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NOTICE to the user/operator:

The German Postal Service requires that this equipment, when used in a test setup, may only be operated
if the requirements of Postal Regulation, Vfg. 1046/1984, Par. 2, Sect. 1.7.1 are complied with.

HINWEIS f{ir den Benutzer/Betreiber:
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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 notimmedi-
ately accessible as one reads the markings, or a hazard
to property, including the equipment itself.
DANGER indicates a parsonal 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 1-1.

Symbols as Marked on Equipment

? DANGER—High voltage.

@  Protective ground (earth) terminal.

A ATTENTION — Refer to manual,

Power Source

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

vi

Grounding the Product

This product is grounded through the grounding con-
ductor of the power cord. To avoid electrical shock, plug
the power cord into a property wired receptacle before
making any connections to the product input or output
terminals. Aprotective ground connection, by way ofthe
grounging 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, inciuding knobs and con-
trols that may appear to be insulating, can render an
electric shock.

Use the Proper Power Cord

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

Use only a power cord that is In good condition.
For detailed Information on power cords and con-
nectors, see Figure 2-2.

Use the Proper Fuse

To avoid fire hazard, use only a fuse of the correct type,
voltage rating and current rating as specified in the parts
fist 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 instatled.



2235A Instruction

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 whiie power is on.

Disconnect power before removing protective panels,
soldering, or replacing componerts,

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.

vii
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SPECIFICATION

INTRODUCTION

The TEKTRONIX 2235A Oscilloscope is a rugged, light-
weight, dual-channel, 100 MHz instrumert that features
a bright, sharply detined trace on an 80~ by 100-mm
cathode-ray tube (cr). lis vertical system supplies call-
brated deflection factors from 2 mV per divisionto 5 Vper
division. Trigger circuits enable stable triggering overthe
full bandwidth of the vertical system. The horizontal
system provides calibrated sweep speadsfrom 0.5 s per
division to 50 ns per division along with delayed-sweep
features. A X10 magnifier circuit extends the maximum
sweep speed 10 5 ns per division when the A and B
SEC/DIV switch Is set to 0.05 us 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

Fuse

JEE S (I P QIT N % R Y

For part numbers and further information about both stan-
dard and optlonal accessoties, refer 1o the Accessortles
page at the back of this manual. Your Tektronix repre-
sentative, local Tektronix Field 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).

ltems listed In the Performance Requirements column
are verifiable qualitative or quantitative limits that define
the measurement capabiiities 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 4.6.5.1.2.2 for Type
Hi, Class 5 equipment, except where noted otherwise.

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

1-1
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Table 1-1
Etectrical 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 1o +35° +2%.

g°Cto +50°C +3%.2

For 5 mV per division 1o 5 V per division VOLTS/DIV switch set-
tings, the gain is set at a VOLTS/DIV switch setfting of 10 mV per
division.

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

Range of VOLTS/DIV Variable Control

Continuously variable between setlings. increases deflection
factor by at least2.5t0 1.

Step Response
Rise Time
+10°C o +35°

5 mV per Division o
5 V per Division

3.5nsorless.a

2 mV per Division

3.9nsorless.@

+35°C 1o +50°

5 mV per Division to
5V per Division

3.9nsorless.a

2 mV per Division

4.4nsoriess.?
0.35

Bandwidth (-3 dB)

Rise fime is calculated from the formula:

Bandwidth (-3 dB)
+0°Cto +35°

5 mV per Division to
5 V per Division

Dc o at least 100 MHz.

2 mV per Division

Dc to at least 80 MHz.

2 parformance Requirement not checked in Service Manual,

1-2
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Table 1-1 (cont)

Characteristics

Performance Requirements

Bandwidth (-3 dB} (cont)
+35°C 10 -+ 50°

5 mV per Division o
5V per Division

D¢ to at least 80 MHz.2

2 mV per Division

Dc to at least 80 MHz.2

Measured with a vertically centered 6-division reference signal
frorn a 50 ( source driving a 50 {3 coaxial cabie that Is terminated
in 50 (1, both atthe input connector and at the probe input, withthe
VOLTS/DIV Variable control In the CAL detent.

AC Coupled Lower Limit

10Hz orless at-3dB.2

Bandwidth Limiter

Upper limits (-3 dB) bandpass at 20 MHz +10%.

AC Coupled Lower
Cutoff Frequency

1fOHz orless at-3 dB.a

Chop Mode Switching Rate

500 kHz +30%.2

Input Characteristics
Resistance

1MO £2%.8

Capacitance

20 pF 2 pFa

Maximum Safe Input Voitage A
DC Coupled

See Figure 1-1 for derating curve.

400 V (dc + peak ac) or 800 V ac p-p to 10 kHz or less.2

AC Coupled

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

Common-Mode Rejection Ratio (CMRR)

Alleast 1010 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 swiiching
between DC and GND input coupling with the VOLTS/DIV switch
at 2 mV per division).2

Trace Shift with Volts/Div Switch Rotation

0.75 division or less.@
VOLTS/DIV Variable control in CAL detent.

Trace Shift as VOLTS/DIV
Variable Control is Rotated

1.0 divigion or less.®

Trace Shift with invert

1.5 divigion or less.2

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 $ervice Manual.

REV APR 1890
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Table 1-1 (cont)

Characteristics Performance Requirements
TRIGGER SYSTEM
A TRIGGER Sensttivity
BW switch in FULL position)

Internal 0.35 div 1.0 div 1.5 div

External 3B mv 120 mv 150 mv
External trigger signal from a 50 ) source driving a 50 {) coaxial
cable terminated n 50 O at the input connector,

HF REJ Reduces trigger signal amplitude at high frequencies by about
20 dB with rolioff beginning 40 kHz +25%.2

LF REJ Attenuates signals below 40kHz (-3 dB pointat40kHz = 25%).2

Lowest Usable Frequency in
P-P AUTO Mode

20 Hz with 1.0 division internal or 100 mV exiernal.a

TV LINE (Sync Amplitude) Interniald Externald
0.35 div 3B mV p-p
TV FIELD Mode 21 division of composite sync.2
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

400V (dc + peak ac) or 800 V ac p-p at 10 kHz or less.2

See Figure 1-1 for derating curve.

Input Resistance

1TMQ +£2%.2

Input Capacitance 20 pF +25pFa
AC Coupled Lower Cutoff 10 Hz or less at lower -3 dB point.2
Ofiset 25 mV or less.

LEVEL Controt Range
A TRIGGER (NORBM)

INT Can be set to any point of the trace that can be displayed.a
EXT, DC Atleast +1.6V, 3.2V p-p.
EXT, DC -+ 10 Atleast +16V, 32V p-p2

B TRIGGER (Internal)

Can be set to any poim of the frace that can be displayed.®

VAR HOLDOFF Control

Increases A Sweep holdoff time by at least a factor of 10.2

4 pgriormance Requirement not checked in Service Manual.

1-4
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Table 1-1 {(cont)

Characteristics

Performance Reqilirements

LEVEL Control Range (cont)
Trigger View System

Defiection Factor

Internal Same as vertical.
External
AC and DC 100 mV per division.
DC + 10 1V per division.
Accuracy +20%.

Delay Difference Between EXT
INPUT and Either Vertical Channei.

Less than 3.0 ns.2

HORIZONTAL DEFLECTION SYSTEM

Sweep Rate
Calibrated Range

A Sweep 0.5 s per division1o0.05 us perdivisionina 1-2-5 sequence of 22
steps. X10 magnifier extends maximum sweep speedto Snsper
division.

B Sweep 50 ms per division 1o 0.05 us per division in a 1-2-5 sequence of
18 steps. X10 magnifier extends maximum sweep speed1o 5ns
per division.

Accuracy Unmagnified Magnified
+10°C to +35°C +2% +=3%
0°Cto +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 beiween calibrated setlings of the SEC/
DIV conirol. Extends the A and the B Sweep speeds by at leasta
factor of 2.5 times over the calibrated SEC/DIV switch settings.

Sweep Length

Greater than 10 division.

% performance Requirement not checked in Service Manual,

REV APR 1930
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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 s per division and slower.
Delay time is functional but not calibrated at A sweep speeds
above 0.5 us 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°C 1o +35°C +1% +0.01 major dial division.
0°Cto +50°C +2% +0.01 major dial division.2
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 us 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 1o 35°C +3%.
0°Cto +50°C +4%.2
Measured with a dc-coupled, 5-division reference signal.
Y-Axis Same as Vertical Deflection System.2
Bandwidth (-3 dB)
X-Axis Dc to a least 2.5 MHz.
Y-Axis Same as Vertical Deflection System.2
Phase Difference Between X~ and +3° from dc 10 150 kHz.
Y-Axis Amplifiers . .
Vertical Input coupling set to DC.

& performance Requirement not checked in Service Manual.

1-6 REV APR 1990
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Table 1-1 (cont)

Characteristics Performance Requirements
PROBE ADJUST
Output Voltage of 05V +2%.
PROBE ADJUST Jack
Repetition Rate 1kHz +5%.2
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

30V (dc + peak ac) or 30VC p-p ac at 1 kHz or less.a

Input resistance

10k x10%.8

POWER SOURCE
Line Voltage Ranges 90V to 250 V.2
Line Frequency 48 Hzio 440 Hz2
-+ Maximum Power Consumption 75 W (130 VA).2

: Line Fuse

1.25 A, 250 V, slow-blow,
CATHODE-RAY TUBE
Display Area 80 by 100 mm.2
Standard Phosphor P31.a
Nominal Accelerating Voltage 14 KA

8 performance Requirement not checked in Service Manual,

REV APR 1000
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Table 1-2

Environmental Characteristics

Characteristics

Description

Environmental Requirements

Instrument mests or exceeds the environmental requirements
of MIL-T~28800D for Type Hi, Class 5, Style D equipment as
described below.

Temperature

Operating 0°C to +50°C (+32°F to +122°F).

Nonoperating -40°C to +71°C (-40°F to +160°F). Testad 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 4570 m (15000 ft). Maximum operating temperature
decreased 1°C per 1,000 ft above 5,000 .

Nonoperating To 15,240 m {50,000 f1).

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 Ilf, Class § 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°Cto +60°C.

Radiated and Conducted Emission
Reguirements 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 resssiance
charged to the test voltage.

Conforms o Tektronix Standard 062-2862-00.

_ Vibration (Operating)

15 minutes along each of 3 major axis at a total displacement of
0.018 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 (cab;net 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, hatf-sine, 11-ms duration, 3 shocks per axis each direc-
tion, for a total of 18 shocks.

Mests 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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Tabte 1-3

Physical Characteristics

Characteristics Description
Weight
With Accessorles 8.1 kg (20.0 Ib).
Without Accessories 6.1kg (13.5 Ib).
Domestic Shipping Weight 10.8 kg (24.1 Ib}.
Height
With Pouch (Empty) 150 mm (5.9 In}.
Without Pouch 137 mm (5.4 In).
Width
With Handie 360 mm (14.2 in).
Without Handle 328 mm (12.9 in).
Depth
With Front Cover 445 mm (17.5 in).
Without Front Cover 440 mm {17.3 in).
With Handle Extended 511 mm (20.1 in).
400
— 300
S \\
- 200
p- ¥4
-
a N
[~
+ 100
Cond
[
— 50
= 12,5V
—
e
o 20 /
/
10
10 kHz 50 kiHz 100 kHz 500 kHz 1 MHz 50 MHz
7683-13

Figure 1-1. Maximum voltage versus frequency derating curve for the CH 1 OR X, CH 2 OR Y, and EXT INPUTOR 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 atthe front of this
manual for power source, grounding, and other safety
considerations peraining 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 voitages that range from 80 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 10 both the power source and protective
ground. The plug protective-ground confact 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 Tekfronix representative or local Tektronix Field
Office for additional power-~cord information.

LINE FUSE

The instrument fuse holder Is located on the rear panel
(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).

LINE
FUSE

I/
- e o / I
/ ™ —

WARNING
HiGH LEAKAGE SURAENT.
T8 AVOID ELECTRIC
SHOCK, THE POWER
CORD PROTECTIVE
EONDLCTOR
MUST BE CONNECTED
T8 GROUND.

EXT 2 AXIS NPT
K. POSHIVE GOING
HNPUT DECREASES
INTENSITY

§ VOL PP CAYSES
NCTICEABLE
MODULATION AT
NOIRMEAL INTENSITY.

5

WARNING
FQR CONTINUED FRE PROTECTION
REPLALE DALY WITH SPECIFED
TYPE AND RATED FUSE. DISCONNECT
POWER NPT AEFGRE HEPLACING FUSE.
LINE VOLTAGE RANGE| FUSE 268V

[_eh6oiac  [uzea siiw]

52 NOT REMDVE
LOVER, AEFER
SERVICING TO
QUALIFIED
PERSONKEL.

POWER

MAX WATTS 78
MAX VA 130
FAED 48.-440Hz A
TEKTRONIX. INC.. BENEATON, OREGON. U.S.A.

AN

\
| : POWER
CORD
== CONNECTOR

T POWER GORD CLAMP
TS~ FLAT WASHER

~———— SELF-TAPPING SCREW

{4896-02)7883-14

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

Press in and slightly rotate the fuse-holder cap
counterciockwise 1o release it

Pul the cap (with the attached fuse inside) out of the
fuse holder.
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4, \erify proper fuse value {1.25 A, 250 V, slow blow},

5. Reinstall the fuse (or replacement fuse) and the
fuse-holder cap.

Piug % Power Cord/ Line Reference
Configuration Option Plug Type Voitage Standards
2 ANGE C73,11
; E@( U, LS. 120v NEMA 5-15P
w Ny | se 120¢ IEC 83
278 UL 1986
CEE(T).
EURO A
al 220V 220v IEC 83
©e 27
BS 1363
A2 UK # 240V EC €3
240¢ IEC 127
Australlan AS Cii2
A3 240V 240V €c 127
ANSI C73.20
No#th
Ad Amarican 240V NE"'QQCEEAS"P
240v UL 1885
Switzerland SEV
A5 2207 220y €C 127
A A BA, type C fuse Is alac Installed Inside the plug of the Dption A2
power cord.
b Reference Standards Abbreviations:
ANSI- Amerlcan Nationaf Standards institute
AS - Standards Assoclation of Australla
B8 — British Standards institution
CEE—International Commission on Rules for the Approval of Electtcal
Equipment
IEC ~intemational Electrotechnical Commisston
NEMA — National Electrical Manufacturer's Assoclation
SEV—Schwelzervischer Elek hrilscher Vereln
UL—Underwriters Laboratorles Inc. 168315

Figure 2-2. Optlional power cords.

INSTRUMENT COOLING

Always maintain adequate instrument cooling. The
vertilation 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 carfon and
packaging matertal in which the instrument was shippad
should be saved and used for this purpose. The
Accessory Pouch should be removed by a qualified
sewvice person before being shipped in the original
carton.

i the original packaging is unfit for use or is not
avaitable, 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. K the insirument 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. Markthe address of the Tekironix 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—Tumns instrument power on and
off. Press in for ON; press again for OFF

@ Power Indicator - An LED that Hluminates when the

instrument s operating.

@FOCUS Control—Adjusts for optimum display

definition.

SCALE 1LLUM Control—Adjusts the light level of
the graticule lumination.

(6) 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.

A and B INTENSITY Controls—Determines the

brightness of the A and B Sweep traces.

VERTICAL

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

@ca 1 VOLTS/DIV and CH 2 VOLTS/DIV

Switches—Used 1o select the vertical deflection
factor in & 1-2-5 sequence. To obtain a calibrated
defiection factor, the VOILTS/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,

INTENSITY

=N
B

TRACE ROTATION

BEAM Fm
U

SCALE
LLUM

768316

Figure 2-3. Power and display controls and indicator,
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2235 A 100 MHz 0scILLOSCOPE

= BVERTICALE
{}POSITEON A/B SWP SEP

| 5
CAL L
TkHz .BY

MODE-/

CH 1 BOTH CH 2 TRIGVIEW BWLIMIT ADD ALT  CHEGP
20

11 [ OgacT]

!

)

CH1VOLTS/DIV CH 2 VOLTS/DIV
. INVERT 10X

AC 68D 0c GND AC ERD Be

CH10 B3 ©q_

Mo
20pF

A\

2400V pk

18 T

IV

|

4

7683-17

Figure 2-4. Vertical controls, connectors, and indicators.

VOLTS/DIV Variable Controls—-When rotated A/B SWP SEP - Vertically posltions the B Sweep
counterclockwise out of their callbrated detent trace with respect to the A Sweep when ALT Hori-
positions, these controls provide continuously zontal MODE is selected.

variable, uncalibrated deflection faciors between

the calibrated settings of the VOLTS/DIV switches. @ input Coupling AC-GND-DG Switches—Three-

position switches that select the method of coupling
the input signals to the instrument deflection system.
@ POSITION Controls—Used to vertically position '

the display on the crt. When the SEC/DIV switch is

set to X-Y, the Channel 2 POSITION control moves AC—input signal is capacitively coupled to the
the display vertically (Y-axis), and the Horizontal vertical amplifier. The dc component of the input
POSITION control moves the display horizontally signal is blocked. Low-frequency limit (-3 dB
{(X-axis). point) is about 10 Hz.
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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 1o the vertical deflection
systems.

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).

@Vertical MODE SwitchesTwo three-position

switches and two button switches are used to select
the mode of operation for the vertical ampilifier
system.

CH 1 —Selects only the Channel 1 input signal
for dispiay.

BOTH - Selects both Channet 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~ Selects 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 refrace at the end of each weep. This
mode is useful for viewing both input signals at
sweep speeds from 0.05 us per division 10
0.2 ms per division.

CHOP~The dispiay switches between the
Channel 1 and Channe! 2 input signals during
the sweep. The switching rate is about 500 kHz.
This mode is useful for viewing both Channel 1
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 bution 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 areremoved
while the TRIG VIEW button is held in.

INVERT Switch—Inverls 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 1L Connector—Provides an 0.5 V, negative-

going square-wave voliage at 1 kHz for compen-
sating voltage probes and checking the operation of
the oscilloscope’s vertical system. ltis not intended
1o verify the accuracy of the vertical and the hori-
zontal deflection systems

GND Connector - Provides direct connection to

the instrument chassis ground.

HORIZONTAL

Refer to Figure 2~5 for location of items 18 through 25.

(19) A and B SEC/DIV Switches —Used fo select the

sweep speeds for the A and B Sweep generators in a
1-2-5 sequence. To obtain calibrated sweep
speeds, the A and B SEC/DIV Varlable 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 selecls
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 1o a setting opposite the white line scribed
onthe knob. The B Sweep circuit is used only for
delayed-sweep operation.
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SBEHORIZONTALER
{IPOSITIONDD

T683-18

Figure 2-5. Herizontal controls and indicator.

A and B SEC/DIV Variable Control and X0 Mag-

nifier Switch-Provides continuously variabie,
uncalibrated A Sweep speeds to at least 2.5 times
the calibrated setting. it extends the siowest 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 controt (SEC/DIV Variable control
knobj). 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.

(27) POSITION Control - Horizontally positions the A

Sweep display, B Sweep display, and X-axis in X-Y
mode.

Horizontal MODE Switch— Determines ihe mode
of operation for the horizontal deflection systern,

&~ Horizontal deflection is provided by the A
Sweep generator af a sweep speed determined
by the A SEC/DIV switch setting.

ALT-Allemates 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 8EC/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 tc Figure 2-6 for location of items 24 through 34.

(24) A TRIGGER Mode Switches ~Determine the A

Sweep triggering mode.

NORM - Sweep is initiated when an adequate
trigger signal is applied. Inthe absence of a rig-
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 rale 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.

TVFIELD — 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 compietion of a tiggered
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

signals that cause unstable conventional dis-
plays (e.g., signals that vary in amplitude,
shape, or time).

@RESET/READY Indicator—A dual~function LED

indicator. In P-P AUTQO and NORM Trigger modes,
the LED is turned on when friggering occurs., in SGL
SWP Trigger mode, the LED turmns on whenthe A Trig-
ger circuit is armed, awaiting a triggering event, and
turns off again after the single sweep event occurs.

A TRIGGER LEVEL Controi- Selects the voltage
level onthe A Trigger signal that produces riggering.

A TRIGGER SLOPE Switch--Selects either the
positive siope (button out) or negative siope (button
in) of the trigger signal to start the A Sweep.

A & B SOURCE Switch — Selects the source of the
interal 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 Channei 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 Xin-
put connector is the source of the trigger signal.

CH 2-~The signal appliedtothe CH2 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-
nector 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 compenents above 40 kHz of the
frigger signal.
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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.
cH 2 CH 2 OR Y input signal.

Algebraic sum of CH1 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 Channe! 1
and Channel 2 on every other
sweep (i.e.,, CH 1 OR X input
signal triggers the sweep that
displays Chamnel 1, and CH 2
OR Y input signal triggers the
sweep that displays Channel 2.

LF REJ - Attenuates low-frequency triggering
signal components bejow 40 kHz of the frigger
signal.

A LINE SOURCE — Routes a sample of the ac
power source waveform to the A Trigger circuit.

A EXT COUPL Switch—Selects the method of
coupling the external signat applied to the EXT
INPUT connector to the A Trigger circuit.

AC —~Input signal is capacilively coupied, and
blocks the dc component of the signal.

DC-Couples dc and ali frequency com-
ponents of the external trigger signal.

DC/10—Attenuates the external signal by a
factor of 10. Couples dc and all frequency com-
ponernts of the external trigger signal.

EXTINPUT Connector — Provides for connection of
exiernal signals to the A Trigger circuit.

@B TRIGGER SLOPE Switch—Selects either the
positive siope {button out) or the negative slope
(button in) of the B Trigger signal (internal source
only} that staris the B sweep.

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

2-8

occurs in triggerable 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.

VAR HOLDOFF Contrel—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.

@EXT Z-AXIS Connector—Provides a means of

connecting external signals to the Z-Axis amplifier
to intensity modulate the cit. Applied signais do not
affect display waveshape. Signals with fast rise
times and fall times provide the best intensity
change, and a 5 V p-p signa!l will produce notice-
able modulation. The Z-axis signals must be time-
related to the display to obtain a stable presentation

on the crl. -

”\‘_X N\ ]
WARNING
WARNING HIGH LEAKAGE CURRENT.
FOR CORTIRUED FIRE PROTECTION Te AVDID FLECTRIC
REPLACE ONLY WHTH SPECIFIED SHOCK, THE POWER
THPE ANE RATED FUSE. DISCONNECT CORD PRGTECTIVE
POWER INPUT BEPORE SEPLACING FUSE. CONOUSTOR
[UINE VOLYAGE RANGEE FUSE 250V | MUST 8E CONNECTED
T GROUND.
| sos0v AL Eresa suow]
EXT I AIS IPUT
s KT, POSITIVE GOWNE
) NOT BEMOVE 1 IBUT DECREASES
COVER, REFER WTENSITY
SERVICING TO 4 5 VDLT PP CAUSES
QUALIFIED . NOTICEABLE
PERSONNEL MDDULATION AT
NORMAL IRTERSITY.
S50V PEAK
W
POWER O £
MAX WATTS 75
MAX VA 130
FREC 4B-440¢:
FEKTRONIX INC., BEAVERTON, ORJGON, LIS A
e W .\‘\_\-‘
\ / / i /
788320

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). It Is marked with eight vertical and
ten horizontal major divisions. Each major division is
divided into five subdivisions. The vertical deflection
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
100 |-
e
1o H
/{ G%rvnv.‘... ........EE-..,.... DI I PR
RISE AND CENTER CENTER
FALL TIME VERTICAL HORIZONTAL
MEASUREMENT GRATICULE GRATICULE
PERCENTAGE LINE LINE
MARKERS
7685-21

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-
nallead or probe. The probe’s ground lead provides the

best grounding method for signal interconnection and
ensures the maximum amount of signal-lead shieiding
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 panet.

SIGNAL CONNECTIONS

Generally, probes offer the most convenient means of
connecting an input signal 1o the instrument. They are
shielded to prevent pickup of selectromagnetic 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 signais to
the input connectors, but they may have considerable
effectonthe accuracy of a displayed waveform. Tomain-
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 thelr characteristic impedance. if this is not
possible, use sultable iImpedance~matching devices.

INPUT COUPLING CAPACITOR
PRECHARGING

When the Input Coupling switch is set to GND, the input
signalis connected to ground through the input coupling
capachtor In serles with a 1 MO resistor {0 form a
precharging network. This network allows the input
coupling capacitor to charge to the average dc-voltage
level of the signai 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 aisc provides a measure of protection
{o 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 1o a signal source having a
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different de level than that previously applied, especially
if the dc-level 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
piug the power cord into the power-source outlet.

BASELINE TRACE

First, obtain a baseline trace using the foliowing
procedure.

1. Preset the instrument front-panel confrols as

follows:
o Display

A and B INTENSITY Eully counter—
clockwise

FOCUS Midrange

Vertical (Both Channels)

POSITION Midrange

A/B SWP SEP Midrange

MODE CH1

BW LIMIT Off (button out)

VOLTS/DIV 10my

VOLTS/DIV Variable CAL detent

INVERT Off (button out)

Input Coupling AC

Horizontal

POSITION Midrange

MODE A

A and B SEC/DIV 0.5ms

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,
perfarm the following procedure:

1. Preset instrument conirols and obtain a baseline
frace.

2. Use the Channel 1 POSITION control to move the
baseline trace to the center horizontal graticule line.

3. liftheresulting trace is not parallel fo 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.
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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
frace,

2. Connect the two 10X probes (supplied with the
instrument} {o the CH 1 and CH 2 Input connectors.

3. Connect the Channe! 1 probe o the CAL output
cormector.

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 2-8). ¥ necessary adjustthe probe
compensation for flat tops on the waveforms. Refer
1o 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 1o the CAL connector.

3 CORRECT
100 - 1 FLAT
90 L
- L — | ISR N S A, T o
- T OVER
b b b COMPENSATED
L I {OVERSHOOGT)
g— g~ p— ——— ———
w0 — e — S
0% P Vo s S g e Ve Y

T UNDER

T COMPENSATED

T N N A . " (ROUNDING)

7683-22

Figure 2-9. Probe compensation,
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8. Setihe Verical MODE to CH 2 and veriically center
the 5-division display using the Channel 2
POSITION control.

8. Check the waveform display for overshoot and
rolioff (see Figure 2-9). if necessary adjustthe probe
compensation for flat tops on the waveforms. Refer
10 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. Presetthe instrument controls and abtain a baseline
frace.

2. Connect the two 10X probes (supplied with the
Instrument) to the CH 1 and CH 2 input connectors.

3. Seti both VOLTS/DIV switches to 0.1 V 10X PROBE
setting and set both Input Coupling switches to DC.

4. SelectCH 1 Vertical MODE and connect the Channel
1 probe to the CAL connector.

5. Usingthe 1 kHz CAL squarewave signal as the input,
obtain a 5-division display of the signal.

6. Setthe A SEC/DIV switch to display several cycles
ofthe CAL signal. Use the Channel 1 POSITION con-
trol to vertically center the display.

7. Check for a werlical
approximately 5 divisions.

display amplitude of

8. S8electCH 2 Vertical MODE and connectthe Charine!
2 probe to the CAL connector.

8. Use the Channel 2 POSITION controf 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
efficlent 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 1o the
Cperator's Checks and Adjustments part in this section
and perform steps 1 through 4 under Baseline Trace.

INDEX TO BASIC APPLICATION

PROCEDURES
VOLTAGE MEASUREMENTS ................ 2-13
Peak-to-PeakVollage . ................. 2-13
instantaneous Voltage ......... ... ..... 2-14
Algebralc Addition ....... .. ... ... ... 2-15
Common-Mode Rejection............... 2-15
Amplitude Comparison (Ratio ............ 2~18
NONDELAYED TIME MEASUREMENTS ....... 2-16
TimeDuration . .......... ... ... .. .. ... 2-16
Frequency ........... .. it 2-17
RiseTime ........... ..., 2-17
Time Difference Between Pulses on Time-~
Related Signals ............ ... .. .. 2-18
PhaseDifference ...................... 2-18
TELEVISION DISPLAYS ... ... ... . ienen. 2-20
TViineSignal .......... ... ... i, 2-20
TVFeldSignal ................ ........ 2-20
DELAYED-SWEEP MAGNIFICATION . ......... 2-20
Magnified Sweep Runs After Delay ....... 2-21
Puise Jitter Time Measurement ........... 2~22
Triggered Magnified Sweep .............. 2-22
DELAYED-SWEEP TIME MEASUREMENTS .... 2-22
Time Difference on Single Waveform ...... 2-22
RiseTime ........... .. ciiiivinn. 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
frace.

2. Apply the ac signal to either vertical-channel input
connector and set the Vertical MODE switch to dis-
play the channe! used.

3. Set the appropriate VOLTS/DIV switch 1o display
about five divisions of the waveform, ensuring that
the VOLTS/DIV Variable control is in the CAL detent.

4, Acjust the A TRIGGER LEVEL control t0 obtain a
stable display.

5. Setthe A SEC/DIV switch to a position that displays
several cycies 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. Herizontally 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

80

VERTICAL
l T DEFLECTION
14 T
| i
g I
MEASURE AMPLITUDE
FROM &) TO 73507

Volts {(p-p) = deflection x

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

NOTE

Ifthe amplitude measurement i 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.

Calculate the peak-to-peak voltage, using the fol-
lowing formula: '

VOLTS/DIV
switch setting
indicated by 1X
(or 10X PROBE when
10X probe is used)

vertical

{divisions)

EXAMPLE: The measured peak-to-peak vertical
deflection is 4.6 divisions (see Figure 2-10) using a
10X attenuator probe with the YOLTS/DIV switch set
to 5V (at 10X PROBE setting).

Substituting the given values:

Volts (p-p) = 4.6 divX5V/div = 23V

Instantaneous Voltage

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

Preset instrument controls and obtain a baseline
frace.

Apply the signalto either vertical-channe! input con-
nector and set the Vertical MODE switch to display
the channel used.

Verify that the VOLTS/DIV Variable controi is in the
CAL detent and set the Input Coupling switch to
GND.

Verically position the baseline trace 1o 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
voitage 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 uging Channel 2, ensure that the Invert
maode 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
severai cycles of the signal.

Measure the divisions of vertical deflection between
the ground reference line and the point on the
waveform at whichthe 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 formuia:

VOLTS/DIV
Instan- vartical . switch setting
taneous = deflection x (Fftg?ty) X indicated by 1X
{divisions) {or 16X PROBE when

- Voltage
i 10X probe is used)

EXAMPLE: The measured vertical deflection from
the reference line is 4.5 divisions (see Figure 2-11),
the waveform point is above the referenceline, 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:

Instantaneocus Voltage = 4.5 divX (+1) X 2V/div ==
9.0V,

Algebraic Addition

With the Vertical MODE switches set to BOTH and ADD,
the waveform displayed is the algebraic sum of the sig-
nals applied to 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 i0 the same vollage 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 equivalent
of about eight times the VOLTS/DIV switch
seftings, since large voltages may distort the
display. For example, with a VOLTS/DIV switch
sefting of 0.5 V, the voltage applied 1o that
channel should not exceed about 4 voits.

¢. UseChannel 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 same position,

Common-Mode Rejection

The following procedure shows how 1o eliminate
unwanted ac input-power frequency components.
Similar methods could be used either {0 eliminate other
unwanted frequency components or to provide a dc
offset.

1, Preset instrument conirols and obtain a baseline
trace.

2. Apply the signal containing the unwanted line-
frequency coemponents {o the CH 1 input connector.

3. Apply aline-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. B8electBOTH and CHOP Vertical MODE and set both
VOLTS/DIV swiiches to produce displays of approxi-
mately 4 or 5 divisions in amplitude.

5. Adjustthe CH 2 VOLTS/DIV switch and CH 2 VOLTS/
DIV Variable controls so that the Channel 2 display
gignal is approximately the same amplitude as the
undesired portion of the Channel 1 dispiay (see
Figure 2-124A),
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Figure 2-12. Common-~-mode rejection.

6. Select ADD Vertical MODE and press the INVERT
buiton to invert the Channel 2 display. Slighily
readjust the CH 2 VOLTS/DIV Variable control 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 by the
VOLTS/DIV swilch settings. This ts useful for comparing
unknown signals 1o a reference signal of known ampli-
tude. To accomplish this, a reference signal of known
amplitude is first set o an exact number of vertical
divisions by adjusting the VOLTS/DIV switch and the
Variabte 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,

2. Apply the reference signal to either vertical channel
input and set the Vertical MODE switch to display the
channel used.
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3. Setthe amplitude of the reference signal to five verti-

cal divisions by adjusting the VOLTS/DIV switch and
Variable control,

4. 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.

5. Horizontally position the waveform so that its top-

most features cross the center vertical graticule line
{see Figure 2-13).

6. 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

~

P 1=

T r.....___!

UNKNOWN
. ’ SIGNAL
S - ‘.-.-...--.__/‘-..._._..-__..iw.__/

|

1
READ
PRECENT
RATIO 473210

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 controis and obtain a baseline
frace.

2. Applythe signalto either vertical-channel input con-
nector and set the Vertical MODE switch to display
the channel used.

3. Adjust the A TRIGGER LEVEL control to obtain a
stable display.
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4, Setthe A SEC/DIV swiich 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 control is in the CAL detent. . o )
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 Caloulating the reciprocal of time duration:

Figure 2-14).
1 1
I Frequency = Jime duration ~ 16.6ms — 002
/ \\ / Rise-time measurements use the same methods as
N % A time duration, except that the measurements are made
) \ ' / between the 10% and 80% points of the low-to~high
- A transition of the selected waveform (see Figure 2-15),
J / i \ / Fall ime Is measured between the 80% and 10% points
y .. INA ] of the high-to-low transition of the waveform.
HORIZONTAL —
DISTANCE (B)
4207-16 “’\ .
Figure 2-14. Time durati i - C?) /
gure J-14, Time guraion. T MEASURE
. . . SIGNAL il Josi, TIME FROM
"7 6. Measure the horizontal distance between the time- ampuTupe | /] A 10
a measurement points. )
7. Calculate time duration using the fellowing formuia: I
horizontal A SEC/DIV
distance x swiich —»| HORIZONTAL [=—
Time _ _(division) 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 setto 2 ms per division. The 1. Preset instrument controls and obtain a baseline

Figure 2~-15. Rise time.

X10 Magnifier is off (knob in}.

Substituting the given values:

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

frace. Ensure that the BW LIMIT is off (bution out),

Apply a signai 1o either vertical-channel input con-
nector and set the Vertical MODE switch to display
the channe! used.

1
3. Setthe appropriate VOLTS/DIV switch and variable

Frequency control for an exact 5-division display.

4. Verically position the trace so that the bottom of the
waveform touches the 0% graticule line and the fop
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 display so the 10% point

using the preceding Time Duration measurermnernt on the waveform intersects the second vertical
procedure. graticule line.
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6. Measure the horizontal distance between the 10%
and 0% 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 80% points is 5 divisions, and the A SEC/DIV
switch is set to 1 us per division. A magnification fac-
tor of 1 is used.

Substituting the given values in the formula:

Rise _ 5div x 1 us/div
Time — 1

= 5us

Time Difference Between Pulses on
Time-Related Signals

The calibrated sweep speed and dual-trace features of
this instrument allow measuremant 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
frace, then set the A & B SOURCE switchto CH 1.

2. Set both Input Coupling swiiches 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 either 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 stabie
display.

8. Setthe 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
N )4
N A
50% ) |
AMPLITUDE NP "MEASURE
LEVELLZﬁLﬁ)\ ‘ TIME FROM
W @
[ N
]
]
! HORIZONTAL |
{ DIFFERENCE ,
]
4207-18

Figure 2-18. Time difference between pulses on
time~related signals.

8. 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 1o 50 ps 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  _ 50us/div X 45div
Difference — 10

= 22.5us

Phase Difference

in a similar manner o Time Difference Betwaen Two
Time~Related Pulses, phase comparison between two
signals of the same frequency can be made using the
dual-trace feature of the instrument. This method of
phase difference measurement can be used up to the



frequency limit of the vertical defiection system. Tomake
. a phase comparison, use the following procedure:

1. Preset instrument conirols and obtain a baseline
frace, then set the A & B SOURCE switch to CH 1.

2, Set both Input Coupling switches {o 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 fo the
Channel 1 input and the unknown signal to the
Channel 2 input.

4. Select BOTH Vertical MODE; then select either ALT
or CHOP, depending on the frequency of input
signals. The reference signal shouwd precede the
comparison signal in time,

5. If the two signals are of opposite polarity, press
INVERT button to invert the Channel 2 display.

6. SetbothVOLTS/DIV switches and both Variable con-
trols so the displays are equal in amplitude.

. 7. -Adjust the A TRIGGER LEVEL controi for a stable
display.

8. Setthe A SEC/DIV switch to a sweep speed which
displays about one full cycle of the reference
waveform.

9. Position the displays and adjust the SEC/DIV
Varlable control so that one reference-signal cycle
occupies exactly 8 horizontal divisions at the 50%
tise~lime points (see Figure 2-18). Each division of
the graticule now represents 45° of the cycle (360°
-+ 8 divisions), and the horizontal calibration canbe
stated as 45° per division.

10. 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:

Phase horizontal horizontal
Difference = Oifference 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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(REFERENCE) / (LAGGING)
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Figure 2-17. Phase difference.

Substituting the given values intc 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 betwesn the two
signals.

CHANNEL 1 {REFERENCE) CHANNEL 2
f
] --...__,________L{‘ MEASURE
i~ e SiRaASE A R e i) TIME FROM
@/ —— @ TO
Iy
i
L 3 |
| HORIZONTAL |
™ DIFFERENCE ™
4£207-20

Figure 2-18. High-resolution phase difference.
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Substituting the given values inthe phase difference
formula:

Phase difference = 6 divx 4.5%div = 277

TELEVISION DISPLAYS

TV Line Signal

The foliowing procedure is used to display a TV Line
signal.

1.  Presetinstrument controls and set ATRIGGER Mode
to P-P AUTO/TV LINE.

2. Apply the TV signal to either vertical-channe! input
connector and set the Vertical MODE switch to dis-
play the channel used.

3. 8etihe appropriate VOLTS/DIV switch {o display 1
division or more of composite video signal.

4. Setthe A SEC/DIV swiich to 10 pus.

8. 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 detall,
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 & baseline
trace.

2. Select TV FIELD A TRIGGER mode (push both P-P
AUTO and NORM buitons in) and set the A SEC/DIV
switch to 2 ms.

3. Todisplay 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.

5. Forpositive—going TV signal sync pulses, setthe A
TRIGGER SLOPE switch to positive (button out); for -
negative~going TV signal syne pulses, set the A
TRIGGER SLOPE switch to negative (button in).

8. Tochangethe TVfieldthatis displayed, momentarily
interrupt the trigger signal by setting the Input
Coupling swifch 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 Dejayed-Sweep
fagnification feature may be used.

7. To display a selected horlzontal 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 either Field 1 or Field 2 individuaily,
connect the TV signal to both CH 1 and CH 2 input

connectors and select BOTH and ALT Vertical - .- -

MODE.

9. Setthe A SEC/DIV switch 10 0.5 ms or faster sweep
speed (displays less than one full fleld). 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 1o provide higher apparent magnification than is
provided by the X10 Magnifier switch. Apparent magnifi-
cation coours as a result of displaying a selected portion
ofthe A trace at a fasier sweep speed (B Sweep speed).
The A SEC/DIV swiich setling determines how oftenthe 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 length of the B Sweep interval within the A Sweep
interval. Positioning of the intensified zone {j.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 control 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 Swesap interval. When ALT Horl-
zontal MODE is selected, the B SEC/DIV switch setting
determines the B Sweep speed and concurrently sets
the length of the intensified zene on the A trace.

Using delayed-sweep magnification may produce a
display with some slight horizontal movement (puise
jitter). Pulse jitter Includes not only the inherent
uncertainty of friggering the delayed sweep at exactly
the same trigger point each time, but also jitter that may
be present in the input signal. if puise jitter needs 1o 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 to either vertical channel input
connector and set the Vertical MODE switch to dis-
play the channel used,

3. Setthe appropriate VOLTS/DIV switch to produce a
display of approximately 2 or 3 divisions in ampli-
tude and center the display.

4. Setthe A SEC/DIV switch to a sweep speed which
displays at least one compiete waveform cycle.

5. S8elect 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
positionthe start of the intensified zone to the portion
of the display to be magnified (see Figure 2-19).
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Figure 2-18. Delayed-sweep magnification.

Set the B SEC/DIV switch 10 a setting which intensi-
fies the full portion ofthe Atrace to be magnified. The
intensified zone will be displayed as the B frace (see
Figure 2-19). The B Horizontal MODE may also be
used 1o magnify the intensified portion of the A
Sweep.

The apparent sweep magnification can be calcu-
fated from the following formula:

Apparant
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 8 SEC/DIV switch setting of 1 us
per division,

Substituting the given values:

Apparent
Magnification

X102 s

X 106 g = 102 = 100

s [ i
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Puise 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
Jitter difference x
Time (divisions)

B SEC/DIV
switch
setting

i
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|
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TIME FROM ™1 1= JITTER

© TO @ 4732-11

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 tiggered 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-
tied Sweep Runs Afier 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 canbe 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 Horfzontal MODE setto A. The following procedures
describe how these measurements are accomplished.

Time Difference on Single Waveform

Tomeasure time between two points on a waveform, use
the following procedure.

1. Preset instrument contols and obtain a baseline
trace.

2. Applythe signalto eithervertical-channel input con-

nector and set the Vertical MODE switch to display =

the channel used.

3. Setthe 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 control 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 switchto the fastest sweep speed
that provides a usable (visible) intensified zone.

7. Adjustthe B DELAY TIME POSITION controlto move
the intensified zone to the leading edge on the first
point of interest (on the A trace); 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 contro] dial

11,

setting.

Calculate the time difference between repetitive
pulses using the following formula.

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

EXAMPLE: With the A SEC/DIV switch set t0 0.02 ms
per division, the first B DELAY TIME POSITION diat
setting is 1.20 and the second B DELAY TIME
POSITION dial setting Is 8.53 (see Figure 2-22).

Substituting the given values in the time difference
formuta:

Time Difference = (3.53 ~ 1.20}(0.2 ms/div) =
1.666 ms

DIAL READING
ATPOINT A

DIAL READING
AT POINTB

426724

Figure 2-22, DELAY TIME POSITION control settings.

Rise Time

Rise-time measuremnents use the same methods as
Time Difference on 8Single Waveform, except that the
measurements are made betwsen the 10% and 80%
points of the low-to-high transition of of the selected
waveform. Fall time is measured between the 80% and
10% points of the high-to-low ftransition of the
waveform,

1. Preset instument 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 dispiay.

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 swiich so one transition of interest
Is displayed. Ensure that the SEC/DIV Variable con-
tfrol 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
TIME POSIHTION control until the display intersects
the 10% point at the center vertical graticule line
{see Figure 2-23, Point A).

Record the B DELAY TIME POSITION control diat
setting.

Adjust the B DELAY TIME POSITION control until the
display intersects the 80% point at the center verti-
cal graticule line (see Figure 2-23, Point B).

g e \ [

g

N
RS
/

4206-11

Figure 2-23. Rise time, differential time method.

10. Record the B DELAY TIME POSITION control dial

11.

setting.

Calculate rise time using the same formuta listed in
the Time Difference on Single Waveform measure-
ment procedure.

EXAMPLE: With the A SEC/DIV switch setto 1 usper
division, the first B DELAY TIME POSITION dial set-
ting (Point A) is 2.50 and the second B DELAY TIME
POSITION dial setting (Point B) is 7.50.
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Substittting the given values in the time difference
formula:

Rise Time = (7.50 - 2.50)(1 us/div) = 5 us

Time Difference Between Two Pulses on Two
Time-Related Signals

1.

10.

Preset instrument controls and obtain a baseline”
trace. Setthe A & B SOURCE switchto CH 1 and the
Verticai MODE switches to BOTH and ALT,

Using probes or cables having equal time delays,
apply the reference signalto the Channel 1 input and
appiy the compariscn signal {o the Channel 2 input.

Set the appropriate VOLTS/DIV switch to produce a
display of approximately 2 or 3 divisions in
amplitude.

Set the A SEC/DIV switch to display the measure-
ment points of interest within the graticule area.

Select ALT Horizontal MODE and CH 1 Veriical
MODE. Adjust both the Channel 1 POSITION control
and the A/B SWP SEP control so that the Atraceis -
displayed above the B trace.

Rotate the B DELAY TIME POSITION control tomove
the intensified zone 1o the appropriate edge of the
reference signal (on the A trace); then fine adjust
until the edge of the reference signal (onthe B trace)
is centered at any convenient vertical graticule tine
(see Figure 2-24, Part A).

Receord the B DELAY TIME POSITION control dial
setting.

Select CH 2 Vertical MODE and adjust both the
Channel 2 POSITION conirol and the A/B SWP SEP
control as necessary 1o display the A frace above
the B trace.

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
untit 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
setting of the Horizontal POSITION control.

Record the B DELAY TIME POSITION control dial
setting.
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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 us
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)(50 ps/div) = 225 us

INTENSIFIED
ZONE ON THE
REFERENCE COMPARISON
SIGNAL SIGNAL.
| g 3
A TRACE
B TRACE ¢
ﬁ&;ﬁf;ﬁ\l‘:CE VERTICAL
REFERENCE
LINE
PART A
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COMPARISON

SIGNAL
b

I N

REFERENCE
SIGNAL

A TRACE
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Vi

COMPARISON

VERTICAL
SIGNAL

REFERENCE
LINE

PART B

4978-09

Figure 2-24. Time difference between two puises 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 DG &O.
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 insfrurnent functions followed by a detailed descrip-
tion of each major circuit. Detailed block dlagram and
schematic diagrams are located inthe takbbed Diagrams
section atthe 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 confrols.

The schematic diagram number assoclated with each
descripticn 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. Funclions and operation of the logic circuits

are representsd by logic symbology and terminology.
Most logic functions are described using the positive-
logic convention, Positive iogic is a system of notation
whereby the more positive of two levels is the TRUE (or
1) state; the mare negative level is the FALSE (or 0) state.
In this togic description the TRUE state is referred to as
HI, and the FALSE stale 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 measwrement and simpiified diagrams to
Hustrate their operation.
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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 §-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
disconnectied from the oscilloscope circuitry and the
input atteruator grounded by setling the coupling switch
1o the ground (GND) position.

The outpid signal from the Attenuator circuitis appliedto
the Vertical Preamplifier for further amplification.
Additionally, the Channel 2 Attenuator can invert the
Channel 2 display on the crl. 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 ihe 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 a current
input to a voitage output and provides an impedance
match for the Delay Line. The Delay Line produces
approximately 80 ns of delay in the vertical signal. This
allows the Horizontal circuitry 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
the Vertical Output Amplifier. This amplifier supplies the
signal leveis necessary for vertical deflection of the elec-
tronbeam inthe crl. The upper frequency response ofthe
armplifier 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 Verticai Output Amplifier which vertically
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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 conirol tracks the peak-
to-peak amplitude of the trigger signal when either the
P-P Auto or TV Field trigger mode is selected. This
atlows triggering on most signals without needing to
adiust the ATRIGGER LEVEL control. In Norm mode, the
A TRIGGER LEVEL control must be adjusted for the
correct rigger signal fevel 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
appliedto the Delay Line Driver and displayed on the crt,

ATV Field sync circuit provides stable triggering on tele-
vision vertical-syne pulses, Triggering at the television

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

mode is selected.

The A Sweep Logic circuit controls sweep generation
and Z-Axis unbianking for the A Sweep disptay. 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
seiting, the Auto Baseline circuit is disabled and sweeps
are inhibited until afrigger event occurs. This is useful for
triggering on low-repetition-rate signals. The SGL SWP
setting enables only one sweep to be generated afier
being reset. Following the single sweep, the A Trigger
circult 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 Preampiifier for initial ampli-
fication and then to the Horizontal Cutput 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. Horlzontal
positioning of the display Is accomplished in the Hori-
zontat Preamplifier circuit.



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

- the Intemal Trigger circuitry passes through the X-Y

Amplifier io the Horlzontal Preamplifier. In this operating
mode, the Channel 1 internal Trigger signal supplies the
horizontal deflection to the crt, and the Miller Sweep
circuit is disabled to inhibit sweep generation.

The Altemnate 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,
slgnals are generated which control the display
switching between the A and B displays.

The intensity levels of both the A and B Sweeps are set
by the front-panet A and B INTENSITY contrels. These
contrals, along with signals from the A and B Sweep
Logic circuits, determine the drive level to the Z-Axis
Ampiifier,

The Z-Axis drive fromboth 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 ort 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 dc potentials on these elements prohibit direct
coupling to the cri.

The Power Supply provides the necessary operating
voltages for the instrument. Operating potentials are
obtained from a circuit composed of the Preregulator,
inverter and Transformer, and Rectifiers and Fillers, The
Preregulator produces approximately + 43 V dcfromthe
ac power line which is used o drive the 20 kHz Inverter
stage. The fransformer 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 cri.

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
ampliude 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
appliedto the CH 2 OR Y connector provides the vertical
(Y-Axis) deflection for the display.

input Coupling

The signal appliedto the CH 1 Input connector canbe ac
coupled, dc 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 dc 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 81 is setto
GND, the direct signal path is opened and the input of the
Buffer Ampilitier is connected to ground. This provides a
ground reference without the need 1o disconnect the
applied signal from the input connector. The coupling
capacitor precharges through R2 to prevent large trace
shifts when switching from GND o 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-dc stability with high-speed
performance.

In the slow path, the input signal is applied fo both the
gate of source-fcllower Q13 and the inverting input of

U10 through the divider network composed of R3 and 7

R&. 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. Amplitier 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-Z

FROM
VERTICAL INPUT  ~—tims ATTERUATOR o

-1, -10
COUPLING A

BUFFER AMPL
FAST PATH

GAIN
SWITCHING TO
P NETWORK po—3e VERTICAL
013, 18 -;I, _12;} PREAMP

¥

BUFFER AMPL
SLOW PATH
Q15, 1o el

Y

FREQUENCY
GAIN BALANCE

R47

768323

Figure 3-1. Block diagram of the Vertical Attenuators.
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In the fast path, input signals are coupled through RS,
. C8, 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 Volis/Div settings,

The Galn Swiiching Network divides down the Buffer
Amplifier output signal for application to the Paraphase
Amplifier and has an output impedarnice of 75 ohims for all
Volts/Div switch settings. The particular Volts/Div switch
setting will determine which contacts of 510 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-
natl from the Gain Switching Network intc a differential
signal for application to the Vertical Preamplifier.
Included in the circuitry is switching that provides exira
gain for the 2 mV position of the VOLTS/DIV switch,
adjusiments for amplifier dc balance, and circuitry forthe
Variable Volts/Div function. Additionally, the Channel 2
Paraphase Amplifier contains circuitry to invert the Chan-
nel 2 display.

- : The signal from the Gain Switching Netwaork is appliedto

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 leve! that will produce a null
between the outputs of U30 (no trace shift on the crt
screer) when the VOLTS/DIV control is switched
between 5 mV and 2 mV. The input fansistors 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 R23 serving as the gain-
setling resistor between the two emitters. In the 2 mV
position, amplifier gain is increased by closing contact
15 of §10 to shunt R238 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 dicdes at
pins 7 and 14, and are controlled by R39 and the network
compoesed of R41, R42, and variable gain control R43.
Monotlithic 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 fransistors connected to R35 will
increase. Since the transistor pair outputs are cross-
wired, this increased conduction wili subtract from the
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signal produced by the transistors connected o R38 and
the overall gain of the amplifier will decrease. Potenti-
ometer R25 adjusts the balance of the amplifier so there
Is minimal dc trace shift as the VOLTS/DIV Variable con-
trol is rotated.

Incorporated in the Channel 2 Paraphase Amplifier is
circutry to invert the polarity of the Channel 2 signal,
Diodes CR85 and CR88 will route current from Rg1 and
R92 to the output pair not connected to R89 through
INVERT switch S90. When the switch is out, the transistor
pairs in UB0 are biased as they are inU30 andthere isno
frace inversion. For the IN position of 890, connections
1o the bases of the output fransistor 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 N and QUT
positions.

VERTICAL PREAMPLIFIERS

The Vertical Preamplifier, shown on Diagram 2, utilizes
differential signal current from the Paraphase Amplifierto
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
controlied by the Channel Switch circuitry.

Common-base kansistors Q102 and Q103 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 palris
grounded and the other provides output drive to the
Delay Line Driver. The base voltages of the fransistors
with grounded collectors are held at ground potential by

- R138. The base voltages of the other transistors are con-

trolled by the Channel Switch and Trigger View circuiiry.

When Channel 1 is selected to drive the Delay Line
Driver, the Q oulput of US40A is Hl. The fransistors 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 US40A is LO. The transistors with the
ungreunded collectors are then reverse-biased and the
output signais 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 5200 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
fransistors Q440 and Q441 are then coupled to the Delay
Line Driver through forward-biased diodes CR202 and
CR203. The crttrace 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-pane! Vertical MODE switches to select
the ot 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 line connected to 8550 is LO (through the saturated
Q5650 transistor). Vertical MODE switches 8545 and
5550 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 8550
applies 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
Hl and a LO onthe Q and Q outputs respectively, andthe
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 8550
holds the CL input of U340A LO through CR538 and the
PR input is held HI by R550, pin 8. The outputs will then
be Q LO and Q HI 1o enabie 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, §550 must be
in the BOTH position o provide a LO signal to S545.

ADD DISPLAY. In the ADD position of 8545, both the PR
and CL inpuis of U540A are held LO by CRS37 and
CR540. The Q and Q outputs are then both HI and signal
currents frorn the Channel 1 and Channel 2 Preamplifiers
add together to drive the Delay Line Driver.

CHOP DISPLAY. In the CHOP position, the
CHOP_EN{) line is held LO, keeping the G output of
US40B HI. This enables multivibrator U537D torun at a
frequency that is determined by R544, R545, and C545.
The output of US37C, the inveried output of the.
muiltivibrator, is used to drive US37A and U537B.

¥

CHANNEL 1

FROM CHANNELY1 | AMP[dﬁ&XETCﬁ
13

ATTENUATOR

CHANNEL
SELECTOR
LOGIC
£550
US3TA, C, D,

VIEW SWITCH
S

US40A, B

DIODE
SWITCHING o
CR200, CR201,
CR202, CR203

TRIGGER TO DELAY

T LINE DRIVER

¥

200

¥

|

4

A TRIGGER
SIGNAL

CHANNREL 2

FROM CHANNEL 2 =l AMPL/SWITCH
U0

ATTENUATOR

¥

€440, Q441

7683--24

Figure 3-2. Block diagram of the Channel Switching circuifry.
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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
UB40A. Since the Q output of US40A is connected back
to the D input and both the PR and CL inputs are HI, the
outputs of US40A 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 145370,

ALTERNATE DISPLAY. In the ALT posttion, the
CHOP_EN(L} line is held HI and multivibrator U537D is
disabled. The output of Us37C will be HI and the
CHOP_BLANK signal from U5378 will be LO. Input sig-
nals io US37A will be Ml from U537C and the ALT _SYNC
signal from the Holdoff circuitry in the A Sweep Gen-
erator. The output of US37A will then be the inverted
ALT_SYNC signal which clocks U540A. This causes the
outputs of US40A to toggle at the end of each sweep so
that the Channel 1 and Channel 2 Preampiifier 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, Q2086, and Q207
form a differential shunt-feedback amplifier with the gain
controlied by R216 and R217. Amplifier compensation is
provided by C210 and R210 and output common-mode
dc stablilization by U225, Should the voltage at the junc-
fion of R222 and R223 deviate from zero, U225 will sink
or source base current to Q202 and Q203 through R202
and R203. This will return the outputs of the Delay Line
Driver to an average dc value of zero volts, Delay Line
DLO210 provides a vertical signal delay of about 90 ns so
that the Sweep Generator has sufficient time to start a
sweep befors 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
ofthe input signals for application to the vertical deflec-
tien plates of the crt. Signals from the Delay Line are

Theory of Operation—2235A Instruction

appliedto a differential amplifier composed of Q230 and
Q231 with low- and high-frequency compensation pro-
vided by the RC networks connected between the
emitters. Qverall gain is set by R233 with temperaturs
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 R258
serve as feedback elements and also as divider net-
works so that each transistor in a pair drops half the final
oulput voltage. The amplifier output signals are applied
o the vertical deflection plates of the crt to produce
deflection of the crt beam.

BW LIMIT switch §226, C228 and C228, and a dicde
bridge consisting of CR2286, CR227, CR228, and CR229,
are utilized to reduce the bandwidth of the amplifier if
desirad. With the bandwidth limit off, R226 is grounded
and the nonconducting diode bridge isolates €228 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 isclated and will atlenuate
high-frequency signals,

BEAM FIND switch 8390 (Diagram 10) changes output-
amplifier biasing to limit the voltage swing at the ort
plates. This keeps the veriical trace within the graticule
area for locating off-screen tfraces. With the switch inthe
normal ot position, the ~8.6 V supply provides emitter
current to the amplifier output stage through B261. When
the BEAM FIND switch is in, the direct -8.6 V supply 1o
R261 is removed and emitter current is now supplied
through R281 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 circult composed of (283, 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 ARemate 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 dc offset
current to the Vertical Output Amplifier and changes the
posltion of the B trace on the crf screen.

