRO47 2c HE RE46 38 10F
C646 3B WE CA7i2 3c 10F R647 38 4OF weoZ 4D 8G
C847 2c oF R648 ic 10E W603 5D 8G

C648 ales 8G J2300 10 40F R649 2c 10E W634 2B 106

C649 2c 7G Jg400 1D 7G R673 40 9G W635. 2B ie)
C&73 4c 9G 0641 3c 41F W648. 1B NG
CRE48 2c ar R644 3c 9G VR645 38 10F W649 2B 8G

W9700. 3c oF

Partial Al also shown on diagram 1, 2, 3, 4, 5, 6, 8, 9, 10,, and 17.

ASSEMBLY A3

R602 §D 7c $602 50 6c $648 2A 5C

Partial A3 aiso shown on diagrams 1, 2, 3, 4, 5, 6, 8, 9, 10, and 17,

ASSEMBLY A4

craic aC 3c ond 5c 40 One 5C 4G R713 4c 3c

C701p 5c 3B

C710 6c 4c Q708 6c ac R709 be 38 $701c 4k 3A
C712 bo 4c Q7I0A 6C 40 R710 5c 4c
C713 bc 4B Q710B 5C 4c R71 4A 3B W708 5 4c

Partial Ad also shown on diagrams 4, 6, and &.

ASSEMBLY A5

C605 BF ic O67 1E 28 R640 4F 4c 605 5& 4B
C606 SE 1c 674 2E 2B R642 4E 48 U655. 3D 3A
C610 4E 1A 0682 1F 2c R643. aE aA U6G0A oF 3c
Cédt 30 SA 0683 1G 2c R644 3 48 U660B oF 3c
C643 4 4A 0684 2G 38 RESO 2& 2B U660C 3G 3c
C655 3 3A O687 26 38 Rest 30 4A U660D 4F 3c
CB57 3D 3B RES2 3D 4A U660E 1D 3c
C&5S 3E 38 R604 bE 18 R653 40 3A U660F SE 3c
C665 3E 3B REOS 5E ice R6So 2H 2A U6B5A 4G Rie]
C667 1E 4c GOS E 1B R660 3D 2A U665B 2G 3G
670 SF 2c RECO 4E 1A REE 3& 4B U665C 26 3c
Cé72 4E 3B R610 4E 1A ROSS 3D 38 U665D 3G 3c
C680 tH 2c RET bE 1B R664 3E 4B U670A oF 2c

R613 SF 1B REGS 3 38 6708 2F 2c

CREZ5 oF 3 R614 SF 1B ROG? 1E 4c U680A 2 4c

CREBO 3G 3B R616 SE 2B RE68 1D 3c U680B 2E ac
CREB4 2a 20 R617 5E 1B RBGS 2E 4c U680C 3 ac

CRE85 26 2c R618 5E 1B R670 1E 2A u680D 3E ac
CR6S7 8G 3c R6tS: 5F 1c RE7t 1F 2B
CREIS 2H 2B R621 SF ic RET2 ae 38 VR660 3D 3B

CR8I7 3H 2B R623 SF 1c R674 2 238

CRa26 oF 3c R624 SF 1c R675, ae 2B W637 ab 3A
R625 $F 3c R678 1F 2 W638 iG 4B

L667 iE 4c R626 3F 2c R679 3H 4B W643 ar 4B
R627 SF 1c R682 2F 23 W655, 1H 4a

P2100 4H 20 R628 3F 3c R683 oF 2c W672 4E 3A
P2200 4E 4c RESO 3G 20 R684 oF 2B W674 4G 3c
PGAOCA 1D ah R631 3G 26 R686 2F 38 W678 2D 4B

P8408 1D 4a R632 3G ae REST 2a 3B W682 Ke} 38
° R633 4G ae REBS 26 38 wees 1G 3c

630 3G 2c RE34 3G 2D R68o 2G 3c Wés0 1H 4A

631 3G 2 REIS 4G ic REIS 3H 28 W691 1G aA
Q637 aE 48 R637 4 2a Rat? la aA W695, 56 3c
O643 4E 4B R638 4E 4c W698 5G ao

Partial AS also shown on diagram 71,

OTHER PARTS

RS644 3B CHASSIS

REV MAR 1990
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CALIBRATOR AND HORIZONTAL OUTPUT AMPLIFIER DIAGRAM 8

ASSEMBLY At

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER. LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER: LOCATION | LOCATION

C764 4aF AD 770 4F 3H RTT 4H a Reso oF 2
Cc77t 46 4H Q775 5H 3G R778 SH 3G Rea0 oF we
C774 4G 3H Qr78 3F 3H R779 4H 4G e941 2a 2B
C775 4G an Q779 4H 4G R780 oF 3H
CTT 4H ag Q780 oF 3H R7Bt SF 5G UGB5A 1F 23
cre 4G 3G O785 3H 3G R782 3F aH U985B ar 28

C781 3G 3H arse 3H 3G R783 3H 3H U985C 2F 2B

c782 3G 2H R784 oF N U985D 2B 2

O7Bs 3G 3H Rees 3B 7F R785 3G 3H ease 2 2B
C787 SH 3H ROVE 3B 7F R786 aH 3a Use5F 1 2B

C789 3G 2G R764 4F KN R787 3H 3G
Cae7 1 2c R766 ar 3H R78s 3H 3G VR764 ar ww

R768 ar 3H R78o 3H 3a VR762 3G eH
cR764 oF al R770 4aF aH Braz 4H 4a
CRI7O 4F 4 RIT 4aF ie) R793 4H aH W732 38 8F

R780 3F a AI72 4F SH Resa 2G 1B W8700 3B oF

R773 5H 3G RGSS 1F 2B WS705 2B ve
Ja884 2G 48 RI74 4G 3H RO8e 1F 2B WS778 5H 3G

RITE 56 4H ROGT 1F 2B W8788 3h 3G
Q768 ar 3H R776 4H 4G Rea 2aF 23

PartialAi aiso shown on diagrams 1, 2, 3, 4, 5, 6, 7, 9, 10, and 11.

ASSEMBLY A3

CRESS 1H 2D Jssoo aH 2 R726 18 Ese} Rees. 1H 20

cR9Bo 2H 2D R7268 1A 5c

R720 1B 8G Ro92 tH 16 Wo884 26 1A

Partial A3 also shown on diagrams 1, 2, 3, 4, 5, 6, 7, 9, 10, and 11.

ASSEMBLY A4

C7o7 ac 3c O737 40 2a R737 ao 2A R753 3E 1B

C724 4c 2 Q740 3D 2c R738 4D aA R754 3 1B

0728 2D 24 Q742 3D 2B R739 3c 3c R756 3& 18
C749 1E 2c Q745 3D 2c R740 3x 3 R758 2 TA
750 4E 1B R741 3c 3c R768 2 2
C751 aE 2c A724 6c 3c R742 3c 2c R76C 2D 2B
C752 4E ic R725 3c 2G R743 3c 2c R761 20 2B
o762 2D 2A R727 1c 1A R744 3c 2 R762 2 268

R728 2c TA R745 3D 2c

R730 4c 2 R726 3c 3c R746 3D 2c S724 3E 18
CR740 30 2c 8730 4c 3c R747 20 2

R734 ao 3c R748 3E biog U7i5A 2c 2B
POTOS 2B 1B R732 3c 2c R749. 4E 1c U750 §D iA

R733 4D 3c R760 4E 1c U760 41D 1B
Q730 30 20 R734 40 3B R7Et 2E 18
Q732 4D 2B R735 3c 2c R752 4E 1c VR740 io 1A

Partial Ad also shown on diagrams 4, 6, and 7.
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POWER INPUT, PREREGULATOR, AND INVERTER 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

C3G6 2 4K CR948 SE 10M Rg12 4c aL Re46 br q0L,
C904 1D &M ROIS 3c gM
C906 1E BL Es07 ar mK Rei4 3D SL. Ra47 oF ol.
Ceo7 oF 7M ROIS 3D TOL Rods 5E 10N
C908 er 7M Ps08 3F 7L Rg16 3D 10M Ro4g 4G 401,
Cot7 30 FOL P90e 3F ot Ro17 30 aL
caig 3E TOL Ped0 3F BL ROIS 3D 10M Seot 1c 5M
C822 3D TOL R921 3D aM

ce25 2D 10L Qg08 3F ot R922 3D 10M 390 2D 6L

coda ar BK Q928 2E OM R925 2E 3M T906 2G BL
Ca4t 4F aK 0930 2E OM R926 1D SN Tada 4F aK

cage 60 401. Q936 4c iM R27 ae OM
C643 4D 401, 9938 4E 10k, R928 2E OM TPade 4D 10M
C845 2D 10M 9939 4E 10h, Rg20 ae 9M TeesC 6D ol
cada SF OL Q944 46 10L. E30 ae 9M

Q846 5G 10K Re35 5D iM U930 3 10M
CROOT 4D 6M Q947 4G 10K RO37 4D tik

cReO2 1D 6M a3 4D 11M VRG25 2 OM

oRg03 1D 6M R397 2G 6G Reae &D 1k VRC35 4D 11M

cR904 10 6M R398 20 6G Re40 §D 101. VR943 4E 40L
CROO7 vied BK ReOS 2c BL Rodi 4E 10M
CRa08 3F at RE0s 2D 6L. Ro42 4E 10L weo40 1c 6.
CRS20 aF OM RS07 4G 8K R943 SE 7OL. W9190 20 6L
CRe46 5G 41K Ra08 3F o. ROA4 4E 40M

CROAT 4G 10K Re0e 3F a. RE45 ar 40M

Partial At also shown on diagrams 1, 2, 3, 4, 5, 6, 7, 8, 10, and 71.

ASSEMBLY A3

Ose1s 4B tA RO1O 3B 1c

PartialA3 aiso shown on diagrams 1, 2, 3, 4, 5 6, 7, 8, 10, and 11,

ASSEMBLY A6

c900 18 1B Root 1B 2B RveOt 1c 2A weort 1A 1A
e902 28 3B R803 2B 2 wso4t ic 2A
C903 18 3A Toot 1B 28 weooot 2A 2A

RT9O1 2B 2a T9038 1B 38 wotot 2c 2A
R900 18 2A

OTHER PARTS

Fa00t 1A CHASSIS FL9001 1A CHASSIS Qs070 3F CHASSIS
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POWER SUPPLY SECONDARIES, Z AXIS, AND CRT DIAGRAM 10

ASSEMBLY At

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER: LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOGATION | LOCATION NUMBER LOCATION | LOCATION

cB24 1E TF R851 ar 8L 0845, 1F 3M R874 aH 1K
B25. 1E aL CRESS 4 $L 0882 4c 2B R872 3H 1K
C828 26 4u CRESS ar Wh Q885 2D 5K 873 3H 1K
C832 1F at CRESS 3F Te RS74 3K 1K
cB3s 2F al CRB8S2 ac 3B R583 2c 8F R875 3K 1K
C845 oF aM CRO54 3D oH ESE 2c BF R877 4H 1K
CB4S 1F 3M CRSES 4D a Ra04 2B 6E 880 4A 28
C847 1F 3M CRS5S 30 SH R805 2B 6F R88t Ese4 5B
C849 1F 4N CR957 40 SH Rai4 2B 8E Rass 5A 3c

C851 4F 4. CRE6O 4D SH Reis 2c TF Read 68 30
C853 4F 7H CRO6T 50 SH Ra20 2c TF R885 2D aK
C854 4F 7 cRO62 5E SH R822 ic 3M R86 2D Le
C855 3F 7K CRO63 60 SH Ra23 1D 2M Res? 4B 38
cert 2H ik. ROG 6D EN Re25 TE aL Rese 3B 2c
C873 3H AL cRE7O 60 a RE26 1E 2M Reso 4B 2c
C875 4H 1K E28 2E 2K R890 oF BH
C877 4H qk DS856 oF ral R830 1E 3M R894 3B 2c
C88t 58 48 Dsess oF ral R32 1F 3M R893 4F bt
C882 48 3B DS870 4 7H RE34 ar aL RO7S 3E 6K
C893 4F 6H R835 ae aL R976 3E &
ca54 3E 8H J2700 6G 8G R836 oF 4L RO78 se Bw
C956 46 8H 398708 2G bin R840 2F 4b
CO57 4 7H 39882 6¢ 3B RB4t oF aM T3468 3D a
CoE bE oF RBAZ ar 4M
Cars 36 6K Las6 3 TH R843 2F 4 TP842 aF 4L
ce76 3 BK R844 iF 3M
ce78 oF 6 P6870 SF 7H RB45 iF 3M UBB2ZA 4B 3B

Pe7t 4E TH R846 1F 3M 8828 4B 3B

ORS5t 2c TE RB43 1F 3M uSs75 3D EN
CR805 28 6F 583 2c oF Rast ar 4M

CRB18 20 TF Q586 2c aE REZ 4 4M VRE28 a 3l
CR820 20 TF 9804 2B oF Ras3 4F TH
CR823 1D ae O814 2B oF R8S4 4F TW W262 30 §8
CR824 1€ aM Q825 1E 3st R&S5 4F a W881 5c 5F
CR825 1E 3M 828 iF 3M Rasa 3F 7s Wass 2D BS
R829 1E 3M Q835 oF 4M R860 3F TH wads SE a
CR840 OF aM 840 aF 4M R870 2H 1K Wwa800- 18 an
CR845 iF 3M Wa870 4G 6H

Partial Al also shown ort diagrams 1, 2, 3, 4, 8, 6, 7, 8, 9, and 17.

ASSEMBLY A3

49006 2H 1c R802B 2A 1c Ress 2H ic woo 5E 38
R810 tA 1c wot 55 38

R800 1A 19 R82 3A 1B $390 2A 18
802A 2A 1G R962 2H ic

PartialA3 aiso shown on diagrams 1, 2, 3, 4, 6, 6, 7, 8, 9, and 11.

ASSEMBLY A7

Dsséet 5c TA DS882 §D 4A wes62 5c 3A

OTHER PARTS

Bl 5G CHASSIS {9300 1B CHASSIS. V8870 2a CHASSIS
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POWER DISTRIBUTION DIAGRAM 11

ASSEMBLY At

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION

C200 2D 4F 42400 28 40F w408 6c 98 weo6e 3c 10G

C201 4E 4F 48400 3G 7G wao4 2c 6E W871 2c oF

C220 3D 2E wags 4D 7E Wwe72 2c TE

Cera 2c 2d L451 5 7E W591 4& SE W874 aE Kia

C451 6D bE L4ag 4c OF W5O2 4& 1OF W876 2E 3K

C494 3c 6E Web4 1c 7G W878 4c 9G
C499 4D 6D R220 2D 2E Wass. 1c aL W877 4c 7G

C507 4D 7 Rdg4 2c TF Wess 6c 4 W878 aE aK

csa0 4c 2u R796 4E Be W856 2c 6G weet xe 7B
C796 5F N R787 2 N W857 23 9G wae &C we
Cre7 3E N R799 1c 4G wese 1c 6G W995, 5C 9B
o7es 1c 4G ROSS 3c 4 we6o 2B 106. wso7 2D SF

W861 48 10G ‘woos. 4D SF
£200 20 SF TPOST 48 10F W864 20 au wee 50 oF
E20 4D SF W965 ic 3K W8705 26 Te
E272 20 2d W272 2 td WO65 ac 3K weast 5a TF
E590 30 10D Wa66 3B oF

Partial AT also shown on diagrams 1, 2, 3, 4, 5, 8, 7, 8, 9, AND 10.

ASSEMBLY A3

Reso a 5D Rost 2H 6D VRS5O 2H 5D VRSS1 2H 70

Partial A3 aiso shown on diagrams 1, 2, 3, 4, 5, 6, 7, 8 9, and 10.

ASSEMBLY AS

PS400A, 3G 2A Ped00B 3G aA

Partial Ad aiso shown on diagram 7.
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Section 10—2235A Service

REPLACEABLE

MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are availabie from or through your fo-

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

applicable.

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. Federal Cataloging

Handbook H6-1 can be utilized where possibile.

FIGURE AND INDEX NUMBERS

items in this section are referenced by figure and index

numbers to the illustrations.

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.

123465 Name& Description

Assembly and/or Component

Attaching parts for Assembly and/or Component

END ATTACHING PARTS

Detail Part of Assembly and/or Component

Attaching parts for Detail Part

END ATTACHING PARTS

Parts of Detail Part

Attaching parts for Parts of Detail Part

END ATTACHING PARTS

Attaching Parts always appear in the same indentation

as the item it mounts, while the detail parts are indented to

the right. Indented items are part of, and included with, the

next higher indentation.

Attaching parts must be purchased separately, un-

less otherwise specified.

ABBREVIATIONS

Abbreviations conform to American National Standards

Institute YI.
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Replaceable Mechanical Parts - 22354 Service

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.

Code Manufacturer, Address City, State, Zip Code

01536 = TEXTRON INC ROCKFORD IL 61108

CAMCAR DIV 1818 CHRISTINA ST

SEMS PRODUCTS UNIT

02768 ILLINOIS TOOL WORKS INC 195 ALGONQUIN ROAD DES PLAINES IL 60016-6103

FASTEX DIVISION

05129 KILO ENGINEERING CO 2118 0 ST LA VERNE CA 91750-5422

06383 © PANDUIT CORP 17301 RIDGELAND TINLEY PARK IL 07094-2917

06915 RICHCO PLASTIC CO 5825 N TRIPP AVE CHICAGO IL 60646-6013

07416 NELSON NAME PLATE CO 3191 CASITAS LOS ANGELES CA 90033-2410

04260 ral EK SINUFACTURING OF OREGON PO BOX 4200 BEAVERTON OR 97076-4200

METALS

12327, FREEWAY CORP 9301 ALLEN OR CLEVELAND OH 44125-4632

13511 AMPHENOL CADRE LOS GATOS CA

DIV BUNKER RAMO CORP

22670 «= @ M NAMEPLATE INC 2040 15TH AVE WEST SEATTLE WA 98119-2728

23740 AMUNEAL MFG CORP 4737 DARRAH PHILADELPHIA PA 19124-2705

24931 = SPECIALTY CONNECTOR CO INC 2100 EARLYWOOD DR FRANKLIN IN 46131

PO BOX 547

70803 COOPER BELDEN ELECTRONICS WIRE AND C 2000 S BATAVIA AVE GENEVA IL 60134~3325

SUB OF COOPER INDUSTRIES INC

71400 BUSSMANN 114 OLD STATE RD ST LOUIS MO 63178

DIV OF COOPER INDUSTRIES INC PQ BOX 14460

73743 FISCHER SPECIAL MFG CO 111 INDUSTRIAL RO COLD SPRING KY 41076-9749

78189 ILLINOIS TOOL WORKS INC ST CHARLES ROAD ELGIN IL 60120

SHAKEPROOF DIV

80008 = TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 97077-0001
Po BOX 500