During the A Sweep interval, the SEP(L) signal is Hl and
(283 is turned on. The base voltages of Q284 and Q285
are then the same, and equal current is supplied 1o both
sides of the Vertical Outptit Amplifier so that no offset of
the A frace occurs.
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TRIGGER AMPLIFIERS AND SWITCHING

The Trigger Amplifiers, shown on Diagram 4, provide sig-
nals o the Trigger Generator circuit from either the Vertl-
cal Preamplifiers, the EXT INPUT connector, or the power
line. The A & B SOURCE swilch 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
a means of accepting or rejecting certain components of
the trigger signals that are coupled to the A Trigger Gen-
erator and also selects line frigger.

Trigger Switching

Logic levels used to select the desired trigger mode are
generated by programmed array logic {PAL), U535,
depending on input signals from A & B SOURCE switch
8555, A COUPL switch 8392 and the two Vertical MODE
switches 8545 and $550 (+ XY & U540). For the dis-
cussion below, the appropriate levels to implement the
function will be mentioned, but # greater detall is
desired, the inputs to U555 for the various switch settings
are shown in Table 3-1 and the logic eqguations for the
output levels are shown in Table 3-2.

internal Trigger

Signals from the Vertical Preamplifiers drive the Internal
Trigger Amplifier with channet selection determined by
the Vertical and Horizontal MODE switches.

Trigger pickoff from the Preamplifiers is accompiished
by Q302 and Q303 for Channet 1 and Q327 and Q328 for
Channel 2. The circuitry associated with Channe} 2 isthe
same as that for Channel 1 exceptthat it doesnothave a
trigger offset adjustment.

Signals from the Channel 1 Preamplifier are applied to
Q302 and Q303. These emitter-follower transistors each
drive one input fransistor in U310, and the collectors of
the U310 inputransistors intum supply emitter current to
two current-steering transistors. The compensation and
biasing network connected to the emitters of the input
transistors in U310 is fixed for Channel 2 but not for
Channel 1. Potentiometer R308 adjusts the emitter bias
ievels 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 US55, When the
CH1_TR(L) signal is HI, thetransistors 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 eur-
rents are equal in magnitude but opposite in polarity and
signal cancellation occurs. lfthe CH1_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 R31510
drive the Internal Trigger Amplifier.

intermnal 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,
turming Q392 and Q399 ON, whichreverse blases CR383
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 fo
the A Trigger Generator through CR372, which is
forward-biased because Q3869 is OFF.

Tabie 3-1

Front Panel Trigger Switch Setting
to PAL Input Decoding

SWITCH PAL {(U555) INPUTS
SETTINGS XY MODE XY MODE
A&BSOURCE | A 8 Al B
VERT MODE 1 1 1 1
CH 1 0 1 1 1
CH2 1 0 1 1
A EXT 0 0 1 1
A COUPLING C D C| D
NORM 1 1 1 1
HF REJ 0 1 0 1
LF REJ 1 0 1 0
ALINESOURCE | O 0 0 1
VERTICAL MODE| E F | G E F G
CH 1 1 1 0 0 0 1
CH 2 1 0 1 0 0 1
ADD 1 0 0 0 0 1
BOTH < ALT 0 1 1 0] 0 1
CHOP 1 1 1 010 1

Input G {Pin 8 of U555) is supplied by USB5C,



Table 3-2
PAL Logic Implementation

Theory of Operation—2235A Instruction

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

different switch settings.

PAL OUTPUT DEFINING EQUATION PIN NUMBER
F1 CHTIR AEGQ + AEFG + BG + AEFG + AEFQ + BE + BF 19
F2 CHZ2TR BFGQ + BEQ + BEF + BEFG + A 18
F4 VALT EF 17
F5 LFREJ CcD 16
F7 XY BEF 15
F8 INT BD + AD + BC + AC 14
F9 EXT ABD + ABC 13
F10 LINE COF + CDE + BCD 12

2235A Ub55 Pin Assignment

e
19 | F1

18 | F2
17 1 F4
16 | F5
15 | F7
14 | F8
13 | F9

inputs -<

O mmoOOwW>

- Q1
Not used
GND

© W~ O bk W =

Py
Q

11

12 | Fi0~

20 | Vece

> Outputs

3-9



Theory of Operation— 22354 Instruction

CHANNEL 1. For triggering from Channel 1, the A& B
SOURCE switch is set to CH 1. The ocutput at US55, 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. US55, pin 18, is LO and
will enable the Channel 2 signal path through U335 while
the H! output at US55, pin 18, will disable the Channel 1
path.

“Verticat MODE. When the A & B SOURCE switch is set
to VERT MODE, trigger source selection is determined
by the two Vertical MODE switches, $545 and 8550 (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 swiiches are set to BOTH-ALT,
input at US65B, pin 3, is LO causing the output to be H,
which in turn enables a signal path through US65C. The
CH2_VERT signai 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 18 of
US55 change at the same time, alternately selecting the
trigger source to follow the disptayed channel.

in the ADD Vertical MODE position, inputs at pins 6 and 7
of Us55 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 Hl on all
three inputs to UBBSB, and this seis the output,
CHOP_EN(L) LO. Pins 18 and 18 of U555 are again both
LO, and the signal to the Internal 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 vollage at the collector of
U350C. This voltage appears atthe base of U380A 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
U3B0B in turn drives the A Trigger Generator whenever
CR372 is forward biased.

A External Trigger Amplifier

The A Extermnal Trigger Amplifier buffers signals appilled
to the EXT INPUT conneclor to drive the A Trigger
Generator. Input signal coupling is determined by A EXT
COUPL switch $380 which selects AC, DC, or ‘—?{)2
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 to the amplifier. The 2§
position attenuates the input signal by a factor of 10

through the compensated divider composed of R377,

C377, R378, R371, R379, G379, R380, C380, R381, and

C3gt.

The signal is then applied to the gate of Q382A. This
source-fotlower drives emitter-follower fransistor Q384
which lowers the amplifier output impedance. The two
FETs are a matched palr, and since the gate and source
of Q3828 are connected together, Q382B will supply
source current for Q382A such that there will be no
voltage drop across the gate-source junction of Q382A.
(381 is connected as a protection-diode and clamps
the signal at the gate of Q382A to about -9 V. 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). Whenthe 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 o the ATrigger Generator when the A COUPL switch
is in the A LINE SOURCE posltion.

Transformer T380 in the Power Supply (diagram 9) pro-
vides a line~frequency signal through R397 to Q397,
Dicde CR399 is forward biased when $392 is in the A
LINE SOURCE position, and the emitter signals of Q397
wiil drive the A Trigger Generator.



A Trigger Bandwidth

With the A COUPL switch in NORM position, the base of
Q408 is pulled to ground by Q374. LF_REJ from U555 is
HI, turning off Q400 (Diagram 5). Output of Q400 is then
fow, turning on Q402, which supplies emitter current to
Q405, turning it on, With Q402 turmned 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 Q4086 and CR406 tumed off.
Therefore, the only signal path is through Q405 o 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 8382, tuming 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 C408 from ground. The LF_REJ line s
now LO, tuming on Q400. This tums off Q402, which in
turn, tums off Q405 and CR405. The only signal path is
through Q406 fo the trigger peak detectors, Transisior
Q406 and CR406 are tumad on by current supplied
through R406. Capacitor C410 and R410 form a high~
pass filter, resulling 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 Swesep Generator. Included inthe
A Trigger Generator circuit are the P-P Auto Trigger, A
Trigger Level comparator and Schmitt Trigger, and TV
Triggering circuliry.

A Trigger Level Circuit

The A Trigger Level Circuit establishes voitages 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 Autoc and TV Fleld modes, Q413 is off and
CR414 and CR415 are reverse biased. Trigger signals
selected by the A & B SOURCE switch are applied to
peak deiectors consisting of Q420-Q422 and
Q421-Q423. These peak deteclors track de levels and

- have ahighvoltage transfer efficiency. The positive~ and

* negative-peak signal levels stored by C414 and C415

are near the peak levels of the trigger signal. Amplifiers
U426A and U426B are configured as voltage followers
with transistors Q428 and Q428 in the feedback loops.
These fransistors thermally compensate for Q420 and
Q421 and level shift the amplifier oulputs back 10 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 inpuis and outputs of
U426A and U4268 will then be fixed voltages and inde-
pendent of frigger-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 U480
through zero-offset buffer Q446 and Q450. The resistor
R452 and the voltage at pin 5 of U460 setthe emitter cur-
rent for the comparator.

Tne Trigger Slope is determined by the relative voliages
on U460, pins 7 and 8. If pin 8 is at a higher level than pin
7.1he plus output of U460 will change to a Hi state whena
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 R458, R461, and
R462.

The sensitivity of the Schmitt Trigger is controlled by the
current at pin 8. The setlting of R479 determines the circuit
hysteresis.

The outputs of the Schmitt Trigger are at pins 10 and 12 of
U480. The outputs are at ECL levels and are from emitter
followers internal to U460. Collector voltage to U460 is
supptlied through pins 11 and 14. When TV Field is not
selected, the TV_TRIG_ENABLE line connecied io
CR476 and R473 is LO. Transistors Q473 and Q474 are
biased off which also biases Q487 off. Resistor R476
biases CR467 and CR477 onand the + Out Trigger sig-
nal from pin 10 of U460 passes through the diodes to
UB06-6 of the A Sweep Generator.
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TV Trigger Circuit

WhenTVFIELD is selected, the TV_TRIG_ENABLElineis
Hl. This disconnects the high-speed trigger path by
reverse-biasing CR467 and CR477. Setting the ATrigger
Level threshold near the center of the horizontal sync-
pulse swing causes the frigger IC U460 to oufput 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 horl-
zontal sync-pulses is low, and the filtered average volt-
ages of the pulse-train blas Q473 off and Q474 on. This
causes Q487 to conduct, providing a LO 1o the sweep
generator. When the TV-Vertical-Sync block occurs, the
duty cycle of the horlzontal sync-pulses increases, and
the filtered average voltages of the pulse-train bias
Q473 on and Q474 off, turming off Q487 and providing a
positive-going signal to U506, 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 ampli-
fied by the Hoerizontal Amplifier to provide horizontal
deflection of the crt beamn. The Sweep Generator circults
also produce signals that are used to generate cormrect
timing of the crt unblanking and intensity levels used for
viewing the display. See Figure 3-3 for the block
diagram of the A Sweep Generator and Logic circuliry.

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 Autc or TV Field triggering, the Sweep Logic
circuitry will cause the Sweep Generator to free run,

producing a baseline frace if a trigger signal is not
received within a predetermined time period.

A Miller Sweep Generator

The A Miller Sweep Generator produces a linear voltage
ramp that drives the Horizontal Amplifier. it produces this
ramp by maintaining a constant current through timing
capacitors o oblain 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 fo
hold the timing capacitors in a discharged state. The low
impedance of Q701 inthe feedback pathholds the Miller
Sweep output near groeund potential. The voltage across
G701, in addition o the base-emitier voltage of Q706,
prevents saturation of the output device.

A swaep 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 eslablishes a constant voitage
across the timing resistors. This constant voltage, which
produces a constant current through the timing
capacitors, results in a linearly increasing voltage atthe
output of the A Miller Sweep circuit,

TRIGGER A SWEEP
s:sa;gﬁ“?fz ] GENERATOR 1O
A SWEEP o Q7o % HORIZONTAL
A TRIGGER AUTO LOGIC 7644, B, ABPLIFIER
CIRCUITRY — ] BASELINE el USG2A i Qro8, UT158
Q501, Q569, usoeA B
U502, US04A . usazs, b, b i HOLDOFE
u50413
SINGLE
SWEEP END-OF-SWEEP |
U532A Q525 o

768325

Figure 3-3. Block diagram of the A Sweep Generator and Logic circuitry.
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When the output reaches approximately 12V, the Sweep
Logic circuitry will initiate the holdoff period in which
Q701 is urned 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 CY01B are used for
medium sweep speeds, and C7018B 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 1o the timing resistors varies with the rotational
position of R721, the SEC/DIV Variable control. A fixed
de voitage Is applied to the noninverting input of the
operational amplifier and feedback resistors R717 and
R718 establish approximately double that voltage 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
recelved by U5B02 within a time period determined by the
time constant of R306 and C501, the Q output will return
LO. Whenever trigger signals are being received, the Q
output of U502 will bias on Q509 and illuminate TRIG'D
LED DS518. The output state of US02 is used in the Auto
Baseiine circuit described in the P-P AUTO and TV
FIELD section,

NORM. When NORM Trigger mode is selected, input pin
12 0fUB32D is held HI by S401B, causing the gate output
to also be HIL The output of U532C will then be 1O and
UB06A wiill not be held reset. Input pin 4 of U532A is held
Hiby 8401C, causing the output to be LO which places a
LO onthe D input of USOBA. Trigger signals received at
the clock input of US06A will then clock this LO to the Q
output.

During the previous holdoff perfod, US06A had been set
by U5328 so that the Q output went LO. This blased on
Q576 and the A Miller Sweep was prevented from run-
ning. Whenever US08A is clocked following hotdoff 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 Milier Swesp will generate the sweep
ramp as described in the A Miller Sweep Generator

Theory of Operation~2235A Instruction

saction. When the ramp voltage is about 12 V, Q525 will
be biased on. The output of U532B will change from LO
to HI, setfting U506A and biasing on Q576. With Q576
conducting, holdoff one-shot US048 will be triggered
and the A Miller Sweep Generator will be reset to turn off
Q525.

With U504B triggered, the Q output changes from Hl to
LO and will stay LO for a time duration determined by the
Var Holdoff circultry and the A SEC/DIV switch position,
VAR HOLDOFF potentiometer R521 determines the
amount of charging current avallable 1o charge C518,
€514, or C520 at pin 15 1o the threshold voltage level on
pin 14. During the time the Q is LO, the set input of US06A
is held HI so that no trigger pulses can initiale a new
sweep. When pin 15 of US04B reaches the threshold
voltage on pin 14, the Q output goes Hi to end the holdoff
perlod and release US08A from the set condition, The ¢ir-
cuit is then enabled to generate another sweep once a
trigger signal is again applied 1o the clock input of
US06A.

P-P AUTO and TV FIiELD. When P-P AUTO or TVFIELD
is selected, the Auto Baseline configuration is enabled.
Pin 12 of U532D is held LO by R568 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
U5320D will be HI and cause the output of Us32C to be
LO. Flip-fiop US06A 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 pln 11 so that USO6A will be reset when
holdoff ends, causing a sweep 1o be generated. Withno
new trigger pulses being applied to the circuitry, US0BA
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 ina LO at
the output of Us32C so that USOBA isnot heldreset. ALO
is also on input pin 4 of U532A.

During the previous holdoff period, US32B had reset
US06B to cause the Q output to be LO. The D input of
US0GA will therefore be Ml and clock signals to the gate
will keep the Q oulput LO and the sweep disabled, When
the SGL SWP button is pushied in, the Q output of U504A
will go LG for a time period determined by the time con-
stant of R504 and C504 and then return HL This Hi will
then clock through the Hi onthe D input of US06B to the Q
cutput. 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 US06A will then initiate a sweep as
described previously. At the end of the sweep, U508B
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wlil again be reset, causing the TRIG'D LED to go out
and place a Hl onthe D input of US06A. A new sweep will
not be initialed until the 8GL SWP bution is again
pushed.

X-Y. In the X-Y mocde of operation, the XY2(L} line is LO
which holds the input of U238 LO through CR518. The
output of US32B will hold US08A 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
Harizontal Amplifier to provide the L Sweep horizontal
deflection onthe crt. The Altemnate B Sweep circuitry 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
criunblanking 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 either immediately after the end of the established
delay time (Runs Afler 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 inthe same manner as the A Miller Sweep Gen-
erator; see the A Miller Sweep Generator section for a
description of circuitry cperation. The output at the
collector of Q712 drives the Horizontal Amplifler and
Q643.

B Trigger Level Comparator and Schmitt
Trigger

The B Trigger Leve! Comparator and Schmitt Trigger are
contained in UB05. 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 circuliry. See the A Trigger Level Com-
parator and Schmitt Trigger section for a description of
Circuit operation. The + OQUT terminal-of UG0S is directly
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connected to the clock input of UB70A 1o initiate the B
Sweep when the B trigger is ulilized.

Runs After Delay

The Runs After Delay circuit allows the B Sweep Logicto
generate a B Sweep independently of any B Trigger
signals. In the Runs After Delay mode, B TRIGGER
LEVEL control RB602 is rotated fully clockwise. This
biases off Q637 and piaces a LO on the collector.
inverter UG60D will then have a HI output with resistor
RB40 providing positive feedback. This Hi output reverse
biases CR6286, so the state of UB70A Is determined by
the level at UBBOF pin 12.

if the B TRIGGER LEVEL control is not fully clockwise,
Q837 is biased on and the B Sweep is in the triggered
mode. The output of UBBOD will be LO which keeps the S
input of UB70A LO, preventing the flip flop from being set
by the output of UJGBOF.

Operation of the B Sweep Logic circuitry 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 voliage 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, U855, are the wipervoltage
of R9644 and the A Sweep voltage from the divider net-
work composed of R651, R652, and RE53. Input voltage
ranges to the comparator are determined by VR645 and
RE46 for the noninverting input and by RB52 for the
inverting input. Delay Start potentiometer R648 is
adjusted in conjunction with potentiometer RB52 o set
the B DELAY TIME POSITION dial calibration.

The output of the comparator is enabled or disabled by
the sitrobe signal connected to pin 6. When the
A_ONLY(L) signal is HI, the comparator is enabled.
When the A_ONLY(L) signat is LO, the output of the com-
parator is a high impedance and therefore a Hl is present
on pin 9 of UBBOC.

B Sweep Logic

The B Swesep Logic circuitry utllizes signals from the
associated B Sweep circultry to generate control signals



for both the B Miller Sweep and the B Z-Axis Switching
Logic circuits.

in the Runs After Delay mode CRE26 is reverse-biased,
and a LO is placed on the D input of UG70A. During the
previous holdoff period, U880CD pin 13 strobed LO. The
output of the flip-flop composed of USB0C and USBOD
went Hl and the output of UBGOF want LO. This placed a
LO on the S input of UB70A and a HI on the R input,
causing the flip-flop to be reset, The LO onpin 2 and Hl
on pin 3 of UG70A are converted to TTL levels by Q830
and Q631. The resulting Hi on the collector of Q830 turns
Q709 on, preventing the B Miller Sweep from running.
Once the A Sweep voltage at UBBE5, pin 3, exceeds the
voliage at pin 2, the comparator output will go LO. The
Ues0C-Ues0D flip-flop will change output states and
cause UB70A to be set. Q709 is shut off and the B Miller
Sweep Generator will produce a linear ramp. This also
sets the output of UBBSD LO to unblank the trace. ifthe B
Sweep ramp voltage reaches about 12 V, sweep-end
comparator Q643 will turn on and cause the output of
UB65D to go Hi. The B Miller Sweep Generator will con-
tinue to run, but the trace wiil 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 uniil the
ALT_SYNC line goes from HI to LO to change the
u680C-UB80D fiip-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 the Generator. In either
case, a new sweep will be initiated the next time the A
Sweep voitage at U655, pin 3, exceeds the voltage atpin
2.

When not in the Runs After Delay mode, the output of
UB60Dis LO, a Hiis placed onthe D input of UB70A, and
the circuitry connected to USBOF operates as described
above. When the oulput of U6B0F goes HI, USS0A no
longer holds UB70A reset, aliowing the Q output to be
clocked HI by the first B trigger signat from UB05. The
coltector of QB30 will go LO initiating a B Sweep.

Alternate Display Switching Logic

The Alternate Display Switching Legic circuliry controls
both the Horizontat Amplifier sweep switching and the B
- Z~-Axis Logic switching.

Theory of Operation—2235A Instruction

Horizontal MODE switch 5648 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 5 input is LO. This holds UG70B 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
10 be passed to the Horizontal Amplifier. In the B Horl-
zontal mode, UG70B is held set, allowing only the B
Sweep 1o reach the Horizontal Amplifier.

With 5648 set to ALT, and for ali seflings of the Vertical
MODE switches except BOTH-ALT, the VALT2(L) signal
applied to UBEOE is Hi while the § and R inputs of U708
are both 1.O. The LO output of UBBOE causes the output of
UBB0OB 1o be HI, and whenever the ALT_SYNC signal
applied to pin 1 of UBBOA goes LO, the gate output will
change from LO to HI and clock UB70B. The outpuis of
UB70B will toggle with each ALT_SYNC signal transition
to alternaiely enable the A and B Sweeps 1o reach the
Horizontal Amplifier. Whenever the B Sweep is selected
for display , the collecior of Q687 is M, and this level is
applied to UB65C, pin 10. Pin 9 is also HI, so the SEP(L)
signal from UB85C will be LO to enable the A/B Sweep
Separation circuitry.

Whenthe 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 Hl, and the
CH1_SELECTED signal is a TTL square wave ihat
switches states at the end of the A Sweep. Input pin 4 of
UB80B wiil be Hl and the gate output will be the inverse of
the CH1_SELECTED signal. This output signal is
NANDed with the ALT SYNG signal by UEB0A to clock
UG70B. Whenever the ALT_SYNC signal goes LO at the
end of a sweep and the CH1_SELECTED signal
switches from LO to HI, US70B wili 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 Altemate
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 onthe Z-Brive 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) signai fromthe output of UBB5D 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. CRB87 is turned on, reverse
biasing CR817, preventing Z-axis drive current from
fiowing through the diode. With CRE84 reverse blased,
additional Z-axis drive current to Intensify the A Sweep
will be supplied whenever CR685 is biased off. Since
input pin 5 of UG6SB is HI, the gate output and therefore
the conductive state of CR685 is determined by the
B_GATE(L) signal through UE60C. Whenever the B
Sweep Is running, the output of UB65D will be LO. This
will cause the output of UBBSE to aiso be LO and CRE85
will be biased off. If the B Sweep is not running, the out-
put of UG58 will be Hl and CRE85 will be biased on. This
will bias off CR816 and the A Sweep will not be
intensified.

If US70B is set to display the B Sweep (Q Hl and Q LO),
CRB84 will be biased on, reverse biasing CR8186 to
prevent Z-axis drive through that diode. With CRE87 off,
the B Sweep will be displayed if CR680 is also reverse
biased. Whenever the B Sweep is running, the output of
uessD will be LO. Dicde CRB80 will then be reverse
biased and Z-Axis drive cugrent will flow through CR817.
Ifthe B Sweep is not running, the output of UGBSD Is HI,
forward biasing CRB80 and therefore reverse biasing

CR817. No Z-Axis drive current can then flow through
CRB17.

HORIZONTAL

The Horizontal Amplifier circuit, shown on Diagram 8,
provides the output signals 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 Altemate 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 ASWEEP
GENERATOR
SWEEP
FROM B SWEER BSWEEP | swiTcuing FROM
GENERATOR Q730, O732, 2218
Q7de, 0742, AMPL
A DISP Qr4s
FROM ALTERNATE o
DISPLAY B Disp
SWITCHING LOGIC - el
¥
HORIZ OUTPUT TOCRT
X-AXIS SIGNAL X-AXIS HORIZ ares o770 HORIZ
FROM A TRIGGER L AMPL i PREAMP e 0775’ GY?S' b DEFLECTION
U715A U760 arre. aree, PLATES
Q785 Q78
4
XYL Xy
RO i pea/m = ENABLE
ars?
7883-26
Figure 3-4. Block diagram of the Horizontal Amplifier.



- The A and B Sweeps, selected by UB70B 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
crt 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 X10 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 nc horizontal trace shift when
switching between the X10 Magnifier on and off
positions.

X-Y Amplifier

The X-Y Amplifier amplifies the Channel 1 signalfromthe
Internal Trigger circuitry for application to the Horizontal

. Preamplifier.

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

establish a Hl on U760, pin 12, so that the A and B
Sweeps are disconnected from the Preamplifier oufputs.
The input voltage from the Horizontal POSITION control
at pin 14 is disconnected within U780, but position infor-
mation is provided through R758 where itis summed with
the X-Axis signal from U350, pin 16, {Diagram 4} to drive
the inverting input of U715A through R757, R763, and
RT763. The output of U715A will thenbe a function ofthe
X-Axis signal and the Hortzontat POSITION control wip-
er voltage. The X-Axis signal gain is adjusted by R760.
The input signal at pin 11 from U7 15A willbe convertedto
a differential output signai and appiied 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 (4} 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 dc level dua to base-emitier 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 ot hori-
zontal deflection plate with R775 setting amplifier gain
and C775 providing high-frequency compensation. For
low-speed signais, Q779 serves as a current source for
Q775, and at high sweep rates, the ramp is coupled
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
dicde VR782 level shifting the collector signal of Q780.
C774 and R774 adjust the horizontal system response
for proper high-speed timing at 5 ng/div.

The BEAM FIND function is implemented when $S380
{Diagram 10) is pushed in to disconnect the cathode of
CR784 from the -8.68 V supply. The voitage 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 circultry uses a hex inverter digital micro-
circuit to generate a 0.5V, 1 kHz, negative-going sguare
wave, U885B and US85C are configured as a standard,
astable multivibrator. To provide negative feedback and
cance! errors caused by variations in the swilching
thresholds of the gates, U985A and its associated
circuitry are added in the feedback loop for US85B. R850
adjusts the operating frequency for 1 kHz. The oulput
voltage of U985D and U9B5E swings from -8.6 V fo
ground. R8B4, RE31, and R992 attenuate the output sig-
nal with R884 adjusted to provide a 0to ~0.5V amplitude
sguare-wave signal at the CAL output connector. R893,
CR9886, and CRY8$ provide protection. US85F supplies a
1kHz reference oscillator signal to the Scale lHlumination
circuitry on Diagram 10,

Z-AXiS AMPLIFIER

The Z-Axis Amplifier, shown on Diagram 10, controls the
cri intensity level via several input-signal sources. The
effect of these input signals is either 1o increase or
decrease frace intensity or to completely blank 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 ftransistor provides a low-impedance
termination for the input signals and isolates the signal
sources from following stages of the Z-Axis Ampilifier.

Common-base transistor Q829 establishes a constant
current through R832. This current is divided between
Q825 and 828 with the portion through Q828 driving the
shunt-feedback output ampilifier consisting of Q835,
Q840, and Q845. The bias level of Q825 therefore
determines the amount of emitter current available to
829, Feedback-resistor R841 establishes the trans-
resistance gain which converts the input current to output
voltage. Emitter—follower Q835 is dc coupled to QB40,
and for low-speed signals Q845 acis as a current
source, Fast transitions couple through C845, providing
additional current gain through Q845 for fast voliage
swings at the output of the amplifier.

External Z-Axis input voltages estabiish proportional
input currents through R822 and R823, and ampilifier
sensitivity is determined by the transresistance gain of
the shunt-feedback amplifier. Diode CR823 protects the
Z-Axis Ampilifier If excessive signal levels are applied o
the EXT Z AXIS INPUT conneclor.

The intensity of the crt display in the A, B, and Ajt Hori-
zontal modes is determined by the INTENSITY controls
and associaled circultry. The A INTENSITY potenti-
ometer controls the base voltage of Q804 to determine
the amount of emitter current that will flow through the
fransistor and therefore the level of the Z-Axis signal.
Likewise, the B INTENSITY potenticmeter wili control the
base voltage of Q814 and the intensity of the B and Alt
Sweep displays.

Wwhen only the A Sweep is displayed, Q586 and Q583
are biased off. The current through R818, as setby the A
INTENSITY potentiometer, will fiow through CR818 and
Q825 to fix the voltage level at the Z-Axis Amplifier out-
put. For a B-only display, Q586 is biased 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 aiternating A and
B display, Q586 will be biased off when the A Sweep is
displayed. During the portion of the A Sweep inwhichthe
B Sweep runs, current from R816 (Diagram 7) is allowed
to 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
shurted away from CR8235, and the forward bias of Q829
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increases to the blanking level. When bianked, 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 fransition.

For an X-Y display, CR818, CR817, and CRB16 are
reverse blased. The XY2(L) signal is LO 1o reverse bias
CR551 and allow current in R820 to flow through CR820.
The crt intensity is then conirolled by the A INTENSITY
potentiometer which sets the current in R820 through
G804,

BEAM FIND switch 8390 controls the base bias voltages
of Q825 and Q829. When the BEAM FIND bution is out,
-8.6 V is supplied to a base blasing network. When the
buttonis pushedin, the -8.6 Vsupply isremoved 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 voliage at the BEAM FIND
switch, as set by other parts of the Beam Find circuitry.
The output voltage of Q835 willthen be at afixed level so
that the INTENSITY controls and the Z-Drive signal have
no control over the crt intensity. A bright trace or dot will
then be displayed.

Dc Restorer

The Dc Restorer circuit produces the ort control-grid
bias and couples both de and ac components of the
Z-Axis Ampiifier output 10 the crt control grid. Direct
coupling of the Z-Axls Amplifier output to the ert contral
grid is not employed due 10 the high potential differences
involved. Refer 1o Figure 3-5 during the following
discussion.

Ac drive 1o the Dc Restorer circult 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 Dc 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 voltage will be clamped whenever the positive
peaks reach a level that forward biases CR851.

The Z-Axis Amplifier output voltage, which varies
between +10Vand + 75V, is applied tothe Dc Restorer
at the anode of CR853. The ac-drive voltage will hold
CR853 reverse biased until the voltage falls below the
Z-Axis Amnplifier output voltage level. At that point,
CR853 becomes forward biased and clamps the junc-
tion of CR851, CR853, and R854 to the Z-Axis output
level. Thus, the ac-drive voliage is clamped at two
levels to produce a square-wave signal with a positive
de-offset lavel,
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Figure 3-5. Simplified diagram of the D¢ Restorer circuitry.

The Dc Reslorer is referenced to the -2 kV ¢t cathode
voitage through R858 and CR854. Initially, both C855
and G854 will charge up to a level determined by the dif-
ference between the Z-Axis output voltage and the crt
cathode voltage. Capacitor €855 charges from the
Z-Axis output through R858, CR854, and CRE&55, o the
crt cathode. Capacitor C854 charges through R858,
CRB54, R854, and CR853 to the crt cathode.

During the posttive transitions of the ac drive, from the
lower clamped level toward the higher clamped level,
the charge on C854 increases due o the rising voliage.
The voltage increase across C854 is equal to the ampli-
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 €855 as €854 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 plus 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 C885, the control grid becomes more
negative and less ot 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 transiticns of the Z-Axis output
signal are coupled to the crt control grid through C855 1o
start the crt writing-beam current toward the new
intensity level. The Dc Restorer output level then follows
the Z-Axis output voliage level o set the new bias
voltage for the crt control grid,

Neon lamps DSB58 and DS856 protect the ort from
excessive grid-1o cathode voltage if the potential on
either the control grid or the cathode is lost for any
reasor.

POWER SUPPLY AND SCALE
ILLUMINATION

The Power Supply circuitry converts the ac power-line
voltage into the wvoltages 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 instrument).

Power Input

The Power input circult { Diagram 9) converts the ac
power-line voltage to filtered dc for use by the
Preregulator.

POWER switch 8901 connects the ac power line through
fuse FB001 to the bridge rectifier composed of CR01,
CRS02, CR803, and CRS04. 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-
fance s moderately high when the power is first tumed
on, but decreases as the input current warms the device.
The instrument is protected from large voltage transients
by suppressor RVI01. Conducted Interference
originating within the power supply Is attenuated by
common-mode fransformer TS01, differential-mode
transformer T903, line filter FL8001, and capacitors
€800, €802, and €903,

Preregulator

The Preregulator provides a regulated de output voltage
tor use by the Inverter circuitry.

When the instrument is turned on, the voltage developed
across C806 will charge €925 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 R827. The zener diode will keep
Q928 off until the base voitage reaches approximately
6.9 V. Then Q228 will be biased intoc conduction and the
resulting collector current will cause a voltage drop
across R829. This voltage drop will bias on Q830, and
the positive feedback through RS30 will reinforce the
turn--on of Q928. Thus Q830 and Q828 will drive each
other into saturation very quickly. Once Q8301is on, U930
will begin to function.

Pulse-width modulator U830 conirols the oulput 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 R918 and C918
(approximately 80 kHz) and with a sawtooth output
voitage at pin 5. This sawlooth 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, Q8070 is
blased on to supply current ta both €840 and the rest of
the circuitry. The two emor amplifiers maintain a constant
output voltage and monior the output cument of the
Preregulator. One input of each amplifier is connected
through a divider network to the IC intemal +5-V
reference. The output voltage of the Preregulator is
monitored by the voltage divider at pin 2. The voliage
drop across R807, produced by the Preregutator output
current, is applied o the current limit amplifier at pin 16.

When the instrument is first turmed on, the current Himit
ampiifier controls the conduction time of QB070. While
Q8070 is conducting, the output current increases untita
sufficiently large voltage drop is developed across R907
to invoke the current-timit mede. The current Iimit ampli-
fier holds the output current below the current-limit
threshold of approximately 1 A. When the voltage across
C840 reaches approximately 43 V, the voltage amplifier
starts controfling the duty cycle of Q8070 and the
Prereguiator will not limit current unless there Is
excessive current demand.

With Q9070 off, C807 charges to the output voltage of the
Power Input circult, When Q9070 tums on, curent
through the FET will come from the winding connected to
pins 1 and 2 of TA06 and from C307. Current to C807 is
supplied by the winding connecled to pins 4 and 5 of
TO06. When U830 shuts off Q8070, the collapsing
magnetic field will raise the voltage at the anode of
CRB807. This diocde then becomes forward biased and
passes the currents supplied by C907 and the winding
connected to pins 4 and 5 of T806. For this part of the
cycle, current to C807 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 Q8070 will be



~ altered as necessary 1o maintain 43 V across C940. To
shut off Q8070 during each oscillator period, Q808 is
used to discharge the gate-drain capacitance. Pin 10 of
U930 goes LO, reverse biasing CRO08 and turning on
Q908 to shut off the FET.

Once the supply is running, power to U830 will be sup-
plied from the winding connected o pins 6 and 7 of TS086,
Diode CR20 halt-wave rectifies the voltage across pins
g and 7 10 keep filter capacitor €828 charged and to
maintain supply voltage to U830 through Q830.

instrument protection from excessive output voltage is
supplied by silicon-controlled rectifier Q935. Should the
Preregulator output voltage exceed 51 V, zener diode
VRO35 will conduct, causing Q935 to also conduct. The
Preregulator output current witl then be shunted through
(1935, and the output voitage will very quickly go to zero.
With the supply voltage of U830 no longer being pro-
vided by the winding connected to pins 6 and 7 of 78086,
the Prereguiator will shut down and Q835 will be reset.
The supply will then attempt o power up, but may again
shut down if the avervoltage condition is againreached.
This sequence continues until the overvoltage condition
is corrected.

. Inverter

The Inverter circuit changes the dc voltage from the
Prereguiator to ac for use by the supplles that are
connected o the secondaries of T048.

The output of the Preregulator circuit is applied to the
center tap of T948 (shown on Diagram 10). Power~
switching fransistors Q846 and Q947 alternate con-
ducting current from the Preregulator output threugh the
primary windings of T948, The transistor switching action
is controlled by T944, a saturating base-drive
transformer.

When the instrument is first tuned on, one of the
switching transistors will start to conduct and its col-
tector voltage will drop toward the common voitage
tevel. This will induce a positive voitage from the lead of
T944 which is connected to the base of the conducting
fransistor and reinforce conduction. Eventually T944 will
saturate, and as the voltage across T844 (and T948)
beqins to reverse, the conducting transistor will cut off
because of the drop in base drive. The cther transistor
will not start conduction untii the voltage on the leads of
TO44 reverse enough to blas it on. This process will
continue, and the saturation time of 7844 plus the
transistor-switching time will determine the frequency of
inverter operation (typicaily 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 CR846 and CR247 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, referencedio the Preregulator
input voltage. This voltage level is applied to the divider
composed of R937, R938, and RS39. The error ampiifier,
composed of Q938 and Q839, is a differential amplifier
that compares the reference voltage of VR943 with the
voltage on the wiper of potentiometer R838. The current
through Q939 will set the base drive of Q844. This
voltage will bias Q946 and Q947 to a level that will main-
tain the peak-to-peak input voltage of T948. The ampli-
tude of the voltage acrgss the transformer primary
winding, and thus that of the secondary voltages of T848,
is set by adjusting ~8.6 V Adjust potentiometer RS38.

Alturn on, Q838 is biased off and Q939 is biased on. All
the current of the error amplifier will then go through Q838
1o bias on Q844. The current through Q944 controls the
base drive for Q846 and Q847. Base current provided by
base-drive transformer T944 will charge C9544 negative
with respect to the Inverter circuit floating ground
{common} level.

Crt Supply

High-voltage multiplier U875 (Diagram 10) utilizes the
2-kV winding of 7948 to generate 12 kV to drive the crt
ancde. It also uses an internal half wave rectifler diode o
produce -2 kV for the crt cathode. The -2 kV supply is
filtered by a low-pass filter composed of C875, C8786,
R976, R978, and C979. Neon lamp DS870 protects
against excessive voltage betweenthe crt heaterand crt
cathode by conducting if the voltage exceeds approxi-
mately 75 V.

Focus Circuit

Focus voltage is aiso developed from the -2 kV supply
via a voltage dlvider composed of 885, R890, and
FOCUS potentiorneter R893. The focus voltage tracks
the A-intensity level through the action of Q885. The
emitter voltage of Q804, set by the A INTENSITY conirol,
is appliedtc the emitter of Q885 through R885. Whenthe
emitter voltage of Q804 changes, the current through
Q885 changes proportionally and alters the voltage at
one end of FOCUS control R893.

Low-Voltage Supplies

Tha low-voltage supplies utilize center-tapped secon-
dary windings of T948. The + 102 V supply uses CRg54
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and CR955 for rectification and C954 for filtering. Dicdes
CR956 and CR857 rectify ac from taps on the 102 V
winding, and €856, L9856, and €857 filter the output to
produce + 30 V dc. The diode bridge consisting of
CR980, CR961, CR962 and CRI63 producesthe + 8.6V
and ~8.6 V supplies. Filtering of the +8.6 V is accom-
plished by C860, C962, and L960; filtering of the -8.6 Vis
done by C861, C963, and L861. The +5.2 V supply is
produced by CR867, CRY70, €968, Lg68, and C870.

Scale lllumination

The Scale lllumination circuitry uses a variable pulse
width modulator 1o controt the brightness of the scale
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fllumination lights. A 1 kHz reference osciliator signal is
provided by the Calibrator circuit {Diagram 8). This sig-
nal is input fo U8B2A, which is an integrator with DC off-
sets degraded by R887. The output of U8B2A is a ramp
that is coupled 1o one input of U8B2B. A voltage level
deterrnined by the SCALE iLLUM control, R882, is con-
nected to the other input of UBB2B, The two voitages are
compared by UBB2B. If the ramp voltage is above the
control voltage, Q882 is tumed on, tuming on lights
DS881 and DS882. When the ramp voltage falls below
the control voliage, Q882 is biased off, turmning 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 Reguirements 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 resulis of these periodic checks will
determine the need for readjusiment.

Selected procedures may also be used as preliminary
froubleshooting aids or to verify instrument perfformance
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 subsectionthere
iIs an equipment-required list showing only the test
equipment necessary for performing the steps in that
subsection. In this list, the ltem number that follows each
piece of equipment corresponds o the Hem number
listed in Table 4-1.

Also atthe beginning of each subsectionis alist of allthe
front-panel confrol settings required to prepare the
instrument for performing Step 1 inthat subsection. Each
succeeding step within a particular subsection shouid
then be performed, both in the sequence presented and
in its entirety, 1o ensure that control-setting changes wili
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 Secticn 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-minuie 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 o remove the instrument cover o
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 adjustrnents 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
Descripiion

Minimum
Specification

Purpose

Examples of Suitable
Test Equipment

Calibration Generator

Standard-amplitude signal
leveis: 10 mMVio 50 V.
Accuracy: £0.3%.,

High-amplitude signal
levels: 1 Vio 60V
Repetition rate: 1 kHz.

Fast-rise 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 mvto 5V p-p. Output
impedance: 50 . Ampli-
tude accuracy: constant
within 3% of reference
frequency as output fre-
quency changes.

Verical, horizontal, and
triggering checks and
adjustments. Display
adjustment and Z-Axis
check.

TEKTRONIX SG 503
Leveled Sine-Wave
Generator. &

Time-Mark Generator

Marker outputs: 10 ns to
0.5 5. Marker accuracy:
+0.1%. Trigger output:
1 msto 0.1 us, time-coin-
cident with markers.

Horizontal checks and
adjustments. Display
adjustment.

TEKTRONIX TG 501
Time-Mark Generator, 8

Low-Frequency
Generator

Frequency: 1 kHz to
500 kHz. Output ampli-
tude: 300 mV. Output
impedance: 600 . Ref-
erence frequency: 1 kHz,
Amplitude accuracy:

constant within 0.3 dB
of reference frequency

Low frequency
checks.

trigger

TEKTRONIX S8G 502
Oscillator,

as output frequency
changes.

Cabile (2 required) Impedance: 50 0. Signal interconnection. Tektronix Part Number
Length: 42 in. 012-0057-01.

Connectors: BNC.

Precision Coaxial Cable

impedance: 50 (.
Length: 42 in.
Connectors: BNC.

Vertical bandwidih and
aberrations checks.

Tektronix Part Number
012-0482-00.

Termination Impedance; 50 . Signal termination. Tektronix Part Number

(2 required) Connectors: BNC. 011-0048-01.

Termination Impedance: 600 0. Signal termination. Tektronix Part Number
Connectlors: BNC. 011-0092-00.

Dusal input Coupler Connectors: Vertical and X-Y checks | Tekironix 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 Q.
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. Tekironix Part Number
BNC. 013-0084-02.

Digital Voltmeter

Range: Oto 140 V.
Dc voltage accuracy:
+0.15%. 4 1/2-digit
display.

Power supply checks and
adiustment. Verlical ad-
justment.

TEKTRONIX DM 501A
Digital Multimeter, &

Test Oscilloscope
with included
10X Probe

Bandwidth:; dcto 10 MHMz.
Minimum deflection
factor: 5 mv/div.
Accuracy: +3%.

Holdoff check and gen-
eral troubleshooting.

TEKTRONIX 2213
Oscilloscope.

DC Voltmeter

Range: 0 to 2500 V, call-
brated to 1% accuracy at
-2000 V.

High-voitage power
supply check.

Valhalta Model 4500 H.V.
Digital Multimeter.

Alignment Tool

Length: 1-in shaft.
Bit size: 3/32in.

Adjust variable
capachors.

J.F.D. Electronics Corp.
Adjustment Tool Number
5284.

3Requires a TM 500-series power-modute mainframe.
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INDEX TO PERFORMANCE CHECK

STEPS

Verticai

1. Check Deflection Accuracy and

Variable Range ...................
. Check PositionRange .............
. Check Trigger View Gain . ...........
. Check Bandwidth .................
. Check Bandwidth Limit Operation .. ..

(o2 T4 B~ N ¢ I A

. Check Common-~Mode Rejection

Ratio .......... ..o
7. Check Channel Isolation .. ..........

Horizontal

1. Check Timing Accuracy and Linearity . ..

2. Check Variable Range and

Sweep Separation . ................

4-4

Trigger

3. Check Delay Time Dial Range

and ACCLIECY .. ..o oo 4-9
4, Check Defay diter . ................. 4-10
5. Check PositionRange .............. 4-11
6. Check X Gain...................... 4-11
7.Check X-YPhasing ................. 4-11
8. Check XBandwidth .. ............... 4-11
9. Check Sweeplength ............... 4-11
1. Check internal A and B Triggering ..... 4-12
2. Check External Triggering . ........... 4-13
3. Check Extemal Trigger Ranges ....... 4-13
4. Check 8Single Sweep Operation ....... 4-14

1.
2.

External Z-Axis and Calibrator

Check External Z-Axis Operation . .. ... 4-15
Check Calibrator Amplitude and
Fregquency .............cvvvueenn.. 4-15
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VERTICAL

Equipment Required (See Table 4-1):

50-0 BNC Precision Coaxial Cable
Dual-Input Coupler
10X BNC Attenuator

Calibration Generator

Leveled Sine-Wave Generator
50 -0 BNC Coaxial Cable
50-0 BNC Termination

INITIAL CONTROL SETTINGS c. CHECK-Deflection accuracy is within the limits

Vertical (Both Channels)

given in Table 4-2 for each CH 1 VOLTS/DIV switch
sefting and comresponding standard amplitude
signal. When at the .20-mV VOLTS/DIV switch
setting, rotate the CH 1 VOLTS/DIV Variable control

POSITION Midrange
INVERT Off (button out) fully counterclockwise and CHECK that the display
MODE CH 1 decreases to 2 divisions or less. Then return the
BW LIMIT Off (bUﬁC)ﬂ OUQ) CH 1 VOLTS/DIV Variable control to the CAL detent
VOLTS/DIV 2mv and continue with the 50 mV check.
VOLTS/DIV Variable CAL detent )
Input Coupling DC d. Move the cable from the CH 1 input connectorto the
; CH 2 input connector. Setf the Vertical MODE switch
Horizontal toCH2.
POSITION Midrange e. Repeat part b using the Channel 2 controls,
MODE A
A and B SEC/DIV 0.2ms Table 4-2
SEC/DIV Variable CAL detent Deflection Accuracy Limits
X10 Magnifier Off (knob in)
VOLTS/DIV] Standard | Vertical Accuracy
Switch | Amplitude | Deflection Limits
A TRIGGER Setting Signal | (Divisions) | (Divislons)
VAR HOLDOFF
Mode I?’I?PR:\AUTO 2 mV 10 mv 5 4.90 t0 5.10
SLOPE Positive 5 mv 20 mv 4 3.82 t0 4.08
tton out
LEVEL Sf;fd rggg e“) 10 mv | 50 mv 5 490 105.10
A & B SOURCE VERT MODE 20 mv 0.1V 5 4,80 10 5.10
A COUPL
A EZ)C()TUCOUPL i:é)RM 50 mv 02V 4 3.92 10 4.08
01V 05V 5 4.90 t0 5.10
PROCEDURE STEPS 0.2V 1V 5 4.90 105,10
Check Defleétio'n Accuracy and Variable Range 05V 2 V 4 3.92 10 4.08
Connect the standard-amplitude generator output L ° ¥ > 190 0 5.10
via a 50-Q cable to the CH 1 input connector. 2V 10 V S 4.90 10 5.10
b. Set the generator to produce a 5-division display. 5V 20V 4 3.92 10 4.08
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Check Position Range

Set:
VOLTS/DIV (both) 10 my
input Coupling (both) AC

Set the generator 1o produce a 0.2-V standard-
amplitude signal.

CHECK—-The bottorn 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 2input connector to the
CH 1 input connector and set the Vertical MODE
switch to CH 1.

Repeat part ¢ using the Channel 1 controils.

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 connectorto the
EXTINPUT 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 ¢.
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Set the A EXT COUPL switch to 82 .
Set the generator to produce a 5~V signal,

Repeat parts b and ¢.

. Discornect the test equipment from the instrument.

Check Bandwidth

Set:

BW LIMIT Off (button out)
VOLTS/DIV (both) 2myv

Input Coupling (both) DC

A SEC/DIV 20 s

Connect the leveled sine-wave generalor output via
a 50-() precision cable and a 50~ termination to
the CH 2 input connector,

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

CHECK~—Display ampfitude 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 ¢ and d for all indicated CH 2 VOLTS/ -
DIV switch settings, up to the output-voltage upper
timit of the sine-wave generator being used.

Move the cable from the CH 2 input conneclor to the
CH 1 input connector. set the Vertical MODE switch
toCH 1.

Repeat parts ¢ 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
Qutput Frequency

2 mv 90 MHz

5 mv 100 MMz

Check Bandwidth Limit Operation

Set;

BW LIMIT On (button in)
CH 1 VOLTS/DIV 1omv

A SEC/DIV 20 us
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Set the generator to produce a 50~kHz, &~division
display.

Increase the generator output frequency until the
display amplitude decreases 1o 4.2 divisions.

CHECK—Generator cutput frequency is between 18
and 22 MHz.

Disconnect the test equipment from the instrument.

Check Common-~Mode Rejection Ratio

Set:

BW LIMIT Off {button out)
VOLTS/DIV (both) 10 mv

INVERT On (bution in)

Connectthe leveled sine—wave generator owuput via
a 50~} precision cable, a 50~ termination, and a
dual~-input couptler to the CH 1 and the CH 2 input
connectors.

Set the generator 1o produce a 50-MHz, 6-division
dispiay.

Vertically center the display using the Channel 1
POSITION control. Then set the Verlical MODE
switchto 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 reguirernent, skip o
part p. If it does not, continue with part h.

Set the Verical MODE switch to CH 1.

Set the generator to produce a 50-kMHz, 8-division
display.

Set the Vertical MODE switch to BOTH.

Adiustthe CH 1 or CH 2 VOLTS/DIV Variable control
for minimum dispiay amplitude.

REV APR 1990
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Set the Verticat 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 t VOLTS/DIV 1V

CH 2 VOLTS/DiV o5V
VOLTS/DIV Variable (both) CAL detent
INVERT Off (button out)
Channel 2 Input Coupling GND

A SEC/DIV 0.1 ps

Connect the leveled sine-wave generator output via
a 50-0) precision cable and a 50~} terrination o
the CH 1 input connector.

Set the generator 10 produce a 50-MHz, 5-division
display.

Set the CH 1 VOLTS/DIV switch to 0.5 position.
Set the Vertical MODE switch 1o 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 CH 1
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.
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HORIZONTAL

Equipment Required (See Tabie 4-1):

Callbration Generator

Leveled Sine-Wave Generator

Time~-Mark Generator

Low-Frequency Generator
500 Coaxial Cable
50~ BNC Termination

INITIAL CONTROL SETTINGS

Vertical

POSITION

Vertical MODE

BW LIMIT

CH 1 VOLTS/DIV

CH 1 VOLTS/DIV Variable
Channet 1 Input Coupling

Horizontal

POSITION

MODE

A SEC/DNV

SEC/DWV Variable

X10 Magnifier

B DELAY TIME POSITION

B TRIGGER

SLOPE
LEVEL

A TRIGGER

VAR HOLDOFF
Mode
SLOPE

LEVEL

A & B SOURCE
A COUPL

A EXT COUPL.

Midrange

CH 1

Off (button out)
05V

CAL detent

AC

Midrange

A

0.05 ps

CAL detent
Off (knob in)
Fully counter-
clockwise

ouT

RUNS AFTER
DLY (fully
clockwise)

NORM
NORM
Positive
{(button ou)
Midrange
VERT MODE
NORM

bDC

PROCEDURE STEPS

Check Timing Accuracy and Linearity

Connect the time-mark generator autput via a 50-0)
cable and a 50-Q tetmination fo the CH 1 input
connector.

Select 50-ns time markers from the time-mark
generator.

Adjust the A TRIGGER LEVEL control 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).

NOTE

For checking the timing accuracy of the
A SEC/DIV switch settings from 50 ms to 0.5 s,
watch the tirme marker tips only at the 2nd and
10th vertical graticuie lines while adjusting the
Horizontal POSITION control.

Repeat parts ¢ through e for the remaining
A SEC/DIV and time-mark generator setting combi-
nations shown In Table 4-4 under the Normal
column.

Set:

A SEC/DIV 0.05 us
X10 Magnifier On (knob out)



Table 4-4
Settings for Timing Accuracy Checks

SEC/DiV Time-Mark Generator Setting
Switch
Setting Normal X10 Magnified
0.05 us 50 ns 10 ns
0.1 us 0.1 us 10 ns
0.2 us 0.2 us 20 ns
0.5 us 0.5 us 50 ns
1 us 1 us 0.1 pus
2 us 2 us 0.2 us
5us 5 pus 0.5 us
10 us 10 us 1us
20 us 20 ps 2 us
80 s 50 ps 5 us
C.ims 0.1 ms 10 us
0.2 ms 0.2ms 20 us
05ms 0.5 ms 50 us
1ms 1ms 0.1 ms
2ms 2ms 0.2 ms
S ms 5ms 0.5 ms
10 ms 10 ms 1 ms
20 ms 20 ms 2ms
50 ms 50 ms 5ms
A Sweep Only
01s 01s 10 ms
02s 02s 20 ms
05s 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
knearity 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 | for the remaining A SEC/DIV and
time-mark generator setting combinations shown in
Table 4-4 under the X10 Magnified column.

Set:

Horizontat MODE B

A SEC/DNV 0.1 us

B SEC/DiV 0.05 us
X10 Magnifier Off (knoh in)
A TRIGGER Mode P-P AUTO

. Repeatparts b through k forthe B Sweep. Keepthe A

SEC/DiV switch one setting slower than the B SEC/
DIV switch.

Check Variable Range and Sweep Separation

Set

Horizontal MODE A

A and B SEC/DIV 0.2ms

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 control to set the A
Sweep at the center horizontal graticuie fine.

CHECK—The B Sweep canbe 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 Horizontai POSITION
control.

CHECK —Intensified portion of the trace staris 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/DWV 0.5 us
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 B

A SEC/DWV 0.5 us
B SEC/DNV 0.05 us
B DELAY TIME POSITION 1.00

Select 0.5-us 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
seiting, set the B DELAY TIME POSITION dial to
9.00. Slightly readjust the B DELAY TIME POSITION
dialto alignthe top of the time marker with the center
vertical graticule line.

CHECK—The B DELAY TIME POSITION dial setting
is between 8.510 and 8.090.

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 ps 0.5 us
5 us 0.5 us 5us
0.5 ms 50 us 05 ms
5ms 0.5 ms 5ms
Set
A SEC/DIV 0.1ms
B SEC/DIV 10 ps
B DELAY TIME POSITION 1.00

Select 0.5-ms time markers from the time-mark
generator, '

Adjust the Horizontal POSITION control so that the
rising 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 edgeto
the center vertical graticule line.

CHECK —The B DELAY TIME POSITION diai setting
is 0.980 to 1.020 greater than the previous setting.

Sat the B DELAY TIME POSITION dial to the exact
integer setting.

Repeat paris r through u for each successive time
marker up o the marker corresponding 1o the B
DELAY TIME POSITION dial setting of 10.00.

Check Delay Jitter

Set:

A SEC/BIV 0.5ms
B SEC/DIV 0.5 18
B DELAY TIME POSITION 10.00

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

Rotate the B DELAY TIME POSITION controf
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 us

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

CHECK— Start of the sweep can be positioned 1o
the right of the center vertical graticule line by
rotating the Horizontal POSITION control fully
clockwise,

CHECK — The 11th time marker can be positioned{o
the left of the center vertical graticule line by rotating
the Horizontal POSITION controt fully counter-
clockwise.

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

Align the 3rd time marker with the center vertical
graticule line using the Horizontal POSITION
controf,

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 10mv
Horizontal POSITION Midrange

A SEC/DIV XY

X10 Magnifier Off (knab in)

Connect the standard-amplitude generator output
via a 50-0 cable to the CH 1 CR X input cannecior.
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Set the generator io produce a 50-mV signal.
Vertically center the trace using the Channei 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
tothe CH1 ORX and CH 2 ORY input connectors via
a 50-Q cable and a 50-{ termination, and a dual-
input coupler.

Set:
Channel 2 input Coupling DC
CH 2 VOLTS/DIV 10mv

Adjust the leveled sine-wave generator for an
g8-division horizontal display at 150 kiHz.

Center the display vertically and horizontally withthe
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 genear-
ator to the CH 1 OR X input connectors via a 50-0
cable and a 50-0 termination.

Set the generator to produce a 5-division herizontal
display at an output frequency of 50 kHz,

Increase the generator output frequency of 2.5 MHz.
CHECK-—Digplay is at least 3.5 horizontal divisions.

Disconnect the test equipment from the instrument,

Check Sweep Length

Setthe A SEC/DIV control t0 0.1 ms and position the
start of the sweep at the first verlical graticule line
using the Horizontal POSITION control.

CHECK —End of the sweep is fo the right of the 11th
vertical graticule line.
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TRIGGER

Equipment Required (See Table 4~1):

Leveled Sine -Wave Generator
50-) BNC Coaxial Cable

50-£) BNC Termination

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION

INVERT

MOCDE

BW LIMIT

CH 1 VOLTS/DIV
CH 2 VOLTS/DIV
VOLTS/DIV Variable
Input Coupling

Horizontal

POSITION

MODE

A and B SEC/DIV
SEC/DIV Variable

X10 Magnifier

B DELAY TIME POSITION

B TRIGGER

SLOPE

LEVEL

A TRIGGER

VAR HOLDOFF
Mode
SLOPE

LEVEL

A & B SOURCE
A COUPL

A EXT COUPL

Midrange

Off (button ouwt)
CH 1

Off (button out)
5mv

50 mv

CAL detent

bC

Midrange

A

0.2 us

CAL detent
Off (knob in)
Fully counter—
clockwise

Positive
{button out)
Midrange

NORM

P-P AUTO
Positive
{button out)
Midrange
VERT MODE
NORM

BC

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 o the CH 1
input connector.

Set the generator o produce a 10-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 control for each
switch combination given in Table 4-8,

Yable 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.

Set the Horizontal MODE switch to B.

CHECK—Stable display can be obtained by
adjusting the B TRIGGER LEVEL controlin a position
other than the B RUNS AFTER DELAY position for
both the Positive and Negative positions of the B
TRIGGER SLOPE switch.