83385 MICRODOT MFG INC 3221 W BIG BEAVER RD TROY MI 48098

GREER-CENTRAL DIV

83486 ELCO INDUSTRIES INC 1101 SAMUELSON RD ROCKFORD IL 61101

86113 MICRODOT MFG INC 149 EMERALD ST KEENE NH 03431-3628

CENTRAL SCREW-KEENE DIV

86928 = SEASTROM MFG CO INC 701 SONORA AVE GLENDALE CA 91201-2431

93907 TEXTRON INC 600 18TH AVE ROCKFORD IL 61108-5181

CAMCAR DIV

$3108 FELLER 72 Veronica Ave Summerset NJ 08873
Unit 4

$3629 SCHURTER AG H 2015 SECOND STREET BERKELEY CA 94170

C/O PANEL COMPONENTS CORP

TKOi74 BADGLEY MFG CO 1620 NE ARGYLE PORTLAND OR 97211

TKO858 STAUFFER SUPPLY CO (DIST) 810 SE SHERMAN PORTLAND OR 97214

TKO&61 H SCHURTER AG DIST PANEL COMPONENTS 2015 SECOND STREET BERKELEY CA 94170

TK1154 COMPLEX TOOLING INC 4635 NAUTILUS COURT SOUTH BOULDER CO 80301

TK1285 GEROME MFG CO INC PO BOX 737 NEWBURG OR 97132

TKL287 ENOCH MFG CO 14242 SE 82ND OR CLACKAMAS OR 97015

PO BOX 98

TKI319 MORELLIS Q & D PLASTICS 1812 16-TH AVE FOREST GROVE OR 97116
TK1336 PARSONS MFG CORP 1055 OBRIEN MENLO PARK CA 94025

TK1544 COMPUTER CONNECTIONS 30808 SAN ANTONIO ST HAYWARD CA 94544

TKIS70 HERD MFG 9227 CLINTON RD CLEVELAND OH 44144

TK1S35 ACCRA FAB INC 11007 NE 37TH CIRCLE VANCOUVER WA 98682

TK2185 TRIQUEST CORP 3000 LEWIS AND CLARK HWY VANCOUVER WA 98661-2999

1K2278 COMTEK MANUFACTURING OF OREGON PQ BOX 4200 BEAVERTON OR 97076-4200

10-2
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Replaceable Mechanical Parts - 2235A Service

Fig. &

Index Tektronix Serial /Assembly No. Mfr.

No. Part No. Effective Dscont Qty 12345 Nawe & Description Code Mfr. Part No.

i 334-5001-06 1 MARKER, [DENT:MKD CAUTION 80008 + 334-5001-06
-2 200-3153-06 1 COVER,REAR ASSY:W/LABELS 80008 200-3153-06
-3 343-1278-00 2 RTNR, POWER CORD: POLYCARBONATE GRAY TK2165 ORDER BY DESCR

(ATTACHING PARTS)

“4 211-0712-00 2 SCR,ASSEM WSHR:6~32 X 1.25,PNH, STL, TORK 01536 ORDER BY DESCR
(END ATTACHING PARTS)

“5 211-0722-00 4 SCREW,MACHINE:6-32 X 0.25, PNH,STL 80009 211-0722-00
~6 334~7801-00 1 MARKER, IDENT:MKD 22358 80003 334-7801-00
-7 367-0289-00 2 HANDLE, CARRYING: 13.855, SST 80009 367-0289-00

(ATTACHING PARTS}

~8 212-0144-00 2 — SCREW,TPG, TF:8-16 X 0.562 L,PLASTITE,SPCL 93907 225-38131-012
HD

(END ATTACHING PARTS)
9 211-0325-00 1 SCR, ASSEM WSHR:4-40 X 0.25, PNH,STL,TORX 19 01536 ORDER BY DESCR
-10 390-0790-00 1 CABINET, SCOPE: TKI935 ORDER BY DESCR
-11 348-0659-00 2 FOOT, CABINET:BLACK POLYURETHANE TK2165 ORDER BY DESCR

REV APR 1990 10-3
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Replaceable Mechanical Parts - 2235A Service

Fig. &

Index Tektronix Serial/Assembly No. Mfr.

No. Part No. Effective Dscont Qty 12345 Name & Description. Code Mfr. Part No.

a1 334-7726-00 1 MARKER, IDENT:MKD BEZEL 80009 334-7726-00
“2 426-1765-02 i FRAME, CRT: POLYCARBONATE GRAY TK2165 ORDER BY DESCR

(ATTACHING PARTS)
-3 211~-0690-01 2 SCREW, MACHINE: 6-32 X 0.875 PNH, SST 86113 ORDER BY DESCR

(END ATTACHING PARTS)
“4 337-2775-00 1 SHLD, IMPLOSION: FILTER, BLUE 2211/2213/2215 80009 337-2775-00
“5 366-1391-04 1 KNOB:GRAY,0.3 00 X 0.14 1D X 0.32 H TK2165 366-1391-04
“6 366~1879-01 1 KNOB:GRAY 0.5 00 X 0.531 H PLSTC 80009 366~-1879-01
-7 384-1575-00 2 EXTENSION SHAFT:8,805 L,¥/KNOB, PLASTIC 80008 384~-1575-00
-8 358-0550-00 1 BUSHING, SHAFT:0.15 ID X 0.488 L,PLSTC TK2165 ORDER BY DESCR
“9 366-1146-00 2 KNOB:GY,0.127 ID X 0.392 0D X 0.466 H 80009 366-1146-00
-10 —- 366-1146-00 2 KNOB:GY,0.127 ID X 0.392 OD X 0.466 H 80009 366-1146-00

il 366-2148-01 2 KNOB: GY, VOLTS/DIV,0.72 09,0.79 HW/0.25 DIA 80008 366-2148-01

SHAFT & SKIRT

-12 366~0575-00 2 KNOB: GRAY,CAL,0.127 ID X 0.392 OD X 0.4 H TK2165 ORDER BY DESCR

-13 331~0328-00 1 DIAL, CONTROL: 10 TURN,O.0 TO 9.99 05129 461-S-70

-14 — 210-0840-00 1 WASHER, FLAT:0.39 ID X 0.562 OD X 0.02,STL 86928 ORDER BY DESCR

-15 — 366-0573-00 9 PUSH BUTTON: IVORY GY,0.186 SQ X 0.48 H TK2165 ORDER BY DESCR

~18 — 366-2049-01 6 — KNOB:GY,0.172 ID X 0.41 0D X 0.496 H W/BAR 80009 366-2049-01

-17-377-0512-03 6 INSERT, KNOB:0.128 1D X 0.37 OD X 0.67 L,XL 80009 377-0512-03

-18 = 131-0126-00 2 CONN, RCPT, ELEC: BNC, FEMALE 24931 283R205-2
~19 366-0576-00 i KNOB:MED GRAY, CAL, 0.083 ID X 0.45 00 X TK2165 ORDER BY DESCR

0.456 H

~20 — 368-1840-04 1 KNOB: GY, TIME/DIV,0.127 ID X 0.855 OD X 80008 366-1840-04

0.844 H

“21 366-1850-00 1 KNOB: CLEAR, 0.252 ID X 1.2 0D X 0.383 H 80008 366-1850-00

-22 — 131-0955-00 1 CONN, RCPT,ELEC:BNC,FEMALE 13511 31-278

~23 210-0255-00 1 TERMINAL, LUG:0,391 ID, LOCKING,BRS CD PL 12327 ORDER BY DESCR

~24 — 333-3780-00 1 PANEL, FRONT: 07416 ORDER BY DESCR

-25 — 386~-4850-04 1 SUBPANEL, FRONT: TK2185 ORDER BY DESCR

(ATTACHING PARTS)
~26 — 213-0881-00 3 SCREW, TPG,TR:6-32 X 0.25 TYPE TT,FILH,STL 83385 ORDER BY DESCR

-27) = 213-0882-00 2 SCREW, TPG,TR:6-32 X 0.437 TAPTITE, PNH,STL 83385 ORDER BY DESCR

(END ATTACHING PARTS)
-28 — 348-0660-00 4 CUSHION,CRT: POLYURETHANE 80009 348-0660-00

~29 © 378-0877-02 1 REFLECTOR,LIGHT: PLASTIC 80008 378-0877-02

{ATTACHING PARTS)
~30 213-0814-00 i SCREW, TPG,TR:6-32 X 0.75,FLH,100 DEG, STL 83385 ORDER BY DESCR

{END ATTACHING PARTS)
eBL enon wrens 1 SCALE ILLUM BOARD ASSY(SEE A7 REPL)

~32 407-3217-02 1 BRACKET , GROUND: ALUMINUM TKI570 ORDER BY DESCR

{ATTACHING PARTS)
~33 210-0586-00 2 NUT, PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00

END ATTACHING PARTS}
“34 214-3375-01 2 LEVER, SWITCH:AC/DC,PLASTIC TK2165 ORDER BY DESCR

-35 — 358-0728-00 1 BUSHING,BD MTG:ALUMINUM TK1287 ORDER BY DESCR

-36 — 441-1571-00 1 CHASSIS, SCOPE: FRONT, L FRAME TK1285 ORDER BY DESCR

{ATTACHING PARTS)
-37 = 213-0881~-00 4 SCREW, 1PG,TR:6-32 X 0.25 TYPE TT,FILH,STL 83385 ORDER BY DESCR

{END ATTACHING PARTS}

-38 = 386-4443-00 1 SUPPORT, SHIELD: CRT , FRONT, PLASTIC 80008 386-4443-00

-39 = 200-2519-00 1 CAP CRT SOCKET: NATURAL LEXAN 80008 200-2515-00

-40 214~1061-06 1 SPRING,GROUND:CRT SHIELD 80009 214-1061-06

~41 426-1766-00 1 MOUNT RESILIENT: CRT, REAR 80009 ~426~-1766-00

~42 334-1379-00 1 MARKER, IDENT: MKD HI VACUUM 07416 ORDER BY DESCR

43 334-1951-00 1 MARKER, IDENT: MKD WARNING,CRT VOLTAGES 22670 ORDER BY DESCR

~44—-337-2774-00 1 SHIELD, ELEC:CRT, STEEL 23740 C2059

AB ween meme 1 DELAY LINE, ELEC: (SEE 09210 CHASSIS REPL)