Set:

Vertical MCDE CH2
A & B SOURCE CH?2
Horizontal MCDE 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 us

X10 Magnifier On (knob out)

Set the generalor to produce a 60-MHz,
1.0-division display.

Repeat parts d through f.

. Set
Vertical MODE CH 1
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.

Setl:
Horizontal MODE A
A SEC/DIV 0.05 us

Set the generator to produce a 100-MHz,
1.5~divislon display.

Repeat parts d through f.

Set:
Vertical MODE CH2
Horizontal MODE A

Move the cable from the CH 1 input connector to the
CH 2 input connector.

Repeat parts d through 1.

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
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Connect a 35-mV, 10-MHz signal from the leveled
sine-wave generator via a 50~} cable and a 50-0
termination o the EXT INPUT connector,

Press and hold in the TRIG VIEW button.

CHECK-—Stable display can be obtained by
adjusting the A TRIGGER LEVEL control for each
switch combination given in Table 4-6. Thenrelease
the TRIG VIEW button.

Set the generator output voltage to 120 mvV and the
frequency to 60 MHz. Set the X10 Magnifier to On
{(knob out).

Repeat parts ¢ and d.

Set the generator output voltage fo 150 mV and the
freguency to 100 MHz.

Repeat parts ¢ and d.

Disconnect the test equipment from the instrument.

Check External Trigger Ranges

Set:

CH 1 VOLTS/DIWV 05V

A SEC/DIV 20 us

X10 Magnifier Off (knob in)
A TRIGGER Mode NORM

Connect the leveled sine-wave generator output via
a 50-0) cable, a 50-( termination, and a dual-input
coupler to both the CH 1 CR X and EXT INPUT
connectors.

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

CHECK—Display is ftriggered 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 s triggered along the entire nega-
tive slope of the waveform as the A TRIGGER LEVEL
controi Is rotated.

CHECK —Display is not triggered (no trace) at either
extreme of rotation.
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Check Single Sweep Operation
Set the A & B SOURCE switch to VERT MODE.

Adjust the A TRIGGER LEVEL control to obtain a
stable display.

Set the Channel 1 Input Coupling switch to GND.

Press in the SGL SWP button. The RESET/READY
LED should Hluminate and remain on.

Set the Channel 1 Input Coupling switch to DC.

4-14

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 frace occurs, and the
RESET/READY LED illuminates 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):

BNC T-Connector
10X Probe (provided with instrument)

Leveled Sine-Wave Generator
Two 50-0 BNC Coaxial Cables
50-0 BNC Termination

INITIAL CONTROL SETTINGS PROCEDURE STEPS

1. Check External Z-Axis Operation

Vertical a. Connectthe leveled sine-wave generator output via

a 50-0 cable and a T-connector 1o the CH 1 input
connector. Then connect a 50-0 cable and a 50-0
termination from the T-connector to the EXT Z AXIS

Channel 1 POSITION Midrange
e .

MODE oH 1 INPUT connector on the rear panel

on On (bution in) Set the generator to produce a 5-V, 50-kHz signal.

CH 1 VOLTS/DIV

1V

CH 1 VOLTS/DIV Variable CAL detent CHECK~ For noticeable intensity modulation. The

Input Coupling DC positive part of the sing wave should be of lower
intensity than the negative part. '
Bisconnect the test equipment from the instrument.

Horizontal

Check Calibrator Amplitude and Frequency
POSITION Midrange Set:
MODE A CH 1 VOLTS/DIV 10 mv
A SEG/DIV 10 ps A SEC/DIV 0.5ms
SEC/DIV Variable CAL detent
X10 Magnifier Off {knob in) Connect the 10X Probe to the CH 1 OR X input
connector and connect the probe tip to the CAL
connector,

A TRIGGER Center the veriical display and, If necessary, adjust
the probe compensation for a flat top square-wave
display.

VAR HOLDOFF NORM CHECK ~For a 5-division displa

MODE P-P AUTO ey

SLOPE ouT CHECK—For a 5-division period (5-divisions
LEVEL Midrange between risetime portions of the display).

A & B SOURCE VERT MODE

A COUPL NORM Disconnect the 10X probe from the instrument,
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Section 5—2235A Instruction

Adjustment Procedure

INTRODUCTION

PURPOSE

The Adjustment Procedure is a set of logically
sequenced Instructions intended to retum the instrument
1o conformance with the Performance Requirement
staternents 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-

E ; formance Requirements or has had repairs made, it can
" be readjusted with littie 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 kst of all the
front-panel control settings required to prepare the
instrument for performing Step 1 inthat subsection. Each
succeeding step within a subsection should be 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

Thetest equipment listed in Table 4-1is a compiete 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 wuse of equipment other than that
recommencded, utilize the Minimum Specification
column 1o determine whether available test equipment
will sufiice.

Detailed operating instructions for test equipment are
not given inthis procedure. If more operating information
is required, refer 10 the appropriate test-equipment
instruction manual.

LIMITS AND TOLERANCES

The limits and tolerances stated in this procedure are
instrument speciHfications only if they are listed in the
Performance Requirements column of Table 1-1.
Tolerances given are applicable only to the instrurment
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 1o 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, untif 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.

All test equipment Hems listed in Table 4-1 are required
to accomplish a complete Adjustment Procedure. Atthe

beginning of each subsection there is an eguipment-
required list showing only the test equipment necessary
for performing the steps in that subsection.

The most accurate display adjusiments are made with a
stable, well focused, low-intensity display. Unless
otherwise noled, adjust the INTENSITY, FOCUS, and
TRIGGER LEVEL confrols as needed to view the display.

Table 5-1
Adjustment Interactions

REPAIRS MADE

INTERNAL ADJUSTMENTS AFFECTED
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INDEX TO ADJUSTMENT PROCEDURE
STEPS

Power Supply and CRT Display

1. Check/Adjust Power Supply

DClevels ......... ... ... it 5-4
2. Check High-Voltage Supply ........... 5-4
3. AdjustCRT Grid Bias ................. 5-5
4. Adjust Astigmatism ......... ... ....... 5-5
5. Adjust Trace Alignment .. .............. 5-5
6. AdjustGeomelry ........... ... ..., 5-5
7. Check Scale lHumination .............. 5-5

Vertical

1. Adjust Attenuator Step Balance . ........ 5-6
2. Adjust2/5mvDCBalance . ............ 5-6
3. Adjust Channel 1 Variable Balance ...... 5-7
4. Adjust Channel 2 Invert Balance ........ 5-7
5. Adjust MF/LF Compensation and

GainBalance ....................... 5-7
6. AdjustVertical Gain .................. 5-8
7. Check Deflection Accuracy and

VariableRange ...................... 5-8
8. Adjust Attenuator Campensation ........ 5-8

Adjustment Procedure —2235A Instruction

8. Adjust High-Frequency Compensation,
Delay Line Compensation, and Channe! 2

High-Frequency Compensation .,...... 5-9
10. Adjust 2-mV Peaking Compensation ... 5-10
11. Check Bandwidth ................... 5-10
Horizontal
1. Adjust Horizomal Amplifier Gain .. ..... 5-11
2. Adjust X10 Horizontal Amplifier Gain.... 5-12
3. Adjust Magnifier Registration .......... 5-12
4. Adjust Delay Dial Timing ............. 5-12
5. Adjust B—usTiming ... ............... 5-12
6. Adjust B-ns Timing and Linearity . ... ... 5-12
7. Check Timing Accuracy and Linearity ... 5-13
8. Check Delay Time Dial Range
and ACCUracy ..., 5-14
8 AdjustXGain ........... ... 5-15
10. Check A-Sweep HoldoH . ............ 5-15
Trigger
1. Adjust Internal and Exiernal
TriggerOffset . .. ... ... . ... ... 5-16
2. Adjust Trigger Sensitivity ............. 5-17
3. Adjust P-P Auto Trigger Centering . .. ... 5-17
Calibrator

1. Adjust Calibrator Amplitude and
Fregquency ...... ... . ivininnnn.. 5-17
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POWER SUPPLY AND CRT DISPLAY

Equipment Required (See Table 4-1):

Leveled Sine-Wave Generator Digitat Voltmeter
Time-Mark Generator DC Volimeter
50-0) BENC Coaxial Cable Alignment Tool

50-0 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 o chassis
ground and connect the volts lead to the -8.6-V
supply (TP861).

Vertical (Both Channels) PRIy (TP9ST)

‘ b. CHECK-\Volimeterreadingis -8.5610-8.64 V. lfthe
POSITION Midrange reading is within these limits, skip to part d.
MODE CH 1
VOLTS/DIV 5mv c. ADJUST-The -8.6 V Adjust potentiometer (R938)
VOLTS/DIV Variable CAL detent for a voitmeter reading of -8.6 V.
Input Coupling GND
d. CHECK-Voltage levels of the remaining power
Horizontal ?upplles listed in Table 5-2 are within the specified
imits.
POSITION Midrange
:KS),[E)(E/DEV A Table 5-2
X-Y .
Power Supply Limits
SEC/DIV Variable CAL detent PR
X10 Magnifier Off (knob in) Power Tost Reading
Supply Point {Volts)

A TRIGGER 86V W61 -8.56_to_-8.64
VAR HOLDOFF NOBM +5.2V W358 +5.04 10 +5.35
Mode P-P AUTO +88V WS80 +843 to +8.77
SLOPE Pojﬁive (button +30V W56 +29.1 to +30.9

out
LEVEL Midrange +102 V W54 +99 to +105
A & B SOURCE VERT MODE
A COUPL NORM
e. Disconnect the test equipment from the instrument.
PROCEDURE STEPS

1. Check/Adjust Power Supply DC Levels (R938)

2. Check High-Volitage Supply

WARNING |
Review the information at the beginning of the Instrument must be turned off when removing or
Adjustrment Procedure before starting this step. replacing the crt cover and cap.
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Remove the crt cover and connect a dc volimeter
capable of measuring at least-2500Vbetween pin 2
of the crt socket and chassis ground. Pin 2 of the crt
is negative with respect to the chassis.

CHECK —Volimeter reading is between -~ 1800 V and
~2100 V.

Disconnect the voltmeter leads and replace the crt
cap and cover.

Adjust CRT Grid Bias (R851)

Connect a 50-0 fermination to the EXT Z AXIS
INPUT connector located on the rear panel.

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

Hotate 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 (RB74)

Set:

A INTENSITY Visible display
CH 1 VOLTS/DIV 5mv

Channel 1 Input Coupling be

A SEC/DIV 5 us

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 50-kHz, 4-division
display.

ADJUST - Astig (R874) and the FOCUS control for
the best defined waveform.

Disconnect the test equipment from the instrument.
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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/DWV 0.1 ms

Connect 50-us time markers from the time-mark
generator via a 50-( cable and a 50~ 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 boltom
horizontal graticute line,

Adjust the SEC/DIV Variable control for 5 markers
per division.

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

Set the Channal 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 Iriput Coupling switch to DC.

Repeat parts e through h for optimum compromise
between the vertical and horizontal displays.

Disconnect the test equipmeant from the instrument.

Check Scale Blumination

Roiate the SCALE ILLUM control between the maxi-
mum counterclockwise position and the maximurn
clockwise position.

CHECK—The scale illumination lights are off in the
maximum counterclockwise position. The bright-
ness of the scale illumination ights Increases as the
SCALE ILLUM control is rotated to the maximum
clockwise position.
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VERTICAL

Equipment Required {See Table 4-1):

Calibration Generator Duai-Input Coupler

Leveled Sine-Wave Generator 10X Attenuator

50~ BNC Coaxial Cable Adapter

50-0 BNC Precision Coaxial Cable Alignment Tool

50-0 BNC Termination 10X Probe (included with instrurment)

See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 2

at the back of this manual for locations of test points and adjustrments,

INITIAL CONTROL SETTINGS PROCEDURE STEPS

1. Adjust Attenuator Step Balance (R10 and R60)

Vertical (Both Channels) a. Position the trace on the center horizontat graticule
line using the Channel 1 POSITION control.
POSITION Midrange etth VOLTS/DIV switch to
MODE CH 1 Set the CH 1 VOLTS/DIV 5 mV.
BW LIMIT Off (button out) ADJUST—CH 1 Step Atten Bal (R10) to setthe trace
INVERT Off (knob in) on the center horizontal graticule line.
VOLTS/DIV 50 mv
VOLTS/DIV Variable CAL detent Set the CH 1 VOLTS/DIV switch to 50 mV.
Input Coupling AC
Repeat parts a through d until there is no trace shift
when changing the CH 1 VOLTS/DIV switch from
50 mvVic Bmv.
Horizontal
Set the Vertical MODE switch to CH 2.
POSITION Midrange Repeat parts a through e for Channet 2, adjusting
MODE A Ch 2 Step Atten Bal (R60) in part ¢.
A SEC/DIV 0.5 ms
SEC/DIV Variable CAL detent Adjust 2/5 mV DC Balance (R33 and R83)
X10 Magnifier Off (knob in)
Set the CH 2 VOLTS/DIV switch to 5 mv.
Position the trace on the center horizontal graticule
A TRIGGER line using the Channel 2 POSITION control,
Set the CH 2 VOLTS/DIV switc .
VAR HOLDOFF NORM DIV switch to 2 m
Mode P-P AUTO ADJUST - CH 2 2/5 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 5mvto2mv.



Set the Vertical MODE switch to CH 1.

Repeat paris a through e for Channel 1, adjusting

CH1 2/5 mV Dc Bal (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 - CH1 Var Bal (R25) to set the frace to the
center horizontal graticule line.

Repeat parts b through e until there is no tfrace shift
betwaen 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 swilch o CH 2.

- Position the trace on the center horizontal graticule
tine using the Channel 2 POSITION control.

Set the INVERT switch to On (bution in).

ADJUST—CH2 Invert Bal (R75) to set the trace to
the center horizontal graticule line.

Set the INVERT switch to Off (button ou).

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 controf
between its clockwise and counterciockwise
positions, proceed to step |, otherwise proceed
to step g.

Adjustment Procedure ~2235A Instruction

Readjust CH 2 invert Bal (R75) slightly so that the
frace 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 {button 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 buttonto
OFF (button out).

INTERACTION —Repeat steps 2 and 4 for CH 2 until
no further improvement s noted.

Adjust MF/LF Compensation and Gain Balance
(C53, R97, C3, and R47).

Set:

INVERT Off {putton out)
Vertical MODE CH2
VOLTS/DIV {both) 10 mv

input Coupling {(both) DC

A SEC/DIV 20 us

Connect the high~amplitude square wave output via
a 50-0) cable, a 10X attenuator, and a 500 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 horizonial
graticule line using the Channel 2 POSITION control.

ADJUST — CH2 MF/LF Comp (C53) and CH2 MF/LF
Gain Bal (RS7) for the best front comer and flat top.

Move the cable from the CH 2 input connector to the
CH 1 input connector. Set the Vertical MODE switch
1o 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 comer and fiat fop.

Bisconnect the test equipment from the instrument.
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Adjust Vertlcal Galn (R145, R195, R786, and R26)

Connect a 50-mV standard-amplitude signal via &
50-0 cable to the CH 1 input connector.

Set the A SEC/DIV switch 1o 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 cutput to 10 mV and set both
VOLTS/DIV switches to 2 mV.

ADJUST—Ch2 2mV Gain (R76) for an exact
S-division display.

Move the cable from the CH 2 OR Y input connecior
to 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 frace 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 frace shift is observed, repeat
Step 2 of this procedure,

Check Deflection Accuracy and Variable Range

Set:
Vertical MODE CH1
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
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decreases to 2 divisions or less. Then return the
CH 1 VOLTS/DIV Variable control to the CAL deternt
and continue with the 50-mV check.

Move the cable fromthe CH 1 input connector to the
CH 2 input connector. Set the Vertical MODE switch
1o CH 2.

Repeat part b using the Channel 2 contrals.

Disconnect the test equipment from the instrument,

Table 5-3
Deflection Accuracy Limits
VOLTS/DiIV| 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 t0 4.08
10 mv 50 mv 5 4.90 fo 5.10
20 mv 01V 5 4.90 to 5.10
50 mv 0.2V 4 3.82 o 4.08
01V 05V 5 4.90 1o 5.10
0.2V 1V 5 4.80 t0 5.10
05V 2 vV 4 3.92 10 4.08
1V 5 V 5 4.90 t0 5.10
2V 0V 5 4,90 10 5.10
5V 20 V 4 392 to 4.08

Adjust Attenuator Compensation (C7, C12, C11,
Cs5, C4, C62, C61, C55, C54, and C57)

Set:
Verical MODE CH 1
input Coupling (both) DC

Connect the high-amplitude square wave output via
a 50-Q termination, a probe-tip-to-BNC adapiter,
and the 10X probe to the CH 1 OR X input connector.

Set the generator to produce a 1-kHz, 5-division
display and compensate the probe using the probe
compensation adjustment (see the probe instruction
manual). -

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



e. Setthe 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 Cc7 C57
c1V LF Comp (0% b~ Cce2
input C Cc11 ot
1V LF Comp Ch €55
Input C C4 C54

ADJUST--The Ch1 1X Attn (C7) capacitor for best
front comer.

Set the CH 1 VOLTS/DIV switchto 0.1 V.

Replace the probe and probe-tip-to-BNC adapter
with a 50-} cable,

Set the generator to produce a 5~division display.

ADJUST —The Ch1l 10X Atfin (C12) for best front
cormer.

Replace the 50-0 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 fiat top.

Repeat parts h through m until no further improve-
ment is noted.

Set the CH 1 VOLTS/DIV switchtc 1 W

Replace the probe and probe-tip-to-BNC adapter
with the 50-0) cable and 50-0 {ermination.

Set the generator o produce a 5-division display.

ADJUST—The Chi 100X Atin (C5) for best front
comer.

Replace the 50-0 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 Atin (C4) for best flat top.

Repeat parts p through u untit 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 1

BW LIMIT Off (button out)
VOLTS/DIV (both) 10 mvV

input Coupling (both) DC

A SEC/BIV 0.05 us

A & B SOURCE VERT MODE

Connect the positive-going fast-rise square wave
output via a 50-) cable, a 10X aitenuator, and a
50-{1 termination to the CH 1 input connector.

Set the generator to produce a 1-MHz, §-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 comer
with minimum overshoot on the displayed signal.

ADJUST-HF Comp (R240 and R241} for best flat
top on the front comer,

Repeat parts e and f until no further improvement is
noted.

Move the cabie from the CH 1 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 1o produce a 5-division display.

Set the top of the display to the center harizontal
graticule line using the Channel 2 POSITION control.
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k. ADJUST--Ch2 HF Comp (C180) for the best front b,

comer with minimum overshoot on the displayed

signal.

10. Adjust 2-mV Peaking Compensation (C76 and c.
C26)

a. Set both VOLTS/DIV switches to 2 mV. d.

b. Set the generator to produce a 5-division display.

¢. Set the top of the display to the center horizontal
graticule line using the Channet 2 POSITION control.

d. ADJUST-—Ch2 2mV Peak Comp {C76) for the best
front comer with minimum overshoot of the dis-

Connect the leveled sine-wave generator output via
a 50~ 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

played signal.

e. Move the cable from the CH 2 QR Y input connector

VOLTS/DIV Generator
Switch Setting Output Frequency

to the CH 1 OR X input connector. Set the Vertical

2myv 90 MHz

MODE switch to CH 1.

5mVio 5V 106 MHz

. Repeat parts b through d for Channel 1, adjusting
Ch1 2mV Peak Comp (C26) in par d.

g. Disconnect the test equipment from the instrument. ©.
NOTE
i
Install the instrument cabinet for the remaining
vertical checks and allow a 20-minute warm-
up pericd before continuing with the Adjust-
ment Procedure. See the Cabinet rerove and g.
replace instructions located inthe Maintenance
section of the manual.
11, Check Bandwidth .
a. Set
Vertical POSITION (both) Midrange
BW LIMIT Off (button out)
VOLTS/DIV (bothy 2mv
VOLTS/DIV Variable (both) CAL. detent
Input Coupling (both) BC
A SEC/DIV 20 us
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Repeat parts ¢ and d for all indicated CH 1 VOLTS/
DIV switch settings, up to the output-voitage upper
Hmit of the sine-wave generator being used.

Move the cable from the CH 1 input connector 1o 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-voltage 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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HORIZONTAL

Equipment Required {See Table 4-1):

Calibration Generator

Leveled Sine-Wave Generator
Time-Mark Generator

50-0 Coaxial Cable

50—~ BNC Termination
Dual-input Coupler
Test Oscllloscope
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
Vertical
POSITION Midrange
MODE CH 1
BW LIMIT Off (button out)

INVERT
CH 1 VOLTS/DIV

Oft (button out)
05V

CH 1 VOLTS/DIV Variabie CAL detent
Channel 1 Input Coupling DC
Horizontal

POSITION Midrange

MODE A

A and B SEC/DIV 0.1ms

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 NOEM VERT Mol &
A COUPL NORM (er92- Fov
A EXT COUPL DC
PROCEDURE STEPS

Adiust Horizontal Amplifier Gain (R740 and
R730)

Connect 0.1-ms time markers from the time-mark
generator via a 50-Q cable and a 50-0 termination
to the CH 1 input connector.

Align the first time marker with the first (extreme left)
vertical graticule line using the Horizontal POSITION
conirol,

ADJUST—A Gain (R740) for 1 time marker per
division over the center 8 divisions.

NOTE

When making timing measurements, use as a
reference the tips of the tme markers
positioned at the center horizortal graticule
line,

Set the Horizontal MCDE switch to B.

ADJUST—B Gain (R730) for 1 time marker per
division.
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Adjust X10 Horizontai Amplifier Gain (R754)

Set:
Horizontal MODE A
X10 Magnifier On (knob ouf)

Select 10-us time markers from the time-mark
generator,

Align the nearest time marker to the first verical
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 1o 0.2 ms.,

Select 1-ms time markers from the time-mark
generator,

Position the middle time marker {o the center verdical
graticule line using the Horizontal POSITION
contral.

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 ¢ through funtil no further improvement
{s noted.

Adjust Delay Dial Timing (R646 and R652)

Set:

Hoerizontal MODE ALT

A SEC/DIV 0.1 ms

B SEC/DIV Wps 7€/92 -fe
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 (R64€) so that the 2nd
A-Sweep time marker is intensified and the
B-Sweep time marker's rising edge stars at the
beginning of the B Sweep.

Set the B DELAY TIME POSITION dial to 8.00.

ADJUST—-Delay End (R652) so that the 10th
A-Sweep time marker is intensified and the
B-Sweep time marker's rising edge stars at the
beginning of the B Sweep.

Set the B DELAY TIME POSITION dial 10 1.00,

Repeat parts d through g untit no further improve-
rment is noted.

Adjust 5 pus Timing (C703 and C713)

Set;
Horizontal MODE A
A SEC/DIV 5us

Select 5-us time markers from the time-mark
generator.

ADJUST A Sweep 5-us Timing (C703) for 1 time
marker per division over the center 8 divisions.

Set:

Horizontal MODE B

A SEC/DIV 10 ps
B SEC/DIV 5us

ADJUST—B Sweep 5-us 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 us
A & B SOURCE A EXT

Connecta 50-( cable and a 50-0) terminationto 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 1st
verlical 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 capaciior (C774).

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

Set the A SEC/DIV switch to 0.1 us.

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 50-0 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 0.5V

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 contra! for a stable,
friggered display.

Use the Horizontal POSITION control to align the
second time marker with the second vertical
graticule line.

CHECK--Timing accuwracy 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).
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NOTE

For checking the iming accuracy of the A SEC/
DIV switch setting from 50 msto 0.5 8, watch the
time marker tips only at the 2nd and 10th vertical
graticule lines while adjusting the Horfzontal
POSITION control.

Repeat parts ¢ 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 fime-mark
generator when checking the A Sweep and 5-ms
fime markers when checking the B Sweep.

Table 5-6
Settings for Timing Accuracy Checks

SEC/DIV Time-Mark Generator Setting
Switch
Setting Normail (X1} X10 Magnified
0.05 us 50 ns 10 ng
0.1 us 0.1 us 10 ns
0.2 us 0.2 us 20 ns
0.5 us 0.5 us 50 ns
1 us 1 us 0.1 us
2 us 2 us 0.2 us
5 us 5 us 0.5 us
10 us 10 us 1 us
20 us 20 us 2 us
50 us 50 ps 5 us
0.1 ms 0.1 ms 10 us
0.2 ms 0.2 ms 20 us
0.5 ms 0.5 ms 50 us
1 ms 1 ms 0.1 ms
2 ms 2 ms 0.2 ms
5 ms 5 ms 0.5 ms
10 ms 10 ms 1 ms
20 ms 20 ms 2 ms
50 ms 50 ms 5 ms
A Sweep Only
0.1 s 0.1 s 10 ms
0.2 s 0.2 s 20 ms
05 s 05 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 line), and
linearity is within 5% (0.1 division over any 2 of the
center 8 divisions). Exclude any portion of the
sweep past the 100th magnified division.

Repeat parts | and | for the remaining A SEC/DIV and
time-mark generator setting combinations shownin
Table 5-8 under the X10 Magnified cotumn.

Set:

Horizontal MODE B

A SEC/DIV 0.1 us
B SEC/DIV 0.05 s

X10 Magnifier Off (knob In)

. Repeatparts b through kforthe B Sweep. Keep the A

SEC/DIV swiich one setting slower than the B SEC/
DIV swiich.

Check Delay Time Dial Range and Accuracy

Set:

Channel 1 Input Coupling GND

Horizontal MODE ALT

A and B SEC/DIV 0.1ms

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
graticute line using the Horizontal POSITION
control.

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

Rotate the B DELAY TIME POSITION controf fully
clockwise.

CHECK —Intensified portion of the trace is past the
111h vertical graticule line.

Set;
A and B SEC/DIV 0.5 us
B DELAY TIME POSITION Fully counter—

clockwise
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Align the start of the A Sweep with the 1st vertical

graticule line using the Horizontal POSITION

control.

CHECK —Intepsified portion of the frace starts within
1.1 divisions of the start of the sweep.

Repeat parts d and e.

Set:

Channel 1 Input Coupling DC
Horizontal MODE B

A SEC/DIV 0.5 ps
B SEC/DIV 0.05 us
B DELAY TIME POSITION 1.00

Select 0.5-ps time markers from the time-mark
genarator.

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

sefting, set the B DELAY TIME POSITION dial 1o
8.00. Slightly readjust the B DELAY TIME POSITION

dialto alignthe top of the time markerwiththecenter

vertical graticule line.

CHECK—The B DELAY TIME POSITION dial setting
is batween 8.910 and 9.090.

Repeat paris | through n for the remaining A and B
SEC/DIV and time-mark generator sefting combi-
nations shown in Table 5-7,

Set:
A SEC/DIV 5us
B SEC/DIV 0.5 us
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 us 0.05 us 0.5 _us
85 us 05 us 5 us
0.5 ms 50 us 0.5 us
5 ms 0.5 ms 5 ms
05 s 50 ms 05 s




Select 5-ps time markers from the time-mark
generator.

Adjust the Horizontal POSITION control so that the
rising edge of the displayed time marker is aligned
with the center vertical graticule line.

Without changing the Horizontal POSITION control
setting, turnthe B DELAY TIME POSITION dial clock-
wise fo position the nexttime 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 10mv
A SEC/DNV X-Y

10.
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Caonnect a 50-mV standard-amplitude signal via a
50-0) 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:

Horlzontal MODE A

A SEC/DIV 1ms
VAR HOLDOFF NORM

Connect the test oscilloscope and its 10X probe tip
to the front end of R707 (foward the front panel)
which is located on the Timing circuit board.

CHECK—The A-Sweep holdoff is greaterthan 3ms
but less than 7 ms.

Rotate the VAR HOLDOFF control 1o 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.
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TRIGGER

Equipment Required (See Table 4-1):

Leveled Sine-Wave Generator
50-0 BNC Coaxial Cable
50~ 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 s
SEC/DW Varlable 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 bC

PROCEDURE STEPS

Adjust Internal and External Trigger Offset (R209
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 850-0) termi-
nation to the BNC female connecior of the dual-
input coupler. Cornect the two BNC male
connectors of the dual-input couplertothe 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 contol to the
midrange position {equa! distance between the +
and - positions).

Vertically center both displays with the Vertical
POSITION controls and horizontally position the
start of the displays onthe 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 ofthe dispiay) at the center horizontal graticule
line.

Disconnect the test equipment from the instrument.

Adjust Trigger Sensitivity (R479 and R627)

Set:

Vertical MODE CH1
CH 1 VOLTS/DIV 01V
Input Coupling (both) AC

A SEC/DIV 10 ps

Connect the leveled sine-wave generator output via
a 50-0) cable and a 50-Q termination to the CH 1
input connector.

Setthe generator to produce a 50-kHz, 2.4-division
display.

Set the CH 1 VOLTS/DIV switchto 1 V.

ADJUST —The A Trig Sens (R479) while rotating the
A TRIGGER LEVEL controi slowly so that the A Trig-
ger is just able to be maintained.

Set the Horlzontal MODE switch {o B.
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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 10mv
Horizontal MODE A

A TRIGGER SLOPE cuT

A TRIGGER LEVEL Fully clockwise

Set the generator o produce a 50-kHz, 8-division
display.

Setthe CH 1 VOLTS/DIV switchto 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 equiprment from the Instrument.
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CALIBRATOR

Equipment Required (See Table 4-1):

Calibration Generator
Time-Mark Generator

500 BNC Coaxial Cables

50~ BNC Termination
10X Probe (provided with instrument)

See ADJUSTMENT LOCATIONS 1

at the back of this manual for test points and adjustment locations.

INITIAL CONTROL SETTINGS

Vertical

Channel 1 POSITION
MODE

BW LIMIT

CH 1 VOLTS/DIV

Midrange
CHA1

On (button in)
0.1V

CH 1 VOLTS/CIV Variable CAlL detent

Channel 1 Input Coupling DC
Horizontal

POSITION Midrange

MODE A

A SEC/DIV 0.2ms

SEC/DIV Variable CAL detent

X10 Magnifier Off (knob in)
A TRIGGER

VAR HOLDOFF NORM

Mode P-P AUTO

SLOPE ouT

LEVEL Midrange

A TRIG BW FULL

A SOURCE INT

PROCEDURE STEPS

Adjust Calibrator Amplitude and Frequency

(R984 and R990)

Connect the standard amplitude generator output
via a probe-tip-to-BNC adapter, and a properly
adjusted 10X probe (supplied with the instrument) to
the CH 1 connector,

b,

C.

L

Setthe standard amplitude generator outputto 0.5V

Adjust the CH 1 VOLTS/DIV Variable control for a
waveform amplitude of exactly 8 divisions.

Disconnect the probe tip from the standard ampli-
tude generator and connect i to the CAL connecior.

ADJUST —Cal Gain (R884) for a display amplitude
of exactly 8 divisions.

Return the CH 1 VOLTS/DIV Variable control 1o the
CAL detent and set CH 1 VOLTS/DIV to 0.1 V (using
the 10X PROBE scale facior).

ADJUST —Cal Freqg (R930) for an exact 5 division
period (5 divisions between risetime portions of the
display).

NOTE

Greater accuracy of the CAL oulput frequency
can be achieved by comparing the square-
wave period to the time markers.

Set:

CH 2 VOLTS/DIV 0.5V
Vertical MODE BOTH, ALT
A & B SOURCE CHA

Connect the time-mark generator output to the CH 2
input connector via a 50-ohm cable and a 50-0)
terminator.

Set the generator 1o produce 1-ms time markers.

ADJUST - Cal Freq (R980) for the least amount of
drift of the displayed time markers.

Disconnect the 10X probe and test equipment from
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 cormrective maintenance
part of this section.

STATIC-SENSITIVE COMPONENTS

The following precautions are applicable when per-
forming any maintenance invoiving intemnal 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 susceptibliity of various classes of semi-
conductors. Static voltages of 1 kV 1o 30kV are common
+ inunprotected environments.

When petforming maintenance, observe the following
precautions to avold 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 whiie
handiing these components. Servicing static-
sensitive components or assemblies should be per-
formed only at a static-free work station by qualified
service personnel.

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

5. Keep the component leads shorted together when-
ever possible.

6. Pick up components by their bodies, never by their
leads.

7. Do not slide the components over any surface.

Table 6-1
Relative Susceptibility to
Static-Discharge Damage

Relative
Susceptibility

Semiconductor Classes Levels?
MOS or CMOS microcircuits or
discretes, or linear microcircuits
with MOS inputs (Most Sensi-
tive) 1
ECL 2
Schottky signa!l 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 Voitage equivalent for levels {voltage discharged from a
100-pf capaciior through resistance of 100 {3):

1 =100t 500V 6 = 60010 800V

2 = 200t0 500V 7 = 400 to 1000 V (est)
3= 250V 8 = 800V

4 =500V 8= 1200V

5= 40010600V

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

9. Use a secldering 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 congists of cleaning, visual
inspection, and checking instrument performance.
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
tor the front panel and crt. The front cover should be on
whenever the instrument is stored or is being
fransported,

INSPECTION AND CLEANING

The instrument should be visually inspected and
cieaned as often as operating condilions require.
Accumulation of dit in the instrument can cause over-
heating and component breakdown. Dirt on components
acts as an insulating blanket, preventing efficient heat

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 alcohof or a solution of 5%
mild detergent with 85% water. Before using
any other type of cleaner, consult your Tektronix
Service Center or represernitative.

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
thoroughty to verify correct operation and petformance.
Deficiencies found that could cause persanal 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 enotgh
liquid to dampen the cloth or applicator.

dissipation. R also provides an electrical conduction

Table 6-2
External Inspection Checklist

ltem

Inspect For

Repair Action

Cabinet, Front Panel, and
Caver

Cracks, scratches, deformations,
and damaged hardware or gaskets.

Touch up paint scratches and
replace defective components.

Front-panei controls

Missing, damaged, or loose knobs,
buttons, and controls.

Repair or replace missing or
defective ilems,

Connectors Broken shelis, cracked insulation, Replace defective parts. Clean or
and deformed contacts. Dirt in wash out dirt.
conneciors.
Carrying Handle Correct operation. Replace defective parts.
Accessolies Missing items o parts of items,

bent pins, broken or frayed cables,
and damaged connectors.

Replace damaged or missing items,
frayed cabiles, and defective
paris.
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CLEANING. Loose dust on the ouiside of the instrument
can be removed with a soft cloth or small soft-bristle
brush. The brush is particularly usefui for dislodging dirt
on and around the controls and connectors. Dirt that
remains canbe removed with a soft cloth dampened ina
mild detergent-and-water solution. Do not use abrasive
cleaners. Clean the light fliter and the crt face with a soft
lint-free cloth dampened with isopropyl alcohol,
denatured ethyl aleohol, 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.

Maintenance —2235A instruction

INSPECTICN. 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
carrective 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 fo prevent
recurrence of the damage.

it 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

ltem

Inspect For

Repalr Action

Circuit Boards

Loose, broken, or corroded solder
connactions. Burned circuit boards.
Burned, broken, or cracked
circuit-run plating.

Ciean solder corrosion with an
eraser and flush with isopropyl
ajcohol. Resolder defective con-
nections. Determine cause of
burned 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 ciean with
isopropyl alcohol.

Capacitors

Damaged or leaking cases.
Corroded solder on leads or
terminals.

Replace defective capacitors. Clean
solder connections and flush with
isopropy! alechol,

Semiconduciors

Loosetly Inserted in sockels. Distorted
pins.

Firmly seat loose semiconductors.
Remove devices having distorted
pins. Carefully straighten pins {as
required to fit the socket) using long—
nose piiers, and reinsert firmiy.
Ensure that straightening action does
not crack pins, causing themto
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 prevert 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 8 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
the dust or dirt, the instrument may be spray washed
using a solution of 5% mitd detergent and 95% water as
foliows:

1. Gain access to the parts to be cleaned by removing
easily accessible shields and panels (see Removal
and Heplacement Instructions).

2. Spraywash 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
spray-type coolants on the switches or
attenuators.

The only recommended clrcult cootants for the
VOLT/DIV attenuators are dry ice (CO, ) and iso-
propyl alcchol,

a. Use oniy isopropyl alcohol as a cleaning agent
for switches, especially in the area of the Verti-
cal Attenuator circult board. Carbon based
solvents will damage the board material.

b. Apply the alcohol with a small, camel-haiy
brush. Do not use cotton-tipped applicators,
since the cotton tends to snag and pessibly
damage ihe 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.

¢. Bake the swifch and circuit board in an oven or
drying compartment using dry circulating air at
about 75°C {167°F) for 15 minutes to eliminate all
moisture.

d. Spray a very small amount {only about a 1/2 second
squirt) 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 thig 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 Jubrication 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 evety 2000 hours of
operation, or if used infrequently, once each year. In
addition, replacement of components may necessitate
readjusiment of the affected circulis.
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Complete Performance Check and Adjustment instruc-
tions are given in Sections 4 and 5. The Performance
Check Procedure can aiso 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 adiustment
interaction with other circuits.

TROUBLESHOOTING

INTRODUCTION

Preventive maintenance performed on a regular basis
should reveal most potential problems before an instru-
ment malfunctions. Howevey, should troubleshooting be
required, the following information is provided o faciii-
tate focation of a fault. In addition, the material presented
inthe Theory of Operation and Diagrams sections ofthis
rmanuat may be helpful while troubleshooting.

TROUBLESHOOTING AIDS

Schematic Diagrams

Complete schematic diagrams are located on tabbed
foldout pages in the Diagrams section. Portions of
circuitry mounted on each circuit board are enclosed by
heavy black lines. The assembly number and name of
the circult 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
dlagrams. Referto the first page of the Diagrams section
for the reference designators and symbols used to iden-
tify components.

Circuit Board Hlustrations

Circuit board Hltustrations 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. i more than one schematic diagram is associ-
ated with a particular circuit board, the board illustration
is localed 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
ihe bottom side of the Main circult board. This lllustration
aids in troubleshooting by showing the connection pads
for the components mounted on the top side of the circuit
board. By using this Hlustration, 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.

Wavetorm test-point locations are also identifled onthe
circuit board illustration by hexagonal~outlined numbers
that correspond to the waveform numbers appearing on
both the schematic diagram and the waveform
Hlustration,

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 iHustration.

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 thelr associated wire or
pint numbers.

Power Distribution

Power Distribution diagram 11 is provided o aid In
troubleshooting power-supply problems. This diagram
shows the service jumper connections used to remove
power fromthe various circuitboards. Excessiveloading
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 alpha-
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 s
assoclated with a particular circuit board.

Troubleshooting Charts

The troubleshooting charts contained in the Diagrams
section are to be used as an aid in locating mak
functioning circuitry. To use the charts, begin with the
Troubleshooting Guide. this chart will help identify a
particular probiem area for further troubleshooting.

Note that some troubleshooting-procedure boxes on
each chart contain numbers along their lower edgss.
These numbers Identify the applicable schematic
diagram(s) to be used when performing the action speci-
fled In the box.

Both General and Specific notes may be called out inthe
froubleshooting-chart boxes. These notes are Jocated
on the inner panels 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 overal! troubleshooting procedure.

Some malfunctions, especially those involving muitiple
simultaneous failures, may require more elaborate
troubleshooting approaches with references to clroult
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
ustration (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 siripes;
these represent two significant digits, a multiplier, and a
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 smail etectrolytics are marked
on the side of the capacitor body. White ceramic capaci-
tors are color coded in picofarads, using a modified EIA
code.

Dipped tanfalum 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
repiacing 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. Formost diodes marked with a series of
stripes, the color combination of the stripes identifies
three digits of the Tekironix 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 8-2 in the Diagrams section shows the lead con-
figurations for semiconductor devices used in the instru-
ment. These lead configurations and case styles are
typicai of those used at completion of the instrument
design. Vendor changes and performance improvement
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 asscciated clrcultry or consult the semiconductor
manufacturer's data sheet.

Multipin Connectors

Multipin connector orlentation is Indexed by iwo
triangles; one on the holder and one on the circuitboard.
Slot numbers are usually molded into the halder, When a
connection is made 10 circuit board pins, ensure thatthe
index on the holder is aligned with the index on the circuit
board (see Figure 6~1).
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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 instrument.

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 seftings, connections,
operation, and adjustment. Ifthe troubie is not located by
these checks, the remaining steps will aid in locating the
defective component. When the defective compenent is
located, replace it using the appropriate replacement
procedure given under Corrective Maintenance in this
section,

Before using any fest 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 notexceed
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
instrurment maifunction. If there is any question about the
correct funclion or operation of any cortrol, refer 1o the
Operating Instructions in Section 2 of this manual.

2. Check Associated Equipment

Before proceeding, ensure that any equipment usedwith
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
voitages,

WARNING §
To avoid efectrical 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 1o 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 misadjusiment.
Complete performance check and adjustment instruc-
tions are gliven in Sections 4 and 5 of this manual.

5. Isolate Trouble to a Circuit

To isolate problems to a particular area, use the frouble
symptomto help identify the circuit inwhich 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

For safely reasons, an isolation transformer
must be connected whenever trouble shooting
Is done in the Preregulator and inverter Power
Supply sections of the instrument.
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Check the power supplies whenever frouble 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 a8 DMM, while the ripple
measurements are accomplished only with an osciilo-
scope. Before checking power-supply circuitry, set the
A INTENSITY control to minimurn brightness and the A
SEC/DIV swilch 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 listed in Tabie
6-4 are based on a system limited in bandwidih to
30 kHz (greater bandwidth will result in higher readings).

Table -4
Power Supply Limits and Ripple
Power Test Reading P-P
Supply Point {Volts) Ripple
(mv)
~-8.6 V Wa61 -8.56 to -8.64 <15
+5.2V | Waes +504 to +5.35 <3
+86V | W360 +843 to +8.77 <15
+30V | Wo56 +29.1 to +309 <25
+102 V | W354 +88.0 to +105.0 | <40

if the power-supply voltages and ripple are within the
ranges listed in Table 6-4, the supply canbe assumedto
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 sectionin
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 ioose 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
diagrarns. Waveforms are shown adjacent 1o the sche-
matics, and waveform test points are indicated on both
the schematics and the circuit board iHlustrations by
hexagonal-outlined numbers.

NOTE

Voltages and waveforms given on the sche-
matic diagrams are not absolute and may vary
sfightly between instruments. To establish cper-
ating conditions simifar fo 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 lest equipment, initial front-
panel control settings, and cable-connection
instructions. The control-satting changes (frorn
initfal setup) required to obtain the given
waveforms and voltages are located on the
waveform-diagram page.

WARNING

To avold 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, cbserve the
static-sensitivity precautions jocated at the
beginning of this section.

TRANSISTORS. A good check of a transistor is aciual
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 substitule 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 froubleshooting transistors in the circult with a
voltmeter, measure both the emitter-to~-base and
emitter-to-coliector voltages to determine whether they
are consistent with normal circult voltages. Voltages
across a transistor may vary with the type of device and
its circuit function.

Some of these voltages are predictabie. 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 transistoris about 0.2V.
Because these values are small, the best way to check
them is by connecting a sensitive voltmeter across the
junction rather than comparing two voltages taken with
respect 1o ground. if the former method is used, both
leads of the voitmeter must be isolated from ground.

if values less than these are obtained, either the device
Is shorted orno current is flowing in the extermnal circuit. If

- values exceed the emitter-to-base values given, either

 the junction is reverse biased or the device is defective.
Voliages exceeding those given for typical emitter-to-
collector values could indicate either a nonsaturated
device operating normmally or a defective (open-
circuited) fransistor. If the device is conducting, voltage
will be developed across the resisiors in series with it; i
open, no voltage will be developed across the resistors
unless current is being supplied by a parallel path.

When checking emitfer-to-base junctions, do
not use an ohmmeter range that has efther 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 k{2 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 froubleshooting a field-effect transistor (FET), the
voltage across its elements can be checked in the same
manner as previously described for other transistors.
However, remember that in the normal depletion mode of
operation, the gate-to-source junction is reverse
biased; in the enhanced mode, the junction is forward
biased.

INTEGRATED CIRCUITS. An integrated circuit (IC) can
be checked with a voltmeter, test oscilioscope, or by
direct substitution. A good understanding of circuit
operation is essential when troubleshooting a circuit
having an {C. Use care when checking voltages and
waveforms around the IC so that adjacent ieads are not
shorted together. The grabber tip or an IC test clip
provides a convenient means of clipping & test probe to

an IC.
> CAUTION

When checking a diode, do not use an ohm-
meter range that has a high internaf current.
High current may damage a dicde. 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 anopenora
shorted condition by measuring the resistance between
terminals with an ohmmeter set to a range having a low
internal source current, such as the R X 1 k{) range. The
diode resistance should be very high in one direction
and much lower when the meter leads are reversed,

Silicon diodes should have 0.6 V to 0.8 V across their
junctions when conducting; Schottky diodes about 0.2V
to 0.4 V. Higher readings indicate that they are either
reverse biased or defective, depending on polarity.

RESISTORS. Check resistors with an ohmmeter. Refer
1o the Replaceable Electrical Parts list for the tolerances
of resistors used in this instrument. A resistor normally
does not require replacement uniess its measured value
varies widely from its specified value and tolerance.

INDUCTORS. Check for open inductors by checking
continuity with an ohmmeter. Shorted or partially shorted
inductors can usually be found by checking the
wavefonm response when high-frequency signals are
passed through the circult,

CAPACITORS. Aleaky orshorted capacitor can bestbe
delected 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
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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

6~10

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
circultry may be necessary. Refer to the Performance
Check Procedure and Adjustment Procedure, Sections 4
and § of this manual and to Table 5-1 (Adjustment
Interactions).
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CORRECTIVE MAINTENANCE

INTRODUCTION

Corrective maintenance censists of component replace-
ment and instrument repair. This part of the manual
describes special technigues and procedures required
to replace components in this instrument. if it is
necessary 1o 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, cbserve 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 Tekfronix 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
Repiaceable 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 additionto the standard electronic components, some
special parts are used in the instrument. These parts are
manufactured or selected by Tekironix, 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 io
Manutacturer at the beginning of the Replaceable Elec-
trical Parts list. Most of the mechanical parts used in this
instrument were manufactured by Tektronix, Inc, Order all
special parts directly from your local Tektronix Field
Office or representative.

Ordering Parts

When ordering replacement parts from Tektronix, Inc., be
sure to 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. Tekironix 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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Table 6-5

Maintenance Aids

Description Specifications tisage Example
1. Soldering Iron 1510 25 W. General soldering and unsoldering. | Antex Precision Model C.
2. Torx Torx tips #T7, #7189, Assembly and disassembly. Tektronix Part Numbers:
Screwdriver #T10, #7156 and #T20. (#T17) 003-1283-00
Tips and (#T9) 003--0965-00
Handles (#T10) 003-0814-00
(#115) D03-0966-00
(#720) 003-0866-00.
Torx handles:
8 1/2 in. 0603-0293--00
3 1/2 in. 003-0445-00.
3. Nutdrivers 1/4 inch, /16 inch, Assembly and disassembly. Xcelite #8, #10, #16, and
1/2 inch, and #18.
9/16 inch.
4. Open-end 89/16 inch. Assembly and disassembly.
Wrench
5. Hex Wrenches 0.050 inch and Assembly and disassembly. Allen Wrenches,
1/16 inch.
6. Long-nose Component removal and Diarnalloy Model LN 85-3.
Pliers replacement.
7. Diagonal Component removal and Diamalloy Model M554--3.
Cutters replacement.
8. Vacuum Sclder | 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 Nurmber
Kit pins. 040-0542-01.
11. Isolation Isolate the instrument Tektronix Part Number
Transformer from the ac-power-scurce outlet, 006-5953-00.
12. 1X Probe Power supply ripple check. TEKTRONIX PE101A
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. Tekironix Part Number
003--0801-00.
15. IC-Removal Removing DIP IC packages. Augat T114-1.
Tool
16. IC Test Clip Reagent grade. Cleaning attenuator and front panel | 2-lsopropanol.

assemblies.
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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 assembiy is faulty, the entire cable
assembly should be replaced. To provide correct orien-
fation 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 muiti-
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 fo 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 reptacement 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
fypical lead-configuration ilustrations.

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 from 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 1o 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 fo 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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insutators 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 639% tin and 37%
lead, Cormtact your local Tektronix Field Office or repre-
sentative to obtain the names of approved solder types.

When soldering on circults boards or small insulated
wires, use only a 15-watt to 25-watt, pencil-fype
soldering iron. A higher wattage soldering iron may
cause eiched circuit conductors o separate from the
board base material and melt the insulation on small
wires, Always keep the soldering-Iron tip properly tinned
1o ensure best heat transfer from the iron tip to the solder
joint. Apply only enough solder to make & 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 clrcuit board.

The following techniques should be used to
replace a component on any of the circuit
boards:
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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 hoid the component in place
during a solder-flow manufacturing process
that solders all the components at once. To
make removal of machine-insertied com-
ponents easier, straighten the component leads
on the reverse side of the circuit board with a
small flat-bladed screwdriver or pfiers. 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 reinsiallation procedures are
discussed later In this section.

When removing a multipin component, especially
an IC, do not heat adjacent pins consecutively.
Apply heat {o the pins af alternate sides and ends of
the IC as solder is removad, 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 allfow 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 desofdering multipin components) must
not be used. Damage caused by poor soldering
technigues can void the instrument warranty.

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 leadlength may cause shorting to other con-
ductive parts.

insertthe leads into the holes of the board so that the
replacement component Is positioned the same as

the original component. Most components should
be firmly seated against the circuit board.

Touch the soldering iron 1o the connection and apply
enough solder 1o make a firm solder joint. Do not
move the component while the solder hardens.

Cut off any excess lead protruding through the circuit
board (if not clipped to the correct length in step 3).

Cleanthe area around the solder connection with an
approved flux-removing solvent. Be careful not to
remove any of the 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 avofd 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
sieps:

1.

if present, remove the power-cord clamp and
securing screw from the rear panei,

Disconnect the power cord from the instrument.
Remove the screws from the right-rear side, the hot-
tom front of the cabinet, and two screws fromiherear
panel. Then remove the rear panel.

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 crt 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 cnt, 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 reinstaliation
reference.

2. Unplug the Trace Rotation connector (P90086) from
J8006 on the Front Panel circuit board noting
location and crientation 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 Muttiplier
jack and ground it to the main instrument
chass/s,

3. Unplug the crt anode lead connector from the High-
Voltage Mutltiplier jack located on the left front side
of Power-Supply shield and discharge it to the
chassis.

4. Remove the two front pane! screws that fasten the
plastic crt frame and a blue implosion shield to the
front panel. Remove the ot frame and implosion
shield from the instrument.

5. With the rear of the instrument facing you, place the
fingers of beih hands over the front edge of the front
subpanel. Using both thumbs, press forward gently
onthe crt funnel near the front of the crt. When the crt
base pins disengage fromthe socket, remove the crt
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and the crt shield through the instrument front sub-
panel. Place the crtin a safe place until itis ready to
reinstall. If the plastic crt comer pads fall out, save
them for reinstallation.

8. Remove the crt socket cap from the rear of the crt
socket for reinstaliation.

To reinstall the crt, perform the reverse of the preceding
steps. Before replacing the cr, reinstall any plastic ort
corner pads that are out of place, Insert the crt, crt shield,
anode lead, and Trace Rotation leads through the front-
panet opening. Ensure all pins are straight and that the
indexing keys on the cri 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
crtbase and socket are flush together asviewed fromthe
rear. Ensure that the crt is seated properly in the front
panel opening.

Scale lllum Circuit Board

To remove the Scale lilum circuit board, perform the fol-
lowing steps:

1. Disconnect the scale illum cable from JO882 on the
Main circuitboard. J9882 1s located directly beneath
the crt at the front edge of the Main board..

2. Remove the ctt frame and implosicn 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 bottomn of the crf).

4. Remove the Scale Illum circuit board and Light
reflector from the instrument.

Toreinstall the Scale Hllum 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 comer
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
fead from the High-Voltage Multiplier jack and
ground the lead to the main instrument chassis.

1. Unplug the ot anode lead from the High-Voltage
Multiplier 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 bottom 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
Instrument),

5. Remove the two screws securing the side shield to
the rear of the chassis. (The lower screw is located
below the input power connecior.)

6. Lift the power-supply side shield from the
instrumant.

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. Pressinward 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 i,

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
sleps:

1. Remove the three Power-Supply shields (see the
Power-Supply Shields removal procedure}.

2. Remove the two screws that secure the Line Fiiter
board to the rear chassis.

3. Liftthe Line Filter assembly clear of adjacent com-
ponents and remaove the snap--on plastic cover.

4. Unsolder the following wires that connect the Line
Filter board to the instrument:

a. WB8040 {gray-black-yellow) on the Main circuit
board.

b. W9180 (gray-brown-white) on the Main circuit
board.

c. The white-gray wire connected to RFI filter,
FLI001.

d. The gray-brown-black wire connected to the line
fuseholder. (Move fuse cover completely off the
fuseholder befare unsoldering).

5. Liftthe Line Filter circult board out of the instrument,

To reinstafl 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 1o the Power-Supply shield,

2. Pullup andremove the Alt Sweep circuif 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. Usea 1/16-inch hexagonalwrenchto loosenthe set
screws on both the CH 1 and the CH 2 VOLTS/DIV
Variable knobs and remove the knobs.



10.

11.

Setthe CH 1 and the CH2VOLTS/DIV switches ta 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 Attenustor
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 reinstal-
lation reference:

a. P8200, a 4-wire connector located in the cutout
at the rear edge of the top attenuator shield.

b. P8g991, a 4-wire connector located at the center
rear edge of the board.

Disconnect the following plugs from the Main circuit
board, neting locations and crientations for reinstal-
lation reference:

a. P9108, a 3-wire connector located between the
crt and the power switch extension shaft (near
the center of the board).

b. P8103, a 3-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 fop 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-
tomn shield assembly.

Pull the Attenuator board straight back from the front
of the instrument until the swiich shafts are clear of
the Front Panel board and the two Input Coupling
switch shafts (located between the front panel and
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the subpanel). Litt the Attenuator board out of the

instrument.

To reinstali 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 1/18-inch hexagonal wrench 10 loosen the
set-screw of the SEC/DiIV 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 dlal.

Remove the foliowing connectors from the Timing
clrcult board.

a. Pg705, an eight-wire connector iocated at the
rear of the Timing circuit board.

b. P9700, a 10-wire connector located on the right
adge of the Timing circuit board.

c. P9201, a 4-wire connector located at the left
rear comer of the Timing board.

Remove one screw at the rear of the Attenuator cir-
cuitboard (securing bothi the Atienuator and the Tim-
ing circuit boards to the Bottom shield).

Remove the remaining three screws securing the
Timing circuit board to the Bottom shield.

Putl the Timing board straight back from the front of
the instrument until switch shatt is clear of the Front-
Panel circult board. Lift the board out of the
instrumnent,

To reinstall the Timing clrcult 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 Madule by puiling them straight out from the front panel:

a. Channel 1 POSITION.
Removal of the module consisting of the bottomn shield
and the Attenuator and Timing circuit boards is accom- b. A/B SWP SEP

lished by the following steps:
P y wing siep ¢. Channei 2 POSITION.

1. Firmly grasp the FOCUS krnob and puli straight out d. B TRIGGER LEVEL.
from the front panel. Remove the knob/extension
shaft assembly from the instrument. e. ATRIGGER LEVEL.

f.  SCALE ILLUM.
2. Remove the Alt Sweep circuit board (see Alt Sweep
Circuit Board removal procedure). 3. Usea 1/16-inch hexagonal wrenchto loosen the sef
screws and remove the following knobs:

3. Perform steps 1 through 6 under the Aftenuator 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 hexagoenal post spacer holding the
botlom shield to the main circuit board. Set instru-
ment down.

4. Unsolider both the resistor {o the EXT INPUT center
connecior and the wire strap to the EXT INPUT _
ground lug. :

5. Disconnect the following plugs from the Main circuit

8. Pullthe bottom shield, along with the Attenuator and board:
Timing circuit boards, straight back from the front of

the instrument until the switch shafts are clear of the a. P9884, a 2-wire connector Jocated at the front

holes in the Front-Panel circuit board. Then lit out edge of the board between the crt and power
the entire assembly through the top of the switch extension shaft.
instrument.

b, P2222 an 18-conductor flexible cable located
at the front edge of the board.
7. W 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 {o steps 5 and 6 of the Timing Circuit
goard removal procpedure_ 9 6. Disconnect P9006, a 2-wire connector located 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 8. Set all front-panel lever switches to thelr 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
elther directly or by removing the cr, 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 circult board (see Alt Sweep
Clrcuit Board removal procedure).

3. Disconnect the following connectors from the Main
circuit board, noting locations and orientations for
reinstallation reference:

a. PO870B, a 4-wire connector (5-wire body)
located at the left edge of the board in front of
the delay line.

b, P8108, a 4-wire connector located near the
center of the board between the crt shield and
the power-switch extension shaft.

¢. P8103, a 4-wire connector located between the
left rear comer of the altenuator shield and the
crt shield.

d. P8884, a 2-wire connector located at the front
edge of the board between the attenuator shield
and the crt.

e. PO644, a 3-wire connector located at the right
edge of the boardto the rear of the Timing circuit
board.

f. P8882, 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. Pg705, an 8-wire connector located at the rear
of the board.

b. P8700, a 10-wire connector located at the right
side of the board.

Disconnect the fowr 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 iocations 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 circult board.