-46 —-346-0121-00 2 STRAP, TIEDOWN,E:6.125 L,NYLON 06383 PLC1.51-S8

(ATTACHING PARTS)
-47 —-213-0882-00 2 SCREW, TPG,TR:6-32 X 0.437 TAPTITE, PNH,STL 83385 ORDER BY DESCR

(END ATTACHING PARTS}
~48 — 346-0128-00 1 STRAP, TIEDOWN,£:8.0 L X 0.1 W,NYLON 06383 PLT2M

~49 136-1075-00 1 SKT,PL-IN ELEK:CRT SOCKET ASSY TKi544 ORDER BY DESCR
~50 334-4251-00 1 MARKER, IDENT: MKD CAUTION 07416 ORDER BY DESCR

-51 337-2772-04 1 SHIELD, ELEC: POWER SUPPLY,TOP ALUMINUM, MM & 80008 337-2772-04
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Replaceable Mechanical Parts - 2235A Service

Fig. &

Index Tektronix Serial /Asserbly No. Mfr.

No. Part No. Effective Dscont Qty 12345 Name & Description Code Mfr. Part Ko.

2-52 — 211-0379-00 5 SCREW, MACHINE: 4-40 X 0.312, FLH,CD PL, T-9 80008 211-0379-00
(END ATTACHING PARTS)

~53 0 337-2772-03 i SHIELD, ELEC: POWER SUPPLY,SIDE, ALUMINUM, MM 80009 337-2772-03

(ATTACHING PARTS)

-54 — 211-0305-00 i SCR,ASSEM WSHR:4-40 X 0.437,PNH,STL,CD PL 01536 ORDER BY DESCR

(END ATTACHING PARTS)

~55 — 348-0555-00 i GROMMET ,PLASTIC:SIL GY,U SHAPE,0.52 ID 80009 348-0555-00

~56 344~0334-01 1 CLIP,CKT BD: PLASTIC,GRAY TK2165 ORDER BY DESCR
~57—-134~0158-00 2 BUTTON, PLUG: 0.187 DIA, NYLON 02768 207-080501-00

~58 —-200-2264-00 1 CAP, FUSEHOLDER:3AG FUSES $3629 FEK 031 1666
~59 200-1388-03 1 COVER, FUSE LEAD: POLYURETHANE 80008 200-1388-03
~60 — 204-0833-00 1 BODY , FUSEHOLDER:3AG & 5 X 20MM FUSES TKO861 031 1653 (FEU)
~6i 210-1039-00 1 WASHER, LOCK: 0.521 ID, INT,0.025 THK, SST 24931 ORDER BY DESCR
~62 131-0955-00 i CONN, RCPT, ELEC:BNC, FEMALE 13511 31-279
BR ween eee 1 FILTER,RFI:(SEE FL9001 CHASSIS REPL}

(ATTACHING PARTS)

~64 — 211-0379-00 2 SCREW, MACHINE: 4-40 X 0.312,FLH,CD PL,T-9 80009 211-0379-00
{END ATTACHING PARTS)

~65 — 200-2845-00 1 COVER,CKT BOARD: LINE FILTER TK2165 ORDER BY DESCR
“6600 teeee -=--- 1 CKT BOARD ASSY:EMI FILTER(SEE A6 REPL)

(ATTACHING PARTS}

-67 210-0586-00 2 NUT,PL, ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
~68 129-0899-00 2 SPACER, POST:0.485 L,4-40 INT/EXT,STL,0.25 TKO858 ORDER BY DESCR

HEX

~69 211-0379-00 2 SCREW, MACHINE: 4~40 X 0.312,FLH,CD PL, 1-9 80009 211~-0379-00
(END ATTACHING PARTS)

-70 195-3890-00 1 LEAD, ELECTRICAL: 18 AWG,4.5 L,5-4 80008 195~3990-00
(ATTACHING PARTS)

“71 210-0457-00 1 NUT,PL, ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
(END ATTACHING PARTS)

-72 334-3379-06 1 MARKER, IDENT:MKD GROUND SYMBOL 80008 334-3379-06
~73 407-3673-00 1 BRACKET, HEAT SK: ALUMINUM 80008 407-3673-00

(ATTACHING PARTS}

-74 210-0586-00 i NUT,PL, ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
-75 211-0379-00 2 SCREW, MACHINE: 4-40 X 0.312, FLH,CD PL,T-9 80002 211-0379-00

{END ATTACHING PARTS)

~76 — 343-1025-00 1 RETAINER, XSTR: TKL154 ORDER BY DESCR
(ATTACHING PARTS)

“77 ~~ 214-0302-00 1 SCR,ASSEM WSHR:4-40 X 0.75,PNH,STL,TORX DR 01536 ORDER BY DESCR
~78 210-0586-00 1 NUT, PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00

(END ATTACHING PARTS}

~73 342~0582-00 1 INSULATOR, PLATE: TRANSISTOR, CERAMIC 80008 342-0582-00
~80 343-0969-00 L RETAINER, XSTR: 80008 343-0863-00

(ATTACHING PARTS)

~81 211-0691~-00 1 SCREW, MACHINE: 6-32 X 0.625,PNH,STL TKO858 ORDER BY DESCR
~82 210-0408-00 1 NUT, PLAIN, HEX:6-32 X 0.312,BRS CD PL 73743 3040-402

{END ATTACHING PARTS)

~83 — 342-0555-00 2 INSULATOR, PLATE: HEAT SINK, ALUMINA 80009 342~-0555-00

~84 — 441-1536-03 1 CHASSIS, SCOPE: REAR, FRAME TKL285 ORDER BY DESCR

-85 = -344-0367-01 3 CLIP, GROUND: CU-BE 80009 344-0367-01
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Replaceable Mechanical Parts - 2235A Service

Fig. &

Index Tektronix Serial/Assembly No. Mfr.

No. Part No. Effective _ Dscont Qty 12345 __ Rane & Description Code Mfr. Part No.

3-1 334~4251-00 1 MARKER, IDENT: MKD CAUTION 07416 ORDER BY DESCR

2 337-2773-02 1 SHTELD, ELEC: POWER SUPPLY, LOWER PLASTIC 800038 337-2773-02
{ATTACHING PARTS}

~3 214-0305-00 i SCR, ASSEM WSHR:4-40 X 0.437,PNH,STL,CB PL 01536 ORDER BY DESCR
(END ATTACHING PARTS)

-4 366-1480-03 1 PUSH BUTTON: BLACK, OFF 80009 366-1480-03

“5 384~-1576-01 1 EXTENSION SHAFT: 12.544 L, PLASTIC 80008 +384~-1576-01

ieee 1 SWITCH,PUSH:4A 250VAC B (SEE ALS901 REPL)
-7 377-0512-03 6 — INSERT,KNOB:0.128 ID X 0.37 00 X 0.67 L,XL 80009 377-0512-03

$B ween eee 1 CKT BOARD ASSY:FRONT PANEL(SEE A3 REPL)
(ATTACHING PARTS)

“3 211-0325-00 4 SCR, ASSEM WSHR:4-40 X 0.25, PNH,STL, TORK 19 01536 ORDER BY DESCR
{END ATTACHING PARTS)

210 0 ween oon i CKT BOARD ASSY:ALTERNATE SWEEP(SEE A5 REPL)

eLL 0 serer woven 1 CKT BOARD ASSY:MAIN(SEE Al REPL)
“12 337-3201-04 1 SHIELD, ELEC: TOP ATTEN TKi285 ORDER BY DESCR

(ATTACHING PARTS}

“13 211~0825-00 4 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX 79 01536 ORDER BY DESCR

-14— 211-0326-00 2 SCREW, MACHINE:4-40 X 1.25, PNH, STL 83486 ORDER BY DESCR
(END ATTACHING PARTS}

TLR ween wees i CKT BOARD ASSY:ATTENUATOR(SEE AZ REPL)
(ATTACHING PARTS)

“16 211-0305-00 1 SCR, ASSEM WSHR:4-40 X 0.437,PNH,STL,CD PL 01536 ORDER BY DESCR

~17 — 361-1166-00 1 SPACER, SLEEVE:0.228 L X 0.162 10,BRS 03260 ORDER BY DESCR

~18 — 211-0325-00 1 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX 19 01536 ORDER BY DESCR

-19 — 129-0088-00 1 SPACER, POST:0.966 L,4-40 EA END,AL,0.188 TKOB58 ORDER BY DESCR
HEX

(END ATTACHING PARTS)

CKT BOARD ASSY INCLUDES;

~20 384~1056-00 2 EXTENSION SHAFT:6.58 | X 0.123 0D, EPOX GL. 12278 ORDER BY DESCR

-21 — 401-0370-01 2 — .BEARING,CAM SW:END,0.6 DIA 800es = 401-0370-01
(ATTACHING PARTS)