Unsolder the five crt base pin wires (W9870) fromthe
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-black-yellow wire fromthe solder pad
labeled WS040.

b. The gray-brown-white wire from the solder pad
labeled W81080.

Remove the FOCUS control knob assembly by
pulling it straight out from the front panel.

Remove the POWER swilch extension-shaft
assembly as follows:

a. Pressinthe POWER button to the ON position.

b. Insert a scriber (or simitar 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.

¢. Push the extension shaft forward, then side-
ways, to clear the swiich shaft.

d. Pull the extension shaft back and out of the
instrument.

Remove the two screws that secure the power-
supply ransistor heat sink assembly to the right side
of the chassis,
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14. Turn the instrument bottom side up. Remove the
three 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).
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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 relnstall the Main circult 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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Sectlion é ~2235A Service

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, Inc. Fieid Office or representative,

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become availabie,
and to give you the benefil of the latest circuit improvements
developed in our engineering department. 1t is therefore impor-
tant, when ordering parts, to include the foliowing information in
your order. Part number, instrument type or number, serial
number, ang¢ modification number if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, inc. Field Office or represen-
tative will comtact you concerning any change in part number.

Change information, if any, is iocated at the rear of this
manual,

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemblies are iisted in numerical order.
Whenthe complete component number of a part is known, thislist
will identify the assembly in which the part is iocated.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mir. Code Number to Manufacturer index for the
flectrical Parts List is located immaediately after this page. The
Cross Index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conformto American Nationat Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assemblies,
subassembilies and parts. Examples of this numbering method
and typical expansions are illustrated by the foliowing:

Example a.
A23R1234 A23

compoenent number
R1234

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Exampie b. component number

AZ3AZR1234 A23 A2 R1234
Assembly Subassembiy Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembily 23

Only the circult number will appear on the diagrams and
circuit board Hlustrations. Each diagram and cir¢uit board
illustration is clearly marked with the assembiy number,
Assembly numbers are also marked on the mechanical exploded
views jocated in the Mechanical Parts List. The component
numbar is obtained by adding the assembly number prefix to the
circuit number,

The Electrical Paris List is divided and arranged by
assemblies in numerical seguence (e.g., assembly A1 with its
subassemblies and parts, precedes assembly AZ with s sub-
assemblies and parts).

Chassis-mounted parts have no assembily number prefix
and are located at the end of the Electrical Parts List.

TEKTRONIX PART NO. (column two of the
Electricatl 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)

Cotumn three {3} indicates the serial number at which the
part was first used. Column four (4) indicates the serial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers,

NAME & DESCRIPTION (column tive of the
Electrical Parts List)

In the Paris List, an I[ter Name is separated from the
description by a colon (i), Because of space limitations, an item
Name may somaeatimes appear &8s incomplete. For further ltem
Narne identification, the U.S. Federal Cataloging Handbook HE-1
can be wtilized 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
immediatety after this page.)

MFR. PART NUMBER (column seven of the
Electrical Parts List)

indicates actual manutacturers part number.
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

g-2

Mfr.
Code Kanufactyrer Address City, State, Zip Code
00853 SANGAMO WESTOR INC SANGAMO RD PICKENS SC 29671-9718
COMPONENTS DIV PO BOX 128
01121 ALLEN-BRADLEY CO 1201 S 2ND ST MILWALKEE W1 53204-2410
02114 AMPEREX ELECTRONIC CORP 5083 KINGS H4Y SAUGERTIES NY 12477
FERRDXCUBE DIV
02735 RCA LORP ROUTE 202 SOMERVILLE NJ 08876
SOLID STATE DIVISION
03508  GENERAL ELECTRIC CO W GENESEE ST AUBURN KY £3021
SEMI-CONDUCTOR PRODUCTS DEPT
04272 AVX CERAMICS 19TH AVE SOUTH MYRTLE BEACH SC 29577
DIV OF AVX CORP P G BOX 867
04713 MOTOROLA INC 5005 E 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 {UPERTINO CA 85014
NORTH AMERICAN SALES
SUB OF SCHLUMBERGER LTD ™S 118
. 07718 TRW INC 2850 MT PLEASANT AVE BURLINGTON IA 52601
TRW IRC FIXED RESISTORS/BURLINGTON
08806  GENERAL ELECTRIC CO NELA PK CLEVELAND OH 44112
MINIATURE |AMP PRODUCTS DEPT
LIGHFING BUSINESS GROUP
08023  CORNELL-DUBILIER ELECTRONILS 2652 DALRYMPLE ST SANFORD NC 27330
DIV FEDERAL PACIFIC ELECTRIC CO
12697 CLARQSTAT MrG CO INC { OWER WASHINGTON ST DOVER NH (3820
12854 MICROSEMI CORP - SCOTTSDALE B70C E THOMAS RD SCOTTSDALE AZ 85252
P O BOX 1380
12968 UNITRODE CORP 5 FORBES RD LEXINGTON MA 02173-7305
14433 ITT SEMICONDUCTORS DIV WEST PALM BEACH FL
14552 MICROSEMI CORP 2830 S FAIRVIEW ST SANTA ANA CA 82704-5948
14752 ELECTRO CUBE INC 1710 S DEL MAR AVE SAN GABRIEL CA 81776-3825
15454 KETHA 2500 BLUE STAR STREET ANAHETH CA 92806-2581
RODAN DIVISION
17735 AT & T TECHNOLOGIES INC KANSAS CITY WORK LEES SUMMIT MO 54083-5712
SUB OF AMERICAN TELEPHONE AND 777 N BLUE PXY
TELEGRAPH
17856 SILICONIX INC 2201 LAURELWOOD RD SANTA CLARA CA 950541518
18398 TLLINGIS TOOL WORKS INC 1205 MCCONVILLE RD LYNCHBURG VA 24502-4535
PAKTRON DIV PG BOX 4539
19701 MEPCO/CENTRALAB P BOX 760 MINERAL WELLS TX 78067-0760
A NORTH AMERICAN PHILIPS CO
MINERAL WELLS AIRRORT
20932 KYOCERA INTERNATIONAL INC 11620 SORRENTO VALLEY RD SAN DIEGD CA 92121
PO BOX 81543 PLANT NG &
22229 SOLITRON DEVICES INC 8808 BALBOA AVE SAN DIEGD CA 92123
SEMICONDUCTOR GROUP SAN DIESD OPERS
22526 DU PONT £ 1 DE NEMOURS AND CO INC 515 FISHING CREEX RD NEW CUMBERLAND PA 17070-3007
DU PONT CONNECTOR SYSTEMS
DIV MILITARY PRODUCTS GROUP
24546  CORNING GLASS WORKS - 550 HISH ST BRADFORD PA 16701-3737
25403 AMPEREX ELECTRONIC CORP GECRGE WASHINGTON HWY SMITHFIELD RI (02917
SEMICONDUCTOR SOLID STATE AND ACTIVE
DEVICES-ELECTRG OPTICAL DEVICES
27014 NATIONAL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR SANTA CLARA CA 95051-0806
32987 BOURNS INC 1200 COLUMBIA AVE RIVERSIDE CA 92507-2114
TRIMPOT DIV
34899  FAIR-RITE PRODUCTS CORP 1 COMMERCIAL ROW WALLKILL NY 12588
50139  ALLEN-BRADLEY CO 1414 ALLEN BRADLEY DR EL PASQ TX 79838
ELECTRONIC COMPONENTS
51406  MURATA ERIE NORTH AMERICA INC 2200 LAKE PARK DR SHYRNA 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 (7094-2017
PO BOX 15C1
54837 DEYOUNG MANUFACTURING INC 12920 NE 125TH WAY KIRKLAND WA 98034-7716
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, Zip Code

55112
55680
56289
55845
57658

58361
59821

64053
71400

71744
73743
75042
80003

82104
91837

95348
D5243

TKO510
TKO300

TK1326
TK1338
TK1395
TK1450
TK1544
TK1913

TK2048

TK2058
u4144

WESTLAKE CAPACITORS INC
NICHICON /AMERICA/ CORP
SPRAGUE ELECTRIC CO
WORLD HEADGQUARTERS

DALE ELECTRONICS INC

ROHM CORP
QUALTY TECHNOLOGIES CORP

MEPCO/CENTRALAB
A NORTH AMERICAN PHILIPS CO

. COILTRON INC

BUSSMANN
DIV CF COOPER INDUSTRIES INC
CHICABD MINIATURE LAMP INC

FYSCHER SPECIAL MFG CO
IRC ELECTRONIC COMPONENTS
PHILADELPHIA DIV

TRW FIXED RESISTORS
TEKTRONIX INC

STANDARD GRIBSBY INC
DALE ELECTRONICS INC

GORDOS CORP

ROEDERSTEIN E SPEZIALFABRIK FUER
KONDENSATOREN GMBN

PANASONIC COMPANY

DIV OF MATSUSHITA ELECTRIC CORP
UNITED CHEMI-CON INC

NORTHWEST FOURSLIDE INC

PREM MAGNETICS INC
ROEDERSTEIN ELECTRONICS INC
TORYD COSMOS ELECTRIC CO LTD
COMPUTER CONNECTIONS

WIMA

THE INTER-TECHNICAL GROUP IND
UNION CARBIDE INC

KEMET DIV

TDK CORPORATION OF AMERICA
MURATA ELECTRONILS UK LTD

REV APR 1980

5334 STERLING CENTER DRIVE
927 E STATE PXY
92 HAYDEN AVE

2300 RIVERSIDE BLVD
PO-BOX 74

& WHATNEY

PG BOX 18515

3400 HILLVIEW AVE
7158 MERCHANT AVE

6755 SW SANDBURG ST

114 OLD STATE RD

PG BOX 14450

CHEVY CHASE BUSINESS PARK
108G JOHNSON DRIVE

111 INDUSTRIAL RD

401 N BROAD ST

14150 SW KARL BRAUN DR
PO BOX 500

520 RATHBONE AVE

2064 12TH AVE

PG BOX 809

250 GLENWOCD AVE
LUDMILLASTRASSE 23-25

ONE PANASONIC WAY

9801 W HIGGINS

SUITE 430

18224 SW 100TH CT
3521 N CHAPEL HILL RD
2100 W FRONT ST
2-268 SCBUDAI ZAWA
30508 SAN ANTONIO ST
ONE BRIDGE SY

PO 80X 23

401 PARK PL

SUITE 219

2254 N FIRST 8T
SOUTHWO0D
FARNBOROUGH

WESTLAKE VILLAGE CA 91361
SCHALMBURG IL 80195-4526
LEXINGTON MA 02173-7929
NORFOLK NE 68701-2242
IRVINE CA 92713

PALO ALTD CA 84304-1318
EL PASO TX 79915-1207

TIGARD OR 97223-8008
ST LOUIS MO 63178

BUFFALO GROVE L 60089
€OLD SPRING KY 41076-9749
PHILADELPHIA PA 19108-1001
BEAVERTON OR 97077-0001

AURGRA IL 60507
COLLMBUS Nt BS601-3632

BLOOMFIELD N3 G7003-2416
8300 LANDSHUT GERMANY

SECAUCUS NJ 07084
ROSEMONT Ii 60018-4704

TUALATIN (R 87082
MCHENRY 1L 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 - 22354 Service

Tektronix  Serial/Assembly No. Hfr.
Coamonent No. Part No. Effective Dscont Mame & Description Code  WfT. Part No.
a1 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
a4 671-1420-00 CIRCUIT BD ASSY:TIMING 80003 671-1420-00
A5 671-1422-00 CIRCUIT BD ASSY:ALT SWEEP 80009  671-1422-00
Y] 670-7615-01 CIRCUIT BD ASSY:EMI FILTER 80003 670-7615-01
A7 B71-1463-00 CIRCUIT BD ASSY:SCALE TLLLM 800090 671-1463-00
8-4 REV APR 1890
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Tektronix  Serial/Assenbly Ko. Mfr.
Comonent No. Part. No. Effective Dscont Name & Bescription Code  Mir. Part No
Al 671-1418-G0 CIRCUIT BD ASSY:MAIN BOO0S  671-1418-00
AICI00 283-0853-00 CAP,FXD,LER DI:2.2PF,200V TK2048 (C322C22902G5CA
AlClle 281~0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MA201C103KAA
ALC1i5 281-0773-0C CAP,FX8,CER DI:0.01UF, 10%, 100V 04222  MA2CIC102KAA
AlCli6 281-0775-01 CAP,FXD,CER DI:0.14UF,20%, 50V 04222  SALOBELIDAMAA
AlC120 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA105E104MAA
A1C125 281-0772-00 CAP, £XD,CER D1:4700PF, 10%, 100V 04222 SA10ICATZKAR
AlC1Z8 281-0767-00 CAP,FXD,CER DI:330PF,20%, 100V 04222  MALOBC33IMAA
AlCiz7 281-0773-00 CAP,FXD,CER DI:0.014F,10%, 100V 04222 MA20IC103KAA
AIC130 283-0159-00 CAP FXD,CER OI:18PF,5%, 50V 04222  SR155A180JAA
AC133 281-0785-00 CAP,FXD,CER DI:88PF,10%, 100V 04222 MAL0IABBOKAA
ALC150 283-0853-00 CAP, FXD,CER DI:2.2PF, 200V TR2048 C322C22802G5CA
ALC164 281-0773-00 CAP,FXB,CER DI:0.01UF, 10%, 100V 04222 MA201C103kAA
AlC165 281-0773-00 CAP,FXD,CER DI:0.0LUF,10%, 100V 04222  MAZCICIO3KAA
AIC175 281-0772-00 CAP, FXD,CER DI :4700PF, 108, 100V 04222 SAL01C472KAA
AlCL76 281076700 CAP,FXD,CER DI:330PF,20%, 100V 04222 MALOBC331MAA
AlC177 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222  MAZ01C103KAA
A1C180 281-0327-00 CAP VAR,CER DI:4.5-30PF,250VDC 52789 GKU30D46
A1C198 281-0862-00 CAP,FXD,CER DI:0.0014F +80-20%, 100V 04222  MALOICICZMAA
AIC1CS 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222 MAI0IC107MAA
ALC200 290-0136-00 CAP,FXD, ELCTLT: 2. 2UF , 20%, 20V 05397  T322B225MO20AS
AlC201 280-0136-00 CAP, FXB, ELCTLT: 2, 2UF, 20%, 20V 05387  T322B225M0Z0AS
AtC204 281-0811-00 CAP,FX,CER DI:10PF, 10%, 100V G4222  MALG1A100KAA
ALC2L0 281-0737-00 8010100 B010245 CAP, XD, CER DI:15PF, 10%, 100V 04222  SAL06A150KAA
AlC210 281-0756-00 BO10248 CAP,FXD,CER DI:2.2PF,+/-0.5PF,200¥ 04222  SA10ZA2RZDAA
AlC215 281-0862-00 CAP,FXD,CER DI:0.00LUF,+80-20%, 100V 04222 MALOICIOZMAA
AlC220 281-0772-00 CAP,FXD,CER DI:4700PF, 10%,100V 04222 SALDICATZKAA
AlLZ25 281-0862-00 CAP,FXD,CER DI:0.00UF,+80-20%, 100V 04222  MALDICLOZMAA
ALC228 281-0862-00 CAP,¥XD,CER DI:0.00LUF,+80-20%, 100V 04222 MALOICLIOZMAA
AlC228 2683-0865-00 CAP,FXD,MICA DI:iS0PF, 1%, 100V Q0853  D1SEFI91FD
AlC229 283-0865-00 CAP, ¥XD,MICA DI:190PF, 1%, 100V 00853  DiB5FIOLFD
A1C237 281-0327-00 CAP, VAR, CER DI:4.5-30PF,250VDC 52768  GKU30045
ALC238 281-0778~00 CAP,FXD, CER DI:120PF,5%, 100V 20932  401E0100ADIZ21d
ArC240 283-0643-00 CAP, FXD,MICA DI:22PF,0.5%,500V 00853  DIDSE220D0
AlC241 281-0777-00 CAP,FXD,CER DI:51PF, 5%, 100V 04222  MAL01A51GJAA
A1CZ42 281-0812-00 CAP,FXD,CER DI:1000PF, 10%, 100V 04222  MAI0ICLOZKAA
A1C250 281-0768~00 CAP,FXD,CER DI:470PF,20%,100V 04222 MALOLIAA7IMAA
A1L251 281-0768-00 CAP, FXD,CER DI:470PF,20%, 100V 04222 MAL01A47IMAA
A1€255 281-0862-00 CAZ,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MALOLC1O0ZMAA
AlC262 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 04222  MAIOIC107MAA
AlC274 281-0773-00 CAP, FXD,LER DI:0.01UF,10%, 100V 04222  MA201C103KAA
ALC281 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SALCSELIO4MAA
AiCz82 281-0757-00 CAP, FXD,CER DI:330PF,20%, 100V 04222  MAL0BC33IMAA
AlC292 280-0776-00 CAP,FXD,ELCTLT: 22UF ,+50-20 %, 10V 55680  ULALA220TAA
AiC312 281-0893-00 CAP,FXD,CER DI:4.7PF +/-0.5PF, 10OV 04222 MALD1A4RTDAA
AlC337 281-0893-00 CAP,FXD,LER DI:4.7PF +/-0.5PF, 100V 04222  MALD1A4R7DAA
A1C350 281-0756-00 BO10100 Bo10245 CAP,FXD,CER DI:2.2PF +/-0.5PF,200V 04222  SA102AZRZDAA
A1C350 281-0811-00 8010246 CAP,FXD,CER DI: 10PF, 10%, 100V 04222 MAICIATO0KAA
AI1C363 281-0852-0C CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MAIO0ICIOZMAA
AIC381 283-0637-00 CAP,FXD,MICA DI:20PF,2.5%,500V 00853 DiB5E200D0
A1C381 283-0637-01 CAP,FXD,MICA DI:20PF,2,5%,500V 09023  CDA15ED200003
ALC3E9 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
AIC390 281-0862-00 CAP,FXD,CER DI:0C.001UF,+80-20%, 100V 04222 MALOICIOZMAA
ALC398 283-0203-00 CAP,FXD,CER DI:0.47UF, 2094, 50V 04222 SR305SCA74MAA
ALC397 281-0773-00 CAP,FXD,CER DI:0.C1UF, 0%, 100V 04222  MA201C103KAA
Al1C402 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MALQICIOZMAA
ALCACE 281~0862-00 €AP, FXD,CER DI:0.001UF,+80-20%, 10GV 04222  MALGICIODMAA
AlCACS 283-0167-00 CAP, FXD,CER DF:0.1UF, 10%, 100V 80009 283-0167-00
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Tektronix  Serial/Assembly No. Mfr.
Camonent No. Part No. Effective  Dscont Hawre & Description Coda  Wfr. Part fa.
ALCAL0 283-0051-00 CAP, FXD,CER DI:0.0033UF,5%, 100V 04222  SR301A332JAA
AlC4i4 290-0246-00 CAP, FXD, ELCTLT: 3.3UF, 10%,15¢ 12954  DBR3EALSKL
AlC4is 290-0246-00 CAP, FXD, ELCTLT : 3. 3UF, 10%, 15V 12864  D3R3EALSKI
AIC4i8 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MALOICIOZMAA
AlC419 281-0851-00 CAP, FXD,CER DI:180PF,5%, 100VDC 04222  MAIGIALBIIAA
AlC420 281-0773-00 CAP, FXD,CER DI:G.01UF, 10%, 100V 04222 MA2CIC103KAA
A1C421 281-0773-00 CAP,FXD,CER DI.0.01UF, 10%, 100V 04222 MA201C103KAA
AlC45] 281-0772-00 CAP,FXD, CER DI:4700PF, 10%, 100V 04222 SAL01CATZKAA
ALC453 281-0862-C0 CAP,FXD,CER DI:0.CO1UF,+80-20%, 100V (4222  MAT01CIOZMAA
ALC458 281-0862-00 CAP, FXp,CER DI:0.001UF ,+80-20%, 100V 04722 MA1DICICZMAA
A1C4B0 281-0862-0C CAP, FXD,CER DF:0.001UF,+80-20%, 100V 04222 MALDIC10ZMAA
A1C467 281-0862-00 CAP,FXD,CER DI:0.001UF,+8C-20%, 100V 04222  MAIQIC10ZMAA
AlC489 281-0862-00 CAP,FXD,CER DI:0.00LUF,+B0-20%, 100V 04222  MAIOICIOZMAA
A1C473 281-0862-00 CAP,FXD,CER BI:0,001UF,+80-20%, 100V 04222  MALOICIOZMAA
AlC487 281-0785-00 CAP,FXD,CER DI:BBPF,10%, 100V 04222 MALO1ABBOKAA
A1C494 28:-0773-00 CAP FXD,CER DI:0.01UF, 10%, 100V 04222  MAZ0IC103KAA
AIC499 281-0773-00 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MAZ01C103KAA
AIC500 281-0903-00 CAP,FXD,CER DI:3.9PF 100V (04222 MAIOLA3R3DAA
A1C501 290-0246-0C CAP, FXD,ELCTLY: 3.3UF  10%, 15V 12854 D3R3EAISKL
A1L502 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222  MAR0IC103KAA
A1C503 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA105E104MAA
A1C504 290-0246-00 CAP,F¥D ELCTLT:3,3UF, 10%, 15V 12954  D3R3IEAISK
ALCE05 230-0183-00 CAP,FXD, ELCTLT: 1UF, 10, 35V 05397 T3228105K035A5
A1CBOB 281-0772-00 CAP,FXD,CER DI:4700PF,10%,100V 04222 SALOICATZKAA
ALC5C7? 290-0776-04 CAP,FXD, ELCTLT: 22UF, 20%, 10V Mi 80008  280-0776-04
AICRL7 281-0772-00 CAP,FXD,CER DI:4700PF, 10%, 100V 04222  SALCICATZKAA
AIC518 281-0852-C0 CAP,FXD,CER DI 1800PF, 10%,100VDC 04222 MALDIC182KAA
A1C518 281-0775~01 CAP,FXD,CER DI1:0. 1UF,208%, 50V 04222 SAL05E1CAMAA
AIC520 290-0246-0C CAP,FXD,ELCTLT: 3. 3UF, 10%, 15V 12854  D3R3EAIBK]
ALCEZ5 281-0835-00 CAP,FXD,CER D1:6.8PF,100WVDC 04222  MAL1QIABRBDAA
ALCsZ7 281-0797-0C CAP,7XD,CER DI:15PF,10%, 100V 04222  SA10BA1S0KAA
ALCE28 281-0785-00 CAP,FXD,CER DI:68PF, 10%, 100V 04222  MA101ABBUKAA
ALCB31 281-0773-00 CAP, 7D, CER DI:0.CIUF, 10, 100V 04222  MAZOICI03KAA
A1C537 281-G775-01 CAP,FXD,CER DI:D.1UF,20%, 50V 04222  SAL05E104MAA
ALC538 281-0862-00 CAP,FXD,CER DI:0.00LUF, +80-20%, 100V 04222  MALOLC10ZMAA
AlC538 281-0862-00 CAP,FXD,CER DI:0.001UF ,+80-20%, 100V 04222 MAIOLCIOZMAA
A1C540 290-0776-04 CAP, FXD,ELCTLT: 22UF , 20%, 10V, M1 80009  28C-0776-04
AlCB45 285-1345-00 CAP, FXD, PLASTIL : 2200PF, 100V, 5% 55112 185(2200PF)
A1C547 281-(4768-00 CAP,FXD,CER DI:470PF,20%, 100V 04222 MALOLA4TIMAA
ALCB85 281-0768-00 CAP,FXD,CER DIL:4709F,20%, 100V 04222 MAID1A47IMAA
ALC380 290-0136-00 CAP,FXD,ELCILT: 2, 2UF, 20%, 20V 05397  T3228225MO20AS
ALCB03 281-0862-00 CAP, FXD,LER DI:0.001UF,+80-20%, 100V 04222 MALOICIOMAA
ALC835 281-0826-0C CAP,FXD,CER DI:2200PF, 10X, 100V 20932  401EMIGOADZ2ZK
ALCBAS 290-0776-00 CAP, FXD, ELCTLT : 220F ,+50-20 %, 10V 55680  ULALAZ20TAA
ALCB47 281-0862-00 CAP,FXD,CER DI;0.0014UF, +80-20%, 100V 04222 MALDIC1OZMAA
A1CE48 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50¢ 04222 SAL1GSE1CAMAA
ALCB4D 281-06862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222 MALOIC1OZMAA
AICET3 281~-0797-00 CAP,FXD,CER DI:15PF,10%, 100V 04222  SAL0BALS0KAA
AlCTB4 281-0773-00 CAP,FXD,CER D1:0.01UF, 10%, 100V 04222  MAZOICIO3KAA
ALCTTL 281-0777-00 CAP,FXD,CER DI:51PF,5%, 100V 04222 MAL0IASI0IAA
ALLTT4 281-0327-00 CAP VAR, CER DI1:4.5-30PF, 250VIC 52769  GKU3C046
ALCTIS 281-0946-00 CAP,FXD,CER DI:1.5PF,+/-0,25PF, 100V 04222 MALDIAIRECAA
ALC777 ZB1-0771-0C CAP,FXD,CER DI:2200PF,20%, 200V 04222  SA1UBEZ22MAA
AICT79 285-1101-00 CAP, FXD, PLASTIC: 0. 022UF , 10%, 200V 18396  223K0ZP7485
ALCT8L 281-0777-00 CAP,FXD,CER DI:51PF, 5%, 100V 04222  MALDI1ABI0JAA
ALCT82 281~0775-01 CAZ,FXD,CER Di:0.1UF,20%,50V 04222 SALOSE104MAA
ALCT84 281-0811-00 CAP, FXD,CER DI:10PF,10%, 100V 04222 MALOLAIO0KAA
A1C785 781-0840-00 CAP, FXD,CER Di:1.5PF,+/-0.25PF, 100V 04222  MAIOIALIRECAA
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AIC787 281-0771-00 CAP,FXD,CER DI:2200PF, 20%,200V (4222  SAIDBE222MAA
AIC789 285-1101-00 CAP, FXD, PLASTIC:D. 022UF , 108, 200V 18396  223KD2PT485
AlL796 281-0775-01 CAP,FXD,CER B1:0.1UF,20%, 50V 04222  SA10SEI04MAA
AlCT97 281-0775-01 CAP, FXD,CER DI:0.1UF,20%, 50V 04222  SAIOSEIO4MAA
AlC798 285-1460-00 CAP, FXD,MTLZD: 0, 1UF,20%, 250V, 844 LEAD TKIG13 MKS 2 0.1/250/20
SPACING
AlCs24 281-0785-00 CAP, FXD,CER DI1:68PF,10%, 100V 04222 MA101ASBOKAA
Alcs2s 281-0767-00 {AP,FXD,CER DI:330PF,20%, 100V 04222 MALDBC331MAA
AiC828 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA10SE1CAMAA
AICR3I2 281-0775-01 CAP,FXD,CER DI:6.1UF,20%, 50V 04222 SALOBE1CAMAA
ALC835 281-0775-01 CAP,FXD,CER DI:C.1UF, 200, 50V 04222 SAL05E1Q4MAA
AlC845 281-0771-00 CAP,FXD,CER DI:2200PF,20%,200V 04222 SA10BE222MAA
A1CB48 281-0756-00 CAP,FXD,CER DI:2.2PF,+/-0.5PF, 200V 04222  SAT0ZAZRZDAA
K1CR4T 285-1460-00 CAP, FXD,MTLID: 0, 1UF, 20%, 250V, 94 LEAD TKI1913 MKS 2 0.1/250/20
SPACING
AiC849 285-1460-00 CAP,FXD,MYLZD: 0. IUF, 208, 250V, B {EAD TK1913 MKS 2 0.1/250/20
SPACTNG
AlC851 285-1460-00 CAP,FXD,MTLZD: 0. 1UF, 20%, 250V, B LEAD TKIS13 MKS 2 0.1/250/20
SPACING
ALCB53 281-0767-00 CAP, FXD,CER DI.330PF,20%, 100V (4222  MALCBL33IMAA
A1C85M 283-0279-00 CAP,FXD,CER DI:D.001UF, 20%, 3000V 51406  DHRIZYSS102M3KY
A1C855 285-1255-00 CAP,FXD,PLASTIC: 0. 01UF, 20%, 3KV ] 56289  430P582
AlC871 285~1460-00 CAP,FXD,MTLZD: 0, 1UF, 20%, 250V, ¥4 LEAD TKI913 MKS 2 0.1/250/20
SPACING
ALCB73 285-1460-00 CAP,FXD,MTLZD: 0. 1UF, 20%, 250V, 5Md LEAD TKIS13 MKS 2 0.1/280/20
SPACING
AlLB75 £2685-1460-00 CAP, FXD,MTLZD: 0. 1UF, 20%, 250V, B LEAD TKi813 MKS 2 0.1/250/20
SPACING
ALCB77 £85-1460-00 CAP, FXD,MTLZD: 0. 1UF, 20%, 250V, 3 LEAD TK1913 MKS 2 0.1/250/20
SPACING
AlC881 290~0946-00 CAP, FXD, ELCYLT: 270UF ,+100-10%, 40V 00853  301EN27iW040B2
AlC882 285-1100-00 CAPR, FXD,PLASTIC:0, 022UF , 5%, 200V 19396  223J02PT485
A1CH93 283-0279-00 CAP,FXD,CER DI:D.001UF,20%, 3000V 51408  DHR12YSS102M3KV
A1C304 285-1222-00 CAP, FXD, PLASTIC:0. 068UF, 200, 250V 55112 158/.068/M/250/H
A1C906 290-1206-00 CAP,FXD,ELCTLY: 270UF . 208, 450V TK(B00
AICOO7 285-1177-01 CAP,FXD, PLASTIC: 1UF, 10%, 450V 80009  285-1177-01
A1C808 283-0481-00 CAP,FXD,CER DI:220PF,10%,250VAC TK1395 RKOB1l
AICS17 281081200 CAP,FXD,CER DI:1000PF,10%, 100V 04222 MALO1CI0ZKAA
AiCols 28:-0852-00 : CAP,#XD,CER BI:1800PF,10%, 100VDC 04222 MALDICIBZKAA
ALC922 281-0775-01 CAP,FXD,CER DE:0. 1UF,20%, 50V 04222 SALDSE1D4MAA
A1C925 290-0873-00 CAP, EXD, ELCTLT: 100UF, 20, 25VDC 55680  ULBLELOIMPA
A1C840 290-0922-00 CAP, FXD, ELCTLY: 1ODOUF, 20%, 50V 55680  ULBLELOZTFAANA
Al1Ca41 285-1460-00 CAP,FXD,MTLZD: 0. 1UF, 20%, 250V, 544 LEAD TKI913 MKS 2 0.1/250/20
SPACING
AlCo42 290-0768-00 CAP, FXD, ELCTLT : 10UF , +50~205%, 100WVDC’ 54473 ECE-ALQOVIOL
ALCO43 290-0768-00 CAP, FXD,ELCTLT : 10UF ,+50-20%, 1O0WVDC 54473  ECE-ALOOVIGL
A1C944 290-0183-00 CAP, FXD,ELCTLT IUF, 10%, 35V 05397  T3228105KD35AS
A1C845 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V D42z2  SALO5E104MAN
ALCO5%4 280-0847-00 CAP, FXD,ELCTLT:33UF +50-1(%, 160V W/SLEEVE 55880  UMC2C330TFA
A1{955 290-0768-00 CAP, XD, ELCTLT: 1OUF , +50-20%, 100WVOC B4473  ECE-ALOOVIOL
ALCOET 290-0848-G0 CAP, FXD, ELCTLT : 270UF , +100-10% 40V 00853 301ENZ7iW040BZ
A3C960 290-1129-00 CAP, FXD, ELCTLT: 1000UF , +100%-10%, 12V 56289 ORDER BY DESCR
A1C961 290-1129-00 CAP, FXD, ELCTLT : 1000UF, +10Ck-10%, 12V 56288 ORDER BY DESCR
AlCg52 290-1128-00 CAP, FXD, ELCTLT : 1000UF , +1000-10%, 12V 56288 ORDER BY DESCR
AlCS63 290-1128-00 CAP,EXD, ELCTLT : 1000UF +1000- 105, 12V 6288  ORDER BY DESCR
o 290~1128-00 CAP, XD, ELCTLT : 1000UF, +100%- 105, 12V 56288 ORDER BY DESCR
A1CS70 290-0989-00 CAP, FXD,ELCTLT : 47000F, 20%, 1OV TKO510 ECEALAS472
A1C875 285-1255-00 CAP, FXD, PLASTIC:G. 01UF , 20%, 3KV 56289 430P582
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AlC976 285-1255-00 CAP, FXD, PLASTIC:0.018F , 20%, 3KV 56289  430P582
ALC879 285-1255-00 CAP,FXD, PLASTIC:0.01UF, 20%, 3KV 56289  430P582
AlC987 285-1100-00 CAP,FXD, PLASTIC:0.022UF, 5%, 200V 18386  223J02P7485
ALCRI33 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (iN4152)
A1CR183 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M8,30v,D0-35 03508  DA2527 (iN4152)
AICR2Z00 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V,D0-35 03508 DA2527 (IN4152)
AICRZ01 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (IN4152)
A1CR202 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30v,00-35 03508  DA2527 {IN4152)
AICR203 152-0141-02 SEMICOND DVC,DI:SW,SI,30V, 1504, 30V,00-35 03508 DA2527 {iN4152}
ALCR226 152-0141-02 SEMICOND DVC,D1:3W,SI,30¢,150MA,30V,00-35 03508 DA2527 {iN4152)
“ALCR227 182-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DA2527 {iN4152)
ALCRZ28 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508  DA2527 {IN4152)
AlCRZ29 152-0141-02 SEMICONDG DVC,DI:SW,SI,30v,150M4, 30V,00-35 03508  DAZ5Z7 {iN4152)
ALCR372 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150M4,30V,D0-35 03508  DA2527 {1N4152)
ALCR383 162-0141-07 SEMICOND DVC,DI:SW,SI,30V,150M4,30v,00-35 03508  DA2527 {1N4152)
ALCR389 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0~35 03508  DA2527 {IN4152)
ALCRA05 152-0141-02 SEMICOND DVC,D1:SW,ST,30V,150M4,30V,D0-35 03508  DAZE27 {1N4152)
A1CR406 152-0141-02 SEMICOND BVC,DI:SW,51,30V,150MA,30V,D0-35 03508  DAZ527 (1N4152)
A1CR408 152-01431-02 SEMICOND BVC,DI:SW,ST,30V, 150M4,30V,D0-35 03508 DA2527 (1M4152)
AlCRA14 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,DC-35  C3508  DA2527 (1Mdi52)
ALCR4L5 152-0141~02 SEMICOND BVC,DI:SW,SI,30V,150MA,30V,D0-35 03506  DARB27 (IN4152)
AlER419 152-0141-02 SEMICGND DVC,DI:SW,$1,30V,150MA,30V,00-35 03508 DA2527 (IN4152)
ALCR4E7 152-0141-02 SEMICOND DVC,DI-SW,51,30V, 150MA, 30V, D0-35 03508 DA2527 (IN4152)
AICRATS 152-0141-02 SEMICOND BVE,DI-SW,S1,30V,150M4,30V,D0-35 03508  DA2527 (1NA152)
AICRA77 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V, DC-35 03508 DA2527 (IN41BZ}
AICRA01 152-0075-00 SEMICOND DVC,DI:SW,GE,Z2V,80M4, D07 80008  152-0075-00
AICREGZ 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508  DAZ5Z7 (IN4152}
ALCRE03 152-0951-00 DI0DE, SIG: SCHTKY, ; 60V, 2. 25PF; INBZB3({HSCHI1O0 80009  152-0851-00
1},00-35,TR
ALCRECS 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DAZ5Z7 (1N4152)
AICR3C8 152-0141-02 SEMICOND DVC,CI:SW,SI,30¥,150MA,30V,00-35 03508 DAZ527 (IN4152)
ALCR514 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA, 30V, 00-35 03508 DAZ527 (IN4152)
AICR518 152-0141-02 SEMICOND DVC,DI:SW,SI, 30V, 150MA, 30V,D0-35 03508  DA2527 (1N4152)
AICR529 152-0141-02 SEMICOND DVC,D1:SW,SI,30V,150MA,30V,00-35 03508 DA2527 {1N4152)
AICR551 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,D0-35 03508 DA2527 {iN4152)
ALCRES4 152-0141-02 SEMICOND DVC,DI:SW,SI,30Y,150MA,30V,D0-35 03508  DA2527 {1N4152)
ALCRB41 152-0851-00 9§ODE ,SIG:SCHTKY, ;50V, 2. 25PF ; INB263(HSCHI00 80008  152-0951-00
1),00-35,TR
ALCRB47 152-6141-02 SEMICOND BVC,DI:SW,SI,30V,150M4, 20V, D0-35 03508 DA2527 (1N4152}
ALCR548 162-0141-02 SEMICOND DVC,DI-SW,S1,30V,150M,30V,D0-35 03508 DAZ527 (1N4152)
ALCRG49 152-0141-02 SEMICOND DVC,DI:SW.SI,30V,150MA,30V,00-35 03508 DA2527 (IN4152)
AICR712 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DA2527 (INA152)
AICR731 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M8,30V,00-35 03508  DAZ527 (IN4152)
A1CR764 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 {iN4152)
AICRT70 152-0141-02 SEMICOND DVC,DI:SW,SI,30V, 150MA,30V,D0-35 03508  DA2527 (IN4152)
ALCR780 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (1N4152)
ALCR805 182-0141-02 SEMICOND DVC,DI:Sw,S%,30V, 150MA, 30V, 00-35 03508  DAZ527 (1N4152)
ALCR818 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508 DA2527 (IN4152)
ALCRE20 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30Y,00-35 03508 DA2527 (IN4152)
AiICR823 152-0141-02 SEMICCND OVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DAZ527 (iN4152)
ALCRBZ4 162-0851-00 D§OE)E, SIG:SCHTKY, ;60V, 2. 25PF; INGZ63(HSCHIO0 80005  152-0951-00
1),00-35,TR
ALCR8Z5 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508  DA2527 {1N4152)
ALCRE2S 152-0141-02 SEMICOND DVC,DI:SW,S1,20V,150MA,30v,00-35 03508  DA2527 {1N4152)
ALCRBAC 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DAZ527 {iN&152)
ALCRBAS 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DAZ527 {1N4152)
AICR85L 152-0400-0C SEMICOND DVC,DI:RECT,SI,400V,1A 14852 MB250L
AICR853 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MBza0L
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A1CR8B4 152-0400-00 SEMICOND DVC,D1:RECT,SI,400V,1A 14552 MBZEOL
A1CR855 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MB2S01
AlCR882 152-0141-02 SEMICOND DVC,Di:SW,S1,30V,150MA,30V,00-35 03508 DA2527 (iN4152)
ALCR901 152-0040-00 SEMICOND DVC,DI:RECT,SI,B00V,1A,D0-41 80008  152-0040-00
AICRS02 152-0040-00 SEMICOND DVC,DI:RECT,SI,B00V, A, DO-41 800Gs  152-0040-0C
AICRI03 152-0040-00 SEMICOND DVC,DI:RECT,SI,S00V,1A,D0-41 80009  152-0040-0C
ALCR904 152-0040-00 SEMICOND DVE,DI:RECT,SI,600V,1A,D0-41 80003  152-0040-00
ALCRIDT 152-0861-01 SEMICOND DVC,DI:RECT,SE,B00V,3A 80003  152-0661-01
A1CRA08 182-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DA2527 {IN4152)
A1CRI20 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552  MB2E0L
A1CRS48 152-0400~-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MB2501
ALCRO47 152-0400-00 SEMICOMD DVC,DI:RECT,ST,400V,14 14552  MB2501
AICR948 152-0141-02 SEMICOND DVC, DI SW, 51,30V, 150MA,30V,DC-35 03508  DA2527 (1iN4182)
AICRS54 152-0400-00 SEMICONG OVC,DI:RECT,SI,400V,1A 14552 MBZo(
AICRS55 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552  MB2501
ALCRY56 152-04060-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552  MBZ50L
A1CRYE7 152-0400-00 SEMICOND DVC,DI:RECT,S1,400V,1A 14552 MB2501
A1CRIBO 152-0400-00 SEMICOND DVC,DI:RECT,SI,A00V, 1A 14552 MB2501
AICRI61 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MB2s0lL
A1CR362 152-0400-00 SEMICOND DVC,DI:RECT,SI,400, 1A 14557 MB2501
AICR963 152-0400-C0 SEMICOND DVC,DI:RECT,SI,4&00V, 1A 14562  MB2301
ALCRYBS 152-0400-00 SEMICOND OVC,DI:RECY,ST, 400V, 1A 14552 MB2s(l
ALCRO87 152-0581-00 SEMICOND DVC,DI1:RECT,SI, 20V, 1A,A58 80008  152-0581-00
AICRY70 152-0581-04 SEMICOND DVC,DI:RECT,SI,20V, 1A, AS9 04713 INSBI7RI
AIDSBE6 150-0035-00 LAMP, GLOW: 90V MAX,0.3MA,AID-T,WIRE LD 71744 AlB-120
ALD5858 150-0035-40 LAMP, GLOW: 90V MAX, 0. 3MA, AID-T WIRE LD 71744 A18-120
A1DS870 150-0035-00 LAMP, GLOW: 90V MAX,0.3MA,AID-T WIRE LD 71744 A1B-120
Ar£200 276-0752-00 CORE, EM:FERRITE 34899 2743001111
ALEZ01 276-0752-00 CORE, EM:FERRITE 34893 2743001111
ALEZT? 278-0752-00 CORE, EM: FERRITE 34889 2743001111
A1EBS0 276-0752-00 CORE, EM: FERRITE 34889 2743001111
ALES70 276-0635-00 CORE, EM: TOROID, FERRITE 02114 768 T188/3F24
Aljz222 136-0649-00 SKT,PL-IN ELEK:18 POS,SIP,LOW PROFILE 80008  138-0849-00
ALJ2223 136-0949-00 SKT,PL-IN ELEK:18 POS,SIP,LOW PROFILE 80008  138-0949-00
A1J2300 - 131-0589-00 TERM,PIN:0.46 L X (.025 SQ PH BRZ GLD PL 22526 48283-029
A1J2400 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ &0 PL 22526  48283-029
AlJZ500 131-0583-00 TERM, PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22528 48283-029
AlJ2s00 131-0583-00 TERM,PIN:D.46 L X 0.025 SQ PH BRZ 4LD PL 22526  48283-029
AlJ2700 13:-0589~00 TERM,PIN:0.45 L X 0.025 5Q PH BRZ &LD #L 22528  48283-029
ALJ2850 131-0589-00 TERM, PIN:0.46 L X 0.025 5§ PH BRZ 6LD PL 22526  48283~028
A1J8103 131-0588-00 TERM,PIN:0.46 | X 0,025 SQ PH BRZ GLD PL 27526 48283-029
ALIS108 131-0588-00 TERM,PIN:0.46 | X 0,025 SQ PH BRZ 6LD PL 27526  48283-029
A19400 131-4888-00 CONN,RCPT, ELEC:HEADER,1 X 15 B0009  131-4888-00
AlJ9644 131-0589-00 TERM, PIN:0.46 £ X% 0.025 SQ PH BRZ GLD PL 22526  48283-029
A139870 131-0588-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-029
AlJ9382 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526  4BZR3-029
A1J9884 131-0589-00 _ TERM,PIN:0.46 L X 0,025 SO PH BRZ GLD PL 22526 4BPE3-029
ALL265 108-1488-00 COIL, RF:FXD, 1UH,10% 80009 108-1488-00
AiLze7 108-1488-00 COIL,RF.FXD,1UH,10% 80008  108-1488-00
AlL45] o 108-1488-00 COIL,RF.FXD,1UH, 10% 80008  108-1488-00
Al1488 108-1488-00 COIL RF:FXD, 1M, 10% 80008  108-1488-00
AIL95E 108-1318-00 INDUCTOR, FIXED: 33UH, 10%, 1,84 80008  108-1318-00
ALL9ED 108-1319-00 INDUCTOR, FIXED:33UH, 10%,1.8A 80009 108-1318-00
ALL8E1 108-1319-00 INDUCTOR, FIXED:33UH, 10%,1.8A 80008 108-1319-00
All 968 108-1318-00 INDUCTOR, FIXED:33UH, 10%,1.84 8000s  108-1318-0C
AlG1C? 151-0712-00 TRANSISTOR: PNP, 51, T0-92 80008  151-0712-00
A1G103 151-0712-00 TRANSISTOR:PNP, S, T0-02 80008  151-0712-00
AlQl14 151-0190-00 TRANSISTOR:NPN,SI,T0-82 80009 151-0180-00
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AL1Q115 151-0190-00 TRANSISTOR:NPN, I, T0-92 80009 15:-0190-0C
ALQ152 151-0712-00 TRANSISTOR: PNP, 51, T0-92 80009 15i-0712-0C
Algis2 151-0712-00 TRANSISTOR:PNP, S, T0-92 80009 151-0712-00
AlQisd 151-0190-00 TRANSISTOR:NPN, 51, T0-92 80009  151-0190-00
ALQ165 151-0190-00 TRANSISTOR: NPN, ST, T0-02 80009 151~0190-00
AlQz02 151-0944-00 TRANSISTOR,SIG: BIPLOAR, NPN; 15V, 30A,4 . 56HZ;M 80009  151-0944-00
PS801,70-52, (BEC PINOUTITAPE & AMMO PACK
410203 151-0844-00 TRANSISTOR, SIG: BIPLOAR, NPN;15Y,30A,4.56H7 ;% 80009  151-0644-00
PSG01,TO-92, (BEC PINOUT)TAPE & AMMO PACK
ALQ208 151-0369-00 TRANSISTOR:FNP, SI,X-55 80009  151-0363-00
AlQeo7 151-0368-00 TRANSISTOR: PNP, 51, X-55 80005  151-0369-00
410230 151-0271-00 TRANSISTOR: PP, ST, T0-82 80008 151-0271-00
A1G231 151-0271-00 TRANSISTOR: PAP, 31, 70-92 8000¢  151-0271-06
AlG254 153-9752-01 TRANSISTOR: NN, SI,MARCS T 04713 SRF3188
AIQPES 151-0752-01 TRANSISTOR:KPN, ST, MARCO T 04713 SRF3188
ALQ256 151-0752-00 TRANSISTOR:NPN, ST MARCO T 25403  BFR9E
ALQ757 151-0752-00 TRANSISTOR:NPN, SI,MARCO T 25403  BFRI6
410283 151-0736-00 TRANSISTOR:NPN,S1,70-92 50008 151-0736-00
ALQ284 151-0712-00 TRANSISTOR:PNP, 51,7092 80000 151-0712-00
410285 151-0712-00 TRANSISTOR: PP, SI,T0-92 80008 151-0712-00
A1G307 Q302 & Q303 MATCHED
A1Q302 151-0711-01 TRANSISTOR:NPN, ST, TO-92 04713 SPSEA0RM
A1Q327 Q327 & (328 MATCHED
AlQaz7 161~0711-01 TRANSISTOR:NPN, 5I,70-92 04713 SPS8E08M
A1Q328 151-0711-01 TRANSISTOR:NPN, S, T0-82 D4713  SPSBE0AM
A10Q369 151-0188-00 TRANSISTOR: PNP, SI,T0-92 80009 151-0188-00
A1Q381 151-1042-01 SEMICOND DVC SE:FET,SI,T0-92 22228
A10382 151-1042-00 SEMICOND DVC SE:FET,SI,70-02 80009  151-1042-00
{LOCATIONS A & B)
410384 151-0711-02 TRANSISTOR:NPN, SE,70-62 80008 151-0711-02
410392 151-0188-00 TRANSISTOR: NP, 51, T0-92 80009 151-0188-00
A10397 151-0180-00 TRANSISTOR:NPN,SI, T0O-82 80009  151-0180-00
A17393 151-0188-00 TRANSISTOR: PNP,SI, T0-92 BOOOG  151-0188-00
A1G400 151-0188-G0 TRANSISTOR: PP, 51, T0-92 80008 151~0188-00
ALQ402 151-0188-00 TRANSISTOR: PNP, ST, T0-02 80008 151-0188-00
A1Q406 151-0712-00 TRANSISTOR: PNP, ST, T0-02 80009 151-0712-00
ALQ408 151-0711-00 TRANSISTOR:NPN,SI,T0-028 80008  151-0711-00
ALQ408 151-0712-00 TRANSISTOR: PR, 51, T0-02 80009  151-0712-C0
A10413 151-0190-00 TRANSISTOR:NPN, $1,70-92 80008 151-0180-00
A10419 151-0711-00 TRANSISTOR:NPN, SI,70-928 80009 151-0711-00
A1Q420 151-0711-02 TRANSISTOR:NPN,SI, T0-92 80000 151-0711-02
A1Q4z: 151-0712-00 TRANSISTOR: PNP,SI, TO-02 80008  151-0712-00
AlQaze 151-0189-00 TRANSISTOR: PNP, ST, T0-02 80008  151-0199-00
410423 151-0424-00 TRANSISTOR:NPN, ST, T0-02 80008 151-0424-00
ALQ428 151-6711-00 TRANSISTOR:NPN, SI, T0-028 80008 151-0711-00
A1Q429 151-0712-00 TRANSISTOR: PNP, 51,70-92 80008  151-0712-00
A10440 151-0711-00 TRANSISTOR:NPN, SI, TG-828 80008 151-0711-00
AlLG441 151-0711-00 TRANSISTOR:NPN, ST, T0-928 80008  151-0711-00
A1Q445 151-0188-00 TRANSISTOR: PNR, $1,T0-82 80008 151-0188~00
ALH450 151-0190-C0 TRANSISTOR:NPN, ST, T0-82 80009 151-0190-00
810473 151-0276-00 TRANSISTOR: PNP, ST, T0-02 80009 151-0276-00
A10474 151-0276-00 TRANSISTOR: PNP, ST, T0-02 80009  151-0276-00
ALQ4TE 151~0180-00 TRANSISTOR: NPN, ST, T0-82 80009 151-0190-00
AL0477 151-0188-00 TRANSISTOR: PP, SI,T0-02 80009 151-0188-00
ALQ487 151-0424-00 TRANSISYOR: NPN, ST, T0-02 80009 151-0424-00
ALQ501 151-0216~00 TRANSISTOR:PNP, SI,T0-92 80009  151-0216-~00
A10508 151-0188-00 TRANSISTOR: PNP, ST, T0-02 80008 151-0188-00
ALQS1L 151-0188-00 TRANSISTOR: PP, 51,T0-52 80005 153-0188-00
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Repiaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly No. HiT.
Component No. Part Ho. Effective  Dscont Nane & Description Code  Mfr. Part No.
AlQ5es 151-0180-00 TRANSISTOR:NPN,SI,TC-92 80005  151-0180-00
ALQ556 151-0190-00 TRENSISTOR:NPN,SI,TC~92 80009  151-0190-00
A1Q578 151-0188-00 TRANSISTOR:PNP,SI, T0-82 80008  151-0199-00
A1Q578 151-0188-00 TRANSISTOR: PP, SI,T0-92 80008  151-0199-00
ALQ583 151-0198~00 TRANSISTOR: SELECTED 80008  151-0188-00
A1G588 151-0198-00 TRANSISTOR : SELECTED 80003 151-0198-00
AlQB41 153-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
AlQ768 151-0180-00 TRANSISTOR: NPN,SI, TO-82 80009  151-0190-00
ALQ770 151-0223-00 TRANSISTOR: PNP,51,70-92 80009 151-0221-00
ALQT7S 151-0347-0¢ TRANSISTOR:NPN,SI,T0-92 80003 151-0347-00
ALQ778 151-0188-00 TRANSISTOR:PNP,SI, TO-82 80008  151-0188-00
ALG779 151-0350-00 : TRANSISTOR:PNP, ST, T0-82 04713 285401
A1Q780 151-0424-00 TRANSISTOR:NPN, S1,70-82 BO009  151-0424-00
AlQ785 151-0347-00 TRANSISTOR:NPN, ST, TD-82 80008  151-0347-00
A1G789 151-0350-00 TRANSISTOR:PNP,SI,TO-92 04713 2N5401
ALGB04 151-0188-00 TRANSISTOR: PNP,SI, TO-02 80008  151-0188-00
AlGa14 151-0188-00 TRANSISTOR: PNP,SI,TO-82 80008  151-0188-0C
AlQ825 151-D424-00 TRANSISTOR:NPN, 51,7092 80008  i51-0424-00
AlQB2% 151-0189-00 TRANSISTOR:PNP,SI, TO-82 80009  151-0189-00
A1Q835 151-0199-00 TRANSTSTOR: PNP, 51,7082 80003 15:-0188-00
ALQ840 151-0347-00 TRANSISTOR:NPN,S1,T0-92 80008  151-0347-0C
A1QB45 151-0350-00 TRANSISTOR: PNP, ST, TO-82 04713 ZN5401
ALOBB2 151-07386-00 TRANSISTOR:NPN,SI, T0-82 80008  151-0736-00
Al0885 151-0443-00 TRANSTSTOR: PNP, ST, T0-92 80008  151-0443-00
A0 151-0164-00 TRANSISTOR: PNP,SI, T0O-92 . 04713 MPS2907A
AiQ9z28 151-0432-00 TRANSISTOR:NPN, ST, 625Md, T0-92 27014 T07391E2
ALQS330 151-0164-00 TRANSISTOR: PNP,SI,TO-82 04713 MPS2807A
ALQE3s 151-0565-00 THYRISTOR, SCR:8A, 200V, SENS BATE, T0-220 80008  151-0565-00

W/ LEADFORM

A1Q938 151-0276-00 TRANSISTOR:PNP, ST, TD-92 ) 80009  151-0276-00
A1(939 151-0278-00 TRANSISTOR: PNP,SI, T0O-82 80009  153-0276-0C
ALQ944 151-0432-00 TRANSISTOR; NPN, S, 625M, T0-92 27014 TO7301E2
A1Q846 151-0852-00 TRANSISTOR: 80009 151-0852-00
AtQo47? 151-0852-00 TRANSISTOR: 80009 151-0852-00
AlQS070 151~1245-00 TRANSISTOR:MOSFET , N-CHAN, T0-220 80008  151-1245-00
AIR10D 313-1420-00 RES, FXD, FILM: 43 OHM, 5%, 0. 20 57668  TR2OJTH8 43F
AIRIOL 313-1430-00 RES, FXD,FILM: 43 OHM,5%,0.24 57668  TR20JTB8 43F
MRz 322-3155-00 RES, FXD,FILM: 402 OW4,1%,0. 24, TC=TO 57668 CRB20 FXE 402E
AIRI03 322-3155-00 RES, FXD,FILM: 402 OHp,1%,0.2W, TC=T0 57668 CRE20 FXE 402F
AIRIO4 322-3101-00 RES, FXD,FILM: 110 OHM,1%,0.2¢,TC=T0 91637  CCF50-2G110R0F
AIRLOS 322-3101-00 RES, FXD,FILM: 110 OHM,1%,0.24, TC=T0 91837  CCF50-2GE10R0F
AiR106 322316100 RES,FXD,FILM: 464 OMM,1%,0.24,TC=T0 91837 COFA0-2G4B4R0OF
AiRi08 322-3223-00 RES,FXD,FILM: 2.05K OHM, 1%,0.2W, TC<T0 57668  CRB20 FXE 2KOB
ALRI(A 3z2-3221-00 RES,FXD,FIiM:1.96K OHM, 1%,0.24, TC=T0 80008  322-3221-00
AIR313 322-3193-00 RES, FXD, FILM:1K OHM, 1%,0. 24, TC=TC 57668 CRBRO FXE K00
AlR114 322-3210-00 RES, FXD,FILM: 1.5< OMM, 1%, 0.2, TC=TC 57668 CRB20 FXE K50
AIRL15 322-3210-00 RES,FXD,FILM:1.5K OHM, 1%,0. 20, TC=TC 57668  CRB20 FXE 1K50
AlIR116 313-1511-D0 RES, FXD,FILM: 510 OHM,5%,0.24 57668 TR20JY68 5i0E
AIRLLT7 322-3193-00 RES, FXD,FILM: 1K OHM, 1%, 0.2W, TC=TO 57668  CRB20 FXE 1KOO
AlR118 322-3183-00 RES, FXD,FILM: 1K OHM, 1%, 0. 24, TC=TO 57668 CRB20 FXF 1K0O
AIR11S 322-3283-00 RES FXD,FILM: 11K ORM, 1%,0.24, TC=TO 57668 CRB20 FXE 11KD
AlR120 322-3323-00 RES, FXD,FILM: 187 OHM, 1%,0.24, TC=TO 57668 CRB2C FXE 187F
AlR12% 322-3123-06 RES,FXD, FILM: 187 OHM, 1%,0.2W, TC=T0 57668  CRB2C FXE 187C
hiR122 313-1820-00 RES, FXD,FILM:82 OHM, 5% 0. 57668  TR20JE 82E
ALR123 313-1622-00 RES, FXD,FILM:6.2K OHM, 5%, 0.2W 57668  TRZOJE 06K2
AiRiz4 313~1622~00 RES, FXD,FILM:6,2K OHM,5%,0.2W 57668  TRZOJE 062
AiRiZS 322-3172-0C RES,FXD,FILM:604 OHM,1%,0.2W, TC=T0 57668 CRBZ0 FX£ 604E
AIR1Z6 322-3160-00 RES, FXD, FILM: 453 OMM, 1%, 0.2W,TC=T0 57688  CRB20 FXE 453F
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Replaceable Electrical Parts - 2235A Service