722 211-0343-00 2 . SCREW, MACHINE:4-40 X 0.25, TRUSS HD, STL TKO858 ORDER BY DESCR

-23 — 361-1300-00 2 . SPACER, BEARING: 0.115 ID X 0.2 00,BRASS TK2278 ORDER BY DESCR

“24 — 210-0406-00 8 .NUT, PLAIN, HEX:4-40 X 0.188,BRS CD PL 73743 12161-50
. (END ATTACHING PARTS)

~25 = 214-1126-02 4 ,SPRING, FLAT:0.7 X 0.125,CU BE RED CLR 80009 214-1126-02

~26 — 214-1752-00 8 ROLLER, DETENT:0.125 OD X 0.16,SST 80009 214~-1752-00

~27 ~~: 105-0934-01 2 —— .ACTUATOR,CAM SW:AC-GND-DC 80009 105-0834-01

+28 — 401-0389-00 2 — .BEARING,CAM Sw:CENTER,0.6 DIA 80009 401-0368-00

: (ATTACHING PARTS)

-29 = 211-0325-00 4 «SCR, ASSEM WSHR:4-40 X 0.25,PNH, STL, TORX T9 01536 ORDER BY DESCR

~30 = 210-0406-00 2 -NUT, PLAIN, HEX:4-40 X 0.188,8RS CD PL 73743 12161-50

. (END ATTACHING PARTS)

~31 105-0935-02 2 — .ATTEN CAM SW:ATTENUATOR VOLTS PER DIVISION 80008 105-0935-02

~32 401-0370-00 2 — .BEARING,CAM SW:END,0.6 DIA 80008 401-0370-00

~33) 0 214-1126-01 4 — .SPRING,FLAT:0.7 X 0.125,CU BE GRN CLR 80008 214-1126-01

~34 0 214~1752-00 8 ROLLER, DETENT:0.125 OD X 0.16,SST 80008 214-1752-00

385 wrens wee 1 .VAR RES 10K C (SEE AO2R19/R93)
~36 343-1020-00 2 RETAINER ,CONT:ABS GRAY TK2165 ORDER BY DESCR

. (ATTACHING PARTS)

~37— 211-0325-00 4 SCR, ASSEM WSHR:4-40 X 0.25,PNH,STL, TORK 19 01536 ORDER BY DESCR
~38 =.361-1218-00 2 . SPACER, SLEEVE:0.738 LX 0.13 ID,BRS TK2278 ORDER BY DESCR

(END ATTACHING PARTS)

~39 131-1758-11 2 .CONT ASSY,ELEC:8 CONTACTS TK2Z165 ORDER BY DESCR

~40 — 131-1758-12 2 .CONT ASSY,ELEC:8 CONTACTS TK2165 ORDER BY DESCR

oe eel 1 CKT BOARD ASSY:TIMING(SEE A4 REPL)

. (ATTACHING PARTS )
~42 — 211-0825-00 3 SCR,ASSEM WSHR:4-40 X 0.25, PNH,STL,TORX 19 01536 ORDER BY DESCR

(END ATTACHING PARTS)

~43-337-3291-01 1 SHIELD,ELEC: BOTTOM, 2200 TK1285 ORDER BY DESCR
(ATTACHING PARTS)

~44 — 210-0586-00 1 NUT,PL, ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00

(END ATTACHING PARTS)

~45 — 129-0806-00 2 SPACER, POST:0.685 L,4-40 INT/EXT,AL,0.25 TKO858 ORDER BY DESCR
HEX

~48 — 128-0899-00 1 SPACER, POST:0.485 L,4-40 INT/EXT,STL,0.25 TKO858 ORDER BY DESCR
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Replaceable Mechanical Parts ~ 2235A Service

Fig. &

Index Tektronix Serial /Assenbly No. Mfr.

No. Part No. Effective Dscont Qty 12345 Nane & Description Code Mfr. Part No.
he

STANDARD ACCESSORIES

[1 015-0527-01 2 ACCESSORY PKG: TWO P6109 OPT 01 PROBES 80008 015-0527-01

070-7683-00 1 MANUAL, TECH: INSTRUCTION,22358 80009 070-7683-00

159-0041~00 1 FUSE, CARTRIDGE :3AG, 1.25, 250V, 20SEC 71400 MSL 1 1/4
-2 — 161-0230-01 1 CABLE ASSY,PWR, :3,18 AWG,92.0 L 80008 161-0230-01
-3 343-0003-00 1 CLAMP,LOOP:0.25 ID, PLASTIC 06915 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 1D X 0.375 OD X 0.032,STL 12327 ORDER BY DESCR

OPTIONAL ACCESSORIES

creer coe 1 ACCESSORY PKG: TWO P6109 OPT 01 PROBES
-6 —-013-0181-00 1 TIP, PROBE :W/ACTUATOR 80008 013-0191-00

020-0672-02 1 ACCESSORY KIT: 80009 020-0672-02

-7 — 200-2520-00 1 .COVER, SCOPE: FRONT, ABS TK2165 ORDER BY DESCR

016-0677-02 1 POUCH, ACCESSORY :W/PLATE TKO174 016-0677-02

-8 © 016-0535-01 1, POUCH, ACCESSORY: EXPANDED POLYESTER 80009 016-0535-01

“9 386-4874-00 1. PLATE, MOUNTING: ACCESSORY POUCH, ALUMINUM 03260 ORDER BY DESCR

“10 159-0041-00 1... FUSE,CARTRIDGE:3AG,1. 25A, 250V, 20SEC 71400 MSL 1 1/4
016-1061-00 1 PAPER, PRINTED: A~SIZE, COATED, 210 X 297 80009 016-1061~00

(SEE MANUAL 070-4186-XX)
346-0199-00 1 STRAP,CARRYING:MKD TEKTRONIX 80009 346-0199-00
020-0859-00 1 COMPONENT KIT: EUROPEAN 80009 020-0859-00
343-0170-00 1 .RTNR,CA TO CA:U/W 0.25 OD CABLES 80009 343-0170-00
200-2265-00 1 .CAP, FUSEHOLDER:5 X 20MM FUSES ‘TKO861 FEK 031.1663

11 161-0104-06 1 CABLE ASSY PWR, :3 X 0. 75MM SQ, 220V,98.0 L $3109 ORDER BY DESCR

020-0860-00 1 COMPONENT KIT:UNITED KINGDOM 80009 020-0860-00
343-0170-00 1 RTNR,CA TO CA:U/W 0.25 OD CABLES 80008 343-0170-00
200-2265-00 1 CAP, FUSEHOLDER:5 X 20MM FUSES TKOB61 FEK 031.1663

-12 161-0104-07 1 CABLE ASSY, PWR, :3 X 0.75¥M SQ,240V,98.0 L 80009 161-0104-07

020-0861-00 1 COMPONENT KIT: AUSTRALIAN 80008 020-0861-00
343-0170-00 1 .RTNR,CA TO CA:U/W 0.25 0D CABLES 80009 343-0170-00
200-2265-00 1 .CAP,FUSEHOLDER:5 X 208M FUSES TKOB61 FEK 031.1663

“13 161-0104-05 1 CABLE ASSY, PWR, :3,18 AWG,240V,98.0 L $3109 ORDER BY DESCR

020-0862-00 1 COMPONENT KIT:NORTH AMERICAN 80009 020-0862-00
343-0170-00 1 .RTNR,CA TO CA:U/W 0.25 OD CABLES 80009 343-0170-00
200-2265~-00 1 .CAP, FUSEHOLDER:5 X 20MM FUSES TKO861 FEK 031.1663

“14 161-0104-08 1 .CABLE ASSY, PWR, :3,18 AWG, 240V,98.0 L 70003 ORDER BY DESCR

020-0863-00 1 COMPONENT KIT: SWISS 80008 020-0863-00
343-0170-00 1 .RTNR,CA TO CA:U/W 0.25 OD CABLES 80009 343-0170-00

200-2265-00 1 CAP, FUSEHOLDER: 5 X 20MM FUSES TKOB61 FEK 031.1663
“15 161-0167-00 1 .CABLE ASSY, PWR, :3.0 X 0.75,6A,240V,2.5M L 80008 161-0167-00

018-0792-01 1 CASE, CARRYING:24.5 X 16.5 X 11.5 TK1336 ORDER BY DESCR

016-0848-00 1 COVER,PROT: WATERPROOF VINYL 80009 016-0848-00
390-0790-15 1 CABINET ASSY:W/BUMPER & HANDLE TK1935 ORDER BY DESCR

(OPTION 33 ONLY)

CABINET ASSY INCLUDES:

200~2538-33 1 .COVER ASSEMBLY:REAR, W/RUBBER BUMPER 80009 200-2538-33
212-0144-00 2 .SCREW,TPG,TF:8=16 X 0.562 L,PLASTITE,SPCL 93007 225-38131-012

HD

367-0289-00 1 HANDLE, CARRYING: 13.855, SST 80008 367-0289-00

390-0790-13 1 CABINET,SCOPE :W/BLMPER TK1319 ORDER BY DESCR
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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

change information on following pages.

A single change may affect several sections. Since the change information sheets

are carried in the manual until all changes are permanently entered, some

duptication may occur. If no such change pages appear following this page, your

manual is correct as printed.