Telctronix  Serial /Assenbly No. Mir.
Camponent No. Part Ko, Effective  Dscont Hame & Description Code  Mfr. Part Ho.
AlR127 3z22-3212-00 RES,FXD, FilM:1.58K O, 1%,0G.2W, TC=TC 57668 CRB2D FXE iK58
AIR130 313-1510-00 RES,FXD,FILM:51 OHM, B2,0. 24 80008 313-15i0-00
AiR131 313-1510-00 RES, FXD,FILM:51 OHM, 5%,0. 24 80009  313-1510-00
ALR132 313-1511-00 RES, FXD, FILM: 510 OHM,5%,0.24 B7658  TR20JT68 510
ALR133 322-3101-00 RES, FXD,FILM: 110 OHM, 1%, 0.2W, TC=T0 91637  CCF50-2GL10R0F
ALR135 322-3097-00 RES, FXD,FILM: 100 OHM,1%,0.2W, TC=T0 57668  CRBZ0 FXE 100E
ALR136 322-3087-00 RES,FXD,FILM: 100 OHM,1%,0.2W, TC=T0 k7668 CRB20 FXE 100F
ALR138 313-1182-00 RES,FXD,FIIM:1.8K OHM 5%,0.2W 57668  TR20JTGBIKS
AlR13g 313-1302-00 RES, FXD, FIIM: 3K OHM, 5,0, 20 57668 TRZOJE 03K0
AlR142 322-3097-00 RES,FXD,FILM: 100 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 100E
AlR143 322-3097-00 RES, FXD,FILM: 100 OHM,1%,0.2W, TC=T0 57668 CRB2C FXE 1GOE
AIR144 313~1471-00 RES,FXD,FILM:470 OHM,5%,0.24 57668 TRZOJE 470
A1R145 311-2271-00 RES, VAR, NCNWW : TRMR, 5K CHM, 20%,G. 5W 80009 311-2271-00
ALR150 313-1430-00 RES,FXD, F1LM:43 OWM, 5%,0. 21 57668  TR20JTES 43E
AlR151 313-1430-00 RES,FXOL,FILM: 43 OHM, 5%, 0. W 57668  TR20JT6H 43F
AlR1E2 322-3155-00 RES,FXD,FILM: 402 ORM,1%.0.2W,TC=TC 57668  CRB2C FXE 402F
AlR1S3 322-3155-00 RES,FXD,FILM: 402 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 402t
AlR1S4 322-3101-00 RES,FXD,FILM: 110 OHM,1%,0.2W, TC=T0 91637  CCFH0-2G110RCF
AIR1ES 322~3101-00 RES,FXD,FILM: 110 OHM,1%,0.2W, TC=TD 81637  CCF50-2G110R0F
AIR158 382-3161-00 RES,FXD, FILM: 464 OBM,1%,0.2W,TC=TC 81837  CCF50-2GAB4R0F
AIR158 322-3223-00 RES,FXD,FILM:2.05K OHM, 1%,0.2W, TC=TO 57668  CRBZ0 FXE 2K05
AlR159 322-3221-00 RES,FXD,F1iM:1.96K OHM,1%,0.2W,TC=T0 80009  322-3221-0C
ALR1E3 322-3193-00 RES,FXD,FILM: 1K OHM, 1%,0. 20, TC=T0 57668 CRB20 FXE 1K0D
AlR164 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE iK50
ALR1B5 322-3210-00 RES, FXD,F1iM: 1.5 OHM, 1%,0.2W,TC=70 57668  CRB20 FXE 1KAO
AIR1BE 313-1511-060 RES,FXD,FILM: 510 OHM, 5%, 0.2 57668  TR20JTE8 510
A1R167 322-3183-00 ) RES, FXD, FILM: 1K OHM, 1%, 0. 24, TC=T0 57668 CRB2D FXE iKOD
AiR168 322-3183-00 RES,FXD,FILM: 1K OHM, 1%, 0. 20, TC=T0 57668  CRB2O FXE 1K0O
AIR1ES 322-3283-00 RES,FXD,FILM: 11K OHM, 13, 0.2W, TC=TO 57668  CRB20 FXE 11KO
AIRI7O 322-3123-00 RES, FXD, FILM:187 OHM, 1%, 0.24, TC=TO 57668 CRB20 FXE iBJE
ALR17L 322-3123-00 RES,FXD,FILM: 187 OHM,1%,0.2W, TC=T0 57668 CRB20 FXL 187E
AiR172 313-1820-00 RES,FXD,FILM: 82 OHM,5%,0. 20 57668  TRZOJE 82E
AIR173 313-1622-00 RES,FXD,FILM:6.2K OHM,5%,0.2W 57668  TRZOJE 06K2
AlR174 313-1622-00 RES, FXD,FILM:6.2K OHM,5%,0. 24 57668  YRZ0JE 062
AlR175 322-3172-00 RES, FXD,FILM: 604 OHM,1%,0.2W,TC=T0 57668  CRB2O FXE 604E
AlRL7S 322-3160-00 RES, FXD,FILM: 453 OHM, 1%, 0.2W, TC=T0 57668  CRB20 FXE 453t
AIRIT7 322-3212-00 RES,EXD, FIIM:1.58K O, 1%,0.2W, TC=T0 57688  CRB20 FXE 1K58
AlR1BO 313-1510-00 RES,FXD, FILM: 5L OHM, S, 0.2 80009  313-1510-00
AlR18} 313-1510-09 RES,FXD,FILM: B OHM,5%,0.2¢ 80008 313-1510-00
AlR182 313-1511-00 RES, FXB, F1LM: 510 OHM,5%,0.2W EY668  TRZDJTES 510E
ALR183 322-3101-00 RES,FXD, FILM: 110 OBM, 1%,0.2W, TC=TC 91637  CCF50-2G110R0F
AIR18S 322-3097-00 RES,FXD, FILM: 100 OHM, 1%, 0.2W, TC=TC 57668 CRB20 FXE 10CE
AIR18B 322-3097-00 RES, FXD,FILM: 100 OHM,1%,0.2W, TC=T0 57668  CRB2D FXE 100E
A1R188 313-1182-00 RES, FX0,FILM:1.8K OHM 5%,0.2W 57668  TR20JTE81KB
AlRLES 313-1302-00 RES, FXD, FILM: 3K OHM, 5%,0.2¢ 57668 TRZOJE 03Ko
AlRIG2 322-3097-00 RES,FXD,FIEM: 100 OBM,1%,0.2W, TC=T0 57668 CRB20 FXE :00E
AIR1S3 322-3087-00 RES, FXD,F1iM: 100 ORM, 1%, 0.2W, TC=T0 57668  CRB20 FXE 100E
AlRiG4 313-1471-00 RES,FXD, FILM:470 OBM,5%,0.24 57668  TR20JE 470F
ALR1GS 311-2271-00 RES, VAR, NONWM : TRMR, 5K OHM, 20%,0. 50 80009 31i-2271-00
AlR200 313-1811-00 RES,FXD,FILM:810 ORM,5%,0.2W 57668  TRZOJESIOE
AlRZO2 322-3178-00 RES, FXD,FI1LM: 698 OHM,1%,0.2W, TC=T0 81637  CCF50-26688ROF
AlR203 322-3178-00 RES, FXD,FILM: 698 ORM,1%,0.2W, TC=T0 §1637  CCF50-2GES8ROF
AlR204 322-3083-00 RES,FXD,F1LM:82.5 OHM, 1%.0.2W,TC=TC 57668  CRB2D FXL 82E5
ALR208 322-3138-00 RES,FXD,FILM:274 OHM.1%,0.2W,TC=T0 57668 [RBZO FXE 274E
A1R207 322-3139-00 RES,FXD, FILM:274 OMM,1%4,0.2W,7C=T0 57668 CRB20 FXE 274E
AIR210 313-1121-00 BO10100 BO10245 RES, FXD,FILM:120 OHM,5%,0.2W 80000  313-1121-00
AIRZIO 313-1271-00 B010246 RES, FXD,FILM: 270 OHM,5%,0.2W 57668  TR2GJE Z7GE
AlR212 322-3086-00 RES, FXD,FILM:76.8 DHM,1%,0.2W,TC=T0 91637  CCFB0-2G76R80F
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Replaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly KNo. Mfr.
Componextt No. Part No. Effective  Dscont fame & Description Code  Mfr. Part Mo,
AlR2:3 322-3086-00 RES,FXD,FILM:76.8 OHM, 1%,0.2W,TC=T0 91637  CCF50-2G7BR8OF
AiR215 322-3135-00 RES, FXD, FILM: 248 OMM,1%,0.20, TC=T0 57668  CRB20 FXE 249E
AIR218 322-3163-00 RES, FXD, FILM: 487 OHM,1%,0.2W,TC=70 91637  CCF50-26487ROF
AlR217 322-3163-00 RES,FXD, FILM: 487 OHM,1%,0.24,TC=T0 91637  CCFS0-2GAB7ROF
ALR218 322-3102-00 RES,FXD,FILM: 113 OfM,1%,0.24,TC=TO 91637  CCFS0-2F113ROF
ALR21G 322-3102-00 RES,FXD,FI{M: 113 OFM,1%,0.24, TC=T0 81637  CCF50-2F113ROF
AIR220 307-0104-00 RES,FXD,CMPSN: 3.3 OHM, 5%,0.25¢ 01128 CB33G5
AlRz22 322-3318-00 RES, FXD, FILM: 20K OHM, 1%, 0.2W, TC=TD 57668 CRB20 FXE 20KO
AiR223 322-3318-00 RES, FXD, FILM: 20K OHM,1%,0.2W,TC=T0 57668  CRB20 FXE 20KC
ALR225 322-3289-00 RES, FXD, FILM: 10K OMM, 1%,0.2W, TC=T0 57668 CRB20 FXE 10KG
ALRZ26 313-1221-00 RES,FXD, FELM: 220 OHM,5%,0.2 576688  TR20JE220F
AlR227 313-1221-00 RES,FXD,FILM: 220 OHM,5%,0.24 E7668  TR2OJE220E
ALR230 322-3086-00 RES,FXD,FItM:76.8 OHM, 1%,0.2W,7C=T0 91637  L{CF50-2G76R8O0F
AlR231 322-3086-00 RES,FXD,FILM: 76.8 OHM, 1%,0.24,TC=TD 91637  CCF50-2676R80F
AiR233 322-3086-00 RES,FXD,FILM:76.8 Oi'M,l%.O 24, TC=T0 91637  CCFa0-2G7BRB0OF
AtR234 313-1380-00 RES, FXD, FILM: 36 OHM,5%,0. 2 57668  TR20JE 35E
ALR235 313-1360-00 RES, FXD,FILM:36 DHM,5%,0. 2% 57668  TR2OJE 38E
AlR238 313-1821-00 RES, FXD, FILM: 820 OH"I.S" 0.2 57868  TR20JE 820F
ALRZ3S 313-1242-00 RES,FXD,FILM: 2. 4K OFHM,5%,0.2W 57668  TR2QJE (2K4
AIRZ40 311-2257-00 RES, VAR, NONWh : TRMR, 500 OHM, 20%,0.5W 80003  311-2257-00
AlR241 311-2273-00 RES, VAR, NONWW : TRMR, 2K OHM, 20%.0. 5 80008  311-2273-00
A1R242 313-1273-00 RES,FXD,FILM: 27K OHM, 5%, 0.2W 57868  TR20JE 27K
AlR244 322-3172-00 RES,FXD,FILM:604 OHM,1%,0.2W, TC=T0 57668  CRB2D FXE BO4E
AlR245 322-3172-00 RES,FXD,FILM: 604 OMM, 1%,0.2W, TC=TO 57668  CRB20 FXE 604E
AlRZ5C 313-1221-00 RES,FXD,FILM: 220 OHM,5%,0.2% 57688  TR203E220E
A1R251 313-1221-00 RES, FXD, FILM: 220 OHM,5%,0.24 57668  TR20JEZ20E
ALR254 322-3110-00 : RES,FXD,FILM:137 OHM,1%,0.2¢,TC= 81837  CCFB0-2G137ROF
A1RZ55 322-3110-00 RES,FXD,FILM: 137 OMM,1%,0.24, ==T0 91837  CCFS0-2G137ROF
ALRZ58 322-0175-00 RES,FXD,FI1M:649 OHM4,1%,0.25¢,TC=T0 75042 CERT(-B490F
ALR257 322-0175-00 RES, FXD, FELM: 848 OH¥,1%,0.25W, TC=70 75042 CEBTC-6490F
ALR258 322-0180-00 RES, FXD,FIEM: 732 OHM,1%,0.25W, TC=T0 75042 CEBTO-7320F
A1R253 322-0180-00 RES,FXD,FIEM: 732 OHM,1%,0.254,TC=10 75042 CEBTO-732GF
A1R261 323-0058-00 RES,FXD,FILM:39.2 OWM,1%,0.54,TC=T0 57668  CRBLIFX39RZE
AlR262 322-3114-00 RES, FXD, FIEM: 150 OFM,1%,0.24, TC=T0 57668  CRBZOFX150LAXIAL
ALR266 307-1502-02 NTWK, HYBRID CKT:VERTICAL QUTPUT SUBSTRATE 17735 16694
A1R279 313-1223-00 RES, FXB, FILM: 22K, OHM, 5%, G.2W 57668 TR2OJE 22K
AIRZ8L 313-1821-00 RES, FXD,FILM: 820 OHM,5%,0.24 57688 TR20JE B20E
AtR782 322-3277-00 RES,F¥D,FILM:7 5K OHM, 1%, 0.2W, TE=T0 57668  CRB2G FXE 7K50
AiR283 313-1471-00 RES,FXD, FILM: 470 OHY,5%,0.24 57868  TR20JF 470F
AlRZ84 313-1621-00 RES,FXD, FILM: 620 OHM,5%,0.24 57668  TR20JE 620F
A1R285 313-1561-00 RES, FXD, FILM: 560 OHM,5%,0.2W 57668  TR20JE 560F
AIR286 322-3068-00 RES,FXD,FILM:49.9 OHM,1%,0.2W,TC~T0 80009  322-3068-00
A1RZB7 322-3088-00 RES,FXD,FILM:49.9 OHM, 1%,0.2W,TC=T0 BODOS  322-3068-00
AlR283 313-1431-00 RES, FXD, FILM: 430 OHM,5%,0.2% 57658  TR20JE 430E
AlR289 313-1431-00 RES,FXD,FILM: 430 O, 5%,0.2¢ 57668 TR20JE 430E
AlR232 322-3178-00 RES,FXD, FILM: 698 OHM, 1%,0.2W, C=T0 91837  CCFS0-2G898R0OF
AlR283 322-3085-00 RES, FXD, FILM: 75 OHM, 1%, 0. 24, TC=TO 57668 CRB20 FXE 75E0
ALR301 313-1221-00 RES, FXD, FILM: 220 OHM,5%,0.24 57868  TRZOJE220E
ALR302 313-1221-00 RES,FXD, FILM: 220 OHM,5%,0.20 57668  TR2GJERR0E
A1R303 313-1221-00 RES, FXD, FILM: 220 OHM,5%,0.24 57668  TR20JEZ20E
ALR304 322-3210-00 RES,FAD, FILM: 1.5K OHM, 1%, 0.2W,TC=T0 57668  CRB20 FXE 1K50
ALR305 322-3210-00 RES, FXD, FELM: 15K OHM, 1%,0.2W,TC=T0 57668  CRB20 FXE 1K50
AIR306 313-1470-00 RES, FXD, FILM: 47 OHM,5%,0. M 57668  TR2QJE 47
ALR307 ' 313-1470-00 RES, FXD, FILM: 47 OHM, 5%,0.24 57868 TR2OJE 47E
ALR309 311-2230-00 RES, VAR, NONWW: TRMR, 500 OHM, 20%,0.50 LINEAR  TK1450 GFOBUT 500
AIR31D 322-3193-00 RES, FXD, FILM: 1K ORM, 1%,0. 24, TC=TO 57668 CRB20 FXE 1KOG
ALR311 322-3193-00 RES, FXD, FILM: 1K OFM, 1%, 0.4, TC=T0 57668  CRB20 FXE 1K0C
AiR312 322-3088-00 RES, FXD, FILM: 102 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 102F
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AIR314 322-3170-00 RES, FXD, FILM: 576 0:M,1%,0.2W, T 57668 CRB20 FXE 576
AIRALS 322-3170-00 RES,FXD,FILM:576 O#M,1%,0.2¢, TC= TD 57668 CRB20 FXE 576
A1R317 322-3243-00 RES,FXD, FILM: 3.32K DHM,1%,0.2W, TC=T0 80009 322-3243-00
AiR318 322-3243-00 RES,EXD,FILM: 3.32K OHM, 1%,0.24,7C=T0 80008  322-3243-00
ALR319 322-3212-00 RES, FYD,FILM: 1.58K OHM,1%,9.24,7C=T) 57688  CRB20 FXE 1K58
ALR32D 322-3183-00 RES, FXD, FILM: 1K OHM,1%,0. 24, TC=TO 57668 CRB20 FXE 1K0O
ALR321 322320800 RES, FXD, FILM:1.43K ORM, 1%,0,24, TC=TD 57668 CRB20 FXE 1K43
AlR327 322-3238-00 RES, FXD, FILM: 2.54K OHM, 1%,0.24,TC=T0 57668 CRB20 FXE 2KG4
AlR324 322-3087-G0 RES, FXD,FILM: 100 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 100F
ALR326 313-1221-00 RES, FXD, FILM: 220 GHM,5%,0.24 57668 TRZ0JE220E
ALR327 313-1221-00 RES, FXD, FIL¥: 220 OHM, 5%, 0.2 57568  TR2OJEZ20E
AlR328 313-1221-00 RES, FXD, FI1LM: 220 OHM, 5%, 0.2 57668  TR20JE220F
ALR329 322-3210-00 RES, FXD, FILM: 15K H-;.l%.c.zw,‘mxm 57868  CRB20 FXE 1K50
ALR330 322-3210-00 RES, XD, FTiM: 1.5K OHM, 1%,0.2W,TC=TC 57668 CRB20 FXE 1K50
AIR331 313-1470-00 RES,FXD, FILM: 47 HM.S%.G b.Y E7668  TRIOJE 47E
AlR33Z 313-1470-00 RES,EXD,FILM: 47 OHM, 5%, 0.24 57668 TRZQJE 47E
A1R335 522-3203-00 RES,FXD,FILM: 1.27K OHM, 1%,0.2W, TC=T0 57668  CRB20 FXE 1k27
AlR336 322-3202-00 RES, FXD, FILM: 1.27K OHM, 1%,0. 24, TC=T0 57668 CRB20 FXE 1K27
AIR337 322-3098-00 RES,FXD, FILM: 102 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 102%F
AlR333 322-3170-00 RES, FXD,FILM:576 OMM,1%,0.24, TC=TG 57868 CRB20 FXE 57BF
A1R340 322-3170-00 RES, FXD, FILM: 576 OHM,1%,0.2W, TC=TC 57868 CRB20 FXE S76E
AIR342 322-3243-00 RES, FXD, FIEM: 3.32K OH4,1%,0.24, TC=T0 80008 322-3243-00
ALR343 322-3243-00 RES, XD, FILM:3.32K DHM,1%,0.2W,TC=10 80000  322-3243-00
AlR344 322-3212-00 RES,FXD, FILM: 158K OHM. 1%,0.2W, TC=T0 57668 CRB20 FXE 1K58
A1R345 322-3193-00 RES, FXD, FILM: 1K ORM, 1%, 0. 24, TC=T0 57668 LCRB20 FXE 1K0O
ALR346 322-3208-00 RES, FXD, F1iM: 1. 43K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K43
AlR347 322-2738-00 RES,FXD,FIM: 2.84K OHM, 1%,0. 24, TC=TO 57668 CRB20 FXE 2K94
A17349 322-3087-00 RES, FXD, FILM: 100 OMM,1%,0.2W, TC=T0 57668 CRB20 FXE 100F
ALR350 313-147¢-00 RES, FXD, FILM: 47 OHM,5%,0.2W 57868 TR2OJE 47E
A1R351 313-1470-00 RES, FXD, FILM: 47 OHM, 5%,0. 24 57668  TROOJE 47F
ALR3s? 322-3274-00 RES, FXD,FTLM:6.98K OHM, 1%,0.2W, TC=TD 81637 CCFA02G69800FT
AlR353 322-3274-00 RES,FXD, FILM:6.98K OHM,1%,0.2W,TC=T0 91637  {CFS02GEOBODFT
ALR354 313-1272-00 RES, FXD, FILM:2.7K OHM, 5%, 0. 24 57668 TRPOJE 02K7
AIR356 313-1622-00 RES,FXD, FILM:6, 2K OFM, 5%,0, 2 57668  TRZOJE 0FKZ
AlR357 322-3148-00 RES, FXD, FILM: 348 OHM, 1%,0.24, TC=T0 80009 322-3149-00
ALR358 322-3097-00 RES, FXD, FILM: 100 OFM, 1%, 0.2, TC=TC 57668  CRB?O FXE 100F
AIR359 372-3148-00 RES, FXD, FILM: 340 OHM, 1%,0.2W, TC=T0 50000 322-3148-00
A1R360 322-3156-00 RES,FXD, FILM: 412 OMM,1%,0.2W, TC=TD 57668 CRB20 FXE 412E
A1R3B] 322-3097-00 RES, XD, F1LM: 100 OHM, 1%, 0. 24, TC=T0 57668 CRB20 FXE 100F
ALR363 313-1331-00 RES, XD, FILM: 330 OHM,5%,0.24 57665  TR2OJE 330EF
ALR36B4 313-1302-00 RES,FXD, FILM:3K OHM,5%,0.24 EP666  TRPGIE 03KO
A1R365 313-1620-00 RES. FXD, FILM-62 OHM, 5%,0. 2 57668  TR20JTBRG2ED
AlR388 322-3222-00 RES, FXD, FTIM:ZK OHM, 1%, 0. 24, TC=TO 57668  CRB20 FXE 2K00
ALR367 313-1911-00 RES, FXD, FILM: 910 OMM,5%,0.24 57666  TR20JEQ1OE
AIR368 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57666 CRE20 FXE 1K00
AIR3E9 213-1301-00 RES,FXD, FILM: 3G0 OHM,5%,0. 24, M 57668  TR20JTE8-300E
AIRST2 313-1220-00 RES, FXD, FILM: 22 OHM, 5%,0.W 57668 TROOJEZ2E
AIRS73 322-3203-00 RES, FXD, FILM: 1. 27K OH, 1%,0.2W, TC=T0 57668  CRBZ0 FXE 1K27
ALRBT74 322-3193-00 RES, FX0, FILM: IK OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE 1K0O
ALR37S 322-3288-00 RES, FXD, FILM: 10K OHM, 1%,0.2W,TC=TD 57668 CRE20 FXE 10K0
A1R38] 322-3444-00 RES, FXD, FILM: 412K O, 1%,0. 2, TC=TC 91637  CCF50-2F41202F
ALR38? 313-1470-00 RES, FXD,FILM: 47 OHM,5%,0. 24 57668  TROOJE 47E
AlR383 313-1302-00 RES, FXD, FIiM: 3K OHM, 5%,0. 2 57668  TR2GJE 03KO
A1R3B4 313-1121-60 RES, FXD, FILM: 120 OHM,5%,0.24 80003 313-1121-00
A1R385 307-0106-60 RES, FXD, CHPSN:4,7 OHM,5%,0.25W 01121 CB 4765
ALR38S 313-1911-00 RES, FXD,FiiM:910 OHM,5%,0.24 57668  TROGJESIOE
ALR387 311-2269-00 RES, VAR, NONw: TRMR, 20K OHM, 20%, 0. 5W 80000 311-2269-00
ALR3SS 313-1822-00 RES, FXD,FItM:8. 2K, DM, 5%, 0. 2W E7668  TROOJE 08Kz
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AlR38S 313-1100-00 RES,FXD, FILM: 10 OHM,54,0. 0 57668  TR20JEIOED
A1R380 322-3087-00 RES, FXD, FILM: 100 OHM,1%,0.24,TC=T0 57668  CRB20 FXE 100E
AlR3S81 322-3193-00 RES, FXD, FILM: 1K OHM, 1%4,0. 24, TC=T0 57668  CRB20 FXE 1KDO
AlR3G2 313-1301-00 RES, FXD, F1LM: 300 OHM,5%,0.24 M1 57668  TR20JTE8-300FE
ALR393 313-1160-0¢ RES,FXD,FILM: 16 OiM,0.5%,0.2W B0OOS  313-1160-00
AIR394 313-1302-00 RES,FXD,FILM:3K OHM, 5%,0. 24 57668  TRZQJE 03K0
AIR395 313-1911-00 RES,FXD, FILM: 910 OHM,5%,0.2W 57668  TR2(JESLOE
AlR336 322-3183-00 RES, FXD, FILM: 1K OHM, 1%,0. 24, TC=TO 57668  CRBZ0 FXE 1KOQ
AlR387 313-1220-00 RES, FXD,FILM: 22 OWM,5%,0. 2 57668  TR20JE2ZE
AIR398 313-1221-00 RES, FXD, FIL#:220 OHM, 5%,0.2¢ 57668 TR20JE220E
AtR399 313-1301-00 RES, FXD, FILM: 300 ORM,5%,0.2W, M1 57668  TR20JY68-300E
ALRADD 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0. 2%, TC=TO 57868  CRB20 FXE 1KOO
AlRa02 313-1332-00 RES, FXD, FILM: 3.3K OHM,5%,0.2W 57688  TR20JE 03K3
AIR403 313-1512-00 RES,FXD,FILM: 5. 1K OHM, 5%,0.2W 57668  TR20JE 5K1
AIR404 313-1302-00 RES,FXD,FILM: 3K OHM,5%,0. 2% 57668 TR20JE G3KO
AIR4G5 313-1391-00 RES,FXD,FILM:SQG OHM, 5%,0.2W 57668  TR20JE 390E
AIRACE 313-1391-00 RES, FXD, FILM: 300 OHM,5%.0.2¢ 57668 TR20JE 390E
AIR407 313-1220-00 RES, FXD, FILM: 22 O, 5%,0. 2 57668  TR20JEZ2E
ALR408 322-3087-00 RES, FXD, FILM: 100 OHM,1%,0.2W,TC=T0 57668 CRBZ0 FXE 10CF
ALRAOS 313-1182-00 RES, FXD, FIEM: 1.8 OHM 5%,0.24 57668  TR2OJTE81K8
AIR410 322-3204-00 RES, FXD,FILM: 1.3 OMM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K30
AlRA1L 322-3289-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=TD 57668  CRB20 FXE 1OKO
AlR412 322-3193-00 RES, FXD,FILM:1K OHM, 1%, 0.2, TC=T0 57668  CRB20 FXE 1XO00
AlR413 322-3233-00 RES, FXD, FILM: 11K OHM, 1%,0.2¢,TC=T{ 57668 CRB20 FXE 11K0
AiR414 313-1244~00 RES, FXD, FILM: 240K CHY, 5%,0.2W 57668 TR20JE 240K
ALR4L5 313-1244~00 RES, FXD, FILM: 240K OHM, 5%,0. 24 57668 TRZOJE 240K
ALR41B 313-1473-00 RES, FXD,FILM: 47K ORM, 5%, 0.2W 57668  TRZOJE 4K
AlR417 313-1473-00 RES,FXD,FILM: 47K OHM,5%,0.2¢ 57668  TR20JE 47K
AIR419 313-1182-00 RES, FXD,FILM: 1.8 OHM 5%,0.2W b76B8  TR20JTBRIKS
AlR420 322-3007-00 RES, FXD,FILM: 100 OHM,1%, 0.2, TC=T0 57668 CRB20 FXE 100E
AiR421 322-3306-00 RES, FXD, FILM: 15K OHM,1%,0.20, TC=T0 57668 CRB20 FXE 15¢0
AtRAz2 313-1100-00 RES, XD, FILM:10 OHM,5%,0.24 57668 TRZOJELOEQ
ALR423 313-1100-00 RES, FXD, FILM:10 OHM,5%,0.24 57668  TRZOJELQED
AlR424 322-3306-00 RES, FXD, FILM: 15K OHM, 1%, 0.2W, TC=T0 57668 CRB2G FXE 1BKO
A1R426 313-1434-00 RES, FXD, FILM: 430K OHM, 5%, 0. 24 91637  CCF50-2-B4303JT
AlRag? 313-1434-00 RES,FXD, FIiM: 430K OHM, 5%,0.24 91637  CCF50-2-64303J7
AlR428 322-3183-00 RES, FXD, FTLM: 1K OHM, 1%, 0.2, TC=TO 57668 CRB20 FXE 1K0O
ALR42S 322-3193-00 RES, FXD, FILM: 1K OMM, 1%, 0.2, TC=TD 57658 CRB20 FXE 1KCO
AlR431 313-1470-00 RES,FXD,FILM: 47 CHM,5%,0. 2 57668  TR20JE 47E
AlR432 322-3385-00 RES, FXD,FILM: 100K OHM, 1%,0. 24, TC=TO 57668  CRB2O FXE 100K
AlR433 322-3385-00 RES, FXD, FILM: 100K OHM, 1%, 0.2W, TC=TO 57668  CRB20 FXE 100K
AlR434 311-2282-00 RES, VAR, NONWM: TRMR , 1M OHM,20%,0.5¢ 80008  311-2262-00
AlR43D 311-2262~00 RES, VAR, NONWW: TRMR , 1M OFM, 20%.0.5¢ 80003  311-2262-00
ALR436 313-1242-00 RES, FXD,FILM:2.4K OHY,5%,0.2W 57668  TREQJE 02K4
ALR437 313-1242-00 RES,FXD,FILM: 2. 4K OHM, 5%,0.24 57668  TR20JE (02K4
AtR439 313-1470-00 RES, FXD, FIiM:47 On, 5,0, 57668  TR2OGJE 47C
ALR440 322-3097-00 . RES, FXD, FILM: 100 OHM, 1%, 0.24, TC=TO 57668  CRBZ0 FXE 100£
ALRa4l 322-3097-00 RES, FXD, FTLM: 100 OHM,1%,0.2W, TC=T0 57668 CRB2C FXE 100F
AlR&42 322-3086-00 RES,FXD,FILM:76.8 OHM,1%,0.2%,TC=T0 91637  CCF50-2G76RE0F
AlR443 322-3086-00 RES, FXD,FILM:76.8 OHM, 1%, 0.2, 7C=T0 81637  CCF50-2GT76RBOF
AlR444 322-3212-00 RES,FXD, FILM: 1.58K OHM,1%,0.2W, TC=T0 57668 CRB2D FXE 1K58
AlR445 313-1470-00 RES, FXD, FILM:47 OMM, 54,024 57668  TRZOJE 47E
AlR446 322-3283-00 RES, FXD,FILM: 10K OHM, 1%, 0.24, TC=TD 57668 CRB20 FXE 10K0
ALR447 322-3210-00 RES, FXD,FILM: 1.5 OHM, 1%, 0. 20, TC=T0 57668 CRB20 FXE 1K50
AiR448 313-1270~00 RES FXD,FILM: 27 OWM 5%,0.2¢ 57668 TR20J168 27t
A1R448 313-1270-00 RES, FXD,FILM:27 OHM 5%,0.80 57668  TR2OJT68 27t
AIR4SD 322-3289-00 RES, FXD, FTLM: 10K ORM, 1%,0.24, TC=TO 57668  CRB20 FXE 10KO
AIR4E2 322-3130-00 RES,FXD, FILM: 221 OHM,1%,0.2W,TC=T0 80008  322-3130-00
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A1R453 322-3097-00 RES, FXD,FILM: 100 OHM, 1%,0.24, TC=T0 57668 CRBZ0 FXE 100E
ALR45S 322-3097-00 RES,FXD,FILM:100 OMM,1%,0.2¢,TC=TD 57668 CRB20 FXE 100F
A1R457 322-3145-00 RES,FXB,FilM: 316 OHM,1%,0.24, TC=T0 57668  CRB20 FXE 316E
AlR458 322-3182-0C RES, FXD, FILM: 768 OHM,1%,0.24,TC=T0 80008  322-3182-00
AlR4EG 322-3180-00 RES, FXD, FILM: 732 OHM, 1%,0.2W,TC=TO 80009  322-3180-00
AlR4ED 322-3141~00 RES,FXD, FILM: 287 OHM, 1%,0.2W,TC=T0 57668  CRB20 FXE 287%
AlR4B1 322-3141-00 RES,FXD,FILM: 287 OHM,1%,0.2¥,TC=T0 57668 CRB20 FXE 287E
AlR4EZ 322-31956-00 RES,FXD,FILM: 1.07K OFM, 1%,0.2W,TC=T0 80008  322-3196-00
A1R4B3 322-3215-00 RES,FXD,FILM: 1.69K OHM, 1%,0. 24, TC=T0 80008  322-3215-00
A1R464 313-1431-00 RES,FXD,FILM: 430 OHM,5%,0.2W 57668 TRZ20Jt 430E
ALR4GS 313-1431-00 RES,FXD,FILM: 430 OHM,5%,0.2W 57668 TR203E 430C
ALRABY 313-1382-00 RES, FXD,FILM: 3.9 OHM,5%,0.24 57668 TR20JE 03x9
A1R468 313-1392-00 RES, FXD,FILM:3.9K ORM, 5%, 0.2 57668  TR20JE 03K8
AlR48S 313-1392-00 RES, FXD,FILM:3.9K OHM,5%,0.2W 57668  TR20OJE 03K8
AlR470 313-1392-00 RES FXD,FILM:3.8K OHM,5%,0.2W 57668  TR20JE G3ks
AlR473 313-1182-0C RES, FXO,FIiM:1.8K OH 5%,0.2W 57668 TR20JTE81K8
AlR474 322-3183-00 RES, XD, FIiM: 1K OHM, 1%, 0. M, TC=T0 576688 CRB20 FXE 1K0D
AlIRATE 313-1301-00 RES,FXD,FILM:300 OHM,5%,0.2W, M1 57668  TR20JT68-300%
AIR4AT7 322-3205-00 RES,FXD,FIiM:1.33K OhM, 1%,0.20W,TC=TD 57668 CRB2D FXE 1K33
AIRAT8 322-3215-00 RES, FXD,FIEM: 1,.68K OMM, 1%,0.2W, TC=TD 80009  322-3215-00
AIR479 311-2273-00 RES, VAR, NONwM: TRMR, 2K OHM, 20%,0.5W 80009 311-2273-00
ALR4BD 313-1470-00 RES,FXD,FILM: 47 OHM, 5%, 0.0 57868  TRROJE 47E
AlR481 313-1431~00 RES, FXD, FILM: 430 ORM,5%,0.2W 57668  TR20JE 430F
AiR482 313-1221-00 RES,FXD, FILM: 220 OHM,5%,0.2W 57668  TRZ0JE220E
ALR486 313-1301-00 RES,FXD,F1LM:300 OHM,5%,0.2W,MI 57668  TR20JTES-300F
AlR487 313-1221-00 RES,FXD,FILM: 220 OHM,5%,0.24 57668  TR20JE220E
A1R488 313-1470-00 RES,FXD,FILM:47 OMM,5%,0. 24 57668  TRZOJE 47E
AlR49? 313-1270~00 RES,FXD,FILM:27 OMM 5¢,0.24 57668 TR20JTE8 27E
A1R494 307-0104-00 RES, FXD,CMPSN:3.3 OFM, 5%,0.25¢ 01121  (B33G5
AIRBO0 322-3087-00 RES.FXD.FILM:IOD OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 100E
AIRS01 313-1512-00 RES,FXD,FILM:5, 1K OHM, 5%,0.2% L7668  TRZ03E 5K1
ALR50Z 313-181:-00 RES, FXD, FILM: 910 OHM,5%,0.2¢ 57868  TR2GJEG10E
ALRS03 313-1222~00 RES, FXD,FILM: 2,2K OHM,5%,0.2¢ 57668 TRZOJE 022
AIR504 313-1124-00 RES, FXD, FILM: 120K OHM,5%,0.2W E7668  TR20JE1ZOK
AIRE05 313-1473-00 RES, FXD, FILM: 47K OMM,5%,0.2W 57668  TRZOJE 47K
AIR508 322-3385-00 RES.FXD.FELM:iOOK O, 1%,0.2W,7C=TO 57668  CRB20 FXE 100K
AIRBD7 313-1381-00 RES, FX8, FILM: 330 OHM,5%,0.2W 57668  TR2OJE 380E
AIRB08 322-3183-00 RES, FXD, FILM: 1K OHM, 1%,0. 24, TC=T0 57668  CRBZ0 FXE 1KOD
AIRB(R 313~-1222-00 RES,FXD, FILM: 2. 2K OHM, 5%,0. 24 57668  TR20JE 02Kk2
AIRSIC 313-1471-00 RES,FXD,FILM: 470 OWM,5%,0.2¢ 57668  TR20JE 470E
ARSI 313-1332-00 RES,FXD,FILM:3.3K OHM, 6%,0.2% 57668  TR203E 03K3
AlRB1Z 313-1432-00 RES,FXD,FILM:4.3K OHM,5%,0.24 57668  TR20JE 04K3
AlRS13 313-1391-00 RES, FXD, FILM: 380 OMM,5%,0.2W 57668  TRZOJE 380E
AIR514 313-1471-00 RES, FXD, FILM: 470 OHM, 5%, 0.2W 57668  TR2OJE 470F
ALRB1S 313-1392-00 RES, FXD, FI1M:3.9K 04, 5%,0.2W 57668  TRZOJE 03KS
ALRS17 213~1432-00 RES, FXD,FILM: 4.3K OHM,5%,0.2W 57668  TRZ0JE 04K3
AIR518 322~-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0.2W, TC=TD 57668 CRB2D FXE 1K00
ALR523 322-3306-00 RES,FXD, FTLM: 15K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 15K0
ALR5Z4 322-3318~G0 RES,FXD,FILM: 20K OHM,1%,0.2W, TC=TC 57668  CRB20 FXF 20K0
ALR525 322-3322-00 RES,FXD,FILM:22.1K OHM, 1%,0.2W, TC=TC 57668  (RB20 FXE 22K1
ALR5Z6 32¢-3210-00 RES,FXD,FILM:LSK ORM, 1%,0.2N,TC=?0 57668  [RB20 FXE 1K50
ALREZ7 313-1472-00 RES, FXD, FILM: 4. 7K OHM, 5%,0.26 57668  TRZOJE D&
A1R528 322-3197-00 RES, FXD, FILM: 1. IK OHM, 1%,0.2W,7C=TO 57668  CRB20 FXE 1Ki0
ALR529 313-1822-00 RES, FXD, FiiM:8. 2K, 08¢, 5%, 0. 2W 57668 TR20JE 08KZ
A1R54D 313-1511-00 RES, FXD, FILM: 510 OHM,5%,0.2W 57668  TR20JT68 510F
ALR541 313-1511-00 RES,FXD,FILM: 510 OHM,5%,0.2¢ 57668 TR20JT68 510E
ALR544 313-1431-00 RES,FXD, FILM: 430 OHM, 5%, 0.2W 57668  TR20JE 430F
AIR545 322-3183-00 RES,?XD,FILM:J.K DiM, 1%, 0. 24, TC=TO h7668  CRB20 FXE 1KOD
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A1R547 322-3193-00 RES, FXD, FELM: 1K OHM,1%,0. 24, TC=T0 57868 CRB2O FXE 1KDO
AIR548 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0. 20, TC=TG 57658 [RB20 FXE 1KDD
AIR549 313-1681-00 RES, FXD, FILM: 680 OHM,5%,0.24 57688  TR20JE BAGE
ALRSS0 307-0445-00 RES NTWK, FXD,F1:4.7K OHM, 208, (9)RES 32997  4310R-101-472
ALREH4 322-3193-G0 RES, FXD,FILM: 1K OHM, 1%, 0.2, TC=TG 57668  CRB2C £XE KOG
A1R555 313-1821-00 RES, FXD,FILM: 820 OHM,5%,0.24 57668 TR20JE 820
AlREB4 322-3182-00 RES,FXD,FILM: 1K OHM,1%,0. 24, TC=T0 57668 CRB20 FXE 1KOC
AIR565 313-1301-00 RES, FXD,FILM:300 OHM, 5%, 0.2W,ML 57668  TR20JT68-300E
AIRSH6 313-1511-00 RES,EXD,FILM: 510 OHM,5%,0.24 57668 TR20J7T68 510L
AlR5B8 313-1332-00 RES, FXD, FILM:3.3K OHM, 5%, 0. 2W 57668 TR20JE 03K3
AIR569 313-1432-00 RES,FXD,FILM: 4.3K 04, 5%, 0. 20 57668  TRZOJE 04K3
AlRS71 313-1222-00 RES, FXD,FILM:2.2K OFM,5%,0.24 57668  TR0JE 02K2
AIRE7Z 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 24, TC=TC 57668 CRB20 FXE 100
AIR573 313-1222-00 RES,FXD,FILM:2.2K OHM,5%,0.2W 57668  TR20JE (2Zk2
AIRS74 322-3183-00 RES, FXD, FILM: 1K O, 1%,0. W, TC=TQ 57668 CRB20 FXE 1KOD
AlRS78 313-1861~00 RES, FXD, FIiM: 560 OI'N 5%, 0.4 E7668  TR20JE 560E
AlR577 313-1221-G0 RES,FXD, FILM: 220 ORM, 5%,0.24 57668  TR20JE220E
ALRE78 313-1561-C0 RES, FXD,FILM: 580 OHM,5%,0.24 57668 TR2DJE 5B0E
A1R580 313-1181-0G RES, FXD,FILM: 180 OHM, 570, 2W 57668  TRZOJE1B0E
A1RE82 322-3114-00 RES, FXD,FILM: 150 0%#4,1%,0 2%, TC=T0 57668  CRB2CFX150EAXIAL
AIR583 322-3087-00 RES,FXD,FILM: 100 OHM,1%,0.2W, TC=T0 57668 CRBZ0 FXE 100
AlR585 322-3087-00 RES, FXD,FIL#: 10C OHM,1%,0.2W, TC=TC 57668  CRB2O FXE 10CE
AIRBO1 313-1100-00 RES, FXD,FILM: 10 OHM, 50,0, W 57668  TR20JEIOED
AlRB41 313-1472-00 RES, FXD,FILM: 4, 7K OHM, 5%,0.2¢ L7668  TR20JE 04K7
AIRB45 322-3126~00 RES,FXD,FILM: 200 OHM, 1%, 0.28,7C=T0 81837  CCFA01G200R0F
AIRBAS 311-2258-00 RES, VAR, NONwW: TRMR, 1K OHM, 20%,0. 5 TK1450 GFGEVT 1 K OHM
AlR64T 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0.0, TC=TO 57668 CRB20 FXE 1KOO
AIRBA8 313-1512-00 RES, FXD,FILM:5. 1K OHM,5%,0.2¢ 57668  TR2GJE K1
AlRB48 313-1512-00 RES, FXD, FILM:5. 1K OFM, 5%,0. 29 57668 TRZ0JE 3K1
AlRB73 313-1472-00 RES, FXD, FI1M: 4, 7K OHM, 5%,0.2W 57668  TRZ0JE (4K7
ALRB/E 313-1471-00 RES, FXD, FILM: 470 OHM, 5%, 0.2 57668 TR20JE 470
B1R757 3g2-3197-00 RES, FXD, FELM: 1. 1K OHM, 1%,0.2W, TC=TC 57668 CRBZ0 FXE IKIO
AlR763 322-3130-00 RES,FXD,F1iM: 221 OHM, 1%,0.2W, TC=T0 80009 322-3130-00
AIR764 322-3277-00 RES,FXD,FIiM: 7. 5K OHM, 1%,0.2W,7C=T0 57668  {RB20 FXE 7K5D
AIR76B 322-3114-00 : RES, FXD, FILM; 150 OHM,1%,0. 2%, TC=T0 57668  CRB2CFX1SCEAXIAL
AIR768 322-3155-00 RES,FXD,FILM: 402 O, 1%,0.24, TC=TO 57668 [RB2G FXE 402F
AIR770 313-1181-00 RES, FXD;FILM: 180 OHM, 5%0. 20 57668  TREOJEIBOE
AIRTT: 313-1470-00 RES,FXD,FILM: 47 OHM,5%4,0. 24 57668  TRZOJE 47t
ALRZT? 313-1302-C0 RES, FXD,FILM: 3K OFM, 5%, 0. W 57668 TRZ0JE 030
AIR773 3z2-3182-00 RES,FXD,FILM: 768 OHM,1%,0.2M,TC=TO 80009  322-3182-00
ALRTT4 313-1332-0C RES,FXD,FILM:3.3K OMM, 5%,0.24 57668 TR2OJE 033
AIR775 323-0310-00 RES,FXD,FILM: 16.5K OHM, 1%,0.5W, TC=TO 75042  CECTO-1652F
AlR776 322-3204-00 RES, FXD,FILM: 1.3K OHM,1%,0.2¢,TC=T0 57668  CRE20 FXE 1K3C
ALR7T? 313-1470-00 RES,FXD,FILM: 47 OHM, 56,0, 2 57668  TRROJE 47t
ALR778 322-3097-06 RQS,FXQ,FILM: 10G OHM,1%,G.28, TC=TO 57668 CRB20 FXE 100E
ALR778 313-1243-00 RES, FXD,FILM: 24K ObM, 5%, 0.2W 80008 313-1243-00
A1R780 313-1181~0C RES, FXD,FILM: 180 OHM, 50, 2W 57668  TR20JE180E
ALR781 313-1470-00 RES, FXO,FILM: 47 OHM, 5%, 0. 2 57668  TRZOJE 4/
AIRTB2 321-0208-00 RES,FXD,FILM: 1,47K OHM, 1%,0. 1250, TC=T0 19701 5033ED1KA7F
A1R783 322-3203-00 RES,FXD,FILM: 1.27K OFM,1%,0.2W,TC=TQ 57668 (RB20 FXE 1K27
ALR784 313-1391-0C RES, FXD,FILM: 390 OHM,5%,0.2W 57668 TRZOJE 380E
AIR785 323-0310-00 RES, FXD,FILM: 15.5K OH, 13,0, 5W, TC=T0 75042  CECTO-1852F
AlR786 322-3204-00 RES, FXD,FILM:1.3K OHM, 1%,0.2W, TC=TQ 57668  CRB2Z0 FXE 1K30
AlR787 ) 313-1470-00 RES, FXD,FELM: 47 O™, 5%, 0. 29 57668  TR20JE 47
ALR788 322-3087-00 RES, FXD,FILM: 100 OHM, 1%,0.2W, TC<TO 57668  CRB20 FXE 100
AlR789 313-1243-00 RES, FXD,F1iM: 24K OHM, 5%,0.2W 80008 313-1243-00
A1R792 322-3263-00 RES, FXD,FILM: B, 36K OiM, 1%,0.2W, TC=TC 56845  ORDER BY DESCR
ALR793 322-336:~00 RES, FXD,FILM: 56, 2K OFM, 1%,0. 24, TC=T0 91637  CCF50-2F56201F
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AIR798 313-1100-00
AIR797 313-1100-00
AlR798 313-1100-00
AlR8D4 322-3193-00
A1RBO5 313-1562-00
A1RB14 322-3193-00
AlRB18 313-1302-00
AlR820 313-1332-00
AlRB2Z 301-0512-00
A1R823 301-0512-00
AIRB25 322-3085-00
A1R826 322-3385-00
A1RB28 313-1820-00
ALRB30 322-3212-00
A1RB32 322-3222-0C
AIRB34 3z2-3097-00
ALRB35 322-3228-00
AlR836 322-3193-00
AIRBAD 313-1561-00
AIRB4L 322-0322-00
ALRBAZ 315-0241-00
AIR843 313-1302-C0
A1RB44 322-3385-00
AlRB45 313-1472-00
ALRBAS 313-1512-0¢C
A1RBAG 322-3193-00
AlR851 311-2236-00
ALRB5Z 322~3318-00
AlRBE3 315-0244-00
A1RBB4 315-0472-03
AIRBE5 315-0102-00
AIR858 315-0511-00
A1RBED 315-0825-00
A1RB70 311-2238-00
A1R871 315-0102-00
ALRS72 313-1223-0C
A1R873 313-1513-00
AlR874 311-2239-00
ALR875 315-0102-00
A1R877 315-0102-00
A1R880 322-3314-00
AlRB81 313-122C-00
A1R883 322-3314-00
ALREB4 322-3308-00
ALRB8E 313-1912-00
ALRBBE 315-0184-00
AIRBB7 322-3354-00
ALRBSE 322-3318-00
A1RE89 322-3283-00
ALR8S0 307-2173~00
ALR8S1 322-3354~00
ALRBE3 311-1833-00
A1RS05 301-0823-00
A1RS06 301-0823-00
ALRSO7 308-0843-00
ALRS08 313-1222-00
ALRB(G 315-0390-00
AlR912 3z2-3162-00

§-18

Mfr.