Tektronix MANUAL CHANGE INFORMATION

Product: _2235A_INSTRUCTION MANUAL

Change Reference: M71722

Manual Part Number: 070-7683-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: BO011671

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

ASC672 281~-0785-00 CAPFXD,CER DI: 68PF,10%,100V,MI

DIAGRAM CHANGES

DIAGRAM >. B TIMING & ALTERNATE B SWEEP

Change the value of capacitor C672 (location 4E) to 68 pF.
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Tektronix MANUAL CHANGE INFORMATION
COMMITTEDTO EXDELLENCE Date: 4-3-90

Product: _2235A_ INSTRUCTION MANUAL

Change Reference: M71825

Manual Part Number: 070-7683-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B011890

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

A2R29 322-3086-00 RES,FXD,FILM: 76.8 OHM,1%,0.2W

A2R79 322-3086-00 RES,FXD,FILM: 76.8 OHM,1%,0.2W

DIAGRAM CHANGES

DIAGRAM > CH1 & CH2 ATTENUATORS

Change the value of resistor R29 (location 2F) to 76.8 0.

Change the value of resistor R79 (location 4F) to 76.8 O.,
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Tektronix MANUAL CHANGE INFORMATION
COMMITTED TO EXCELLENCE Date: __3-28-90 Change Reference: M71843

Product: _2235A INSTRUCTION MANUAL Manual Part Number: 070-7683-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B011803

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

A3R110 —-322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W
A3R111 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W

A3R160 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W

ASR161 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W

DIAGRAM CHANGES

DIAGRAM > VERTICAL PREAMPS & SWITCHING

Change the value of resistor R110 (location 2C) to 10K O.

Change the value of resistor R111 (location 1C) to 10K O.

Change the value of resistor R160 {location 3C) to 10K O.

Change the value of resistor R161 (location 3C) to 10K Q.
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Tektronix MANUAL CHANGE INFORMATION
COMMITTED TO EXCELLENCE Date: ___ 3-28-90

Product: _2235A_INSTRUCTION MANUAL

Change Reference: M71944

Manual Part Number: 070-7683-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B011625

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

ADD:

A4C737 281-0862-00 CAPFXD,CER DI: 0.001UF, + 80-20%, 100V

DIAGRAM CHANGES

DIAGRAM .O A SWEEP GENERATOR & LOGIC

Add capcitor C737 (0.001 j:F) to the XY1 (L) line as shown below. Grid location is 2D.

RTI >TO R737, &

PE7oo

EE.

tA METI TO P8201 -3 >

c737 be aa
— 9.001 &

+ ne
s
eae

—

wS700 8s a

_ J
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Tektronix MANUAL CHANGE INFORMATION
COMMITTED TO EXCELLENCE Date: _ 4-12-90 Change Reference: M72010

Product: _2235A INSTRUCTION MANUAL, Manual Part Number: ___070-7683-00

DESCRIPTION Product Group 40

EFFECTIVE SERIAL NUMBER: B015000

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

Al 671-1418-01 CIRCUIT BD ASSY: MAIN

A4 671~1420-01 CIRCUIT BD ASSY: TIMING

AS 671- 1422-01 CIRCUIT BD ASSY: ALT SWEEP

A1C350 281-0893-00 CAPFXD,CER DI: 4.7PF,+ /-0.5PF,100V

A1C965 290~-1129-00 CAPFXD,ELCTLT: 1000UF, + 100%~- 10%, 12V

AiCR501 152-1107-00 DIODE,SIG: SCHTKY,40V,350MA,12PF

ATR210 313-1431-00 RES,FXD,FILM: 430 OHM,5%,0.2W

A1R407 313~1470-00 RES,FXD,FILM: 47 OHM,5%,0.2W

A1R448 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0.2W

ATR449 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0.2W

A1R453 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0.2W

A1R463 322-3196-00 RES,FXD,FILM: 1.07K OHM,1%,0.2W

A1R646 311-2257-00 RES, VAR,NONWW: TRMR,SCO OHM,20%,0.5W

AiR482 322-3101-06 RES,FXD,FILM: 110 OHM,1%,0.2W

A4R754 311-2227-00 RES,VAR,NONWW: TRMR, 100 OHM,20%,0.5W LINEAR

ASR621 322-3196-00 RES,FXD,FILM: 1.07K OHM,1%,0.2W

ASRE51 322-3285-00 RES,FXD,FILM: 9.09K OHM,1%,0.2W

ASRE52 311-2273-00 RES,VAR,NONWW: TRMR,2K OHM,20%,0.5W

ASRE53 322~3298-00 RES,FXD,FILM: 12.4K OHM,1%,0.2W

REMOVE:

A1C363 281-0862-00 CAPFXD,CER DI: 0.001UF, + 80-20%, 100V

A1C646 290-0776-04 CAPFXD,ELCTLT: 22UF,20%, 10V,MI

AiC881 290-0946-00 CAPFXD,ELCTLT: 270UF, + 100-10%,40V

AiCR641 152--0951~00 DIODE, SIG:SCHTKY,60V,2.25PF

A1Q446 151-0188-05 TRANSISTOR: PNPSI,TO-92

A1Q450 151-0190-09 TRANSISTOR: NPN,SI,T0-92

A1Q641 151-0190-09 TRANSISTOR: NPN,SI,T0-92

AIR439 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0.2W

AIR445 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0.2W

ATR446 322-3288-00 RES,FXD,FILM: 10K OHM,1%,0.2W

AIR641 313-1472-00 RES,FXD,FILM: 4.7K OHM,5%,0.2W

AIR647 322-3193-00 RES,FXD,FILM: 1K OHM,1%,0.2W

AiW591 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L

A4CR731 152-0141-02 SEMICOND DVC,DI: SW,SI,30V, 150MA,30V,D0-35

A4VR749 152~0744-00 SEMICOND DVC,DI: ZEN,SI,3.6V,5%,0.4W
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MANUAL CHANGE INFORMATION

Product: __ 2235A SERVICE Date: _ 4-12-90 Change Reference: __M72010

DESCRIPTION Product Group 40

REPLACEABLE ELECTRICAL PARTS LIST CHANGES (cont)

ADD:

A1C370 281-0811-00 CAPFXD,CER DI: 10PF,10%,100V

A1C452 281-0862-00 CAPFXD,CER DI: 0.001UF, + 80-20%, 100V

A1C456 281-0775-01 CAPFXD,CER Di: 0.1UF,20%,50V

A1C883 296-0920-01 CAPFXD,ELCTLT: 33UF,35V,20%,AL

A1C884 290-0920-01 CARFXD,ELCTLT: 33UF,35V,20%,AL

AICRO66 152-0400-00 DIODE,RECT: FAST RCVRY,400V,1A,200NS

A1L591 108- 1488-00 COIL,RF: FXD,1UH, 10%

A1R370 322-3085-00 RES,FXD,FILM: 75 OHM,1%,0.2W

A1R456 313-1220-00 RES,FXD,FILM: 22 OHM,5%,0.2W

A1U427 156-0158-00 IC,LINEAR: BIPOLAR,OP-AMBDUAL

A1W439 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L.

A4U749 156-0991~02 MICROCKT,LINEAR: VOLTAGE REGULATOR
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MANUAL CHANGE INFORMATION

Product: ___2235A SERVICE Date: _ 4-12-90 Change Reference: __M72010

DESCRIPTION Product Group 40

DIAGRAM CHANGES

DIAGRAM oy VERTICAL PREAMPS &
SWITHCING

Change the value of resistor R448 (location 5G) to 47 9.

Change the value of resistor R449 (location 4G) to 47 ©.

DIAGRAM > VERTICAL OUTPUT AMPLIFIER

Change the value of resistor R210 (location 3B) to 430 0.

DIAGRAM <)> TRIGGER SELECT

Change the value of capacitor C350 (location 5F) to 4.7 pF.

Note: This capacitor was added at an earlier date and may not yet appear

on the schematic diagram. If not, see Change Reference M71187.

Remove capacitor C363 (location 4G) from the circuit.

Add resistor R370 (75 ) and capacitor C370 ({0pF) as shown below. Grid location is 3H.

R383

16 cRISS

Ra70

78

c37o

of
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MANUAL CHANGE INFORMATION

Product: ___2235A SERVICE Date: __ 4-12-90 Change Reference: __M72010

DESCRIPTION Product Group 40

DIAGRAM CHANGES

DIAGRAM > TRIGGER P-P AUTO
& OUTPUT

Change the value of resistor R482 (location 4G) to 110 0.

Change the value of resistor R463 (location 5F) to 1.07K ©.

The following parts changes and circuit wiring changes are illustrated with the partial schematic below.

Remove Add Move Location

R439 U427 R447

R445 W439 R407

R446 C456 R450

Q446 R456

Q450 C452

| TAUTOWLEVEL,

Raae

Rasa g
“7 i Ae

4639 . Pe

UME Le waere
83 = 1488

Vv

ears
A 400G

case Rass
at Pd

4)

CRABZ

abo
2ae-0157-20

4a!

Reap ieee Raps Jo js

Teaco jt Lever

TRIG

R487

~8.8 \GLE> a

vecup BR
~8,6¥} 0 Si vacse

+5.2V0d gg veo #2

roar : fine sup
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MANUAL CHANGE INFORMATION

Product: ___2235A SERVICE. Date: _ 4-12-90 Change Reference: __M72010

DESCRIPTION Product Group 40

DIAGRAM CHANGES

DIAGRAM > B TIMING &
ALTERNATE SWEEP

Change the vaiue of resistor R621 (location SF) to 1.07K 0.

Change the vaiue of resistor R651 (location 3D) to 9.09K O.

Change the vaiue of variable resistor R652 (location 3D) to 2K 0.

Change the vaiue of resistor R653 (location 4D) to 12.4K 0.

The following parts changes and circuit wiring changes are illustrated with the partial schematic below.