Home & Description Code  Mfr. Part No.
RES,FXD, FILM: 10 OHM, 34,0, 2W 57668  TRZOJE1QED
RES,FXD,FILM: 10 OHM, 5%,0. 24 57668  TRZOJELOED
RES,?XD,FELM:ZG OHM, 54,0, 2W 57668  TR2DJELDED
RES, FXD,FILM: 1K OHM, 1%,0. 20, TC=T0 57668 CRB20 FXE 1KOQ
RES, FXD, FILM:5.6K OHM, 5%,0.24 57668  TR20JE Q5K6
RES, FXD,FILM: 1K OHM, 1%,0. 24, TC=70 57668 CRB20 FXE 1KOC
RES, FXD,FILM: 3K OHM, 5%, 0. 2W 57668  TR20JE Q3KC
RES, FXD, FIEM:3.3K OMM, 5%,0. 24 57668  TR20JE 03K3
RES, XD, F1iM:5.1K OHM, 5%,0. 5 18701 5053CXEKI00]
RES, XD, FILM: 5. 1K OHM, 5%,0. 54 19701 5053CX5K100J
RES, FXD,FILM: 75 OHM, 1%,0. 24, TC=TD 57868 CRB20 FXE 78E0)
RES, FXD,FILM: 100K OHM, 1%,0.2W,TC=T0 57668  {RB20 FXE 100K
RES, FXD,FILM: 62 OMM,5%,0.2¢ 57668  TR20JTE86ZED
RES, FXD,FILM: 1.58K OHM,1%,0.2W, TC=10 57668 {RB20 FXE 1KS8
RES, FXD, FILM: 2K OHM, 1%,0,2W, TC=TO 57668 {RB20 FXE 2KOO
RES,FXD,FILM:100 OMM,1%,0.2W, TC=T0 57668  CRB2G FXD 100E
RES,FXD,FIiM:2.32K OHM,1%,0.2W, TC=TC 7668 CRB20 FXE 2K32
RES,FXD,FILM: 1K OHM, 1%,0. W, TC=TO 57668  CRB20 £XE 1K00
RES,FXD,FILM: 360 OHM,5%,0.2W 57666 TRZOJE 560E
RES,FXD, FILM: 221K OHM, 1%,0.250, TC=T0 18701 5034RD22K4
RES, FXD, FILM: 240 OHM,5%,0.25W 18701  5043CX240R0J
RES, FXD,FILM; 3K OHM, 5%,0.24 57668 TRZ0JE 03K0
RES, FXD,FILM: 100K OHM, 1%,0.2W,TC=T0 57658  CRB20 FXE 100K
RES, FXD,FILM: 4. 7K OHM, 5%, 0.2W 57668  TREGIE 04KT7
RES,FXD,FILM:5, 1K OHM, 5%,0.2W 57668 TR204E 5K1
RES, FXD, FILM: 1K OHM, 1%,0. 2W, TC=T0 57668 CRB20 FXE 1KOO
RES, VAR, KONWW: TRMR, 20K OHM,20%, 0.5 LINEAR  TK1450 GFOBUT 20K
RES,FXB,FILM: 20K 044, 1%, 0.2, TC=TO 57668  CRBZ0 FXE 20KC
RES, FXD,FILM; 240K OHM, 5%,0. 254 19701 50430X240K03
RES, FXD,CMPSK: 4. 7K OHM, 5%,0. 254 01121  (B4725
RES,FXD,FILM: 1K OHM, 5%,0.25W 57668  NTR2BIEDIKO
RES, FXB, FILM: 510 OHM, 5%, 0. 256 19701 50430X516R0)
RES,FXD, FILM:6.24 OHM, 5%, 0.25¢ 01123 {BS6255
RES, VAR, NDNWM: TRMR, 100K OHM,20%,0.5¢ LINEAR TK1450 GFOBUT 100K
RES, FXD, FILM: 1K OHM, 5%,0. 25¢ 57668  NTRZSJECIKD
RES, FXD, FILM: 22K, 0HM, 5%, 0. 24 57668  TR20JE 22K
RES, FXD,CMPSN: 51K CHM, 5%,0.2W 57668  TRZOJE 5iK
RES, VAR, NONWMW : TRMR, 100K OHM, 20%,0.54 LINEAR TKI450 GFOSUT 100K
RES, FXD, FILM: 1K OHM, B2, 0, 25W 57668  NTRZSJEQLKC
RES, FXD, FILM: 1K OHM, 5%,0. 254 57668  NTR2RJEDIKG
RES,FXD,FILM: 18.2K OHM, 1%,0.2W, TC=TO 80009  322-3314-0C
RES,FXD, FILM: 22 OHM, 5%,0.2W 57668 TR20JE22E
RES, FXD,FILM: 18.2K O, 1%,0.2W, TC=T0 80008  322-3214-00
RES, FXD, FILM: 15.8K OtM, 1%,0.2W, TC=TO 57668 (RB20 FXL 15K8
RES, FXD, FILM:9, 1K OHM,5%4,0.24 57668  TR20 FXE 8.1K
RES, FXD,FILM: 180K OHM, 5%, 0.25W 19701 5043CX180K0)
RES, FXD,F1iM:47 5K OM,1%,0.24, TC=T0 80008  322-3354-00
RES, XD, FILM: 20K DM, 1%,0.2W, TC=T0 57668 CRBZO FXE 20K0
RES, FXD,FILM: 10K OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 10KO
RES NTWK, FXD, FT:KIGH VOLTAGE, FINISHED 80000 307-2173-00
RES, FXD,FILM: 47 5K 04, 1%,0.2W, TC=10 BOO0S 322-3354-00
RES, VAR, NONWW: PNL, 5 OFHM, 105, 0.5W 01121 23m009
RES, FXD, FILM: 82K OM,5%,0.54 19701  5053CX82K00J
RES, FXB,FILM: 82K OHM,5%,0.54 19701 BO53CX82K000
RES,FXD,WM:0.2 OHM, 5%, 1/0W 91637 RS1A-80-R2J
RES, FXD,FILM: 2.2K OHM, 5%,0.2¢ 57668  TR20JE O2k2
RES, FXD,FILM: 38 OMM, 5%,0 5 57668  NTR25J-E3SED
RES.FXD.FILM:475 OHM, 1%, 0.2W,TC=T0 576868  CRB20 FXE 475
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Tektronix  Serial/Assembly MNo. Mfr.
Component Ho. Part No. Effective  Dscont Kame & Description Code  Mfr. Part Ho.
AIRB13 322-3289-00 RES, FXD, FILM: 10K OHM, 1%.,0. ZW.TC 57668 CRB20 FXE 10KG
AlR9l4 322-3378-0C RES, FXD, FILM:84.5K OHM, 1%,0.24, C==TD 91837  CCFSD-2FB4BC1F
AlR815 322-3288-00 RES, FXD, FILM: 10K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 10KO
AlR916 313-1514-00 RES,FXD, FILM: 510K OHM,5%,0.2 57668  TRZOJE 510K
AlRG17 313-1303-00 RES, FAD, FILM: 30K OHM,5%,0.2W 57668  TRZOJE 30K
AIR9I9 322-3288-00 RES, FXD, FILM: 10K OHM, 1%,0.2W, TC=TO 57668  CRB20 FXE 10KO
AiR921 313-1303-00 RES, FXD, FTLM: 30K OHM, 5%, 0.2W 57668 TR20JE 3K
AiR9Z2 322-3318-00 RES,FXD,FILM: 20K OHM, 1%,0.24,TC=TO 57888 CRB20 FXE 20K0
A1RGZ5 313-1124-00 RES, FXD, FILM: 120K {}I-H 5%,0.2d 57668  TREGJEL20K
ALR9Z8 303-0154-00 RES, FXB,CMPSK: 150K OHM, 5%, 1W 24546 FP1 1R0K OHM 5%
ALR9ZY 322-3385-00 RES, FXD, FILM: 100K OHM, 1%, 0.2W,7C=70 57668 CRB20 FXE 100K
AlRS28 313-1682-0C RES, XD, FILM: 6.8 ORM, 5%,0.24 57668  TR20JE 08K8
AiIR929 313-1302-00 RES, FXD, FILM:3K OHM,5%,0.2W 57668  TR2OJE C3KO
AIRS830 322-3385-00 RES, FXD, FILM: 100K OHM, 1%, 0. 2W, TC=T0 57668  CRB20 FXE 100K
AlRG35 315-0121-00 RES,FXD, FILM: 120 OHM,5%,0.25W 1970 5043CX120R0J
AlR937 322-3234-00 RES, FXD, FELM: 2.67K OMM, 1%,0. 24, TC=TD 80008  322-3234-00
AlR938 311-1248-00 RES, VAR, NONWW: TRMR , 500 OHM, 0. 54 32997  3386X-T07-501
A1R939 322~3304-00 RES, FXD, FILM: 14.3K OHM,1%,0. 24, TC=T0 57668 CRB20 FXE 14K3
ATR940 322-3318-00 RES, FXD, FILM: 20K OHM, 1%,0.2W, TC=TD 57668  CRB20 FXE 20K0
ALRG41 322-3193-6G0 RES, FXD, FILM: 1K OHM, 1%, 0. 24, TC=T0 57668  CRB2{ FXE 1KDO
AlRG42 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1KOO
AlR943 301-0472-00 RES,FXD, FELM: 4. 7K OHM, 5%,0.5W 18701 BOS3CX4KTO0]
AlR944 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0.2, TC=TO 57668 CRB20 FXC KOO
AlR94AS 30:-0202-00 RES, FXD, FILM: 2K Oi#, 5%, 0. 5 18701 5053CX2K000J
AiRO46 315-0470-00 RES,FXD,FILM:47 OHM, 5%, 0.25W 57668  NTR25J-EAT7ED
ALRS47 315-0470-00 RES, FXD, FILM: 47 OWM, 5%,0. 254 57668  NTRZ5J-E4ATEQ
AlRG48 313-1100-00 RES,FXD,FILM; 10 OHM,B%,0.24 57668 TR20JELOEC
A1R948 308-0755-00 RES, FXD,W:0.75 OHM, 5%, 2W 75042 BWH-R7500J
AlR9B4 307-0106-00 RES, FXD,CMPSN: 4.7 OHM, 5%,0.25W 01121 CB 4765
AlR975 - 315-0470-00 RES, FXD, FILM: 47 5%, 0.25W 57668  NTR2RJ-E47EC
AIRS76 315-0472-03 RES, FXD,CMPSN:4. 7K OHM, 5%,0.25 01121 CB4725
ALRS78 315-0472-03 RES, FXD,CMPSN: 4. 7K OH¥4,5%,0.254 01123 (84725
AlRS84 311-2257-00 RES, VAR, NONWW: TRMR, 500 OHM, 20%, 0.5 80008 311-2257-00
ALR985 322-3354-00 RES, FXD,F1LM: 47 .5 OHM, 1%,0. 24, TC=TD 80008 322-3354-00
AlR985 322-3318-0C RES, FXD, FILM: 20K 1%,0.2W, TC=TC 57668 CRB20 FXE 20K
AlR987 322-3318-00 RES, FXD, FILM: 20K OHM, 1%,0.2W, TC=TC 57668 CRB20 FXE 20KD
AlR388 222-3385-00 RES,FXD,FILM: 100K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 100K
AIR9E9 322-3354-00 RES, FAD, FILM: 47 5K OHM, 1%,0.24,TC=T0 80003 322-3354-00
AIR990 311-2269-00 RES, VAR, NONWM : TRMR, 20K OHM, 20%, C. 5 80008 31:-2269-00
AiR99S 322-3238~00 RES,FXD,FILM:2.94K OHM, 1%,0.2W, TC=T0 57668 CRB2D FXE 2K94
ALRTZ36 307-0125-00 RES, THERMAL : 500 OHM, 10%,NTC 15454 1DBAO1K-220-EC
A1S901 260-2443-00 SWITCH, PUSH: POWER, DPST, BA, 250VAC 80008  280-2443-00
ALT380 120-1401-00 XFMR, TRIGGER:LINE,1:1 TURNS RATIQ 84037  DMI 500-2044
ALTS06 120-1439-01 TRANSFURMER , RF : ENERGY STORAGE K339 120-1438-0%
A1T944 120-1347-00 TRANSFORMER ,RF:DRIVER SATURATING 80008  120-1347-00
A1T948 120-1601-01 KR, PWR SDNBUP:HIGH VOLTAGE 80009 120-18501-01
ALTP34D 131~0589-00 TERM, PIN:Q.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-028
ALTPSSD 131-0588-00 TERM,PIN:D.48 | X 0.025 SQ PH BRZ GLD PL 22526  48283-02%
AlU120 156-0495-00 MICROCKT, LINEAR:OPNL AMPL 800 156-0485-00
AlU130 234-0133-20 INTEGRATED CKT:SH III VERSION OF M-B4 80003  234-0133-20
VERTICAL AMP
AL180 234-0133-20 INTEGRATED CKT:SH II1 VERSION OF -84 80008  234-0133-20
VERTICAL AW
ALU225 156-0067-00 MICROCKT, LINEAR:BIPOLAR, OFNL AMPL 80009  156-0067-00
ALU3L0 156-0534~00 MICROCKT, | INEAR:DUAL DIFF AMPL 02735 CA3102E-88
AtU335 156-0534~00 MICROCKT, LINEAR:DUAL DIFF AMPL 02735 CA3102E-88
AIU350 155-1294-00 MICROCKT, LINEAR:NPN,5 TRANSISTOR ARRAY H 80009  156-1204-00
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ATU426 156-0158-60 MICROCKT, LINEAR :BIPOLAR, DUAL OPNL AMPL 80000 156-0158-00
ALU4E0 234-0107-20 INTEGRATED CKT:SCHMITT TRIGSER 80008  234-0107-20
ALUS0? 156-1713-60 MICROCKT, DGTL: FCL RETRIG MONOSTABLE MV 80003 155-1713-00
ALUS04 156~1325-00 MICROCKT, DGTL: LSTTL, DUAL RETRIGGERABLE 80008  156-1335-00
RESETTABLE MONOSTABLE MV, SCRN
ALUSCR 158-1639-00 1€, DIGITAL:FCL,FLIP FLOP;DUAL MASTER-SLAVE; 80000  156-1639-00
10H131,01016.3
ALU532 156-1641-00 MICROCKT, DGTL:ECL,QUAD 2-INPUT NOR GATE 80008  156-1641-00
AlUS37 156-0721-00 1€, DIGITAL:LSTTL, SCHMITT TRIG;QUAD 2-INPUT 80009  156-0721-00
NAND; 7415132, DIP14 .3, TUBE
ALUS40 156-0388-00 IC,DIGITAL:LSTTL,FLIP FLOP;DUAL D-TYPE;74LS 80009  156-0388-00
74,D1P14.3, TUBE
ALUBSS 160-8757-00 MICROCKT,DGTL:STTL,OCTAL 16-IN AO1GAK ARRAY 80008  1B0-B757-00
ATUSES 156-0386-00 IC,DIGITAL:LSTTL, BATES; TRIPLE 3-INPUT NAND; 80009  156-0386-00
741510,DIP14.3, TUBE
A1Usg? 156-0158-00 MICROCKT, LINEAR:SIP0LAR, DUAL OPNL AMPL 80008 156-0158-00
A1U930 156-1627-00 MICROGKT, LINEAR: BIPOLAR, MM PWR SPLY CONT 12868  UCAQ4ACN
ATUR75 152-1045-00 SEMICOND OVC,DI:HV MULTR,4KVAC INPUT,12KVAC U4144  MS{8524
A1laas 156-0745-00 IC, DIGITAL: CMOS, GATES; HEX INV;40698,0IP14.3 80008  156-0745-00
. TUBE, CERAMIC
ALYR200 152-0148-00 SEMICOND DVC,DI:ZEN,SI,10V,5%,0.4,00-7 04713 1NSSIB
ALYRB45 152-0217-00 SEMICOND DVG,DI:ZEN,S1,6.2V,5%,0.4¥,00-35 04713 INB25
ALVR712 152-0508-00 SEMICOND DvC,DI:ZEN,SI,12.6V,5%,0.4W,00-7 80009  152-0508-0C
A1VR764 152-0702-00 SEMICOND OVC,DI:ZEN,S,13V, 2%, 500Md,00-7 80008 152-0702-00
A1VR782 152-0243-C0 SEMICOND DVG,D1:ZEN,SI,15V,5%,0.4W,00-7 14433 75412
A1VR828 152-0514-00 SEMICOND DVC,DI:ZEN,ST,10v,1%,0,4,D0-7 80008 152-0514-00
ALVRO2S 152-0317-00 SEMICOND DvC,DI:ZEN,SI,6.2V,5%,0.4,00-35 04713 1N825
A1VRI35 152-0255-00 SEMICOND DVC,DI:ZEN,ST,51V,5%,0.4W,D0-7 80003 152-0255-00
A1VRI943 152-0317-00 SEMICOND DVC,DI:ZEN,SI.6.2v,5%,0.4W,00-35 04713 1NS25
ALWIOE 131-0556~00 BUS,CONDUCTOR :DUMMY RES,0.094 0D X 0.225 L 24546  (OMA 07
ALW1G2 131-0566-00 BUS,CONDUCTOR:DUMMY RES,0.094 00 X 0.225 L 24546  OMA 07
ALW189 131~0566-00 BUS,CONDUCTOR: DUMMY RES,0.004 0D X 0,225 L 24546  OMA (7
Atu2es 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.004 0D X 0.225 L 24546  OMA O7
ALW2E2 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.004 0D X 0.225 L 24546  OMA 07
AlW272 133-0566-00 BUS,CONDUCTOR: DUMMY RES,0.084 OD X 0.225 L 24546 (OMA 07
AlWzal 135-0566-00 BUS,CONDUCTOR: DUMMY RES,0.004 OD X 0.225 L 24546 OMA 07
ALW282 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.004 OD X 0.225 L 24546 GMA 07
ALWZ83 131-0566-00 BUS,CONDUCTOR: DUMMY RES.0.004 OD X 0.205 L 24546  OMA 7
A1W310 131-0566-00 BUS,CONDUCTOR: DLMMY RES,0.094 OD X 0.225 L 24548  OMA 07
A1W318 131056660 8US,CONDUETCR: DUMMY RES,0.004 OD X 0.225 L 24546  OMA {7
ALW343 131-0566-00 8US,CONDUCTCR : DUMMY RES,0.094 OD X 0.225 & 24546 OMA 07
ALW350 131-0566-60 BUS,CONDUCTOR: DUMMY RES,0.004 OD X 0.225 L 24546  OMA 07
AlW351 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.084 OD X 0.225 L 24546 OMA 07
AIWRS? £31-0566-00 BUS,CONDUCTOR: BUMMY RES,0.094 OD X 0.225 L 24546  DMA 07
ALWR9S 131 -0566-00 BUS,CONDUCTOR: DUMMY RES,0.004 OD X 0.225 L 24546 DMA 7
AlW4os 131-0566-00- BUS, CONDUCTOR:DUMMY RES,0.004 0D X 0,225 L 24546  OMA O7
ALWALO 131-0566-00 BUS, CONDUCTOR:DUMMY RES.0.004 0D X 0,225 £ 24546 OMA 07
AlW4g4 131~0566-00 B8US,CONDUCTOR: DUMMY RES,C.094 OD X .25 L 24546  (OMA (7
A14W459 131-0566-00 8US,CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546  OMA 07
A1W535 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.004 0D X 0.225 L 24546  (OMA 07
ALW537 131-0566-00 BUS,CONDUCTOR:BUMMY RES,0.094 0D X 0.225 L 24546  OMA 07
AW538 131-0566-00 8US,CONDUCTOR : DUMMY RES,0.094 0D X 0.225 1. 24546 OMA 07
ALWEEL 131-0566-00 8US,CONDUCTOR : DUMMY RES,0.094 0D X C.225 L 24546 (OMA 07
A1WE52 131-0566-00 BUS CONDUCTOR:DUMMY RES,0.004 0D X 0.225 L 24546 OMA 07
AIW5E3 131-0566-00 8US,CONDUCTOR DUMMY RES,0.004 0D X 0,225 L 24546 OMA 07
AlWE54 138 ~0586-00 BUS,CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 OMA O
ATWES1 138-0566-00 8US,CONDUCTOR: DUMMY RES,0.004 0D X 0.225 L 24546  OMA 07
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Alwha2 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.004 0D X 0.225 L 24546 CMA 07
A1WB02 13t-0566-00 BUS,CONCUCTOR: DUMMY RES,0.004 0D X 0.225 1 24546 OMA 7
ALWB03 131-0566-00 RUS, CONDUCTOR :DUMMY RES,0.004 0D X G.225 L 24548  OMA 07
AlWB34 131-G566-00 BUS, CONDUCTOR: DUMMY RES,D.084 0D X 0.225 L 24548 (OMA 07
AlWB35 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.004 0D X 0.225 L 24546  OMA 07
AlWB36 131-0566~00 BUS, CONDUCTOR : DUMMY RES,0.084 OD X 0.225 | 24548 (QMA O7
AlWB48 131-0586-00 BUS, CONDUCTOR : DUMMY RES,0.094 OD X 0.225 L 24546  QOMA 07
AlW643 131-0586~00 BUS, CONDUCTOR : DUMMY RES,0.004 QD X 0.225 L 24546  OMA 07
ALW73z 131-0586-00 BUS, CONDUCTOR :DUMMY RES,0.084 0D X 0.225 L 24546 OMA 07
AlWasi 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.084 0D X 0,225 L 24546 (OMA C7
Atusss 131-0566-00 BUS, CONDUCTOR ; DUMMY RES,0.004 O X 0.225 L 24546 OMA O7
AlWoasa 131-0565-00 BUS, CONDUCTOR - DUMMY RES,D.094 0D X 0.225 L 24546  OMA 07
A1WS55 131-0566-C0 BUS,CONDUCTOR : DUMMY RES,D.094 0D X 0.225 L 24546 OMA O7
ALWS55 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546  (OMA 07
ALWS57 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 | 24546 OMA 07
AIWISG 131-0586-00 BUS,CONDUCTOR : DUMMY RES,0.004 0D X 0.225 L 24M6 OMA 07
ALWOG0 131-0566-00 BUS, CONDUCTOR : DUMMY RES, 0,004 0D X 0,225 1 24546 COMA 07
AllWoB1 131-0586-00 BUS,CONDUCTOR : DUMMY RES,0.084 00 X 0.225 L 24546 OMA (7
AlWaB4 131-0568-00 BUS,CONDUCTOR : DUMMY RES,0.004 00 X 0.225 L 24546 QMA 07
AlW96S 131-0566-00 BUS, CONDUCTOR - DUMMY RES,0.004 OD X 0.225 L 24546  OMA O7
A1WBE6 13]-0566-00 BUS, CONDUCTOR :DUMMY RES,0.004 0D X 0,225 | 24548 OMA 07
AlWoes 131-0566-00 BUS,CONDUCTOR:DUMMY RES,0.094 0D X 0.225 . 24548 OMA 07
AlWSe71 131-0566-00 BUS, CONDUCTOR : DLMMY RES,0.004 CD X 0.225 L 24546 OMA 07
Alws72 131-0586-00 BUS, CONDUCTOR :DUMMY RES,0.094 D X G.225 L 24546 OQMA 07
AlWa74 131-0586-00 BUS, CONDUCTOR : DUMMY RES,0.004 OD X 0.225 L 24546 OMA 07
AIW975 131-0566-00 BUS,CONDUCTOR : DUMMY RES,0.004 0D X 0.225 | 24546 (OMA 07
AIWa78 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.084 00 X 0.225 | 24546 OMA O7
AIWa77 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.004 OD X 0.225 L 24546  OMA 07
ATWO79 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.084 00 X 0.225 L 24546 OMA (7
Aot 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.084 OD X 0.225 1 24548 (MA C7
AlWo93 131-05656-00 BUS, CONDUCTOR : DUMMY RES,D.084 OD X 0.225 L 24546 OMA 07
ALWS35 131-05866-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L Z4H46  OMA 07
AlWaa7 131-0565-00 BUS, CONDUCTOR : DUMMY RES,0.004 0D X 0.225 L 24546 OMA 07
A1W598 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.004 0D X 0.225 | 24546  CMA 07
AlWesa 131-0566-00 BUS,CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L. 24346 OMA 07
ALWG070 198-4818-01 WIRE SET,ELEC:3 DISCRETE WIRES,22 AWG IN TK1544 OCRDER BY DESCR

CONN, (9-1)4.25 L, (9-2}4.25 L,(9-3)3.75 L

Alwazrz 196-3257-00 LEAD, ELECTRICAL:22 AWG,3.2 L,8-5 80009 186-3257-00
AIWSZ73 196-3225-00 LEAD, ELECTRICAL:22 AWG,3.6 L, %5 BOO09  198-3225-00
AlW9440 174-1971-00 CA ASSY,SP,ELEC:4,25 AWG,7.0 L,RIBEON 80009 174-1871-00
AW9700 174-2076-00 CA ASSY,RF:8.26 AWG,L0A TKi544 ORDER BY DESCR
AlW9705 174-1973-0C CA ASSY,SP,ELEC:B,26 AWG,6.0 L,RIBBON 8000e  174-1873-00
AlW9778 195-7064-00 LEAD, ELECTRICAL:22 AWG,2.25 L,9=N 80008  185-7064-00
AlWa788 185-7084-00 LEAD, FLECTRICAL:22 AWG,2.25 L,9-N 80009  195-7084-00
AlW9870 136-1075-00 SKT, Pt~IN ELEK:CRT SOCKET ASSY TKi544 (QRDER BY DESCR
AlWB9E5 131-0589-00 TERM,PIN:C.46 L X 0.025 S #H BRZ GLD PL 22526 48283028
AlW9931 174-1972-00 CA ASSY,SP,ELEC:4,26 AWG,6.0 |, RIBBON 80009  174-1972-00
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A2 671-1423-00 CIRCUIT BD ASSY:ATTEN 80009  67:~1423-00

AZATL 307-1014-08 ATTENUATOR, FXD: 100X BOOOS  307-1014-08

AZATZ 307-1613-00 ATTENUATOR, FXD: 10X 80009  307-1013-00

AZAT5] 307-1014-08 ATTENUATOR, FXD: 100X 80008 307-1014-06

AZATS2 307-1013-00 ATTENUATOR, FXD: 10X 80008  307-1013-00

AZC2 285-1461-00 CAP,FXD, PLSTC:0.022UF, 10%, 400V TKIS13 MKP10.02240010

A2C3 281-0294-00 CAP,VAR,CER DI:6-50PF,250vDC he768  GKUSDOOC

AZCE 285-1462-00 CAP, FXD, PLASTIC: 1000PF, 20%, 400V TK1813 FKSZ100040020

A2C7? 281-0305-00 CAP,VAR,CER DI:1.5-4.0PF 52768 Gkl 4R000

A2C3 285-1459-00 CAP, EXD,MTLID: 2200PF, 10%, 63V, 2. 5¥M LEAD TKi913 MKS0222006310
SPACING

AZ2CLG 285-1458-00 CAP, XD, MTLZD: 4700PF, 10%, B3V, 2. 5M¢ LEAD TKi813 MKS0247006310
SPACING

AZC13 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222 MAIGIC10ZMAA

AZC17 285-1453-00 CAP, FXD,MTLZD: 2200PF, 10%, 63V, 2. 5MM LEAD TK1813 MkSD222008310
SPACING

AZC19 285-1458-00 CAP,FXD, MTLZD: 4700PF, 106,63V, 2. SMM LEAD TK1913 MKS0247006310
SPACING

AzC21 285-1458-00 CAP, FXD,MTLZD:4700PF, 10%, 63V, 2. 5MM LEAD TKIS13 MKSO247006310
SPACING

A2C26 281-0284-00 CAP,VAR,CER DI:6-50PF, 250VDC 52768 GKUB0000

A2C27 281~0893-00 CAP,FXD,CER DI:4.7PF +/-0.5PF,100Y 04222 MALDIA4RTDAA

AZC30 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50v 04227  SAICSE104MAA

A2C35 285-1459-00 CAP, FXD,MTLZD: 2200PF , 10%, 63V, 2. 5MM LEAD TK1913 MKS0Z22006310
SPACING

AZC38 285-1459-00 CAP, FXD,MTLZD: 2200PF, 10%, B3V, 2. 5M4 LEAD TK1S13 MKS0222008310
SPACING

A2CB2 285-1461-00 CAP,FXD,PLSTC: 0. 022UF, 10%, 400V TKIS13 MKP10.02240010

AZC53 281-0284-0C CAP,VAR,CER DI:6-50PF,260VDC 52789  GKUS0000

AZCES 285-1462-00 CAP,FXD,PLASTIC: 1G0CRF, 20, 400V TKI913 FKSZ2100040C20

A2C57 281-0305-00 CAP, VAR, CER DI:1.5-4.0PF 52768 @KU 4RCGOC

AZCES 285~1458-00 CAP,FXD,MTLZD: 2200PF, 10%, B3V, 2. 5¥M LEAD TKI913 MKS02z2008310
SPACING

R2C80 285-1458-00 CAP,FXD, MTLID: 4700PF, 10%, 63V, 2. 54 LEAD TKi813 MKS0247006310
SPACING

AZCB3 281-0862-00 CAP,FXD,CER BI:0.001UF,+80-20%, 100V 04222  MAIOIC10ZMAA

A2CE7 285-1459-00 CAP,FXD MTLZD: 2200PF, 10%, 63V, 2. 5MM LEAD TK1913  MK50222006310
SPACING

AeCes 285-1458-G0 CAP, FXD,MTLZD:4700PE, 10%, 63V, 2. 5MM LEAD TKI913 MKS0247006310
SPACING

A2C71 285-1458-00 CAP, FXD,MTLZD: 4700PF, 10%, 83V, 2. 5MM LEAD TK1913 MKSD247006310

: SPACING

A2C78 281-0294-00 CAP,VAR,CER DI:6-50PF,250VDC 52763  GKUSD00D

A2CT7 281-0893-00 CAP,FXD,CER DI:4.7PF,+/-0.5PF, 100V 04222 MAIDIAAR7DAA

AZCB0 281-0775-01 CAP,FXD,CER DI1:0.1UF,20%, 50V 04z22  SAIOBEIOAMAA

A2C85 285-1458-00 CAP, FXD, MTLZD: 2200PF, 10%, 63V, 2. 5 LEAD TK1913  MdGS0222008310
SPACING

A2C88 285-1458-00 CAP, FXD,MTLZD: 2200PF  10%, 63V, 2. 5MM LEAD TKIS13 MKS022200831C
SPACING

AZC80 280-0776-00 CAP, FXD, ELCTLT: 22UF,+50-20 %, 10V 55680  ULALAZ20TAA

A2C81 280-0776-00 CAP, FXD, ELCTLT: 22UF ,+50-20 %, 10V 55680  ULA1AZZOTAA

A2(93 290-0776-00 CAP, FXD,ELCTLT: 22UF ,+50-20 %, 10V 55680  ULALAPZOTAA

A2CS4 285-1458-00 CAP, FXD,MTLZD: 2200PF, 10%,63V, 2. 5MM LEAD TKI1913 MKS0222006310
SPACING

AZC98 290-0776-00 CAP, FXD,ELCTLT: 22UF +50~20 %, 10V 55680  LLALAZ20TAA

A2CS7 285-1459-00 CAP, £XD, MTLZD: 2200PF, 10%,63V, 2.5 LEAD TK1913 MKSG222006310
SPACING

AZCRY 152-0324-00 SEMICOND DVC,D1:5W,51,35V,0.1A,00-7 14552  MT51z8

AZCR1B 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA,30V,00-35 03508  DAZ527 (1N4152)
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AR 152-0324-00 SEMICOND DVC,DI:5¢,51,35V,0.1A,D00-7 14552 MTB128
AZCRSS 152-0141-02 SEMICOND DVC,DI:SW,SI,.30V,150MA,30V,00-35 03508  DA2527 (IN4152)
AZCR85 152-0141-02 SEMICOND DVC,DI:SW,SI1,30v,150MA,30V,00-35 03508 DA2527 {iN4152)
AZCRBS 182-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,00-35 03508  DAZ527 {1N4152)
AZES0 118-1771-00 FERRITE BEAD AS:276-0532-00 W/22 AWG WIRE 80009  118-1771-00
AZES] 119-1771-60 FERRITE BEAD AS:276-0532-00 W/22 AW: WIRE 80008 119-1771-00
A2J29C0 131-0589-00 TERM,PIN:C.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-02%
AZJ2850 131-0588-00 TERM,PIN:C.46 | X 0.025 SQ PH BRZ GLD PL 22526  48283-028
A2J8200 131-0B83~00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
A2J9981 131-05689-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
A?193 108148500 COIL ,RF:FXD, INDUCTOR, 220UH, 10%,0. 414, BOBBIN  TK2058  TSLO707-221KR41
CORE,RADIAL LEAD 0.2 IN LEAD SPACING,
L2186 108-1485-00 COIL,RE:FXD, INDUCTOR, 2200UH, 10%,0.41A,BOBBIN  TK2058 TSLO707-221KR41
CORE,RADIAL LEAD C.2 IN LEAD SPACING,
AZQ13 151-1124-00 TRANSISTOR: JFE, N-CHAN,SI,SEL, TO-82 17856 J-2400
AZQ15 151-0711-00 TRANSISTOR: NPN,SI, T0-G28 80008  151-0711-0C
A2018 151-0711-00 TRANSISTOR NP, S1,70-928 80009  151-0711-00
A2Q63 15i~1124-00 TRANSISTOR: JFE,N-CHAN, ST, SEL, TO-82 17856  J-2400
AZGES 151-0711-0C TRANSISTOR: NPN, §1,T0-928 80009  151-G711-00
AZ068 151-0711-00 TRANSISTOR:NPN, SI,T0-82B 80009 151-0711-00
AZRL 315-0620-02 RES, FXD,CMPSN: 62 OHM, 5%, 0,254 01121  CBE205
AZR? 322-3481-00 RES, FXD, FILM: 1M OHM.1%,0. 24, TC=TO 57668  CRBZD FXE iMOD
AZR3 322-0614~07 RES, FAD, FILM: 250K OHM¥, 5. 1%,0.25¢,TC=T9 19701 BO43RE250K0B
AZR4 313-1082-00 RES,FXD,FIiM:8.2 OHM,5%,0.2W 80008  313-1082-00
AZRS 321-0469-07 RES, FXD, FILM: 750K CHM,{0.1%,0.125W,TC=T8 19701 S033RE750K0B
AZRE 315-0105-03 RES, FXD,CMPSN: 1M ORM,5%,0.25W 80003  315-0105-03
AZR7 313-1160-00 RES,FXD,FILM: 16 OHM,0.5%,0.2¢ 80009  313-1180-00
AZRE 315-0620-02 RES, FXD,CMPSN: 62 OHM,5%,0.25W 01121  CB8205
AZRG 313-1432-00 RES,FXD,FILM:4.3K OHM,5%,0.2% 57668 TRZOJE 04K3
AZR1D 311-2238-00 RES, VAR, NONWW: TRMR, 50K OHM, 20%,0.5W LINEAR  TKi450 GF08UT 50 K
AZRE1 322-3193-00 RES, FXD,FILM:; 1K OHM, 1%,0.2W, T0=TO 57668 CRBZ0 FXE 1K0O
AZR12 313-1360-00 RES,FXD,FILM: 36 OHM,5%,0. 24 57858  TR20JE 38E
A2R13 322-3097-00 RES,FXD, FILM: 100 OHM,1%,0.2W, TC=TO 57688  CRB20 FXE 100E
AZR14 313-116:-00 RES,FXD,FILM: 160 OM4,5%,0.2¢ 57668 TR20JE160E
AZR15 322-3087-00 RES, FXD,FILM: 100 OHM,1%,0.2W, TC=10 57688 CRB20 FXE 100
AZR18 313-1182-00 RES, FXD,FILM: 1.6K OHM, 5%,0.2W 57668 TR20JTG8IKE
AZRY7 322-3097-00 RES, EXD,FILM: 100 OMM,1%,0.2W,7C=T0 57688  CRB20 FXE 100E
AZR18 313-1911-00 RES, FXD, FILM: 810 ORM, 5%, 0.24 57688 TR20JE9IOE
AZR19 307~0843-00 RES NTWK,FXD,F1:INPUT ATTENUATOR 80003  307-0343-00
ACRZC 313-1332-00 RES, FXD, FIiM:3.3K OHM, 5%, 0. 2W 57668  TRZ2DJE Q32
AZR21 313-1160-00 RES, FXD,FILM: 16 OHM,0.5%,0.2¢ 80009  313-1160-00
A2Zr22 322-3210-00 RES, FXD,FILM:1.5K OHM, 1%, 0.2, TC=T0 57668  CRB20 FXF 1K50
AZR23 322-3210-0C RES, FXD,FILM: 1.5K OMM, 1%,0. ZW,TC*-TO 57668 CRB20 FXE 1K50
AZRZ5 31}-2226-00 RES, VAR, NONWW: TRMR, 50 OMM,20%,0. TKi450 GFOBUT 50 OHM
LINEARTAPE & REEL )
APRZ6 311-0643~-00 RES, VAR, NONwkd : TRMR, 50 OHM, 0.5 32997  3329H-1.58-500
A2R27 313-1180-00 RES,FXD,FI1M: 16 Oi'M 0.5%,0.2W 80009  313-1150-00
ACR2S 322-3089-00 BD10100 B011832 RES,FXD, FILM:82.5 OH¥, 1%.0.2W,TC=TO 57668 CRB20 FXE BZES
AZR28 322-3085-00 BO118%0 RES,FXD,FIIM:76.8 OHM, 1%, 0.2W,TC=T0 91637  CCFB0-2676R80F
AZR30 313-1124-00 RES, FXD, FILM: 120K OHM, 5%,0.24 57868 TR20JE12(K
AZR31 322-3085-00 RES, FXD,FILM: 75 OHM, 1%,0. 2, TC=TO 57668 CRB2D FXF 75EC
AZR33 311-2238-00 RES, VAR, NOMWW: TRMR, 50K OFM,20%,0.5W LINEAR  TK1450 GFOBUT 50 X
AZR34 322-3097-00 RES, FXD,FILM: 100 OR4,1%,0.2¢,7C=T0 57668 CRB20 FXE 100E
AZR35 . 322-3143-00 RES,FXD,FILM: 301 ORM,1%,0.2W,7C=T0 E7668  CRB20 FXE 30iE
AZRE7 322-3183-00 RES, FXD, FILM: 1K OHM, 1%,0. 2, TC=TO 57668 CRB2D FXE 1KGG
AZR38 322-3143-00 RES,FXD,FILM:301 O, 1%, 0.2W,TC=T0 57858 CRB2Z0 FXE 30iF
AZR39 322-3231-00 RES,FXD,FILM:2.45K OHM, 1%,0,26, TC=T0 57668  CRB20 FXE 2K48
AZR41 322-3318-00 RES,FXD, FILM: 20K ORM,1%,0.2W, TC=TO 57668 CRB20 FXE 20K0
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Tektronix  Serial/Asseably No. Mfr.
Component No. Part No. Effective  Dscont fame & Description Code  Mfr. Part No.
AZR4Z 322-3282-00 RES,FXD,FILM:B.45K OHY, 1%,0.24,1C=10 80008 322-3282-00
AZRA3 311-2179-00 RES, VAR, NONWM : PHL, 10K OHM, 10%,0.50 32887  91Z1D-Z07-EAQG3Y
APRAB 322-3219-09 RES, FXD, FILM: 1. 87K OHM, 1%,0.2W,7C-T9, S¥ALL 91837  CCF50-2-C1871FF
BODY, TAPE & REEL
AZRAT 311-2228-00 RES, VAR, NONWM : TRMR, 250 OHM,20%,C.5W LINEAR  TKI450 GFOBUT 250
AZRAB 322-3276-09 RES,FXD,FILM: 7.32K OHM,1%,0.24,TC=T8, SMALL 91637  CCF50-2-C73200FT
80DY, TAPE & REEL
APRS1 315-0620-02 RES, FXD,CMPSN: 62 DHM,5%,0.25W 01121 (86205
AZRBZ 322-3481-0C RES,FXD,FILM: 1M OHM.1%,0.2W,7C=70 57668  CRB20 FXE IMOG
AZRE3 322-0614-07 RES,FXD, FILM: 250K OHM,0.1%,0.25¢,TC=T9 19701 5D43RE250K0B
APRBA 313-1082-00 RFS,FXD,FILM: 8.2 OHM,5%,0.2¢ 80008  313-1082-00
AZRB5 321-0468-07 RES, FXD, FILM: 750K OHM,D.1%,0. 1250, TC=T9 18701  5033RETEOKOB
AZREE 315-0105-03 RES,FXD,CMPSN: 1M OHM,5%,0.25¢ BOGOS  315-0105-03
AZRE7 313-1160-00 RES,FXD,FILM: 16 OHM,0.5%,0.2W 80009 313-118C-00
AZRER 315-0620-02 RES, FXD,CMPSN: B2 OHM, 5%,0.25¢ g1zl (CBB205
AZREY 313-1432-00 RES,FXD, FILM:4.3K OHM,5%,0.24 57668 TR20JE 043
AZREC 311-2238-00 RES, VAR, NONWW: TRMR, 50K OHM, 20%,0.5W LINEAR  TKi45C GFOBUT 80 K
AZRG1 3g2-3183-00 RES, FXD,FILM: 1K OHM, 1%, 0. 2W, TC=TO 57668  CRB2O FXE IKOO
AZRE? 313-1360-00 RES,FXD, FILM:36 OHM,5%,0.2W 57668  TRZ0JE 38E
AZRBZ 322-3087-00 RES, XD, FILM: 100 OHM, 1%,0.2W, TC=TC 57668  CRB20 FXE 100F
A2RB4 313-1161-00 RES,FXD, FILM: 160 OHM,5%,0.2W 57668  TRZCJEIGOE
AZRBS 372-3097-00 RES,FXD,FILM: 100 OHM,1%,0.2W, TC=TC 57668 (RB20 FXE 100E
AZRE6 313-1162-00 RES, FXD, FILM: 1.6K OHM, 5%,0.2W 57668  TR20DJT6B1KE
AZRET 322-3087-00 RES,FXD,FILM: 10C OHM,1%,0.2W, TC=10 57668 CRB20 FXE 100
ACRES 313-1911-00 RES,FXD,FILM: 810 OHM,5%,0.2W 57668  TRZOJESICE
ACREY 307-0843-00 RES NTWK,FXD, FI:INPUT ATTENUATOR 80008  307-08B43-00
APR7 313-1186-00 RES, FXD,FIiM: 15 OHM,0.5%,C.24 80008  313-1160-00
A2RT? 322-3210-00 RES,FXD, FILM: 1, 5K OMM, 1%, 0. 24, TC=T0 57668 CRBZC FXE 1X50
AZRT3 322-3210-00 RES,FXD, FTiM: 1, 5K DHM, 1%, 0. 20, TC=T0 57668 CRB2C PXE 150
AZRTE 211-2226-00 RES, VAR, NONWW < TRMR, 50 OHM, 20%,0.54 TK1450 &GFOBUT 50 OHM
L INEARTAPE & REEL
ACR7E 311-0643-00 RES, VAR, NONwh : TRMR, 50 OHM,0.5W 32987  3329H-L58-500
A2RT7 313-11680-00 RES,FXD,FILM: 16 OHM, 0.5%,0.2% 80008 313-1560-00
AZRTS 322-3089-00 BG10100 BO11883 RES,FXD,F1LM:82.5 OHM, 1%.0.2W,TC=TC 57668  CRB20 FXL 8285
AZR7Y 322-3086-00 BO1188C RES,FXD,FILM: 76.8 OHM, 1%, 0. 24, TC=T0 91637  CCFA0-2GT6RBOF
AZRBO 313-1124-00 RES,FXD, FILM: 120K OHM, 5%, 0.2 57668  TR20JE120K
AZRS1 322-3085-00 RES, FXD,FILM: 75 OHM, 1%,0.24,TC=T0 576688 CRB20 FXE 75£0
AZRB3 311~2238-00 RES, VAR, NONWW: TRMR, 50K OHM,20%,0.5W LINEAR  TKI450 GFOSUT 50 K
AZRB4 322-3097-0C RES,FXD,FILM; 100 OHM,1%,0.2W, TC=TO 57668  CRBZO FXE 100C
AZRBS 322-3143-0C RES,FXD,FELM: 301 OHM,1%,0.2W,TC=TO 57668  CRBZG FXE 301E
AZRBY 322-3193-00 RES, FXD, FELM: 1K OHM, 1%,0.2W,TC=T0 57668  CRBZ0 FXE 1KO0O
APRBS 322-3143-00 RES,EXD, FELM: 301 OHM, 1%,0.2W,TC=TD 57668  CRB2C FXE 201E
AZRA! 322-3308~00 RES,FXD, FILM:15.8K OHM, 1%,0.2W,7C=T0 576868 CRB20 FXE 15K8
AZRI2 322-3277-00 RES,FXD, FILM:7 5K OHM, 1%, 0. 24, TC=T0 E7668  CRB20 FXE 7K50
AZRI3 311-217¢-00 RES, VAR, NONWW: PHL, 10K OHM, 10%,0.5W 32997 S171D-Z07-FAQQ3Y
AZRGE 313-1182-00° RES, FXD,FILM:1.8K OHM 5%,0.2W 57668  TR20JTG81K8
AZRST 311-2230-00 RES, VAR, NONWW: TRMR, 500 OHM, 20%,0.50 LINEAR  TK1450 GFOBUT 500
AZRSH 322-3277-00 RES,FXD,FILM: 7 5K OHM, 1%,0. 24, TC=T0 57668  CRB20 FXE 750
A2S1 263-1040-03 SWITCH ASSEMBLY:ACTUATOR, COUPLING 80008 263-1040-03
A251C 263-1041-02 SWITEH ASSEMBLY:ACTUATOR,VOLTS/DIV 80009  283-1041-02
AZSEL 263-1040-03 SWITCH ASSEMBLY :ACTUATOR, COUPLING 80008  2B3-1040-03
AZSB0 263-1041-02 SWITCH ASSEMBLY :ACTUATOR, VOLTS/DIV 80009 263-1041-02
AZULG 156~2468-00 MICROCKT,DGTL:OP AMP 80003  156-7469-00
A2U30 234-0134-20 QUICK CHIP:VERTICAL AMPLIFIER,IC 80008  234-0134-20
AZUBD 156~2469-00 MICROCKT ,DETL 0P AMP 80008 156248000
AZUBD 234-0134-20 QUICK CHIP:VERTICAL AMPLIFIER,IC B0009  234-0134-20
AZUSO 156-0691-00 MICRGCKT , LINEAR :VOLTAGE REGULATOR 80009  156-0991-00
AZHR1 156-0891-00 MICROCKT, L INEAR:VOLTAGE REGULATOR 80009 156-0991-00
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Replacesble Electrical Parts ~ 2235A Service

Tektronix  Serial/Assembly No. Mfr.
Component Xo. Part Ro. Effective  DBscont Nape & Description Code  Mfr. Part No.
AZWB103 174-1972-00 CA ASSY,SP,ELEC:4,26 AWG,5.0 L,RIBBON 80008 174-1972-00
AZWS108 174-1972-00 CA ASSY,SP,ELEC:4,26 AWG,6.0 L,RIBBON 80008  174-1972-00
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Reptaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly Ho. Mfr.
Camonent Ho. Part Ho. Effective  Dscont Name & Description Code  Mfr. Part No.
A3 671-1415-00 CIRCUIT B0 ASSY:FRONT PANEL 80008  671-1415-00
A3CHY 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SALOBE104MAA
A3C376 285-1461-00 CAP, FXD, PLSTC: D.022UF, 10%, 400V TKI913 MKP10.02240010
A3C377 283-1045-00 CAP,FXD,MICA DI:15PF,0.5PF, 500V 09023 COALSCOTE0003
A3C379 283-0768-00 CAP, FXD,MICA DI:132 PF,1%,500V 00853 D155F1320F0
A3C380 283-0643-00 CAP,FXD,MICA DI:22PF,0.5%,500V 00853  DLOSE220D0
A3CRB37 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,D0-35 (03508  DA2527 {1iNd4152}
A3CRE38 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508  DA2527 {1N4152)
A3CR53G 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M8,30v,00-35 03508  DAZ527 (IN4152)
A3CRBA0 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508  DA2527 (1N4152)
A3CR541 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4, 30V, D0-35 (3508  DA2527 (IN4152)
A3CR542 152-0141-02 SEMICOND DVC,DI:SW,SI.30V,150M4,30V,D0-35 03508  DAZ527 (1N4152)
A3CRIBS 152-0141-02 SEMICOND DVC,DI:SW,S1,30v,150M8,30V,00-35 03508  DA2527 (1N4152)
A3CRIR0 152-0141-02 SEMICOND BVC,DI:SW,SI,30V,150M8,30¢,00-35 03508  DA2527 (IN4132)
A3DS518 150-1028-00 L7 EMITTING DIO:GREEN, 555KM, 3544 58361 (QBABD/MVE274C
A3DS95 150-1071-00 LT EMITTING DIO:GREEN,565NM, 2GMA MAX 80609 150-1071-00
A3J3006 131-0589-00 TERM,PIN:0.46 L X 0.025 SG PH BRZ GLD PL 22526 48283~028
A3J9900 131-4522-00 CONN ASSY,ELEC: PROBE ACJUST,BRASS TK1326 ORDER BY DESCR
A30Q550 151-0180-C0 TRANSISTOR: NP, SI,T0-82 80009 151-0180-0C
A3RBS 322-3231-00 RES, FXD, FILM: 248K OHM, 1%,0.2W, TC=T0 57568  CRB20 FXE 2K49
A3RLIO 322-3289-00 RES, FXD, FILM: 10K OHM, 1%, 0.2W, TC=TC 57668  CRB20 FXE 10KO
A3RILI 322-3728%-00 RES, FXD, F1LM: 10K OHM, 1%,0.2W, TC=T0 57668  CRB20 FXE 10KO
A3R112 311-2469-00 RES, VAR, NOMWW: 5K OHM, 20% 50133  W8874
A3R150 322+3289-00 RES, EXD, FILM: 10K OHM, 1%,0.2W,7C=TD 57668  CRB20 FXE 10KD
A3RI61 322-5289~00 RES, FXD, FILM: 10K OHM, 1%,0.2W, TC=T0 57668  CRB20 FXE 10KO
A3R162 311-2469-00 RES, VAR, NONWM: 5K OHM, 20% 50139 w8874
A3R201 313-1220-00 RES, FXD, FILM: 22 OHM, 54,0, 24 57868  TRZOJE2ZE
A3R224 313-1220-00 RES, FXD,FILM: 22 OHM,5%,0.2W 57868  TR2OJEZZE
A3RZ80 311-2469-00 RES, VAR, NONWW: 5K OHM, 20% 50139 Wes74
A3R371 313-1181-00 RES, FXD, FTLM: 180 O, 5%0.2W 57868  TRECJELS0F
A3R37E 315-0620-00 RES, FXD, FILM:62 OHM, 5%, 0.25W 19701 5043CXE3R00J
A3R377 321-0807-00 RES, FXD, F1LM: 500K OHM, 1%,0.1284,TC=T0 18701 5033RDGOOKOF
A3R378 321-0617-00 RES, FXD,FILM: 113K OHM, 1%,0. 1250, TC=TO 19701 5043ED250KOF
A3R379 313-1130-00 RES, FXD, FILM: 13 OHM, 5%, 0.2 91637  CCF50-2-13R00
A3R380 321-0459-00 RES, FXD, FILM: 590K OHM, 1%,0.125¢, TC=T0 19701  5043EDSOOKOF
A3RADL 313-1220-00 RES,FXD,FILM: 22 OHM,5%,0.2 57668 TROJEZZE
A3R438 311-2468-00 RES, VAR, NONW: 55 OFM, 20% 50130 WBR74
A3R519 313-1682-00 RES, FXD, FILM:6.8K OHM, 5%,0.2W 57668  TR2DJE 06KA
A3R520 313-1812-00 RES, FXD,FILM: 9, 1K OH4,5%,0.24 57668 TR20 FXE 9.1K
A3R521 351-2428-00 RES, VAR, NONWW: 50K OHM, 20%,0. 5W 01121 WBEBO
A3R538 313-1382-00 RES, FXD, F1LM:3.9K O, 5%, 0. 2W 57668  TRZOJE 03K9
A3RB3G 313-1472-00 RES, FXD,FILM:4.7K OH%,5%,0. 20 57868 TR2QJE 04K7
A3R545 313-1333-00 RES, FXD, FILM: 33K OHM,5%,0.24 57668  TRZ0JE 33K
A3R570 313-1682-00 RES, XD, FILM:5.8K OHM, 5%,0.2% 57668  TRZOJE 06K8
AIREOZ 313-2469-00 RES, VAR, NONWW: 5K O, 20% 50138 W8874
ASRT20 313-1220-00 RES,FXD, FILM: 22 OH, 5%,0. 20 57668  TROOJE2ZE
A3RBO0 313-1682-00 RES, FXD, FILM:6.8K OHM, 5%,0.24 57668  TRPOJE OBKS
A3RBDZ2 331-2427-01 RES, VAR, NONWM: 10K, 10%, 0. 25, LINEAR 12697 CMA45280

(LOCATIONS A & B)

A3R8L0 313-1682-00 RES, FXD,FILM:6.8K OHM,5%,0.2W 57662  TRZOJE 088
A3RBRZ 311-246%-00 RES, VAR, NONW: 5K ORM, 20% 50139 We874
AJRI10 313-1621-00 RES, FXD,FILM: 620 04M,5%,0.20 57668  TRZOJE 620F
A3REQ 322-3114-00 RES,FXD, FILM: 150 OHM, 1%,0.24, 7C=T0 57668  CREZOFX1B0EAXIAL
A3RIBL 372-3114-00 RES, FXD, FILM: 150 OHM,1%,0.24,TC=T0 57668  CRB2OFX150EAXIAL
A3RO8P 311-1227-00 RES, VAR, NONWW: TRMR, 5K OHM,0.5W 32097  338BF-T04-502
ABRIS3 322-3126-00 RES, FXD, FILM: 200 DHM,1%,0.2W,TC=T0 91637  CCF5016200R0F
A3RDG? 322-3126-00 RES, FXD, F1LM: 200 DHM, 1%, G.2W,TC=T0 Q1637  CCF501GZ00R0F
A3R983 313-1220-00 RES, FXD,FILM:22 OHM, 50, 0. 20 57688 TR20JE2ZE
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Comonent No.

Tekironix
Part No.

Serial /Asseably Ro.
Effective  Dscont

Replaceable Electrical Parts - 2235A Service

Name: B Descrintion

Mfr.
Code  Mfr. Part Mo.

A3580

A35200
A35228
A35380
A35390
A35392

A35401
A35460
A35545
A3SES0
A35555
A35802

A35648
A3VRG50
A3VRa51
A3WS0
A3kl
A3Wzzzz

A3wz223
A3W9200
A3W9201
A3408584

REV APR 1590

260-2075-00
260-2111-00
260-2075-0C
260-2033-03
260-2111-0C
260-2419-00

260-2110-00
260-2075-00
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
174-1988-00

174-1968-00
174-1858~-00
174-1958-00
174-1379-00

SWITCH, PUSH:SPDT, S0VDC, 500M AMP
SWITCH, PUSH: SPOT, MOMENTARY
SWITCH, PLiSH: SPOT, 5OVDC, 500M AMP
SWITCH,SLIDE:DPTT, 125V, 0. 54
SWITCH, PUSH: SPDT, MOMENTARY
SWITCH:DOUBLE POLE 4-POS

SWITCH,PUSH: 1 SPOT/2 DPDT
SWITCH, PUSH:SPDT, S0VDC, 5004 AMF
SWITCH,SLIDE:DPTT, 125V, 0. 54
SWITCH,SLIDE:DPTY, 125V, 0. 54
SWITCH:DOUBLE POLE 4-POS
SWITCH,PUSH:SPOT, 50VIC, 500M AMP

SWITCH, SLIDE:DPTT, 125¢,0.54
SEMICOND DVC,DI:ZEN,S1,6.2V,5%,0.
SEMICOND DVC,DI:-ZEN,SE,6.2v,5%,0.
BUS, CONDUCTOR : DUMMY RES,0.094 0D
BUS, CONDUCTOR : DUMMY RES,0.094 OD
CA ASSY,SP,ELEC:18,27 AWG, 1.8 L

CA ASSY,SP,ELEC:18,27 AWG,1.9 L
CA ASSY,SPELEC:4,26

1

CA ASSY,SP,ELEC:2,28 5

£
22

>

AWG,8.5 L,RIBBON
CA ASSY,SP,ELEC:4,26 AWG,8.5 L, RIBBON
AWG, 2.2

80008  260-2075-00
56821  2LL199NBOZ1085
80008  260-2075-00
95348  51523-SL

58821  2LL199NBO21085
82104 51b24 - 5L

59821 ORDER BY DESCR
8009 260-2075-00
95348  51523-5t
95348  51523-SL
82104 51524 - SL
80009  280~2075-00

95348 51523-5L
04713 1N825
04713 1N825

245468 OMA 07
24546 OMA (7
80009  174-1988-0C

80008  174-1868-00
80009  174-1958-00
80009 174-3955-00
80008  174-1379-00
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Repltaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly No. Mfr.
Conponent No. Part No. Effective  Pscont Name & Description Codz  Mfr. Part Mo,
Ad B71-1420-00 CIRCUIT BD ASSY:TIMING 80009  671-1420-00
AACTOZ 281~0764-00 CAP,FXD,CER DI:82PF,5%, 100V G4zz2  MALO1ABZOJAA
A4CT03 281-0303-00 CAP,VAR,CER DI.2.5-20PF, 250V 80008  281-0303-00
AACT05 £281-0813-00 CAP,FXD,CER DI.0.047UF, 20%, 50V 05387  C412CA73M5Y2CA
A4CT06 281-0773-00 CAP,FXD,CER DI1:0.01UF,10%, 100V 04222  MA201C103KAA
RACT07 281-0773-00 CAP, FXD,CER DI1:0.01UF, 10%, 100V (4222 MA2CG1C103kAA
RACT08 281-0756-00 CAP,FXD,CER DI:2.2PF,+/-0.5PF 200V 04222  SAIC2AZRZDAA
AACTIG 281-0813-00 CaP,FXD,CER DI:G.047UF, 20%, 50V 05397  CAL2CA73MBV2CA
Aal7iz 281-0764-00 CAP,FXD,CER DI:B2PF, 5%, 100V 04222  MAI01AB20UAA
A4CT13 281-0303-00 CAP,VAR,CER D1:2.5-20PF, 250V 80000 281-0303-00
A4CT 14 281-0756-00 CAP, FXD,CER DI.2.2PF +/-0.5PF, 200V 04222  SA102AZRZDAA
A4C715 280-0776-00 CAP,FXD,ELCTLY: 22UF ,+50-20 %, 10V 55680  ULAIAZZ0TAA
A4CT17 281-0768-00 CAP, FXG,CER DI 470PF 20%, 100V 04222 MALOIAA7IMAA
AACT20 280-0246-00 CAP,FXD,ELCTLT: 3.3UF,10%, 15V 12954 D3R3EALSI
ALLTZ2 290-0246-00 CAP, FXD, ELCTLT  3.3UF, 10%, 15v 12954  D3R3EALGKE
AALCT24 760~0136-00 CAP FXD, ELCTLT 2. 2UF, 20%, 20V 05387  T322B225M020AS
A4CT28 283-0203-00 CAP,FXD,CER DI:0.47UF,20%,50v 04222  SR3055C474MAA
ALCT37 281-0862-00 BO11625 CAP, FXD,CER DI-0.001UF,+80-20%, 100V 04222  MALDICIOZMAA
AGC748 281-0775-01 CAP, FXD,CER DI:0.1UF,20%,50v 04222  SAIQBEI04MAA
AACTE0 290-0246-00 CAP,FXD ELCTLT:3.3UF,10%, 15V 12954  D3R3IEAISK
A4CTEE 281-0809-00 CAP,FXD,CER DI 200 PF, 5%, 100V (04222 MAIDLAZO0LJAA
A4C752 281-0775-01 CAP, FXD,CER BI:0.1UF,20%,50v 04222 SALOSELO4MAR
AACT82 281-0758-00 CAP,FXD,CER PI:15PF,20%, 100V 04222 SALOZA1SOMAA
A4CR730 152-0141-02 SEMICOND DVC,DI:SW,S51,30V,150MA, 30V, D0-35 03508 DAZRZT (1N415P)
A4CRT3L 152-0141-02 SEMICOND DVC,DI:SW, 51,30V, 150M4, 30V, D0-35 03508 DAZ5Z7 (IN41E2)
A4CR740 152-0141-02 SEMICORD DVC,DI.SW,SI, 30V, 150MA, 30V,D0-35 03508  DA2B27 (1N4152)
A41D37 210-0413-00 NUT, PLAIN HEX:0.375-32 X 0.5,BRS D PL 73743 3145-402
A4PLZOT 131-0588-00 TERM,PIN:0.46 L X 0.025 8§ PH BRZ GLD PL 22526  48283-029
A4PS700 131-0588-00 TERM, PIN:0.46 { X 0,025 SQ PH BRZ GLD PL 20526 48783-029
A4PaTOs 131-0580-00 TERM,PIN:O.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
A4GT01 151-0424-00 TRANSISTOR: NPN,SI, TO-92 80008 151-0424-00
ARGT04 151-1042-00 SEMICOND DVC SE:FET,SI,T0-G2 8000S  151-1042-00
(LOCATIONS A & B}
A&Q706 151-0736-00 TRANSISTOR:NPN,SI,70-82 80009  151-0736-0C
A4Q705 151-0424-00 TRANSISTOR:NPN, ST, T0-82 80008 151-0424-00
A40710 151-1042-00 SEMICOND DVC SE:FET,SI,T0-92 80003  151-1042-00
{LOCATIONS A & B)
A4Q712 151-0736-00 TRANSISTOR:NPN,SI, T0-92 80009 151-0736-00
A40730 151-0188-00 TRANSISTOR: PNP,S1,7T0-82 80000  151-0188-00
444732 151-0712-00 TRANSISTOR:PNP,SI,TO-82 80008 151-0712-00
AQG737 151-0188-00 TRANSISTOR: PNP,SI,T0-92 80008  151-0188-00
A4Q740 151-0188-00 TRANSTSTOR:PNP,SI, TO-92 80009 131-0188-0C
A4Q742 151-0712-00 TRANSISTOR: PNP,SI,TO-92 80009 151-0712-0G
AdQ745 151-0188-00 TRANSISTOR: PNP,SI,T0-82 80009  151-D188-D0
AAR70L 307-0780-01 RES NTWK,FXD, FL:TIMING 80009  307-0780~01
AARTOR 322-0518-01 RES,FXD, FILM: 2.40M OHM,0.5%,0.25W, TC=T0 07716 CCADZ4903D
A4RTE3 313-1100-0C RES,FXD, FILM: 10 OHM, 5%,0. 0 57666  TRZ0JEICEC
A4R705 322-3114-00 RES, FXD, FILM: 150 OMM, 1%, 0.2W, EC=TC 57668  CRBROFX1B0EAXIAL
A4ARTOT 2301-0202-00 RES FX[, FILM: 2K OHM, 5%,0.54 19701 5053042K000J
A4R709 313-1100~00 RES, FXD, FILM: 10 ORM, 54,0, 57668  TR20JE10ED
A4R710 3¢2-3114-00 RES, FXD, FILM: 150 OHM, 1%,0.24,TC=T0 57668  CRBZOFX150EAXIAL
AdR711 307-0780-01 RES NTWK,FXD,FI:TIMING 80009 307-0780-01
A4R713 301-0202-00 RES, FXD, FIEM: 2K ORM, 5%,0.54 18701 SGR3CK2K0004
A4R7 15 322-3308-00 RES,FXD, FIEM: 15.8K OHM, 1%,0.2W, TC=T0 57668  CRBZO FXE 1568
A4RT16 322-3304-00 RES,FXD, FIEmM: 14.3K OHM, 1%,0.2W, TC=T0 57658  CRB2O FXE 14K3
A4R717 322-3304-00 RES, FXD, FILM:14.3K OMM, 1%,0.2W, TC=T0 57668  CRB20 FXE 14K3
A4RT 1B 322-3308-00 RES, FXB,FILM: 15.8K OHM, 1%,0.2W, TC=T0 57668  CRB20 FXE 15K8
LART19 313-1470-00 RES,FXD,FILM:47 OHM, 5%, 0.2 57668  TR2OJE 47€
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Tektronix  Serial/Assembly No. Mfr.