Remove Add

CR641 J9645

C646

Q641

R641

R647

Jere,

45, 1 CREAT |

oe PE3OO

rer ie met s— Me
ritie| ea ss atte

Pama.

® DELAY

TIME bad
POSITION

y
i cisdal

2

|
ORLAY BAS |

iK FROM P9700~7START G vel |
AS PARTIAL WAIN BO. ] 8
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MANUAL CHANGE INFORMATION

Product: ___2235A SERVICE Date: ___4-12-90 Change Reference: __M72010

DESCRIPTION Product Group 40

DIAGRAM CHANGES

DIAGRAM CALIBRATOR & HORIZONTAL

OUTPUT AMPLIFIER

Add U749 and remove VR749 from pin 15 of U760 (location 1D). See the partial schematic below.

uzae

Lw7BOS

+8.8v0 o--—2- vz vo pA

~ u7eo

. $44 norrz pos

R720 il cyvee
4.ABK 0.47

ah

ett

Reconnect the emmiters of Q740 and Q730 as indicated below.

+8.8V6

R747
goo

a74o

} 40.

R743 +8.8Vb

2.82 vec 9

4 , R748
~8.Bve eB

R748

e730 aves fT 490

Vv

o738
cR730

R734

2, 5K 2
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MANUAL CHANGE INFORMATION

Product: __2235A SERVICE Date: __ 4-12-90 Change Reference:_.M72010

DESCRIPTION Product Group 40

DIAGRAM CHANGES

DIAGRAM PWR SUPPLY,

Z-AXIS, & CRT

Remove capacitor C881 (location 5B) and replace with capacitors C883 and C884 (33 yF each).

Add diode CR966 from T948 pin 19 to the anode of diode CR965 (location 5D-E). See partial below.

I 27 ee? at pe t-8V &.
‘3B '

\ x | ~|p208s
t Goour WEISS: > i NC

wae pe Li
i crges HRGRR) Bw NO

i ~ ——
40:

y eRBTO ‘CREBE

DIAGRAM <> POWER DISTRIBUTION

Replace wire jumper W591 (location 4E) with coil L591 (1 2H).
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MANUAL CHANGE INFORMATION

Product: __2235A SERVICE Date: _ 4-12-90 Change Reference: __M72010

DESCRIPTION Product Group 40

A4—TIMING BOARD

ASSEMBLY A4

circuT | SCHEM BOARD CIRCUIT SCHEM BOARD ccut | SCHEM BOARD cmcurr | SCHEM BOARD
NUMBER | NUMBER [| LOCATION NUMBER | NUMBER ] LOCATION NuMBER | NUMBER | LOCATION [| NUMBER | NUMBER | LOCATION

701 6 5A P9700 6 4c RIB 6 28 A750 8 1c
e701 7 88 P0705 8 4B R718 8 1B A751 8 1B
e702 6 5B R721 6 28 R752 8 ic
703 8 58 70% 8 5c R722 8 2A R753 8 1B
C708 6 5 a704 8 5c R724 8 3c R754 8 18
C70s 6 4c Q70s. 8 5c R725 8 2 RSS 8 18
o707 8 3c 708 7 4 R727 8 1A R758 8 1A
C708 6 Es arto 7 4c A728 8 2A R750 8 2c
e710 7 4c ani 7 40 R728 8 3 R760 8 2B
en 7 4 730 8 2c A730 8 ac R761 8 28
o713 7 48 Q732 8 2c A731 8 3c R62 8 228
ona 7 40 o737 8 2A A732 8 20
o7i5 6 28 Q740 8 26 R733, 8 3B
ony 6 28 Q742 8 28 A734 8 38 RITIS 8 ze
C720 6 2h Oras 8 2 R735 8 2c
722 6 2A R737 8 2A Sot $ a
724 8 2 RTO? 6 48 A738 8 2A babe 3
C728 8 2h R702 6 5B AT39 8 3c 1”
e749 8 iA R703 6 5B R740 8 30
C750 8 1B R705 6 5c R744 8 3c U715 6 28
C751 8 2B R707 6 3c Raz 8 20 urs 8 28
c752 8 1c R70e 7 38 R743 8 28 U748 2c
c762 8 2A R710 7 4c R744 a 238 U750 8 iA

RIAt 7 38 R745 8 2c u7ea 8 18
R730 8 20 RT13 7 36 A746 a 2c
R740 8 2c ATS 8 28 A747 8 2c vA720 6 28

RIG 6 2B R748 8 1

P9201 8 1A R17 6 28 A749 8 1c w7os 7 4c
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MANUAL CHANGE INFORMATION

Product: __22354 SERVICE Date: _ 4-12-90 Change Reference: _M72010

DESCRIPTION Product Group 40

A Y B ’ C

5s re AA Ca cinerea

S R721

RISES QTB7

2 R738

a

3

>

o

- ae
oi
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MANUAL CHANGE INFORMATION

Product:__ 2235A SERVICE Date: _ 4-12-90 Change Reference: _.M72010

DESCRIPTION Product Group 40

A1—MAIN BOARD

ASSEMBLY At

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CARCUIT SCHEM BOARD
NUMBER: LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION

Spee CCN eI

C100 2 30 cé02 6 106 coat 9 aK CRSOZ g 6M
o114 2 4c C503 6 7E cE42 E to. CRS03 g 6N
Cs 2 4D C504 8 8E C643 i] 10L. CASO4 g 8M

Cis 3 ac C805. 6 se Ca44 a ol CASO? Ey BK

c120 3 6 cso 8 oF ce4s, a 10M CRSOS 3 gL
C128 2 30 soy W 7c C954 10 8H cre20 9 9M
C128 2 30 C517 6 7E ese 10 8H cRS46 8 1K
C127 2 3D C818 € er Ca5T 10 7H CROAT 8 OK
ci30 2 3c Chia 6 eF e680. 10 10H CRO4E g 40M
0133 2 A] C520 6 aF Cost 0 10H CRO54 10 9H
C150 2 oF S25 6 oF e62 10 TtH CROBS 19 9H
C164 2 4E Obe7 @ oF cea 10 TH CROSSE 10 oH
C165 2 4E Cé23. 6 10F Co6é 10 10 CRO57 10 9H
C175 2 36 C531 6 10E Cees biel at ROBO 10 9H

C176 2 KIS C537 3 IM oe70 10 iW CROBT 10 SH
feared 2 3E C638 2 4d Ce75 10 8K CRO6Z 10 BH

C180 2 3E C538 2 43 cere 10 aK CROG3 10 SH

C198 2 3c C540 3 a ce7e 10 e CROGS 10 100
C198 2 4 C&40 W 2k cee? 8 2G CRO6S 10)

C200 HW 4F C545 2 1M CROGT 10 aw
C201 n” 4F CBA? 2 2M CRI33 2 F047 R970 10 a
0204 3 1E C585 4 oF CR183 2 FF
C210 3 1E C590 5 8D CR200 2 30 DL92104 3 1D

C218 3 1c C800 W 8D CR201 2 3& Die2104 3 1E

C220 Bhi 2 Ce03 7 7G R202 2 2
C226 3 20 ce35. 7 a R203 2 2 Dssss 10 FA]
C226 3 1B Ce4aT 7 8F CR226 3 2 bs858 10 FA)
0228 3 2 Ce48 7 8G CR227 3 1E bss7¢ 10 7H
C229 3 1E ce4g 7 7 cR228 3 2E
C237 3 1F ce73. 7 9G cR228 3 IF E200 tt SF
C239 3 ae C764 8 a CRI72. 4 6D E203 qt SF
240 3 BF crn 8 4H R393 4 7D E272 qt a
C241 3 2F Cr74 8 3H R399. 4 1D E590 qt OD
C242 3 2 C775 3 4H CR405 & 8D 907 g 7K
250 3 2a cry 6 4G CRA06- & ia]
C251 3 1G c77e & «GG CR409. 4 6 12222 2 7B
C255 3 1G crst 8 SH R414 § 8B 2222 3 7B
C262 3 as C782 8 2H CAME § ac 2222 4 7B
C274 Ww By C785 8 an CRAIG 4 6 J2222 6 7B
Cc28t 3 1G C787 8 3H CR467 6 90 32223 4 SB
C282 3 7G creo 8 2G CR476 5 eB 42223 § 9B
C292 3 3G fore: W ES] CR477 & ap J2223 6 98
C312 4 8D cre7y WY N CR5O7 6 10D 12300 7 10F
C337 4 SE C799 W a CR5O2 6 100° 12400 Bal {OF
C350 4 6D C824 10 oF R503 6 8E J2500 5 10D
C370 4 Pied C825 bis] cm R508 8 9B J2600 8 8E
C389 4 1168 C828 10 4a cREOS 6 100 42700: 10 8G
C390 4 10B C832 16 aL CRS14 6 ee J2850 & BE
C396 @ aK C835 10 4u CR518 6 TF J9100 7 6A
C307 4 SE C845 10 4M cR52g 6 oF 49103 2 4D
C402 5 7c cade 10 3M CRS51 10 TF 39108 2 ar
C406 4 6 cea7r 10 3M CRE564 4 aK J8400 7 106
C409 4 72 Cea8 40 aN CRG47 7 HE J9400 abl 7G
C40 5 aD Cast 0 4 CRE48 7 oF Joead 5 WE
C414 § 7B 853 10 7H CRED 7 WE JB645 6 We
C416 5 8B Cbh4 10 7 CRTI12 7 10F J88708 10 we
Cas 4 6 Cass 16 7K R784 a 2g Je862 10 3B
c4i9 4 To C871 10 qt R770 a 4) J9884 8 48
C420 § 7 C873 10 ik R780 8 N
Ca21 & fed C87s 10 1K CRSCS 10 oF L266 3 Pal
C451 W 8E cE7T Bit) Ww RBIS 10 TF L267 3 W
C452 & ac cae2 16 36 CRa20 10 TF 1451 it 7E
C453 § a C863 16 46 R823 Bis] ce L499 qt oF
C456 & oc C884 10 4B CRB24 16 aM Let an SE
C459 § ac C893 w 6H cRE25 10 3M Lease 10 TH
C480. 5 8b C904 E:] 5M oRs2g 10 3M Laeo 10 10H
C467 § 8D ce0e a Th. CR840 ate 4M 1961 10 40H
C469 & 07 ceo a 7M CRB45 10 3M 1968 10 OJ
C473 & 3B C808 9 7” CREST 1G aL
Cae? & a Co17 a 101, CRESS 10 Ll P870 10 FisC494 it 8 ca19 ET 10M R854 10 val P871 1G TH
0499 1 6D caze 9 FOL R855 0 ral 308 a 7k
C500 6 106 ca25 s 10M CR8E2 0 3B Peog a a
CSOT 6 100 ce40 e 8K ROOT 9 8M Ped 9 a
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MANUAL CHANGE INFORMATION