Canponent No. Part No. Effective Oscont Name & Description Code  Mfr. Part No.
AdR721 311-2151-00 RES, VAR, NONWW: PNL, 500 OHM, 20%,0, 54,DPST 12697  {M43499
AMRTZ22 322-3126-00 RES,FXD, FILM: 200 OHM,1%,0.2W, TC=T0 81637 {LF501G200R0F
A4RT24 313-1200-00 RES,FXD, F1iM:20 OHM,5%,0.24 57668  TR20JE20E
AGR725 322-3271-00 RES,FXD,FILM:6.49K OHM, 1%,0.2W, TC=TO $1637  CCF5026GB64800FT
A4RT27 322-3243-00 RES,FXD,FILM:3.32K OHM, 1%,0.2W,TC=T0 80009  322-3243-00
A4R728 322-3208-00 RES,FXD,FTIM:1.43K OHM, 1%,0.2W, TC=T0 57888 (CRB2D FXE 1K43
ART29 313-1302-00 RES, FXD, FILM: 3K ORM, 5%,0.2¢ 57668 TR20JE Q3KO
A4R730 311-2232-00 RES, VAR, NONWW: TRMR, 2K OHM,20%,0.5W LINEAR  TKI4BC GFOGUT 2K
A4R731 322-3255-00 RES,FXD, FILM:4.42K OHM,1%,0.24,TC=T0 57668  CRB20 FXE 4K42
A4R732 313-1123-00 RES, FXD, FILM: 12K OHM,5%,0.2W E7668 TR20JE12K0
AART33 322-3210-00 RES,FXD, FILM: 15K OHM, 1%, 0.2, 1C=T0 57668 CRB20 FXE K50
A4R734 322-3232-00 RES,FXD, FILM: 2.55K OHM, 1%,0.2W,TC=10 80009  322-3232-00
AAR735 322-3271-00 RES, FXD, FILM: 5.49K DHM,1%,0.2W, 1C-TC 91637  CCFS02G54800FT
AART3T 313-1392-00 RES, FXD, FILM:3.9K OHM,5%,0.2W 57668  TR2OJE 03K3
AART38 313-1512-00 RES, FXD,FILM; 5. 1K OHM,5%,0.24 57668  TRPQJE 5K
ART38 313-1302-00 RES, FXD, F1LM:3K ORM,5%,0. 20 57668  TRROJE 03K0
A4RT40 311-2232-00 RES, VAR, NONWW : TRMR, 2K OMM,20%,0.5W LIREAR  TKI450 GFOBUT 2K
A4R74AL 322-3255-00 RES, FXD,FIiM:4.42K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 4K42
AGRTA2 313-1123-00 RES, FXD,FILM: 12K OHM, 5%, 0,24 57668  TR2OJELIZ2KD
A4R743 322-3210-00 RES,FXD, FILM: 1.5 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K50
AART A4 322-3232-00 RES, FXD, FILM:2.55K OHM, 1%,0.2W, TC=TO 80005  322-3232-00
ARYES 313-1431-00 RES,FXD, FILM: 430 OHM,5%,0.2W 57668 TR20JE 430F
h4R746 313-1621-00 RES, FXD, FILM: 620 GHM,5%,0.2W 57668 TR20JE 620F
AARTAT 322-3126-00 RES, FXD, F1LM:200 OHM, 1%,0.24, TC=T0 81837  LCF501G200R0F
AdR748 322-3293-00 RES, FXD,FILM: 11K OHM, 1%,0.24, TC=T0 576668  CRB20 FXE 13iKO
A4R749 311-2234-00 RES, VAR, NONWW : TRMR, 5K ORM, 20%,0. 54 LINEARTA TKI450 GFDBUT 5K

PE & REEL
A4RTE0 322-3293-00 RES, FXD, FILM: 11K OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 11KD
A4RTSL 322-3326-00 RES,FXD,FILM:24.3K OHM, 1%,0.2W, TC-TO 91837  CCFB0-2F24301F
A4RTS2 213-1100-00 RES,FXD,FILM: 10 OHM,5%,0.2W 57668  TRZOJELOED
A4RTE3 322-3215-00 RES, FXD, FILM: 1. 63K OHM, 1%,0.24, TC=T0 80008  322-3215-00
A4R7E4 311-0622-00 RES, VAR, NONw : TRMR, 100 OMM, 0.5W 32987  3329H-158-101
A4R7ES 313-1121-00 RES, FXD,FILM: 120 OHM,5%,0.24 BOOOS  313-1121-00
AAR758 313-1333-00 RES, FXD, FILM: 33K OHM, 5%, 0.2W 57668 TRZOJE 33K
A4RTED 322-3204-00 RES,FXD,FILM: L.3K OHM, 1%,0.2W,TC=10 57668  (RB20 FXE£ iK30
MR7E0 311-2229-00 RES, VAR, NONWW: TRMR, 250 OHM,20%,0.5W LINEAR  TK1450 GFOSUT 250
A4R7S1 327-3210-00 RES,FXD,FILM: 1.5 OHM, 1%, 0.2%,TC=TC 57668 CRB2C FXE 1K5D
A4RTS2 313-1512-00 RES,FXD, FILM:5.1K OB, 5%,0.2W 57668 TR20JE 5K1
AdRT715 307-0125-00 RES, THERMAL :500 OHM, 10%,NTC 15454 1DB50IK-220-EC
A4ST01 2B80-2023-03 SWITCH, ROTORY : TIMING,A/B SWEEP 82104 ORDER BY DESCR
AGUT1S 186-1272-00 MICROCKT, LINEAR:DUAL OPERATIONAL AMPLIFIER 80009  156~1272-00
A4U750 156-1150-00 IC,LINEAR: BIPOLAR, VOLTAGE REGULATOR;NEG 5V, 80008  156-1150-00

100MA; 79L05A, TO-82
A4U7E0 155-0124-00 MICROCKT, LINEAR:HORIZ PREAMP 80009  185-0124-00
AAVR720 152-0195-00 SEMICOND DVC,DI:ZEN,SI,5.1V,5%,0.4,00-7 80006  152-0195-00
A4VR743 152-0744-00 SEMICOND DVC,DI:ZEN,SI,3.6V,5%,0.4W,00-7 80009  152-0744-00
ATOR 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 /Assambly Ko. Mfr.
Compaonent Ho. Part No. Effective  fscont Name & fescription Code  Mfr. Part No.
A5 671-1422-00 CIRCUIT BD ASSY:ALT SWEEP 80009  671-1422-00
ABCBO05 281-0826-00 CAP,FXD,CER DI:2200PF, 10%, 100V 20032  401EMIC0ADZ22K
ABCBO6 290-0776-00 CAP,FXD, ELCTLT: 22UF ,+50-20 %, 10V 55680  LLAIAZZOTAA
ASCE10 281-0862-00 CAP, FXD,CER D1:0.001UF,+80-20%, 100V 04g22  MALGICIOZMAA
ABCBAL 290-0776-00 CAP, FXD, ELCTLT: 22UF . +50-20 %, 10V BEER0  LLALAZ20TAA
ABCBA3 281-0804-00 CAP,FXD, CER DI:12PF,10% D4zzz  MA10IATZ0KAA
ASCBES 281-0773-00 CAP,7XD,CER DI:0.Q1UF, 10%, 100V 04222 MAZOIC103KAA
ABCE57 281-0862-00 CAP,FXD,CER DI:0.D0IUF,+80-20%, 100V 04222 MAICICL1GZMAA
ASCELS 281-0773-00 CAP,7XD,CER DI:0.01UF, 108,100V 04222 MAZ0IC10ZKAA
ASCEE5 281-0797-00 CAP,FXD,CER DI:15PF, 10%, 100V 04222 SAL0SA150KAA
A5CE57 281-0759-00 CAP,FXD,CER DI.22PF, 10%, 10OV 04222  MAIDIAZZ20KAA
ABCE70 281-0773-00 CAP,FXD,CER DI:0.01UF,10%, 100V 04222  MAZ2DIC103KAA
ASCET2 781-0753-00 B010i0G BO11670 CAP,FXD,CER DI:22PF,10%,100V 04222 MALCIAZ20KAA
ABCE72 281-0785-00 BO11671 CAP,FXD,CER DI:88PF, 10%, 100V 04222  MAI0IASHOKAA
A5CE80 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%,100V 04222  MA201C103KAA
ABCREZS 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DA2527 (IN4152)
ABCREB0 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150Mn,30V,D0-35 03308  DA2527 (1N4152)
ASCRES4 152-0141-02 SEMICOND DVE,DI:SW,SI,30V,150MA,30V,00-35 03508  DA25Z7 (IN4152)
ASCRE85 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30v,D0-35 03508  DAZ2527 {IN4152)
ASCRE87 152-0141-02 SEMICOND DVC,DI:SW.SI,30V,150M8,30V,D0-353 (3508 DAZ2527 [1N4152)
ASCRBLS 152-0153-00 SEMICOND DVC,DI:SW,SI,10V,50M4, .DO-7 (7263  FD7003
ASCR817 152-0141-02 SEMICOND OVC,DI-SW,SI,30V,150M4,30V,00-35 (3508  DAR527 (1N4152)
ASCRB2G 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DAZ527 (1N4152}
ABLEBE? 108-1485-00 COIL,RF:FXD, INDUCTOR,220UH, 0%, C. 414, BOBBIN TK2058 TSLO7O7-221KR4L

CORE,RADIAL LEAD 0.2 IN LEAD SPACING,

ABPZ100 133-0588~00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD Pl 22526 48283-028
ABPZ20C 131-0589-00 TERM,PIN:0.46 L X 0.025 S§ PH BRZ GLD PL 22526  4B8283-029
ABP940G 136-1088-00 SKT,PL-I¥ ELEK:1 X 15,RITHY ANGLE 80008 136-1088-00
ABGB30 151-0198-00 TRANSISTOR:PNP,SI, TO-92 i 80008 151-6189-00
ARGE31 151-0199-00 TRANSISTOR: PNP,SI, T0-92 80009  151-0199-00
ASGR37 151-0276-00 TRANSISTOR: PNP, ST, T0-92 80008  151-0276-00
A5(643 151-0180-00 TRANSTSTOR: NPN, ST, TO-92 86009  151-0190-00
A5Q670 151-0188~05 TRANSISTOR:PNP,SI, TG-82 80008 151-0188-05
ABGET4 151-0188-00 TRANSISTOR:PNP,SI, TO-92 80009  151-0188-00
ABQG82 151-0168-00 TRANSISTOR:PNP, ST, TO-82 800D 151-0188-00
A5(683 151-03188-00 TRANSISTOR:PNP, ST, TO-82 8000S  151-0188-00
AbQea4 151-0180-00 TRANSISTOR:NPN, ST, T0-82 8000 151-0190-00
ASQB87 151-0180-00 TRANSISTOR:NPN, 51,70-82 80003 151-0180-00
ASRB04 322-3180-00 RES, FXD,FI1iM: 732 OHM, 1%,0.2W,7C=10 8000 322-3180-00
ABREOS 322-3141-00 RES,FXD,FIi#:287 OMM,1%.0.2W, TC=10 57668 CRB20 FXE 287E
ASRG06 322-3157-00 RES, FXO, FIEM:- 11K OFM, 1%, 0.2W, TC=TO 57668 CRB20 FXE 1K1O
ASRE0D 313-1222-00 RES, FXD, F1iM:2. 2K OHM, 5%, 0. 2W 57668  TR20JE 02K2
ASRELC 313-1241-00 RES, FXD, F1iM: 240 OHM,5%,0.2W 57668  TR20JE 240F
ADRE1L 313-1470-00 RES,FXD,F1iM:47 OHM,5%,0.24 576868 TR2GJE 47E
ASRB13 322-3097-00 RES,FXD,FILM: 100 OrM,1%,0.2W,7C=TO 57658  CRB20 FXE 100E
ABRS14 _ 322-3130-00 RES,FXD,FILM: 221 OHM,1%,0.24, TC=TO 80009  322-3130-00
ABRE16 322-3145-00 RES, FXD, F1LM: 318 OHM,1%,0.2¥, TC=T0 57668  CRB20 FXE 318E
ASRBLY 322-3182-00 RES, FXD, FILM: 788 OHM,1%,0.24,7C=TC BOO0S  322-3182-00
ASRE18 322-3141-00 RES, FXD,FILM: 287 OFM,1%,0.2W, TC=TC 57658  CRBZG FXE 287E
ASRE19 322~3215-00 RES,FXD,FILM:1.69K OFM, 1%,0.2W, TC=T0 80009 322-3215-00
A5RBZ1 322-3215-00 RES,FXD,FILM:1.89K OHM, 1%,0. 2, TC=TO 80003 322-3215-00
ABRS23 313-143:-00 RES,#XD, FILM: 430 OHM,5%,0.24 57668  TREOJE 430E
ABREZ4 313-1431-00 RES,FXD,FILM: 430 OHM,5%,0. 24 57668  TR20JE 430E
ABRE2S 313-1512-00 RES,FXD, FILM:5.1K OMM,5%,0.2¢ 57668  TR2GJE 5K1
AZREZE 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 24, TC=T0 57668  CRB20 FXE 1KOO
ASRB27 311-2273-00 RES, VAR, NONWW: TRMR , 2K OHM, 20%,0.5W 50008 311-2273-00
ASRE28 313-1512-00 RES, FXD, FILM: 5. 1K OHM, 5%,0.2W 57668  TRZOJE 5K1
ABRB30 313-1431-00 RES, FXD, FTLM: 430 OHM,5%,0.2 57668  TR20JE 430
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ASRE31 313-1431-00 RES, FXD, FILM: 430 OHM,5%,0.2W 57668  TR20JE 430
ABRE32 322-3126-00 RES, FXD,FILM: 200 OHM,1%,0.2W, TC=T0 91637  CCF501G200RGF
ABRE33 313-1181-00 RES, FXD,FIEM: 180 OHM,5%0. 20 57668  TR20JE180F
ABRG34 313-1181-00 RES,FXO,FILM; 180 OHM,5%0. 24 57668  TR20SE18OF
ABRE35 313-1470-00 RES,FXD,FILM: 47 ORM,52,0. 2 57668 TR20JE 47E
ABRE37 322-3385-00 RES, FXD, FILM: 100K OMM, 1%4,0.2W, TC=TD 57668 CRB20 FXE 100K
ABRE33 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 20, TC=TO 57668 CRB20 FXE 1K00
ASRB40 313-1114-00 RES, FXD,FILM: 110K, 5%,0. 20 57668  TR20JEILOK
ABRG42 322-3314-00 RES, FXD, FILM:18.2K OFM,Z%,O.ZW,TCﬂTO 80009  322-3314-00
ABRE43 322-3322-00 RES, FXD,FIiM:22. 1K OHM, 1%,0. 24, TC=10 57688 CRB2D FXE 22K1
ABRBA4 313-1512-00 RES, FXD,FILM: 5, 1K OHM,5%,0.2W 57668  TR20JE 5K1
ABRB5D 313-1512-00 RES, FXD,FILM:5.1K OHM, 5%,0.24 57668  TR2DJE 5K1
A5RE51 322-3277-00 RES, FXD,FILM:7.5K OHM, 1%,0.2¢, TC=T0 57668  CRB20 FXE 7KR0
ASRE52 311-2271-00 RES, VAR, NONWh: TRMR, 5K OFM, 20%,0. 5W 80009  311-2271-00
ABRBS53 322-3289-00 RES, FXD,FItM: 10K OI-M,I%,O 2, 7C=T0 57688 CRB20 FXL 10K0
ABRERG 313-1221-00 RES, FXD,FIIM: 220 OHM,5%,0.24 57688  TRZOJE220E
ABREED 313-1471-00 RES, FXD,FILM: 470 OHM,5%,0.2W 57668  TRZOJE 470E
ASREBZ 313-1392-00 RES, FXD, FILM:3.9K OHM,5%,0.2W 57668  TRZOJE 03KS
ASRE63 322-3183-00 RES, FXD, FILM: 1K OFM, 1%, 0. 20, TC=TO 57668  CRB20 FXE 1K00
ASREG4 313-1392-00 RES, FXD, FIiM:3 0K OHM, 5%,0.2W 57668  TR2OJE 03K9
ABREE5 313-1513-00 RES, FXD,CMPSN: 51K OiM, B%,G.2W 57668  TRZOJE 51K
ABREET 313-1302-00 RES, FXD,FILM: 3K OHM, 5%, 0. 20 57668 TR20JE 03K0
ASREBB 313-1512-00 RES, FXD,FILM:5.1K 0OHM,5%,0.2W 57668 TR2GJE 5K1
ABREGS 313-1512-00 RES, FXD,FILM:5. 1K OHM,5%,0.2W 57668  TRZOJE 5KI
ABRETC 322-3193-00 RES, FXD,FILM: 1K OHM, 1%, 0.2W, TC=TD 57668 CRB20 FXE 1K00
ABRETL 322-3193-00 RES, FXD,FIiM:1K OHM, 1%,0.2W, TC=TO 57668  CRB20 FXE 1K0G
AGRETZ 313-1331-00 RES,FXD,FILM: 330 ORM,5%,6.2W 57668  TR20JE 330E
ASRE74 322-3183-00 RES, FXD, FILM: 1K OMM, 1%.0. 2, TC=T0 57668 CRB20 FXE iK0OO
ASRETS 322-3193-0C RES, FXD, FILM: 1K OHM, 3%,0.04,TC=T0 57668  CRBZD FXE 1KOO
ADRETS 322-3163-00 RES, FXD, FILM: 487 OHM,1%,0.24,TC=TO 91637  CCPB0-26487R0F
ABRET79 322-3126-00 RES, FXD,FIL¥: 200 OHM,1%,0.2W,TC=10 91637  CCF501GZO0ROF
ABRESZ 313-1431-00 RES, FXD, FILM: 430 OHM,5%,0.2W 57668  TRZ0JE 430F
ABRES3 313-1431-00 RES, FXD, FILM: 430 OMM,5%,0.2¢ 57668  TR2QJE 43CE
ASRE84 313-1331-00 RES, FXD,F1iM:330 OHM,5%,0.2W 57668  TRZOJE 330E
ABRE8E 313-1181-00 RES, FXD,FILM: 180 OHM,5%0. 24 57858 TR20JE1S0E
ABRBAT 313-1331-00 RES, FAD, FILM: 330 OMM,5%,0.2W 57668  TR20JE 330E
AGRE38 313-1181-00 RES,FXD,FILM: 180 OHM,5%0. 2d 57668  TRZOJEISOE
ASRGE9 3:3-1471-00 RES, FXD,FILM:470 OHM,5%,0.2W 57668 TRZ0JE 470E
A5R81B 313~1562-00 RES, FXD, FILM: 5.6 OH¥,5%,0.2W 57668 TRZOJE GB5K6
ABRS17 313-1302-00 RES, FXD, FILM:3K OHM,5%,0. 24 57668  TR2OJE G2K0
A5LB05 234-0107-20 INTEGRATED CKT:SCHMITT TRIGGER 80009 234-0107-20
ABLBSS 156-1126~00 MICROCKT , LINEAR :VOLTAGE COMPARATOR 80009  156-1126-00
ASUBBD 156-0385-00 IC,DIGITAL:LSTTL,GATES;HEX INV;74L504,DIP14 80000  156-0385-00
.3,TUBE
ABUBES 156-0382-00 IC,DIGITAL:1STTL,GATES;QUAD 2-INPUT NAND;74 80008  158-0382-00
L500,DIP14.3, TURE
ABUSTC 156-1633-00 IC,DIGITAL ECL, FLIP FLOP;DUAL MASTER-SLAVE; 80008  156-1838-00
10H131,DIP16.3
ASUBBC 156-0382-00 1C,DIGITAL ;LSTTL, GATES;QUAD 2-IKPUT NAND;74 80008  156-0382-00
1.500,DIP14,3,TUBE
ASVRB60 152-0195-00 SEMICOND DVC,DY:ZEN,SI,5.1V,5%,0.44,00-7 80008 152-0195-00
ASWE37 131-0556-00 BUS,CONDUCTOR  DUMMY RES,0.094 0D X 0.225 L 24546 O¥A (7
ASWB38 131-0586-00 BUS, CONDUCTOR : DUMMY RES,0.004 0D X 0.225 L 24546 OMA (7
ASWB43 131-0566-00 BUS, CONDUCTOR : DLMMY RES,0.094 0D X 0.225 L 24546  OMA (7
ASWES5 131-0586-00 BUS, CONDUCTOR: DUMMY RES,D.004 OD X 0.225 L 24546  OMA (7
ADWET2 131-0586-00 BUS,CONDUCTOR: DUMMY RES,0.004 OD X 0,225 L 24346 (MA O7
ASWET4 131-0556-00 BUS,CONDUCTOR: DUMMY RES,0.084 0D X 0.225 L 24D46 (MA (7
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Mfr.

Code _ Mfr. Part Mo,

Tektronix  Serial/Assembly No.

Component No. Part No. Effective  Dscont Hame & Description

ASKG78 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.094 0D
ASWE82 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D
ABWER9 131-0566~00 BUS, CONDUCTOR : DUMMY RES,0.084 0D
ASWESD 131-0586-0C BUS, CONDUCTOR : DUMMY RES,0.094 0D
ABWEAL 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.094 0D
ASWES5 131-0B66-00 BUS, CONDUCTOR : DUMMY RES,0.094 0D
ABWESS 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.094 CD
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Replaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly Ho. Mir.

Component No. Part No. Effective  Oscont Name & Description Code  Mfr. Part No.

A5 670-7615-01 CIRCUIT BD ASSY:EMI FILTER 80009  B70-7615-01

ABCA00 285-1252-00 CAP,FXD, PLASTIC: 0. 15UF, 10%, 250VAC D5243  F1772-415-2000

ABC302 285-1191-00 CAP,FXD, PLASTIC:0.012 UF,5%, 1000V 14752 C-2h24

ABC303 285-1191-00 CAP,FXD, PLASTIC:0,012 UF,5%,1000V 14752 C-2524

ABRIOO 301-0474-00 RES, FXD,FILM: 470K OHM, 5%,0.5¢ 19701 50530X470K0J

ABRACL 301-0512-00 RES, FXZ,FILM: 5. 1K OHM, 5%,0.5W 18701  S0R3CX5K100)

ABRB03 301-0131-00 RES, FXD,FILM: 130 OHM,5%,0.54 18701 50530X130R0J

ABRTS01 307-0863-00 RES, THERMAL:10 OHM, 10%,NTC 15454  8G-135

ABRVED1 307-0456-00 RES,V SENSITIVE:250VAC, 20W,METAL OXIDE 03508 MOV-VR50LALSA

ABTI0L 120-1448-00 TRANSFORMER, RF . COMMON MODE,2.7MH, 24 80009  120~1448-00

ASTI03 120-1455-00 TRANSFORMER, RF: DIFFERENTIAL MODE,POT CORE 64053  120-1455-00

ABWB01L .196-0531-00 LEAD,ELECTRICAL:18 AWG,3.0 L, 801 80003 196-0531-00

ABWA04L 165-7745-00 LEAD,ELECTRICAL:18 AWG,3.5 L,8-04 80008  185-7745-00

ABWA0A1 186-0505-00 LEAD, ELECTRICAL:18 AWG,3.0 L,8-8 80008  185-0505-00

ABWA191 195-7747-00 LEAD, ELECTRICAL:18 AWG,3.5 L. 8-19 80009  185-7747-00
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Tektronix  Serial/Assembly No. MfT.
Camponent No. Part No. Effective Dscont Hame & Description Code  MWfr. Part Ho.
A7 671-1483-00 CIRCUIT BD ASSY:SCALE ILLIM 8000% 671-1463-00
A705881 150-0077-01 LAMP, ENCAND:14V,0.08A, #22820 WIRE LEADS 0BaCe 21620
A7DS882 150-0077-01 LAMP, INCAND: 14V,0.08A,#22820 WIRE LEADS 08806 21620
A7v9882 174-1379-00 CA ASSY,SP,ELEC:2,28 AWG,2.25 L 800G  174-1379-00
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Replaceable Electrical Parts - 22354 Service

Tektronix  Serial/Assembly No. Kfr.
Companent: No. Part Ho. Effective Dscont Name & Description Code  Mr. Part No.
0e9210 119-1515-00 DELAY LINE,ELEC:93NS,150 OHM, ASSEMBLY 80003  119-1515-00
FS001 159-0041-00 FUSE,CARTRIDGE: 3AG, 1. 25A, 250V, 205EC 71400 MSL 1 /4
vaa70 154-0861-10 ELECTRON TUBE:T4655-31-2 80009  154-086i-10
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DIAGRAMS AND CIRCUI

Symbols

Graphics symbols and class designation latters are basad on
ANSI Standard Y32.2-1975.

Logic symboiogy is based on ANSI/IEEE 91-1984. Logic
symbois depict the logic function performed and may differ fromthe
manufacturer’s data.

The (L) after a signal names indicates that the signal performsits
intended function when it is in the LO state.

Abbraviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation of
diagrams by Talktronix, Inc., are:

Y 14.15-1966
Y14.2M-1979

Drafting Practices.
Line Conventions and Lettering.

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is asgsignad an assembly
number {(8.g., A20). The assembly number appears on the circuit
beard outline on the diagram, in the title for the circuit board
component location Hlustration, and in the lookup table for the
schematic diagram and corresponding component locator
ilustration. The Replaceable Electrical Parts list is arranged by
assembilies in numerical sequence; the componants are listed by
component number *{see following illustration for constructing a
component number).,

Cam Swlich
Ciosure Chart

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

Section 9—2235A Instruction
T BOARD ILLUSTRATIONS

ANSI/IEEE 280-1985 Letter Symbols for Quantities
Used in Electrical Science and
Elactrical Engineering.

Amarican 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:

Capacitors Values one or graater are in picofarads (pF).
Valuss less than one are in microfarads {(uF).
Resistors Ohms (£).

The schematic diagram and circuit board compenent location
iHustrations have grids. A lookup {able with the grid coordinates is
provided for ease of locating the component. Only the componenis
iliustrated on the facing diagram are [isted 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 appeat
opposite the first diagram on which it was iliustrated; the lookup
table will list the diagram number of other diagrams that the circultry
of the circuit board appears on.

Function: Block Title

¥ Modified Component

(Dot incicatas

Boxed-See Pasds List.

switch closure)

intarnal 1
Screwdrlvar \
Adiustment

Refer to Waveform

Test Voltage

Chassls Ground

Etched Clreuit Board
Qutiinad in Black

Function Biock
Qutine

P LINE SYND GEN

Plug to E.C. Boaxd

- identifies Panel

Controis, Connectors
and Indicators

Coaxlal connactors:
maia
female

External Screwdriver Ad).

Shielding

Circult Board Ground
Selected vaiue, see Pans List

F{O~Pant of
clreult board

Assembly Numbeyr

Board Name % CORPON

and Maintenance Sectlon for
Selection Criterla

SYNC sz

ENT HUMBER EXAMPLE

Decoupled of Filtered
Volage

Refer to Diagram Numbser

Schematic Name
and Number

Componert Narrbet
A23A2 RL234

dosemtiy |

-
Saliakgembly
Amba/ i used)

piemate a1

ERELI5-110y126 6O MEoA A heve Ha At

Sutabe:
of Beplzceatit Bécincal Parts Losl.



he Bchematic Diagram num- ¢. in the SCHEM LOCATION column next to the component, read the grid
are printed on the front side coordinates of the component in the schematic.

d. Using the grid coordinates given, find the component in the schematic
ment Location lookup table diagram.
RCUIT NUMBER column of
mponent you are looking for

F

m

Y

Jidid

m

+8. 6V .
e Foi EXTERNAL J
1
S
£1001
2h0ma ]
@cﬂwasi xados FEN~DOWN]
CIRCUIT s
' Fid 515 o0

CLGCK {45 VIEWED FROM SDE PANEL}
4
18 EXT LLK: 5
Pe1tn SNDEEE B
@
" 2
T Useeic
1]
R A 1§ ¥C3403 @a asgoe
& | rren N % : G
8

¥ ¥
R Y . -
\JEE %Qégé“' %mma @ I HBTER
U1001A" -3 6vy +8.6%p
ME3403 ¥
- 10018 8 oA i
fﬁdaa 5 HC3403 A120% g =
PR TR s ’ ok g1042 s ?
[ £ . X "
;L - 2[5,
Lo

>

VRI912 vhRiDid
21917 Zoatooz  cRapt g YRIGE

W00z Gt X AND Y
UL001D 7 & AMPLIFIERS
4e3403 B boniooz cRI001E
3 12
MREHT: Tewos 14 5
MOET ;u.z I Riga: ¥
JEAG1- Li0e3 ¥iovs RiD13
I BauH tR{gId 2K 1 -
" L H .
RGN N
' ; J; +5vg T @Ionx POWER
Lioet aez  ISUPPLIES
5 23, 80H L e C T
fhoe | ve.svq < B.6vn 10 HI01Z
L AR AT S fyrr ;o005 7 s Static Sensitive Devices

See Maintenance Section

alaf A B 7

BNl 2 ;E ; . m

S0 | g
T, o fcm; S ¥

SET T T

1004 L
-8.6v, e L 2 B.BVp T0: ALOLS é
HE L [E20 o morren gaunc] - i
2230 assﬂ-n/(\( PLOTTER BOARAD ~—p— &3> PAGE Thps | :
FOR —— °

ASSEMBLY NUMBER SCHEMATIC Py
AND NAME DIAGRAM NAME &

AND NUMBER

circuit

board
board

6531.08



‘suoneinByuoo pee; jojpnpucolwag "Z-g aunb

LE-90TYivOzZ- 1981}

*siopoedes pue s10iS1Sal 10§ SBPOY 10107 *1-6 24nblg

1£-£892(05-5892)

"SNOILYOIFIJOW LNFWNHLSNI HO SIONVHD
HOONIA OL 3N0 AYYA AV LNE "IYDIdAL FHV SITALS ISV OGNV SNOLLYHNSILANOD A3

e SLINDHID QI LVHDILN| sesssnmy

— 4d 1x %OLE - %0TF — - INON
s - - e %013 Lo 40, 0l - HIATNS
. ——— ——— —— %S¥ L'g o | 0L - aion
—— 4d 1y %0LE $'oto ol - - 6 JLIHM
—mn 44 820 HOZ— %O+ Lgg o, Ot R - 8 AVHD
QA 06 R i ——— %0113 - L 13701
D0A 5¢ ——— —— 000°000°L 40 01 %R W10 0l 9 ang
20N ST 449507 %SF 000001 0 01 %UT MO0t e 01 g NIIHD
DAA 02 ——— %6 %00+ 000°0L 40 01 % Yol 0l ¥ MOTI3A
JGA S — %ET 0001 4o 01 %EF M 14e 0L £ IONVYHC
20A 01 P — %LT 001 40 .01 %TT 00140 01 Z a3y
20A 9 49 10% %LF H %iT oL L NMOUYE
JAA Y 4d zx %OTE 1 e L 0 ov8
ONILYH 4d pt fepun 4d o1 Jeno
GOVLTON I3NYHI0L HIIAILINA | AONVHITOL | HHIEIINW
ANIVINYL 83N
Q34diQ SHOLIDVEVD SH0LSIS3Y ANVIIHINDIS HO02

r SER 1 ¥ MOVd LVd
02080 Sg8D
o)
aqs
INar ks
3AOHLYD
s
134 HOS
SHOLSISNVYL
r 3ASYD OILSYId
anNo

1ndino | IndNt

VU L

826-0l

26-0lL

1520 '8gel
G520 'y520

3
|
oo y=a

i34

A/

i6n g 08N

L¥60 B S¥BD

HOLSISNVHL

HOLVINDEE SOVLITOA ey

1NN

NS Andlino

Nt/

0840

SOILATIOHL03T3
WATY.LNYL
d3ddia

§)031080RD BUI0S U
1USS8.1G 8G 10U ABW 8pO2 JOJOD @ 16/pus @

SHOLIOVJdVYD
DNV HID

SHOLIOYdVYD
J81a TIVINS

Hunies aberjoa pue Mueod— @

aouRia|0l-—- @

3UBI014800 SIMEladud] — @

saannw- (i)

saunbyy zuennubis pip pue ‘pug 15, — @ pug @@

SHO1SisS3d
NOC1LISOJINOD

30GI HOT0I

SHOISiSEY
WY LN

Pl

H 1
0] uonasy
1817 sied gas

punos

T Jehpn

[

i i
LI

|

R
WaeC

@..

ANoND 8L 1Byl St

dnxool ew ‘pereqsr
Jesdde Ajuo Aeus W
Amnoso e erens |
uBUM ‘BiqER Mol
siuaucdwo ey Aju
$| SOIBUIPICOD pufi ¢
Uoeoo] JusUod )

*(47)) spesejo
“(4cl) spragic..

aul Ul ese sweif |

§

ey

pue e
SOl

Sh"

uoonsy



"SUCHBIISN]|! Pigog BN pue sweibep ojewsyds uo susuodwos Buneso ‘g-p aunbiy

“jesy
PIBOG N30 Ul Uo Jusuodwion Bul BJED0 O} feNUBW SUY Ul UORBJSHY
PIROG U2 8Y1 Yy 3t BaedWOD JUBLINSY BYY Ul PJECG UNONO BY) puld ‘D

WSWINESL BUI W UOIEI0] §,p4R0G JNJID 8U} PUl *pIROG
HNOUO 3} O} 1XBU UMOUS UONEBASNE UOKRSO| PIBOG UNOUS [[BWS 8L WO "D

s

{rg :31dWvYX T HO4)

OLLYWIHOS HIHLONY NO SELYNIGHOOD QiHD IHL

STLVOIONI SNYHDVIQ HIHLO WOl HO 0L
SHNIT TYNDIS LV HFLLI1 ONY IVHINNN

"UORBASN PIEOE JIN0ED B Ul Jusuodwiod sl

pul} ‘uoieoot pub ueall s) pue ueuodwos eyy Jo Jequiny wnoan ey Buisny g

'SCB) OY} JO BPIS HOBQ SY] UD BB
SPIBOG HNOI0 SO SBWBU PUE SIequINU AIQUIBSSY "UO $i Jueuoduios ey Jog
-WwnN Aguisssy o3 spucdsauioo jey) sbed peqge) aul 818201 'enuUBW sLg Uj

pieog JnoaD syl uo Juauodwoy oy} 918007 B

"S8IRUIROCO PUB DiROG UNOKO SY PBSY pUE
JBMRUNY JBUOGLIOD BU) 0} 1XBU LIUNICD NOILYDOT aYvosg oy HE MOOT

Jusuodwiod sy o 0G
“WNN HN2AID 843 pUl 0} UWINOO WISINNN LINOHID 8L} UB0S opeweyos
B3 U0 PUNO] JAGUINN AIQUIBSSY SU) JO} BIQE] UOHED0™ JUDLOHLOD ayl pul

‘wiBelp SEWBYSS 8L} Ul BLUIRNG
pleoq Inoso suy Bupiiew sun Axeay auU) JO JBLICO B Ul PBIEDD| PUB PEXOQ
S| BLUEN PUE JagWInN AqWaessy 8y ) "uo S| JuUOdLIOD St jey preoq 1o
=D 8} JO Jaguny Ajguiessy ey} suriLelap ‘WeIDeID JIesYDSs 8y) woly

"PIBOG UNOAD dANDRASAL S UO JuBU
~0dos 1By} 91B00] 03 puB wribBaip onew
-8Yos B Ul jusuodwon Aue Apuspl of

B

"UONEDOT JusLRdUWIO) PUB UCREISNI] PABOG HNOAD SU) BuuLeIeg |

NO1LVY307
advod
LNIWNHISNI

it HOd NOILYHLSNT
e .v - - SHVYO8 BALECT AX— Y
¢ N\
: E 1 30ESd
.ﬂ._ ”?..........E..m..f. A5 A+ Wotd - - “
" ¢ ~a JTEV L !
Lo NOLLYDOT 2
P LNINOdWOD L avL oz
Ty < 11 dNX00 IWVN wmwe |
e OLLYWZHOS QYOS LINOHID e ze
E, 0 A - - Qz< 11EAVEI E3ANAR (NIROIROT ﬂ
HIBWNN A1BWASSY ot S
- P s L at = ‘ - - ‘ 1 42 \
=% : @ e lwam | BB | mu| x| oz
31074 ¥ @ v 5 L0014 8 = g a 5 NOLLYMLSH T
it R - 4 B OO I I 11 A A auvOod LINDYID
P R A R R . o - _ HOA
Yol oE fgme) oxopow | omn z sav.L 39vd
M - e R SRR R = - - ¢ ANO-T1Nd
S - ARRE IR EREE IR AN ils
" e la] v | e oo p -
A m“w ._.xmv oM«Wm Monon | wion 1 e, Cuvon ] vEHIS | GHYOR | WM : 1o - - S P D 2
0TV ATRWIESY
—v - - OBYOE H3Li0Td AX—D2Y
TT WYHDVIO QHVYOS H31107d AX e
11 ]
e 1.0 2 * g Y oo Vg bty
- - 201G 0LTT
-lsquunu weBRig Jeweuns sul pul 0} Jag
: OleLlayos syl W -UnuU JNSI0 mhcchQEoo BU} OF IXoU BWUNOD WIaWAN NTHDS syl pray 0 .nmmw_«_mmt |y
" Lam nok WIBLOGLLOS 8L JO JSGUINN INOID B3 PUIS OF B(GEY 18U} 10 Jeai au Buioe)) sqel 813 JO 8pIS YOBQ 8y} UO patuld ale SSWBU Pue SIeq
O HIGWNAN LINOHID &) ueog "weibelp oneweyss auyy o) 3xau JUBUOGWIOS BUY JO BAWAN JNDIID -Winu AQUI9SSE DIBOG JN0N9 SYL "PIBOY N0 Byl JO Jaquiny Aiquiessy “WRIBEID SNBWBYDS aU} Ui JudU
Inoo| uoneao Jusucdwog syl U JeqwnN AlqWessy sup 212007 q 8Yl puy OF UOIEASNY PIEOE ENOUD 8y} 01 1x8u 8|ge) dnxoo| ey usag ‘g 81 Uim spuodse.nod 1ey) ebed Inop|o} peqaE) eyl 81200| ‘eniewl BUF U g -odLWo0 38U 81800( ©) PUE PJEOG 1INDID B

{lenueLy sy jo yuoy o Bupel) sgey eyl 1o
] é uo pajulid e seLBL pUB SIBGUINY WRBRID JlBLIBYSS J8q
_m._mm_m JHBWBUDS 8 O} Spuodsanios Jey) abed paqqges oyl 918007 ‘B

T

weabeig onewesyos eyl uo JsUOdUo?) 8 81E00T ¢

*JwnN
NN SY SUIWISIBP 0} uoRELSN 8y} U0 Bdeys pur Base AQ Jo; Bupno| ase

NOA JUBLCALLOD oL B3ED0T UCKBASAY I UM PIBOQ IN0UD 8y} aiBduon "B

welfElq DNBWBYDS PUR JBGUINN HNOAD BU) euuLBIeg 2

ENUBLL SIY} JO Jeas Byl 1B Smela pepojdxa sued [eoeyosw
8U} IO UDIDBS SIU} Ui UOREBASNY UCHEBIO| pJeos NAoas eyl Suisn Aq uo
51 Juauodwios Y1 1Byl PIBCG JINDIC B} JO JBQWINN Ajquessy ey Allkiop

uo peunow wisuodwson Aue Aljuep of

B8

"UONBJSNY| PABOGE UNOAD 8Y) 818007 'L

uonanisy| yseZe

£-6 "Dl

A1diY =

T RNERLM ARbESrN BB 5w e



o (a0 | @ d33MS @ 3LYNGYILW ONY ONIWIL § -
p HoLVHBI 1Y i 2 " & votib- ‘soze JGESD 00300 la—s = 3A37 H3091HL 8
-t -t —s-| d33MS HITIIN §
d3aMg 8 Y 2095
- d4s1d™g o4 ONY 898N '
080 m
A syl zyen [ HOLIMS 21907 SIXY-7 |- <t 50an = 3d071S H39SIML @
- 0BLO 6L Q9Lh ‘IELD |w dsid v ONINIL © ZIHOH © oplBoorus Litwas avy |
I ZI0M~ JBLLD BLLD g 2ELB OELD PEEN FAZT HA09THL € L.
L 0LL8 ‘890 + dWYSHE ZIHOH e F | i | NgIS 8
= - ¢ 'v5gsn 'Eysm = TEGE '0£95 ‘D '0089N 5990 ‘Y98
NOLLISOd | 9248 44 BOLVHYINGD 0L90 4 'S YOGS - HOLYMYGWOD NOILISOd |-t NOILISOd 3WIL
+ Y LNOZ THOM dI3MS JO ONZ 8 st JI907 J33M8 © IWIL AYTIC
‘ < g 'Y0B8N ‘804901 . A ! A A
. ‘3 'ge@an ‘3089 - -
H3I4IIdWY 1NdLN0 yar JER {00 res “cagn IR T [ 300m
.2“_%%.%%%%%.%%4 -l ONTHOLIMS AVIdSIO JLYNGILTY 1, {1) AIND8 g ZIHOH
Il i 1 ] (I AINGTY v gvgs i
I} Y
| SIXV X ¥ et -
4 wsth o
—— $60674 PR
gy [™ {] = avev ¥
o
od [ 4 | | A
+ ’ - Y [ et -
mm\.%xmmm 0 b (N3vgy qmmm..%% ..mwoa.mm% .wvﬁommm: -
. 9850 B . - use v . gage y ONAS™ LT 1T OT907 d33Ms ¥
‘EBGE '19GHD _ - < H3LE3ANT 5 _\Y _
01901 ~ by 440870H
-] SNINNVIEND et 2 . B
- - & | geesn ‘zogn [
1 4 4 6058 7058
i INI135YE
<k Ga6n oLy it}
a~  YOLVHYANGD
[ } I dMETVY | JIEMS J0 ON3 v
H N i A Y
39514l - 54 ONY gvosn ‘2Lrin
- = A Sk gPEE e gl
) 72G6H
- . 31907 ONV i pw—
- - mowqmmzmm d34Ms ¥ ]y i i
st — ¥ ¥
e sl ol - - Tors
- - - 2 3MEYNT OTdL AL (B d d
. - - YI9gIHL v
. 1 - o 2914 o . vNaIS @
320 HH3A szzs [ itw11 w8 | | a3s ams a/v ?E,zmom mm HO AIO/D3s | P
430 LHaA+
[ ¥ £64 088 Ta8
134738 065 | LHIANI
: HINSTIHL §2eH) 'B2EMI ¥ ) “. 4 l E | e ATO/810A | H0-0NO-TY
ogen R Er
g HILAT WY - GNIHILIMS i _ Z Ha |
i 9THL. LNI Y39516L A W Ny ogin_ g o02in Z a1g 2Ha ¥ i ] [ !
9| WNHAIN Py Ady ScWYIHd e s Goven ¢ SHOLYNNILLY
4 i | I | < AT LH3A dWYSHd ZHO  lem G 'grean ) i i i 2 HD ONY T HY i !
1 - | R e g 1 P m _ “
- - m- (G2 'OGZD 0v2670 ‘s22n | Eovl ‘Oryn 1 08N 69 898 ‘5gn HNIdNOD
seen 'sgep voeo [ “ozep ‘aczn [ ‘E02HY ‘202HD _ 980 dOHI WY | | HOLYONZILY | | EGD 08N | LNdNI ONv | 5
‘aze T 2en - 'tEZH '0EEH EOZD '20E0 TCEHI  '002ED gv5s HSYHIYHY 7-MG “dWY H343n8 HOLYONSLLY |
L.Qren H3T4ITdRY .ﬁ,._«wm_ﬁm%o - zw.wwammuo e HOLIMS » dOMO . 2H9 2HD AT Z-HEIH eHo
EQED 20ED u35ITHL 2 Ho -t A TANNVHD w 14 \ 1 _ 300K A HC 2 WD
H3LAT WY WILLHIA
HASSIHL ¥ HI i + i - T -
o i - Wik 0sss A HOLYANALLY b oth PNE v
- 918 2HI cav -
- - EHOY et 91807 e asvHavavd [ T z-Mg7 ™ newv waddng T dorvonsLly [ @)
9IHL THO» | Hatims 1§ 2Ho THO D I Z-HOIH THD
. O EE e [ OEEN '8 'vozin |- TANNYHD R og T : X HO T HO
- 1, s el £ |
ONIHOLING H399IHL  |ea LNdLN0 W3ILE3A di¥Idd THY e ¥~ o J0-ONg~2¥
I z SIS THOF ATO/SLI0A
Erd ¥ HO ¥

.m :hmmH_ U%ou v _wu%mm g8y _ M3TA 9THL ” zom.mmomT HO

26ED 8665 . 0oEs 2ty



Ye 1od 006

oe ei3e] Q4L86A 8 ja)ts: ooBer ¥i 800 Looad

a8 fivs] rrocH hid Loc oiFer Y1 8600 10084

e €0G 04060 Ve fah ¢ [Leer 0§ ol id
NOHWDOT BEIFNNN BIBANN NOUYOOT HIYNNN HIANNN NOUVEON BIGANNN HIAGWON
WaKDs WaHOS LINoYIo WIHOS WAHOS WNJHIQ WAHDS WAHOS LNOUID

S1HVd HIHLO

"SaNBA 8ALB)
-s1s91 Wweuodwos amsesw o] Bupdwene siojeg pue
spieuodwioD Jayio fo siedwn( eoies Buuspiosur o Bul
-13p|0S 81048q 440 01 YOUMS HIMOJ 81 18s shemiy

‘peleoo| &G AW SISIXe HOUS B UDIUM U 1noJID
a ‘eu| ou) Uumop Jeupe; siedwn] Buiy Ag "euy Alddns
JEUL U0 Aynoso eyl Ul SHiXe Hoys B jeuia|qeqold fusas il
‘Aiddns 1wy sposi oy Alddns jemod sty wioy stadwinf uret
ayt Jo suo Buyy Jeye dn sawoo Aiddns Jamod g

‘swe.ibe1p (osuuo0IBl
DIBOQ YNOID puR UORNQUISID Jamod Byl Uo JBgLnu Juau
-odwio auy 0} waoelpe usnB s1 weliodwoo 1o Jadwn|
aonEes B Jo ucpeoo; pub weibep oeweyos sy siesd
-de abeyon ey uoIM UG Jaquiny welSen onewsyss
eyl Aq peleoipul st pJeod 1Inoio e 0} pas) Ajddns Jemod
4or3 "SpiRCY JINCHD 01Ul pepIAlp aie sweibeip suonosu
-I02JaIU pJeOg YN2ND PUBR uonnguiskp temod auj

‘Jouued ey asoll pue siadwind aones Suinowsl Ag a)g)
-0S] 8 U0 jeUl SPROY 8soLy) aujuelep o} sweibelp ogew
-80s 8y} UM uonouniuon Ul pasn st weBep uonngu
-sip Jamod ayy Juswinsu syl inoyBnoy; speo; [puwsxe
0} swiod pasg snosasiunu sey Alddns pajenBal yoeg

FdNA330dHd NOLLYTOSI A1ddnNS H3aIMOd

AL sk
aouelL

LB

-ujse
-1jOA )
punol
SUHOJ
10} pa
-eay

Sunes
-JBUID



G, 9-4

PLOLUCK VIAGHAM

“welbelp ¥oo|g -5 anbld

s
LIV -t 88N «||||||I| TINd 0FX A\.V dddMS 8 JLYNHILTV ONY 9NIWIL 6
ZE-£89. - HOLYHEI VD . i
= d33MS 8 -
. 0920 I dSI10 8 94 ONY 8599
eyl gred ewes 4510 v HILIMS OI907 SIXV-2 et
st . ; OV JELD ONIHIL © ZIH0H 8
743G ZIWOH- Bedd BLID g 2E/0 OELD FEE R
st Belb BALD dWY3Hd ZTHOH [ i T
Q430 ZIHOH+ L L ¥
2884 - e mzoﬁhm& wmmE 44 g me
Y Y WML 35 + "W LNOZLtioH FEEL
© - b e
HITSITANY LNdLNO Y L1 L '£890 'v89s  'EEgn -
s¥07E 1] IVINOZIHOH ONY ‘2898 'v/88 '0/80 %
v ; it~ GNIHOLIMS AVIdSIG BLVNMILTY |,
N HOLvHaIva -
oL M | 2880 'E8D [ i i 4
AT 37v3S
AlddNS H3MOd ONY } I :
"31JdIdWY SIXY-Z SIXY X 4 ~a
§311deing i -
H3Mad A -t
* | L 100874 T .
YOBHD - -
LyE0 ‘v osoes Mosn ‘E0BHD 20683 | D -
ki 'y¥ED GEGD BEGE RERSY (L8 les "TOBHD 70064
Y3 LUIANT i TOBHA 'TOBS |
8Y6l 1NGNT H3aM0d [
BHaX | = ¥
o A Eb+ | * i
« ; 9858 ~ -
NP L 4 » A ‘2850 15540 -
- v188 oreg _‘oven
_ _ 8260 BILOLS T ’ . ! ; _ -
-2 »OED GEED 5280 'CREN | OHTHNYIBND
-] HFLEILONW AH od ALISNBINT Y STXY-2 - ot
- g i 4 ') -
arg9 -
ALISNBINT . il
S — - GHLNGD |- | snoc4 :.szwszW ONIdJ Wy3g |0BES \ *
aI89 $n904
EEok 20864 "Ztosy H399THL !
ENIT - - * ggi -
Y
1y B i h
el uE- S T T
- - - - |
37EYND o N _
§IHL AL - - ,w
- - A 0By 2sty =
- 330 1834~ 9225 | LINI1 Mg | | 036 dus 8/v | _ “ _>memm
- TRy NOILISOd 12 M2 :
Y o0y 1NdLNO GNY : TRERECI . ! vy & |
! 0LNY d-d H399THL 4 Lo8n 399181 osen oot “aaun e !
garn ‘B2vD 50D - H3patuL Sl 1N LT : a3 ‘eeen szmw_%Mxm 0gin_'C ‘002N | ,
23vn 'even I g0t
‘02v8 ETY® | H399THL V  |uu ¥ + 3 i R | V3T LHE3A dHY3Itd ZHD  |-m ‘9 ‘9 'deesn
\ TBAZT H398THL TP . i . - ; - A ONIINY'IG |-wt
a1AY d-d 6GED 'ZEED e = (520 'gEEd | | 0reETC 22N | P Y J0HI ONY JOHD
ONTHILIMS GEEN ‘8520 vGel £0420 'sozn 'TO02HD ‘20240 IS0 JOHD P
o H3Q9THL ¥ ‘e2ED /26D g TEED ‘0EEl EOSD ‘2028 'T02H]  'Q0SHD |
1 I '£06D - EOED H3LA Y o NofEAC ] aniyavime [ HILHS e d0Hg
A £e0 20e H3TGIHL 2 HO - v ,
e 0e Lo I vaED yggaiBL 1 MO i + 1 - -
w! PLVE ELYD et HOLYHYIWOD -y 2 Y280 1SED ) * - ST R -
B399IEL AL oapal TYNU3LXE ¥ - - 01807 lef—
Y399THL ¥ lm STHL HI i HOLTMG 1§ 2hko
) ) - i
I ] 0 '0895N, 'SSGn 0ETN B 'YOZEN e TANNYHO HL08
- 0585 "00vD : ozt -t
~t 21907 i 83141 gV . .mmmm .mo“m et o
ONIHILIMS H30OTHL |-g LNdLNG VIILH3A dHVItd THD |« .
5 -
s
A3 3075 1dnoa LAdNI oo v|  [3ounos g9 v * M3TA SIHL m _ NOTLISD T HO
" w39elvL v Y399THL ¥ xav =0 | ix3 h _ _ ¢
26€8 ag6es oozs 2t
UOIIONASY| YSEZT SEPH ogrs Q8ES



LYzl

‘SANEA BALE]
-gisal weuodwiod amsesw o) Bundweye sioeq pue
siusuodiuoo Jayo 1o siaduunf esies Buuspiosun Jo Bu
-19p|08 810j8q 440 Ol UOUMS HIMOJ 8UL 193 sAemly

‘palea0| 8¢ ABiU $151X8 LOUS B UD[UM Uj IINOHD
al) ‘auy au umop Jayle) siedwn| Bupi Ag "suy Aiddns
1eUy Uo AINOBD 8L Ul sHxe Hous B 1ew sjgeqold Alaa st it
‘fiddns reut eyosi 03 Aiddns Jeamod alg wioy siedwinf urew
al) jo suo Buiyy Jeye dn sswod Ajddns Jemod e j

‘siwelBerp 10suu00I9U
prRoq INONO pUR Uopnguisip famod sy uo Jaguuny Jusy
-odwion ey 0} waoeipe ueall s1 weuodwon Jo Jadwn|
801M8s B 0 uoheoo| pub welbBeip onewayoss syl 'sized
-de efiepon oyl Yom U0 Jequinu weibep oneuwsyDs
au1 Ag peieDipul 8] PIBOY INDID B 0] pasl Alddns Jamod
{oB3 ‘SpIB0g N0 O papiap aie swiebeip suoposy
-UODIBI DIBCY INDND pUB UoRnRgLsip Jemod auyl

Jouues jeyl escul pue ssedwini aoines Buaowsl Ag a1e)
-0St 20 UBD IBUI SPRO| 9S0U} sUilLSap o1 swelBeip onsw
-840s aU} Yum uonounluos w pasn st webep uonnglh
-stp Jamod syl wewnisu eyl inoyBnoiyl speo| [pUIBIXS
o} sjuiod pasj snoanu sey Aiddns pejeinbel yoel

3HNA3d00Hd NOILYTOS] AlddNS H3aMOd

“Juswinsu sy Bunsey Joy waozmo_u__momaw pamnbal
BU} 198 ‘[enUBLI SIU] JO ‘b UOJD8S ', 8INPBD0Id Ho8UD
aouBlLIOMed, 8Ul Ul |-y o|get w wewdinbs 1saL

ANIWLLINDI 1S31L d3ANININODIY

‘weibBelp oneiUsyas aul U palEdIp
-Ul se paousisial are safieyoaessyy ‘s weibeiquo ssbe
-HOA Jayanut pue Joeinbaieid ayj jo uondsoxe syl yim
punoiB sisseud 01 pasusisjal aie sluaweinseepy abed
SULIOBABM (oBSa U0 poleolput ale sabeljon dyoeds
loy pssinbau sabueyo Sumes-jonuos ‘dres sjuswains
-BBIN SWLOISABAA BU) Ut paiinads SUsHpuoD oy Japun
Bunesodo juswinigsur aul Uim psurelqo s1em ‘wesbep o)
-jBLUBLos ay) U0 psiedo| 'sjuswainseawl abeyjon reoidAg

SLNIWIHNSVIN IOVLI0A 00

"SLLLICIBABM {0 188 UOBS JC] ‘papasuU §i ‘'paied
~Iput osie ale pasnbal sdvjooy pue sieubis Indup “suuog
-aABM JO 185 Uoes jo Buuuibaqg ey 12 pajou aie swioj
-9ABM Oljfoads Joj sBumes joRuoo ey o) sabueyn

INHON 1dNOO ¥

JAOW 1H3A IoHNOS g8 Y
abusipiy pElLER

{ino uoyuna) eaisod 34018
OLNY d-d 8poiN
WHON 4400 10H HYA
HIODMWL Y

abueipin AT

{ino uonna) eAlsod 34018
HIDDIYL g

SWw g0 NOILISOd INIL AV13a 9

(U qowy) 4O sayuben 01X
waep o elgeUBA AIQ/O3S

SW g0 ANQ/o3s gapuey

v Aa0W

abueipiiy NOILISOd
[BJUOZLION

aND Buiidnog indu

elep o SigelIBA AIQ/SITOA
ASO NA/SITON

{ino uouna} 4O LHIAN
ino uoung) 4O LW me
LHOD IAOW

abueipiy NOILLISOd

(s;suuey) yog) [eoiusp

:smoljog se sBumes o0

-L0D [BI1IU} BU) 8YEW ‘SULIOISARM 8SBU) IO} JUSWINASY) 8L}
1581 0f uswnnsy au Bulocyssignon u Pie o} papus)
U 81 1BU} SUOHRISNH UMOjBARM 18] aie sweibep
oneweyos ey Bupsosud sefied puey-ust syp uE

SINIWIHNSVIW WHOJTAVM

SdNL3S ADVLTOA ANV WHO43AVM 1S3l

uononIsu] Y5Lee

€28 RAWS LD TR I APV OISO SAT B



OE ‘Lt A8+ oe
o8 ‘LI NG+ &2
b ‘L1 noe- g2
oy 'L ano | sz
B ‘4L ane | g2
ag £ dms g gz
as iz ONASTIIW | bR
e 'L aMs v €7
az {11vA 22
oYLl ane i1z
ar’s 20VHELITY | 0z
By ‘1t aND 51
oy ‘LE GND gi
ap ‘L1 aNo ZL
aes's A¥i3Q gl
at'z (MANO v | st
gz 'L 10T138 HHO L
He ‘2 dSI0 8 £l
az L LIvH zL
HE ‘2 3T Z Li
HE ‘L SNIINI 8 01
az s AaNo '8 6
He 'L (Vd3s 8
HZ 'L dasia v | 2
av 'z gELERNE: g
e ‘il OND g
g ‘1 aN® t
av 'L 3d01S' 8 £
DE ‘L1 @3sn LON g
arv 'z TYNDIS Bl 8 1
SALYNIGHOOD] STLVNIGHOOD FWYN ‘ON
GIHD ANy aido Ny INDN IHIM
"ON "BYId ‘ON "DVIa
WoHd/OL
(sv) oovsd o1 (Lv) 00v6P
HE 'L MG 'L gasn LON s
ag 'y Eri IWWHON £
g5k ELR LHIAN 2
HE 'L HE ‘L QI8N LON i
SILYNICHOOD| SILYNIQHOOD FNYN "ON
a4 aNY aidn aNy EL THIM
"ON "I "ON "BYIC
WOH/OL

28 0t on Wi Z
0% ‘01 TOHINOD NOTH L
STLYNIQHOO0D : STLVNIGHOOD AWVYN "ON
alyn aNy aldn gnNv AN Iyim
‘ON "BvIa ON "BYIg
wodd/oL
{2v) zo86Mm 01 (1v) ZoBsd
g1 g g1 g S0d ZIBOH 4
gL'y Y P ULAX £
aL'g i 'g GIsn LON Z
v¥2'g vZ'g J40UI0H 3
$ILYNIGHOOD | $TLYNIAHOOD AWYN ‘ON
aido aNy aIHD aNY aNM HYIM
‘ON "BYIa ON "BVId
nodd/oL
{€¥) 1026 01 (bY) 1026d
g 'hi ve 't _nee- 14
300 380Hd
vEL Vil LHD £
8% L Wk L aND z
g "I Vb 'L Ing'g+ L
SILYNIQHOOD | $TLYNITHOOD SWYN ‘ON
QiyD aNy Iy ANy ANIT FHM
"ON "OYIC "ON "OVIG
nodd/oL

(ev) 00zem o) {2v) D0Z6d

{ev) 1L666mMm 01 (1Y) 1666d

B 1t ay ‘g g+ i
021t g5 g ‘AT~ 9
8z '8 BIS BIXY X g
Sr AN %8 ND t
EEA MG + £
Ei dms- 2
0z 'Lt ay'g aND i
SHLYNIQHOOO | STLYNIGHOOD INVYN ON
ards aNy an any NI HHIM
ON "OvIa ‘ON "BYId
wodd/0L
{1v) s026M 03 (bY) 50484
o8y ANdNI1xX3 8
02y aNo 2t
0z a3sn LON gl
0z b agsn LON Sl
for A OND ¥l
0z rag 41 £l
0z ray 44 zL
€59 _lss o1t
469 Q37 aomL | ok
as 'z A0S 8 8
2L (MMAINC g 8
gg ‘9 13say"ss z
ar'g _Qd-d 8
Bz's T3AFT OLnv- g
0z2's T3AIT OLNY + t
B2y AT Y €
6 ‘s 4OV z
Bz s aasn LON L
SALVYNIQHOOO] SALYNIQHOOD INVYN ‘ON
A1y GNV aido aNy HNI FHIM
‘ON "BYId ‘ON "BYIg
WoH4/OL
(ev) ezeem oL (Lv) t2zer
Hy “+ av 'z _ anN® v
HY ‘L 882 HIS gHO+ €
Hy ‘L ar 'z 018 gHo- 2
Hy 'L ac 2 GND L
SELYNIAHOOD | STLYNIQHO0D INYN "ON
CIEE ONY 4o any 3N IHIM
‘ON "DVid "ON "BV
WOHH/0L

or ‘L IDYHLAH G 1 Ok
91 'L aND | - 8
LI A (Mzaive v 8
Hp '8 dMs v l
ae'e GEsN LON 9
as'g gasnion | ¢
ot ‘e {Jasn LON ¥
ol dMs g £
g€ ‘8 481081 2
g8 'g 48107y 1
SILYNIGHOOD | $3LYNIGHOOD TNYN "ON
Qi4D ANy a1HH gNY HNET AHIM
‘ON "OvId ‘ON "BYIq
WOH/OL
(1v) 0028 01 (by) 00284
ar'y TIEYNT BIHL AL ] 8L
- 13A3T g 2i
gz 2 (IAINO Y ol
gy ‘¢ (VLHD =1
L'y {Mva | #t
0Z kL HAgE- | €L
az'e LW ME A
852 (UeHo | 1
082 S0d 2HD 04
852 MIZIA DL 6
A HA'8 + 8
ag'e d38 dMS 8 4
DLE SOd +HO e}
ac ‘0t GNIS Wyag g
g2 '0k SNIINTE | ¥
gz ‘ot SNILNT Y £
Dz 'LL _ ON® 2
gy ‘ot WO 3v0S L
SILVYNIGHOOT | SALYNIGHOOD AWYN ‘ON
QidD aNy dIgo any ANN JHIM
"ON "OVIg "ON "BYIg
Woud/oL
(ev) zgeem o1 (Ly) zeeer
Hz 'L 822 _ OND ¥
HE 'L 812 OIg MO+ g
HZ 't 822 BIS” LHO- 2z
HEZ 'L ai 'z anNe L
$ALYNICHOOD | STLYNIGHOOD ANYN ‘ON
YD GNY dI4D aNy INIM BHIM
‘ON "OVIg "ON "BYIJ
WOYL/0L

{zv) 80L6M 01 (1¥) 80L5d

(zv) coLem o1 (1v) £0L6d






CIRCIHT BOARD INTERCONNECTIONS
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CH 1 AND CH 2 ATTENUATORS DIAGRAM 1

ASSEMBLY At

CIRCUIT SCHEM BOARD CHouY SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOGATION
J810% 1A B8A wio1 1A 8F woaa1 1A iF

w10z 1A &F waaa1 4A kG

Partial A1 also shown on diagrams 2, 3,4, 5, 8,7, 8, 8, 10, and 11,

ASSEMBLY A2
ATt 28 28 ca 4B 3E R8 20 10 R82 4 38
AT2 2 28 c83 5B 1E R10 26 is} R83 40 2]
AT51 4B 38 Cod 5B 1E Rt s 1C R84 4D 50
AT52 4C fel:1 cos 58 3E R12 o] 18 RBS 4D 3D

car 58 3E R13 i) 20 Reg 40 aD

cz 28 1B R14 0 1D RBT 40 an
c3 20 1C CR? 20 2c R15 20 10 REe 4D ap
c4 28 1B CR18 20 i Ri18 @ is] R68 4E 3C
ce& 2B 1B CRS7 4D 4ac R17 20 D R71 4E 3E
ce 2 2c CHRE8 4D 3C R18 2D 1D R72 4F an
c7 2D o] CR8S 5F 3 R18 2E 2C R73 4F 3E
ca 20 i} CR88 5F 3E R20 2D 10 R75 4F 3D
(#3105 2D iC R214 2E 1E R76 4F o
(23] 2c 18 ES0 4A 2£ R22 2E 1o RIT 4F 4D
ciz 2 i} EQ1 4A 38 R23 2E 1E R79 4F 3n
Ct3 20 2 R25 2E 1 R8O 5F 4
c17 20 G J2850 1A 2E R28 2F 1 AB1 5F 4E
G1e sC 15 J2850 1A 2E R27 oF 20 R83 5E 4E
cat 2E 1E JB200 3H 3E R2g 2F 20 Ré4 5F 4D
c28 2F 1D JB200 58 3E R3C 3F 2E R85 5F 3E
cz7 2F 20 JO200 &H 3E R31 3F 2E Rav 5F 4E
[oxci] 3F 2= Joes1 1A 2B R33 3F 2E Rag 5F 3E
€35 3F iE Joggt 4A 2E R34 3F 20 Rot 5F 3E
cas 3G 1E Ras 9F 1E Ra2 5F 3E
cs2 4A R 103 5A 3E Ra7 3F 2E RS2 5 4E
CE3 4c ac Lo 5A 3E R38 3G 1E ] 40 an
C54 48 3B Rag 3G 1E 2 50 3c
Cs5 4B s F2900 2H 1D R41 3F 1E Rad 50 je o]
cs8 4ac ¥ R42 3G 1E
csy 40 a Q18 2D 2C R43 3G 2E 5t 3A 2A
cea aD an Q15 2D 10 R4t 3D 1D 810 3E 2B
c8g 4D ac Q18 20 1c R4T 3D ic 851 3A 45
C81 4C 3B Q83 4D 3c R48 30 ic $80 4E 4B
cs2 ac B Q65 40 30 R&1 4A 3A
cea 4D 4. Qse 4D ac R52 44 3A Uto 2c 1C
ce7 40 3c R&3 4C ac ] 2G 2E
€89 5C L A1 2A 2A R54 4A 3A uso 4 o
on 4E L R2 28 1A RES 4C 3B uso 4G 4E
cre 4F 3D R3 26 1 R56 4C ac uso 50 1E
o77 &F 30 R4 2A 1A R5? 4B 3B ug1 £C 3E
£ae 8F 4E RS o] 1B RE8 48 3A
cas 8F 3E R6 26 1 ARS8 Do 3D Wg103 2H 2E
foc:t] 8G 3E R7 28 18 R&Y 4C 3D W&108 4H 3E
£90 4B 1E A8 28 2A RBt 45 3c

ASSEMBLY A3
cag 5E 28 REBS 5E 38 580 BE 48 w8200 5F o0

FPartial A3 aiso shown on dlagrams 2, 3,4, 5, 6,7, 8, 8, 16, and 11.