Product: ___ 2235A SERVICE Date: _ 4-12-90 Change Reference: __M72010

DESCRIPTION Product Group 40

A1—MAIN BOARD

ASSEMBLY At

circuit | SCHEM BOARD circu | SCHEM BOARD cicuT | SCHEM BOARD circu | SCHEM BOARD
NUMBER | LOCATION | LocaTion | NUMBER | LOCATION | LocaTION NUMBER | LOCATION | LOCATION | NUMBER | LOCATION | LOCATION

atoz 2 30 840 10 4M A183 2 2F Raid 4 5E
Qt03 2 30 0845 10 3M F188 2 3F ROt5 4 4
ait4 2 4c gaz 10 28 R186 2 3F ROI7 4 El
ans 2 aD ees 10 5K Ries 2 3E R318 4 5c

Q182 2 oF 908 9 aL R180 2 2F R310 4 4D
0153 2 3F 928 8 eM Rig2 2 2E R320 4 El
atea 2 4e 930 9 oM R183 2 2E R321 4 4D
ais 2 4E 935 9 11M Riga 2 28 Raz2 4 4D
202 3 2D 9938 8 40. RIDE 2 25 Ag24 4 6D
9203 3 26 939 a t0L F200 2 30 R926 4 4F
208 3 1D aaa Q 40L R202 3 20 R927 4 ae
207 3 1€ eae 8 10K R203 3 20 R328 4 3E
0230 3 aF R204 3 2& Raza 4 4F
0231 3 1F R100 2 4E R208 3 2D R330 4 aE
0254 3 20 Riot 2 4D R207 3 2E R331 4 4F
0255 3 1G R102 2 ae Ret0 3 10 Ra32 4 4E
0266 3 2H Ri03 2 30 R2i2 3 1D R335 4 5E
Q257 3 1H R104 2 3D A213 3 1E Fa38 4 BE
283 3 2G R105 2 3D R215 3 10 R337 4 5E
0284 3 2G R108 2 30 R216 3 20 A339 4 SE
0285 3 2a R108 2 30 A217 3 2E R340 4 aE

R222 3 1D R345 4 ec
36a 4 6c ANG 2 &C
374 4 88 RII7 2 56 fose 3 3 eyed 4 aE
0381 4 98 ANB 2 5C R226 3 tc R349 4 “
Q382A 4 108 Atte 2 5B R227 3 tF R350 4 8D
3828 4 108 120 2 4c R200 3 oF nasi 4 Pa
gaa 4 108 Riazi 2 4D R23 3 1E Asse 4 @D
9382 4 78 Rize 2 40 R233 3 16 R363 4 8D307 4 6E Fiza 2 4c Ro3a 3 oF Rasa 4 7D
Q39¢ 4 ee Rize 2 36bvred ; % ii ; bd R236 3 1F R358 4 8D
Sap 0 Bieg ; 3c R236 3 1F R357 4 6D
405 5 8D Ri27 2 36 R239 3 ar R968 4 80bpted i Hs Rigo : xc R240 3 1F A359 4 6D
408 4 70 Ri3t 2 30 nea 3 ba Heed ‘ BS
0413 8 9B A132 2 1K
asia 4 7D A133 2 20 R24a 3 2F R363 4 8D0420 5 a Rise 3 Be R245 3 2F 71384 4 6
9421 8 8c R136 2 3D R260 3 2a R965 4 80
0422 5 1 Alga 2 x R251 3 1G R368 4 8D
0423 8 AS ai30 2 be R254 3 2a R967 4 ep
0428 5 8B R142 2 2D A256 3 1g A368 4 bad
429 6 8B R143 2 2D R256 3 2H A369 4 bad
aaa 2 7E R144 2 2D R257 3 1H R370 4 bed
Qadi 2 7E R145 2 2D R258 3 2a R372 4 70
473 3 i R180 2 ae A250 3 16 R373 4 7D

aara 3 oc Rist 2 af F281 3 1H R974 4 6c
aa76 5 9D R152 2 3F A262 3 Ww R375 4 bid
aa? 8 9D RIES 2 3F od 3 1H R381 4 108
0487 3 90 RIS4 2 3E R279 3 oF A982 4 108
601 8 40D R155 2 36 R28t 3 1F 383 4 8B
as09 8 400 R158 2 3F R282 3 16 R384 4 408
Ott 6 9E R168 2 oF R283 3 2G R385 4 108
525 6 ve R188 2 ae R284 3 2G ad 4 10B
556 6 TE R163 2 88 R285 3 2F R987 4 10B
9576 8 bE R164 2 4E R286 3 2G R388 4 108
0578 6 8E R168 2 4E R287 3 2G R380 4 408
Q583 10 8F R166 2 4B R288 3 1a R390 4 108
0586 10 aF R167 2 4B R289 3 2G R301 4 6c
768 8 3H Rites 2 4c R202 3 3F Rge2 4 40B
a77o 8 3H A169 2 4B R293 3 3F R993 4 sc
Q775 8 3G R170 2 aE R301 4 4D Rg04 4 8E
778 8 3H RIT! 2 4E R902 4 3D R908 4 6E
779 8 4a ayye 2 4E A303 4 3D R398 4 6E
70 8 3H RI73 2 3C R304 4 4D ROQ7 @ 6G
aves 8 3a Ri74 2 4c A308 4 40 R308 9 6G
a7eg 8 36 A175 2 3E R308 4 4D R300 4 6E
804 10 6F A176 2 3 R307 4 4D R400 6 7
0814 10 6F RI? 2 3E R308 4 4c R402 8 7D
82s 10 3L R180 2 3E R310 4 6D R403 8 7D
0829 10 aM Rie1 2 3E ion 4 5D fd04 8 7
0835 10 aM R182 2 2 Ra12 4 80 R405 8 7D
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MANUAL CHANGE INFORMATION

Product: ___ 2235A SERVICE Date: _ 4-12-90 Change Reference: _M72010__

DESCRIPTION Product Group 40

Ai—MAIN BOARD

ASSEMBLY Ai

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION: LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION LOCATION

W101 t 6F ‘waeg W 7E Wa54 Wy 7S wsa5. iW 98
W102 4 6F W535 2 8G WO55 W 4. wae7 abi 5F

wigs 2 58 W537 2 3b was5e vW fey ‘wass 14 SF
wees 3 $B W538 2 2b W957 or) aS ‘wage tt oF
Wee? 3 $8 W551 4 BA Wweso uv Eey ws04d0, 9 6L.
w272 HW 2) W552 4 BA ‘weed uw 10G W190 g BL.
W281 3 5B W553. 4 BA west ii 106 we272 Ky aH
W262 3 §G W554 4 BA Wwo64 tt 4L Wwo273 3 tH
W283 3 4G wse2 abl 105 wees tt aK ‘waad0 2 2D
W310 4 55 W602, 7 8G wee Bai oF ‘w9700 6 oF
W318 4 6c W503, 7 8G W868 tt 10G W9700 7 OF
W343, 4 6c WE34 7 30G, wa7t tt SF W9700 8 oF
W350 4 5E W635, ? oC W972 4 7F 'W9705 qt TF
W351 4 5D W636. 4 6A W974 Ww at wo778 8 36
W392 4 6A WE48. 7 WG W875 4 3K W9788 8 %
W399 4 6E weag, 7 8G Wws76 it 9G W9800 10 4M
W408. YW 98 W732 8 8F wo77 it 76 ‘wa9870 10 6H
W410 § 7D weet ales $F ws79 BS] aK wsoss 10 10d
W439 5 $c W685, 10 & W931 HW 7B wooo 1 TF
wae bal 6E wed 16 =a] W9S3, 4 Bios W981 10 TF
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Tektronix MANUAL CHANGE INFORMATION
COMMITTED TO EXCELLENCE Date: __05-08-80__ Change Reference:_..__ M73007_

Product: _2235A_INSTRUCTION MANUAL Manual Part Number: 070-7683-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B015150

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

DELETE:

A1W410 131-0566-00 BUS CONDUCTOR: DUMMY RES,0,094 OD X 0.225 L W/WIRELEADS.

ADD:

A1R418 313-1100-00 RES,FXD,FILM: 10 OHM,5% 0.2W.

DIAGRAM CHANGES

DIAGRAM > TRIGGER P-P AUTO & OUTPUT

Replace W410 with R418 (grid location 4B) 10 Ohm resistor.
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