OTHER PARTS
Ja100 24 CHASSIS JBE10 44 CHASSIS




Al1-—MAIN BOARD
CIRCUIT SCHEM | ClRcurT SCHEM CIRCUIT SCHEM CIRCUT | SCHEM CIRCUIT SCHEM | CIRCUIT | SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
c180 2 cs19 & c979 10 CRS70 10 aas? 4 R120 2
cri4 2 €520 5 c975 10 aas4 4 R12t 2
ci1s 2 C525 8 core 10 oLez10 3 Q3sz 4 Ri22 2
c1i6 3 c527 8 co79 10 Qs 4 R123 2
c1z0 a cs520 8 cos? 8 DS856 10 Q389 4 R124 2
cizs 2 C531 6 DS8ss 10 Q400 5 R125 2
ci28 2 537 3 CR133 2 DS870 1 Qdoz 5 R128 2
c127 2 C538 2 cr18a 2 €405 5 R127 2
c130 2 C539 2 CR200 2 E200 H 0406 5 A130 2
€133 2 C540 3 CR20t 2 E201 t Qsue 4 R131 2
C150 2 540 11 CR202 2 272 11 Q413 5 R132 z
c1a4 2 C545 2 CR208 2 590 11 Q418 4 R133 2
c188 2 C547 2 CR226 3 ES07 a Q420 5 R135 2
¢17s 2 565 4 CR227 3 Q421 5 R136 2
ci7s 2 o560 5 CR228 3 Jeane 2 0422 5 R138 2
c1r7 2 C580 11 CR228 3 Jeaez 3 Q423 5 R139 2
c180 2 c603 7 Ccrar2 4 J2292 4 0428 5 R142 2
cios 2 C835 7 CcRag3 4 Jzaze 5 Q428 5 143 2
C199 2 646 7 CR3%9 4 Jooa 4 Q440 2 R144 2
C200 11 CB47 7 CR405 5 2223 5 Qa4t 2 R145 z
ceot 1 c648 7 CR406 5 42223 6 Q448 5 Ri50 z
c204 3 C649 7 CR408 4 42300 7 Q450 5 R15% 2
€210 3 Ce73 7 CR414 5 J2400 1t Q473 5 A152 2
€215 3 c764 8 CRA1S § J2500 5 Q474 5 Risa 2
c220 11 cri 8 CRA&1§ ¢ J2600 6 Q478 5 R154 2
cozs 3 cr74 8 CRe67 5 J2700 8 4Tt 5 R155 2
ca28 3 c77s5 8 CR4TS 5 J2850 8 Q487 5 A156 2
coos 3 c77r? 8 CR4TT 5 JG100 1 asot 5 A158 2
C229 3 cr7s 8 casot 8 J8103 2 Q509 6 158 2
caar 3 crat g CR502 8 J9108 2 Qst1 6 R183 2
c23e 3 cr82 8 CRS03 8 J3400 7 0525 8 B164 2
c240 3 c785 8 CRS0B 8 J8400 1t Q565 & R166 2
G241 3 cr87 8 CRE0G 8 JOE4d 7 Q876 & H166 2
c242 3 cr8e 8 CR514 8 Jos7o 10 0578 § R167 2
c2s0 3 C796 11 CR518 & Joag2 18 0583 19 R168 2
cast 3 cr87 11 CRS529 6 JoB84 8 G586 10 R169 2
£o55 3 c799 11 CR551 10 Bdt 7 A170 2
c282 3 caze 10 CR564 5 1266 3 Q7es 8 A1Ti 2
cz74 11 cas 10 CRE41 7 L2657 3 Q7o 8 R172 2
C281 a c828 10 CHE4Y 1 L451 1 Qrrs 8 B173 2
c2ag 3 cea2 16 CRB48 7 1439 11 ars 8 R174 2
cz9z a ca3s 12 CRE49 7 L858 10 arg 8 A17S 2
catz 4 Cc845 19 CRT12 7 Le60 10 Q780 8 R176 2
Ca37 4 [o2:213 10 CR764 8 LO61 18 a78s 8 R177 2
<350 4 ca47 10 CRY0 g Lo68 19 Q788 8 R180 2
€363 4 C846 10 CR780 g Q804 10 R181 2
Cag1 4 851 10 CR305 16 PB70 10 Q84 10 a182 2
Cags 4 €853 10 CR818 10 P71 10 Qazs 10 R183 2
G390 4 ca54 10 CRE20 10 Po08 g Q8z9 10 R85 2
€386 ] cass 10 cR823 19 P909 g Q835 10 R186 2
C397 4 cart 10 cRB824 19 PS40 g Q840 10 Fi188 2
G402 5 c873 16 CRS25 90 @45 1 R189 2
C408 4 C875 16 CR829 10 G102 2 88z 10 R192 2
Cdos 4 0877 19 CRB40 10 @103 2 885 10 R193 2
ca10 5 ce8t 10 CRB4S 10 Qi 2 Qoo g B194 2
a4 § cesz 10 CRE51 10 a1ts 2 Q928 g /195 2
€416 5 ceoa 10 CR853 10 Q152 2 Qgss g 200 2
G418 4 ca04 9 cRes4 16 Q153 2 Qo35 ) R202 3
G419 4 ¢o0s 9 CRE55 10 Q164 2 0938 g R203 3
€420 § c807 8 CRE82 10 Q165 2 0938 ¢ A204 3
G4z 5 cots g cAH g Q202 3 Q944 g R206 3
€451 i co17 § CRE02 9 0203 a Q946 9 R207 3
G453 5 c919 g CRY03 g Q208 3 Qo4d7 8 R210 a
459 & co22 9 CRS04 a Q207 3 a2 3
C480 5 cazs 9 CRS07 9 G280 3 R160 2 A213 3
G467 & C840 9 CR508 9 Q231 3 7101 2 R215 3
C46¢ 5 Co41 g CRI2C g Q254 3 R102 2 R216 3
G473 5 C942 g CR946 g Q255 3 R103 2 R217 a
C4a7 5 €943 ] CRY47 g Q256 3 R104 2 B216 3
€494 11 c9d4 g CRY48 9 Q257 3 R108 2 A2ig 3
€499 11 €948 -9 CR54 10 Q283 3 R108 2 R220 2
€500 8 c954 10 CRAss 19 0284 3 r108 2 A202 3
C501 8 cos56 10 CRISE 10 Q285 3 k109 2 R223 3
G582 6 cos7 10 CR957 10 G302 4 A13 2 Az2s 3
€503 8 cos0 10 CR950 10 Q303 4 R114 2 A28 3
€504 8 cos1 16 CR961 10 Qazy 4 R115 2 R227 3
©505 8 co82 10 CR9&Z 10 Qazs 4 A116 2 R230 3
C508 & €963 10 CRuss 10 Q36s 4 R117 2 RZ3t 3
cs07 1 €965 10 CRY65 10 Q374 4 R118 2 R233 3
gg}g : Co68 19 CR387 10 Q3sl 4 R116 2 234 a
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A1—MAIN BOARD (cont)

CIRCUIT SCHEM CIRCUIT SCHEM CIRCWHT SCHEM CIRCUHT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NEIMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
R235 3 R361 4 R457 5 RE46 7 RBBS 10 U504 8
R236 3 R363 4 R458 5 R&47 7 R889 10 Usos 8
R239 3 R3s4 4 R459 5 RE48 7 R8s0 10 usaz 5
R240 3 R365 4 R460 5 RE49 7 Rag1 10 usa7 2
R241 3 RI&6 4 R461 5 R673 7 R8Y3 10 usag 2
R242 3 R367 4 n462 5 R&76 g A905 g U565 4
Re44 3 R368 4 R452 5 R757 4 RO06 9 U585 4
R245 3 RA3se 4 R464 5 R763 4 RoL7 9 [8}:1:7] 10
R250 3 R372 4 R466 5 R764 8 R908 9 us3p 9
R251 3 R373 4 R467 5 R786 8 Racg 9 ue7s 10
R254 3 R374 4 R468 5 R768 8 A2 9 U985 8
R255 3 R375 4 R469 5 R770 ] RO13 9

R256 3 R38% 4 RA7D 5 RT71 8 RO14 9 VR2G0 2
R257 3 R382 4 R473 5 R772 8 R415 9 VR&45 7
R258 3 R383 4 R474 5 R773 8 AE 9 VR712 7
R268 3 A384 4 R478 5 R774 8 RI17 2 VR754 8
R261 3 R38% 4 R477 ] R775 8 A919 g VR782 8
R262 3 R386 4 R478 5 R776 8 RE21 9 VRE28 10
R286 3 R387 4 R478 5 RT77 8 A922 g VRE25 g
R27% 3 R388 4 R480 5 R778 8 A925 9 VR3S 9
R281 3 388 4 R481 5 R779 8 H926 g VRG4A3 9
R282 3 R3V0 4 R482 5 R780 8 RO27 b4

R282 3 R3g 4 R485 & R781 8 ng28 8 W1C1 1
R284 3 A3g2 4 R487 5 R782 a RY29 g w12 1
R285 3 R393 4 R4g2 5 R783 8 RO30 g w199 2
R28é 3 R34 4 R484 1t R784 8 A935 9 W226 3
nagz7 3 A395 4 R500 8 R785 8 RY37 g wz62 3
R288 3 R396 4 R501 6 R786 8 RAY38 @ W272 11
A289 3 A397 g R502 6 R787 8 RO39 2 w281 3
A292 3 R398 g RA503 8 R788 8 940 g was2 3
R293 2 R399 4 R504 8 R789 8 A9 9 w283 3
RIN 4 R40% 5 A505 8 R792 8 A942 9 w310 4
R302 4 R402 5 . RG06 8 R793 8 A943 8 Wwatg 4
R303 4 R403 5 As07 8 K796 E A944 8 W343 4
R304 4 R404 & RG08 3 R797 11 945 9 Was0 4
R305 4 R405 g RA569 3 R799 1 RY46 g w351 4
R308 4 R40& 3 A510 8 RBO4 10 HO47 g waaz 4
R307 4 R407 5 RH11 8 R805 10 Ao48 9 wagg 4
ARa0e 4 R408 5 A512 8 R814 Ei] R949 9 W408 1
R310 4 R408 4 RA513 & R816 L] RYB4 11 W410 5
R311 4 R410 5 RB14 & R820 0 RA975 10 w494 H
A312 4 R411 5 As16 & R822 90 RYTH 10 w499 1
R314 4 R412 5 R517 8 R823 10 RY78 10 W535 2
R315 4 R413 5 A58 & R825 0 RY84 8 W537 2
R317 4 R414 5 R523 8 R826 10 ROBS 8 Wh38 2
R318 4 R41§ 5 R524 6 R828 10 ROB6 8 WH51 4
R319 4 R418 5 R525 8 R830 10 ROB7 8 w552 4
R320 4 R417 5 R526 8 R&32 10 RY8S 8 W553 4
R321 4 R418 4 R527 8 Ra34 10 F9g9 8 w554 4
R322 4 R420 5 R528 8 R835 10 ROS0 8 wH91t 11
R3z4 4 R421 5 R&29 8 R836 10 RYG1 8 w592 11
R326 4 R422 5 R&40 2 R840 10 w802 7
R327 4 R423 5 R541 2 R841 10 RT236 3 WH03 7
R32s 4 R424 5 RB44 2 Ra42 10 RT763 4 W634 7
R329 - 4 R428 5 R545 2 RB43 10 W35 7
R330 4 Rr427 5 R&47 2 A844 10 5501 @ WE36 4
R33 4 R428 5 R548 2 A845 10 WE48 7
R332 4 R420 5 RE49 2 R846 10 T380 2 w649 7
R335 4 R431 5 R550 4 na4e 10 THE @ w732 8
R336 4 R432 5 R554 6 RS 10 To44 g wag1 10
R337 4 433 8 R555 8 Aa852 10 T948 10 wasas 10
R33g 4 R434 5 REB64 4 453 10 w948 10
R340 4 R435 5 R565 4 R854 10 TPIG7 4 Wos4 iR
R342 4 R436 5 R566 8 RBGS 10 TRAGG g W55 11
R343 4 R437 5 RE68 8 RIGE 10 TP504 3 W56 11
R344 4 R439 5 R569 ] A860 10 TP842 10 Was7 1
R345 4 R440 2 RE71 ] A870 10 TPG4) g W59 11
R348 4 R441 2 RE72 8 1871 10 TPISE 5 Wa60 bR
R347 4 R442 2 RET3 § Ra72 10 TPE61 11 wag1 "
349 4 R443 2 R574 6 Rar3 10 Wa64 1
R350 4 R444 2 RE76 8 R874 10 hz2p 2 Wo65 1"
R351 4 R445 5 R577 6 R878 10 N30 2 w966 R
R352 4 R446 5 RE78 8 A877 10 U180 2 WO6B kb
R353 4 R447 5 R580 8 RABO 10 1225 3 waTi kb
R354 4 R448 2 R&82 8 Aa81 10 usig 4 wWg72 R |
R356 4 R449 2 RE83 10 RAB3 10 U335 4 wa74 iR
Ras7? 4 R450 5 R586 10 R884 10 U380 4 Wo75 1
R358 4 R452 5 REQY 8 R385 10 U426 § We7e 1
R352 4 R453 5 RE41 7 RaBe 10 U480 & woT7 |
R360 4 H455 [ RB45 7 Ras7 10 Uso2 3 We7% k|
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VERTICAL PREAMPLIFIERS AND SWITCHING DIAGRAM 2

ASSEMBLY At
CIRCUIY SCHEM BOARD CROUT SCHEM BOARD CiRCUIT SCHEM BOAARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION [ LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCSATION
c100 iB 3D 183 48 aF R143 el i R195 G 2
14 iD 4C Q164 3D 4 R144 1G 2D R20G 4G 3D
C115 2p 45 Q165 aa 4E R145 2G 2D R44G 5G m
C125 2E 30 Q440 5G TE R150 38 4F R441 5F 70
c128 2E s Q441 5G 7€ Rist 48 4aF H442 5G 8E
ciz7 2E 3D R152 ag 3F Rd43 5G 8E
clae 2E 3C R10C 1B 3E R153 48 aF R444 5G 8E
C133 5E 2J R101 2B 40 Rt54 3C aE R448 5G 2E
cise 38 3F R102 1B 3E R158 4ac 3E R449 4G 2D
c164 ab 4E Ri03 28 3D R56 3C 3F R5A0 5E 2L
c165 4D 4E R104 1¢ 35 Ris8 38 aF R541 5D 2K
c175 3E 3E R105 2 3D R158 3B 4F R&44 5C 2M
C176 3E 3E R108 2C 3D R163 3D 58 AB4L 5C 1M
c177 3E SE Ri08 1B 3D R164 3D 4E RBAT 4E M
c18¢ 3E 3E R10§ 2B 3D R85 4D 4E 548 4E 2M
c198 5E 3C R113 1 &8 Ri88 3D 43 548 AE 2M
Ci99 5F 4E R114 1D 4ac R187 4D 48
C538 4G 4J R115 2D 4D Rig8 4D 4C U120A D 4c
C539 BC 4 R1i6 2D 5C Rigg 3D 48 ulz2ce 20 ac
C545 5 M R1t7 2D 5C Ri70 j<!s] 4E $120C 40 ac
cs47 42 M R1%8 2B 5C R17¢ 3D 4aE U1200 ki2] ac
A1 20 58 RiTZ 3E 3 U130 % 20
CR133 5 ¢ R120 20 4G R173 4D 3c LHBO 4F 2E
CR183 &F 2F A2 20 4D R174 an 4C LUS3TA 5D 2M
CR200 4G n Riz2 2B 4D R175 3E 3E Us378 4E 2M
CR201 8G 3E R123 2b AC R178 3E - 3B us37c 5D M
CR202 4G 2D Ri24 1D ac RIT7 3E 3E Us37D EC 2M
CR203 5G 2E R126 1E ac R180 3E 3E US40A 5E 2L
R126 1E ac R181 48 3E Us408 5C 2L
42222 3D 7B R127 1E 3G A182 5E 2)
Jazzz 4B 7B R130 1E 3¢ R183 5E 2F VR200 5F 3E
48103 iB an Ri31 2E an R185 4F 3F
49108 3B aF R132 5E 1K R186 4F 3F Wigg 5D 58
R133 5E 2C R188 5F 3E WH3S 5C BG
Q102 1B fin] R135 3E ac Ri89 5F 2F WE37 50 3L
Q03 28 an R138 3E 3D R192 3G 2E WE35 5D 2L
4 1E ac A138 5E ac R193 4G 2E Wa440 4G 2E
[s3R 1.3 2E 4D R139 &F 2C R184 3G 2E W84408 4G 2E
Q182 3B 3F Ri42 G 20
Fartial A1 aisc shown on diagrams 1, 3, 4, 5,6, 7, 8, & 70, and 11,
ASSEMBLY A3
CRSar7 448 c CR542 5A ac R180 3¢ 5D S200 EA ac
CRS38 48 3D R161 ac 40 8545 BA 40
CREBG 5A 3D R1iC G 30 R162 3c 4C SB5CG 4A 2¢
CRB40 aA ac R1Y1 10 D R201 5A ac
CAs4t EA 5C R112 ¢ 2¢ w222 10 44

Fartial A3 also shown on diagrams 1, 3, 4, 5,6, 7, 8, 8, 10, and 11,
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VERTICAL OUTPUT AMPLIFIER DIAGRAM 3

ASSEMBLY A1

CirouI? SCHEM BOARD CIRCUIT SCHEM BOARD CHROUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOGATION | LOCATICN NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
c116 5E [:1o] DL8210 ac 1E R215 3B 1D R258 26 1G
c120 4E 5C R216 3B 2D R261 36 H
C204 3B iE J2222 2D 78 Rr217 4B 2E R262 fele] 1J
G210 4B 1B R218 3B 10 R265 2H 2H
cetd <l 1 1268 3G 24 A2ig 48 1E R279 2F 2F
G228 4B 2D L2867 4G 14 R222 s 1D R281 2E 1F
c226 an 18 R223 30 1E R282 2E 1G
c228 4D 2E Qzo2 fei=] 2D R225 48 1c R283 2E 2G
c229 3D 1E Q203 48 2E R226 3D ic R284 2F G
ca37 3F 1F Q208 !:] 1B R227 3E 1F R285 2G 2F
c238 3E 2F Q207 48 1E R230 4F 2F R288 piz 2G
C240 3E 2F Q230 4F 2F R231 3F 1F R287 iF 2G
c241 3E 2F Q231 aF 1F R233 3F 1G R288 2F 1G
c242 3E 2F Q254 4G 2G R234 4F 2F R28G xx 2G
c250 4F 2G Q255 jeled 1G R235 9F iF R282 1F 3F
c251 3F 1G o] 4G 2H R236 aF 1F R283 1F 3F
C255 2F 1G Qb7 2G 1H R232 4E 2F
c262 3G 24 Q283 2F 2G R240 3E 1F AT236 3F 2F
cesi 28 1G Q284 2F 2G R24% 3E 1F
cagz 2e G Q285 2F 2G R242 3E 2e uzes 48 i
c2e2 1F 3G R244 3E 2F
C837 4D M Rz202 3B 2D R245 3€ 2F we28 30 B
£540 4D 2L R203 38 ) RZ50 4F 2G wae2 3G t=1

R2c4 38 2E A251 aF il wasi 2E 58
CR228 3D 28 R2cs 3B 20 R254 4F 2G wae2 e 5G
CR227 3D iE R207 4B 2E R255 aF G w2a3 2E 4G
CR228 3D 2 R21¢ 3B 1D R258 4G 2H wa272 4H 2H
CR229 30 pis R212 38 10 R257 2G 1H Waz273 2H M
R213 3B 1E R258 4G 2G

Partial AT also shown oni dlagrams 1,2, 4,5, 6,7, 8, 8, 10, and 11.

ASSEMBLY A3
fA224 2C ac R280 2c ac 8228 2C 4G

Partial A3 aiso showr on diagrams 1, 2, 4, 5, 6, 7, 8, 8, 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 5R26 3
C376 4 reg 1 /539 4 5380 4
car7 4 R110 2 R546 & 5390 1
Car9 4 R119 2 Ra7C 4 5392 4
Caso 4 Rt12 2 R&(2 7 5401 &
R160 2 R720 8 5460 &
CARS537 2 R161 2 R723 6 £545 2
CR538 2 R162 4 R726 8 8650 2
CR538 2 R201 2 R800 10 55585 4
CR540 4 Rez24 3 Rag2 10 5602 7
CARL41 2 R280 3 R310 1% 5648 7
CR542 2 R371 4 R882 16
CRro88 8 R378 4 R&10 9 VRO50 1%
CARg8S 8 R377 4 R95C " VRO51 11
R3I78 4 R951 1"
DS518 € R3I79 4 R98z2 14 Wwa0 10
Dge1s ] R380 4 R983 10 Wo1 10
R40% § RYYZ 8 Wwagaz 2
J9008 10 R438 5 R983 8 w2223 4
J9860 8 R&1g & w8200 1
RE20 & 596 1 Wead 4
Q550 3 R&21 6 5200 2 WoBS4 8
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TRIGGER SELECT DIAGRAM 4

ASSEMBLY At
CIRCUIT SCHEM BOARD CIRCLAT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION § LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOGATION NUMBER LOCATION [ LOCATION
caz 4ac 5D R302 4c 3D R345 2E 6C R41B 3G B6C
cza7 50 5E R303 4C 3D R346 56 BE RGO 1¢ 6B
cag2 4G 80 R304 4ac 4D R347 5E 5E RE64 1E 3K
C367 2F 58 R305 4C 40 R349 5D 4E REBS 1E 4K
c408 3F 8C R306 4Cc 4D R350 4aF 8D R757 L 28]
C40% 3G Eird R307 40 40 . R351 5F [:10] R763 G 8D
c418 3G 68C R308 4C 4C Ras2 5F (]}
Cd41g 3G wm R310 4C 5D R3E3 5F 8D RT782 5G Bl
Cse5 1E 8F R33N 4c 8D R354 &F 6D
R312 4D 50 R358 4F [0} TPag? 2F 6F
CR3ar2 26 6D R314 4D 5& Ras7 5F [0}
CR383 2H 70 RIS ao AE R368 &F I U310 an 40
CR3IGO 2H 0 R317 2D 5C R359 5G eD (336 4E 4E
CR409 3F 6C R318 2D 5C R380 5G 8D . U3B0A 4G [=Ind
CR418 aF BC RI19 40 4D R381 5F BD 13608 G 6D
CREB4 1E 3K R320 20 5C R383 4G ek U360C 5a 6D
R321 4o 40 R364 2G 6C U380 5F 60
J2222 3C 7B R32Z 4D 4D R385 5G 8D U350 4F 80
J2223 2C 9B R324 4c 8D R368 5G 80 L5565 sl 68
Jzéed 3C == R328 5D 4F R3GY 5G 6D usese 1C 2K
R327 50 3F RIG3 1G 50 Usg5C 1D 2K
Q302 4 an R328 5 3F RI6G 2a 8D
Q303 4C 40 R328 5D 4F a3r2 2H 8D w310 aF 58
Q327 50 4F R330 ED 4E 1373 2H Fiol wi1s 28 6C
Q32e 5D 4E R331 4D 4F R374 3F 68C W3ada 2D 8C
Q389 26 BC R332 5D 4E R3TH aF 6B w350 4F 5E
Q374 3F 6B R335 50 5E R3B3 oF 6B W35 5F . 5D
Q381 4F e R338 5D 5B R3g1 2k BC wasz 2F BA
Qas2 2F 78 Ra3? 5E 5E R283 2G oc W3e9 2G4 6E
ezciirg 2F 8E R338 5& 5E R384 2G 5E WES1 20 BA
G369 G 233 R340 4E 4 R385 2F BE w552 2C BA
Q400 G 70 R342 28 5C R286 2G 8E Wwh53 2c 6A
Q419 3G 70 RI43 e 5C R399 2G 85 Whoh4 2c BA
R344 BE 4E R409 3G 8C W38 20 B8A
R301 ac 4D

Partiai AT alsc shown on diagrams 1,2, 3,5,6,7, 8,9, 10, and 11.

ASSEMBLY A3
Ca7e A 7A B3T1 4B B R538 18 4D s362 2B 7A
c3r7 4A 78 R376 3A 7A R539 18 4D SEES 2B 6A
Gare 48 7¢ R377 LI 78 RE46 1B 5D
©380 38 8A R378 44 &8 RE70 1B 5D w2223 28 5h
RE7¢ 48 £ wazot 1A 60
0550 18 5C Rago 38 6A $380 3B TA

Partial A3 also shown on diagrams 1,2, 3, 5, 6,7, 8, 9, 10, and 11.

ASSEMBLY A4

P01 1A 1A

Fartial A4 alse shown on diagrams 8, 7, and 8.

OTHER PARTS

8376 3A CHASSIS
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TRIGGER P-P AUTO AND OUTPUT DIAGRAM 5

ASSEMBLY A1

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CiRCcum SCHEM BOARD CICUIT SCHEM BOARD

NUMBER LOCATION | LOGATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATICN NUMEBER LOCATION | LOCATION
402 4B 70 Q420 2c 8C R420 4G BC
Ca10 4B [:1a] Q421 3 8C R421 30 8C R463 5F 80
C414 20 78 Q422 20 c R422 2c C R464 4F 8D
C418 3D ] Q423 30 8C R423 30 ac R465 4F sD
Ca20 D 7C Q428 20 ag R424 e 7c R467 4F jing
c41 <ol ac Q429 clal a8 Raze 20 8c R468 4F 8D
C453 3k ec Q446 3E 8C R427 20 8c R469 4F g0
€459 =1 8C Q450 3E 8Cc R428 ] 7B R4T0 4F 8p
C480 1G 8D Q473 4G aC R428 3D =] R4T3 4G ap
ca87 4F 8D Q474 4G 8c 2421 3E 88 R474 5G e
fofoe] 4F ac Q476 4G 80 R432 2D B R478 aF ap
C473 3F a8 Q477 4G > 8433 3D a8 R477 aF ap
487 4G o Q487 4G 8C R434 2C a8 R478 5F ec
o= ] iF BD R435 D oB R479 &F o]

R40D 48 7c R436 2E 8A R480 4G aD
CR408 48 1] R402 48 7 R4ar 2 &8 R481 4G 8D
CR408 48 8 R403 4B 7D H438 3 8C R482 4G 80
CR414 G 88 R404 4B 7c R44E E 8C R486 4F 80
CR418 2c 8c A408 48 0 R448 E 8C RaA87 4G 80
CR487 4F oD R40E 4B 70 R447 4E 8C R462 4H sb
CR476 g =iz RA07 4c 8D R450 3 o] REGT 3G j<ls3
CR477 4F 1] R408 58 8E R452 5F 8C
J2223 2G aB R410 58 D R453 4F ac TP460 40 8
12223 5B B Rd11 2 =] R45E 5F ac
42500 4H 10D R412 3¢ 9B R4B7 3E an U426A 2D 7B
413 2C &c R4E8 4F jein} U426B 2E 7B

Q400 4B 7c 414 2C 88 R458 5B &G U450 4F =10
Qa02 48 0 415 2C 8C R480 5E 85
Q405 48 8D R416 ¢ 8c #4e1 5C an w410 48 wn
Q408 48 [-1e] /417 el ac R462 58 aC
Q413 3C 8B

Fartial A1 alsc shown on diagrams 1,2, 3, 4,6, 7, 8, §, 10, and 11,

ASSEMBLY A3

R438 Fical 8 4680 5A 68

Partial A3 also shown on diagrams 1,2, 3, 4,6, 7, 8, 9, 10, and 11.

REV MAR 1990




e

© 06 8 ©® 88 6 0 ¢© O

+

2235A CONTROL SETTINGS

DC Voltages

A INTENSITY
Horizontal MODE
SEC/DWV

A TRIGGER Mode

AC Waveforms

Vertical MODE

CH 1 VOLTS/DIV

CH 1 AC-GND-DC
Horizonial MODE

A TRIGGER LEVEL
A TRIGGER Mode

A & B SOURCE

A SOURCE

CH 1 INPUT SIGNAL

A GATE

Midrange
A

0.1 ms
P-P AUTO

CH 1

11

DC

A

Midrange

P-P AUTO

VERT MODE

NCRM

1-kHz sine wave, 4V P-P

JUuduuouyy

A RETRACE

A END OF SWEEP

HOLDOFF

AUTO GATE

3.3V

HOLDOFF TIMING

SET CH § Coupling TO GND

END OF AUTC TIME-OUT

+4,4Y

+3.4Y
H

L

H{*5.5V HI INTEM
+2,8Y LD INTEN

L
H

L
12y

+8.6V

+1.8Y

+8.9v
H

i

(4206-97)7683-41
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A SWEEP GENERAYTOR AND LOGIC DIAGRAM 6

ASSEMBLY A1

CIRCUIT SCHEM BCARD CIRCUT SCHEM BOARD CIRCUIT SCHEM BOARD GIRCUIT SCHEM BOARD

NUMBER | LOGATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION
c500 5C 100 42222 48 ] R5C7 50 100 R572 aE 10F
c501 58 100 J2223 g 98 R508 58 10D RE73 5E 10E
c502 3F 106 Jazes 48 98 K509 5C 10C R574 3 10F
©503 3G 7E Jz223 58 98 B51Y 5F o R576 4F BE
C504 3D BE J2223 5F 93 B51Z 4F s RE77 4G e
€505 38 BE 42800 4H oD R513 4F o R578 3G 9E
C508 3G oF J2850 M 8E AS14 4F oF R580 aF 8F
o517 40 7E J2850 8E 8E 2516 5F 10E GEEH 4G 8E
cE18 ac 8F R517 5F 10E
c519 30 8F @501 58 10D R518 3 9E TP504 D 7F
c520 ac 8F Q509 50 100 R523 4c 8F us02 5C 166
c528 4G 8F G511 4 9E R524 ac 8F U504A e BE
cs2? 4G 9F Q525 40 7F 525 5G &F UB04B ac 8E
©529 4G 10F 0555 4C 7E 528 D oF UECEA 3F 8E
C531 3F 10D Q575 4F 8E R527 4G oF USoBE 4E ge

Q578 4G 8E R528 Els} 1DE UB3ZA 5E 10F

CR50? 58 100 RE20 4G 10F U532B 0 10E
CR502 58 100 R500 58 100 RBS4 4C 7E U532C 4E 106
CR503 aD BE 5501 5B 100 RS55 4C 7E usa20 el 10E
CRS08 48 98 R502 5C 10D R568 ac 108
CR500 5C 10C R503 5C 100 R56S 5C 10D W00 ac 9F
CRB14 4F SE RS04 3D 8E R565 5C 00
CRE18 4D 7E R505 38 7E R5T1 5D oE
CR629 4G &F R506 58 100

Fartial A1 aiso shown on diagram 1,2,3,4,5,7, 8, 9, 10, and 11.

ASSEMBLY A3
05518 5G 8C R519 2A BC R723 1C 6C 54018 5A 7c
R520 2A 6C S401C 58 7C
B4 54 ic R521 2A 70 S401A 3A 6C
Partial A3 also shown on diagrams 1, 2, 5,4, 5,7, 8, §, 10, and 11,
ASSEMBLY A4
CTMA 1G SA ] P8201 D 1A R701 1 48 R72% 10 28
C7018 1G 58 PS201 24 1A R702 1€ 18 R722 1D 2R
croz2 1G 58 P8700 2C 4C RY03 1G 58 RT715 20 Jie]
c763 1G 5B PETO0 3D a0 RY05 2H 50
C705 1H 5C POTC0 4G 40 R707 1H ol STD1A 1F 3A
C706 2H 4C PA700 4H 4G RY1E 2C 2 S7T01B 1B 3A
C708 1H 5 R716 2C 28 57018 26 3A
Cris 2C 28 Q701 1G &C R7Y7 2c 28
e720 2D 2A QT704A 1H 5C Ar18 2C 28 UTiss 2c 28
Craz 2D 2A Q7048 2H 5C R713 en 1
Q708 1H 5C VR720 20 28

Fartial A4 aiso shown on diagrams 4, 7, and 8,




DC Voitages

AC-GND-DC (poth)
A TRIGGER Mode

e 0 @

8 @ 6 ®©

A

2235A CONTROL SETTINGS

GND

NORM (sweep

not running)

d

ket

| |- H.0, TIME
o] - {0, TIME

PR

LO FOR A & A INT

HI FOR B SWEEP

12y

+B.8Y

H

L

24
@

AC Waveforms

Vertical MODE

CH 1 VOLTS/DIV
AC-GND-DC (both)
Horizontal MODE

A SEC/DIV

B SEC/DIV

B DELAY TIME POSITION
B TRIGGER LEVEL

A TRIGGER Mode

A & B SOURCE

A SOURCE

CH 1 INPUT SIGNAL

L/

L

o U
o I

@
@

SET B TRIGGER LEVEL

TO MIDRANGE

UL

CH 1

5mv

bC

ALT

50 us

5us
MIDRANGE
CW-RUNS

AFTER DLY
P-P AUTO
CH1
NORM
5-div,
1-kHz sine wave

13V

+2.8Y

H
HI IN A OR B
L0 IN ALT
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B TIMING AND ALTERNATE B SWEEP DIAGRAM 7

ASSEMBLY A1
CIRCUHT SCHEM BOARD CHRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
C803 an G CRe41 3E 10F RB45 38 10F VAT12 4C 10F
635 1C oG CRB4T 2c 1iE Re48 a8 10F
CE46 8 1 CAR712 3c 10F R847 3ag 10F Weo2 4D 8G
C847 2C &F RE48 ic 10E WE03 5D e
C648 1G 8G J2300 10 10F 1849 20 10E w834 28 03
Caag 2 TG 48400 1D 7G RET3 4C 8G W835 2B G
<673 4C 9G Q641 ac 1iF WE48 B 111G
CRB48 2C BF RB41 ac 8G VRB4E 38 0OF W549 2B 3G
Ws700 3c oF
Partial AT aise shown on diagram 1,2, 3,4, 5,6, 8, 8, 19, and T1.
ASSEMBLY A3
RB0Z D c sen2 50 BG 5648 2A 5C
Partial A3 alse shown on dlagrams 1, 2, 3, 4, 5,6, 8, 8, 10, and 11,
ASSEMBLY A4
croie 5C 3c cri4 5C 4C aQne 5C 4c R713 4G 3c
CTp 5C 38
C710 5C 4c Q708 5C 4ac 708 5C 38 b viled 4A A
cT12 5C 40 G710A 5C 4G R710 5C 4G
[era K] 5C 48 Q7108 5C as R711 4A 38 w708 5G ac
Partiat Ad alsc shown on diagrams 4, 6, and 8.
ASSEMBLY A5
C805 5F ie] QBY0 1E 28 RE40 4F 4C usns 58 1B
C&06 58 fe Q674 2E 2B RE42 4E 48 U655 an 3A
c810 48 1A Q682 1F 2C RB43 AE AR UB60A 3F c
C841 3D 3A Q683 1G G RG44 3E 48 U860B 3F kisl
C843 4E 4A Q684 2G k- RB50 28 28 uBsac 3G 3
G855 3E 3A Q687 2G a8 RE51 an 44 Ue6oD 4F 3C
CB57 3D 3B RE62 D 4A UE6e0E s ac
CH58 3E 3B ABO4 58 18 A8kl 4D 3A L860F 38 3C
{865 3E 3B RBO5 5E e fAghg 2H 2A UBBSA 4G k:lo]
ces? 1E 4C RBO6 &g 1B RBBO sl 2A UBBSB 2G c
£670 5F 2C RE09 48 1A R862 3E 48 LBBBC 2G 3c
672 4E fel=] RE10 AE tA RE63 3e 3B LBB50 3G ac
CBEC M 2c RG11 5 18 RE64 3E 48 UB70A 3F 2C
R613 BF 1B RB65 38 3B L8708 2F 2C
CRE25 3F 3C R614 5F hi:} RE67 1£ 4C LJ880A 28 ac
CRE8D 3G 38 RE18 5 28 re68 k1] 3C 18808 2E ac
CRE8A 2G 2 RE17 5F 18 RE68 28 4C u880c aE ac
CRE85 2G 20 RE18 5E iB8 RE70 g 2A UsseD aE ac
CR887 3G 3C RE13 EF 1C RE71 1F 2B
CR818 2H 2B RE21 5F 1C ne72 4F 3B VRE60 3D a8
CR817 3H 2B R623 5F ¢ R674 2E 28
CR828 3F ac RE24 BF 1¢ RE7S 2E 2B W837 20 A
RE25 3F 3C RE78 F 20 WE3s iG 48
LBE67 iE ac A626 3F 2C Re78 3H 4B We43 AF 438
RE27 5F 1c AE82 Z2F 2B WEE5 H 45
P2100 4H 20 RE28 3F 3C RE83 2F 2c W872 4aE 3A
F2200 4E Eled RB30 3G 2C RE84 2F 2B WET4 4G kel
PGA00A 0 2A RE31 3G 2c RGE6 2F aB WETS 20 48
PB490B D 4A RG32 3G 2Cc ReaT G 3B was2 3G 38
’ RG33 4G 2C Resg 2G 3B W&3g 16 3c
QB30 3G 2¢ R634 3G 2D Resg 26 3c WESQ 1H 4A
2631 3G 2 RB35 4G ic RB16 3 28 WE91 1G 28
Q637 4E aB R837 4K 2A RB1T L 2A WE9S 5G ac
Q843 4E 48 R&38 4E 4C WEgE 5G 3c

Partial AS also shown on diagram 11,

OTHER PARTS

RB644 38 CHASSIS

REV MAR 1990
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CALIBRATOR AND HORIZONTAL GUTPUT AMPLIFIER DIAGRAM 8

ASSEMBLY A1
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LCCATION NUMBER LOCATION | {QCATION
C784 4F 4 Q770 aF 3H R777 4H AG Ra8H 2F 2
crs 4G aH G775 Bk 3G RTI8 M L] R0 2F 1C
Ci74 4G 3H Q778 3F 3H RYT9 4H 4G A391 2G iz
C7s 4G 4H Qrre 4aH 4G R780 3F jeiad
T 4H 4G G780 3F 3H R781 3F 5G UDBEA 1F 28
cire 4G 3G Q785 3H 3G R782 3F 2t LUgBsB 2F 28
oy ] 3G 3H G7es 3H 3G R783 3H 31 UOBsC 2F 28
crez2 3G 2H R784 IF 3 UessD 23 28
Cres 3G 3H REGB 3B 7F R785 3G 3H UGAsE 2G 28
ot - 3H 3H RE76 38 F R786 2H 3G [E:e:E g 1G 28
C789 3G 2G R764 aF 34 R787 aH 3G
casy 1F 2C R766 AF 3H R7E8 aH el VRT64 4F k§}
R768 aF 3H RT88 3H 3G VR782 3G 2H
CR764 4F 24 R770 4aF AH R782 4H Lol
CRI70 4F 4 R771 aF 5G R7T93 4H aH w732 3n BF
CR780 3F al R172 aF 3H Rag4 2G 18 We700 3p aF
Ri73 oM 3G ROBS 1F 28 We708 28 bia
JoBs4 2G 48 R7T4 aG 3H RS86 1F 28 war7s 5H 3G
R7TS 5G 4M Rg&7 1F 28 Warss 3 3G
Q768 4F 3H 776 4aH 4G RG8&a 2F 23

Partial A1 also shown on diagrams 1, 2, 3,4, 5,6, 7, 9, 10, and 11,

ASSEMBLY A3
CRg88 H 2D Jesco iH 2¢ RT26A 18 e R2a3 i 20
CRosg 2+ 2D R7268 1A 5C
R720 iB 6GC Rgoz 1H 18 WoBs4 26 1A
Partial A3 also shown endiagrams 1,2, 3,4, 5, 6,7, 8, 10, and 11.
ASSEMBLY A4
cror AC 3c Q737 40 2A R737 40 2A R753 3E 18
C724 4c 2C Q740 an 2¢ R738 4D 24 R754 3B 18
crze 2D 2h Qra2 ao B R73% 3 o R758 3E i85
C748 1E 2¢ Q745 kin) 2cC R740G 0 3T R756 2 1A
C750 4E 1B R741 3C 30 R759 2C 2c
Crs1 2E 2C H724 5C ac R742 a3c e RY60 20 2B
Cis2 4E iC R725 3c 2C R743 ac 2c R781 2D 28
o762 2D 2 g727 1c 1A R744 3G 28 R762 2C 28
R728 2C 1A A745 3D 2C
CH730 40 2C A728 3¢ 30 R746 3D 2C 721 3E 18
CR740 3¢ 2C R730 4C ac RT47 2D 2C
R731 40 ac R748 3E iC UT15A 2C 8
PSTOS 2B 1B R732 jcled 2c R749 4E iC UTse [220] iA
A733 4D 3c R750 4 He ureo 1 1B
Q736 30 2C R734 4D 38 R751 2E 18
Q732 40 28 R735 3c 2C R752 4E ic VRY4g 1D 1A

Fartial A4 alse 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 ROARD CIRCUIT SCHEM S0ARD CIRCUIT SCHEM SOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBSER LOCATION | LOCATION
C3g6 ¢ 4K CRO48 SE 10M R@12 4C at RG45 &F 100
C504 0 M Re13 3 ahd
Ca08 1E 8L ESOT 4F 7K Fg14 3D =13 R&47 4F 9l
cao7 2F ™ RS815 3D 0L RG48 24 10N
cs08 2F ™ Ps08 3F 7L RS16 ao oM RG49 4G 10,
Ca17 ae 0L Pe0g 3F aL RBS817 3D ot
co1g 3E 10L PG40 3F 8L Rg818 3D 10M 5201 ¢ 5hd
caz22 5] 10L Rs21 3D am
cazs 2D 10L 008 3F oL Rgz2z2 cln] oM ¥330 2D 6l
940 4F aK Qa28 2E oM Rez5 2E oM TO08 2G 8L
Cca41 aF aK Qaag 2E aM Ag26 1D gN 7844 4F aK
ca42 50 101 0g3s 4C 1M R827 2E oM
€43 4D 10L, Q838 4E 10L R928 28 oM TPR4C 4D 10M
ceds 2D 10M Q939 4E 10L RE29 28 aM TPoEC D oL
ca44 5F oL Q044 4E 10L RE30 28 am

Q948 5G 10K RE35 50 1M WE=icle] 3E oM

CRa01 1D 6M Qu47 4G 10K R837 40 1L
CRao2 1D BM Rgag 40 1184 YRG28 2E oM
CRo03 1D 6M Rag7 2c 6G Raze D i VRO3S 4D 1M
CRO04 10 &M R3sg 2C 6G RG4C 28] 104 YAG43 4E 1oL
CRIO7 2G 8K RE0s 2C 5L RoO41 4F 10M
CRa08 3F aL RE0E 2D 6L R42 48 10L Wao40 1C 8L
CRa20 2F oM R80T 4G 8K R943 5E 100 WG180 2C 8L
CRo46 5G 11K RI08 3F = R044 48 1084
CRo4Y 4G K R908 3F gL Re45 4F 100

Partial Al aise shown on diagrams 1,2, 3,4, 5,6, 7,8, 10, and 71.

ASSEMBLY A3
PSS AB 1A RS10 38 1C

Fartial A3 also shown on diagrams 1,2, 3,4, 56,7, 8, 10, and 11,

ASSEMBLY A8
C800 18 iB R901 iB 2B AVao1 - 2A Wa0t1 1A 1A
ceo2 2B 3B jt=lek] 2B 2A Wa0a1 1c 2A
ceo3 18 3A To0t 1B 28 Waiat 2A 24

RT801 28 2A TE03 1B 38 w191 el 2A

RG0C 18 2A

OTHER PARTS
Fai01 A CHASSIS FLBOCT A CHASSIS Q8070 aF CHASSIS

REV MAR 1930
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POWER SUPPLY SECONDARIES, Z AXIS, AND CRT DIAGRAM 10

ASSEMBLY At

ClRCUT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUT SCHEM BOARD

NUMBER LOCATION | LOCATICN NUMBER LOCATION | LOCATION NUMBER LOCATION { LOCAYION NUMBER LOCATICN | LOCATION
Cca24 ik 7F CRB51 4F Bl Q845 iF 3M R&71 2H K
CB25 1B aL CRBS3 4F BL Qesa2 ac 2B R&72 M iK
ceze 2F 4L CRE54 aF I8 Qeas 20 5K RB72 aM K
fotiichd 1F 3L CRBES 3F 74 RE74 3K 1K
CB35 2F 4L CREg2 4c 3B R582 2c 8F R87E aH 1K
et 2F AM CR954 3D 224 R&BE 2c 8F R877 4H 1K
<848 1F 3M CRIE6 4D el Ra04 2B 8E RE8O 44 28
ce47 1F 3M CROE8 3o o+ R305 2B 8F Ragt 5C 5B
Cg49 1F 4N CRas? 4 g+ Ra14 2B 8 RaB3 BA 3c
Ca51 4F 4l CRasc 40 gH Ra18 2 TF R884 58 3c
Cc853 4F 7H CRaE1 2 8H Ra20 2c TF R885 o 5K
a4 4F 7 CRaB2 5E gH Ra22 1c 3M R886 2D 5J
[o:1-] 3F 7K CROB3 80 8H Ra23 1D 20 Ras? 48 38
[o1:18] 2H il CRoeY 5D 8J Ra25 1k 4 Rags 38 2c
C873 aH il CRA7C &2 aJ Raze 1E 24 R888 48 2C
C875 4t 1K RE28 2E 2K R830 3F BH
ce77 4 1L DS856 I T R330 iE 3M R89% 38 2C
[of:1:3] 58 48 Dsa6s aF ) AB8a2 1F 3M R893 4F 5H
can2 43 3B Dsare 4 H £834 2F 4L Ra75 3E 6K
c8o3 a5 aH RB35 2E 4L RO76 3E aJ
cab4 3E 8H J2700 5G 83 RB36 2F 4L RG76 3E 8J
cose 4E 8¢ Jos7oB 2G LS R840 2F 4l
Cco57 4E TH Jasaz &G 3B R84 2F 4ht 7048 an 8J
Cg6s 58 o A842 F 4M
cars 38 8K Lo66 3E ™ RB43 2F 4l TP842 2F 4L
co7e 3E BK R844 iF 3M
care F 84 PET70 5F ™ RB45 iF 3M Uag2A 4B e

PaT1 48 7 R84B 1F 3M vagze 4B 38

CR&51 ¢ ¥ R848 1F M us7s 3D &)
CRB0S 28 6f Q583 2Cc 8F R8s 4F 4M
CRB18 20 TE Qbes 2C 8F Rrasz 4F 4M VRaz28 RE a
CR820 20 7F QB804 28 6F R853 4F TH
CR823 1D 3 QB4 2B 8F R854 4F T4 waez 30 B8
CR&24 1€ M QBRE 1E 3L RBS5 4F 4L wag1 5 BF
CRe25 hid at Q829 iF am R858 aF 74 wagss 2D 5
CRB29 iE a Q835 2F aM R&60 3F 7H wg4s 5E Y
CR840 2F 4 G840 2F 4M R&70 2H 1K Was0g B 4N
CR845 iF 2 wae7c 4G Br

Partiat AT also showr: on diagrams 1,2, 3, 4,5,6, 7, 8, 8, and 1.

ASSEMBLY A3
48006 2H G R802B 2A 1 o83 2# 1 W80 52 38
RB10 1A He wa1 5 38
RBCO 1A 10 R882 34 B8 8380 24 ki:|
RBOZA 24 1c Ro82 2H G

FPartial A2 aisc shown on diagrams 1,2, 3,4, 5,6, 7, 8, 8, and 11,

ASSEMBLY A7

Dssgl 5C 1A Dss82 5D 44 wass2 5C 3A

OTHER PARTS

B1 5G CHAESIS J630G 1B CHASSIS VBB70 2G CHASSIS







POWER SUPPLY SECONDARIES,

Z-AXIS, & CRT
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POWER DISTRIBUTION DIAGRAM 11

ASSEMBLY Al

CIRCUIT SCHEM BOARD CIRCUHT SCHEM BOARD CIRCLET SCHEM BOARD CIRCLAT SOHEM BOARD

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
c200 20 4F J2400 2B 10F w408 5C a8 Woss 3c 10G
cz01 ag 4F J8400 3G 7G W494 2Cc 3 We71 2C aF
cez20 3D 2E wags 4D 7E warz 2C 76
Ceta 2c 24 L451 5C TE w581 4E 9E War4 2E 3
£451 50 BE L4a9 4C 6F WEe2 4aE 10F WaTS 2E 3K
C494 3C 8E Wasa 1C 7G W78 1o} 9G
C469 4D 80 R220 20 28 WHES 1C 4L war7 4G 7G
CRo7 45 c R484 2c TF Wass 5C 4L wa7a 4E K
C540 4C 2L R796 4E feX | Wase 2¢ 8G waat o] 78
C788 BF 34 R787 28 34 Wwas7 28 2G wega 50 7cC
cre7 3£ 34 R720 1C 4G Wos3 1C 5G Wees 5C e}
c788 1C 4G Ra64 ac 4L WOBC 2B 106G weary 20 5F

wae1 48 10G wogs 40 5F

£200 2D 5F TP9581 42 10F Waes 2C 4L Wag9 5D 3F
E20% 40 5F Wass e K Wa7os 2G TF
272 2C 24 wa72 2C 1J Waoss 20 3K W99t 5G TE
EZ80 jcls3 10D Wwoss 3D aF

Partial AT also shown on diagrams 1,2, 3,4, 5,6, 7, 8, §, AND 10,

ASSEMBLY A3
RI5C 2H 50 Ra51 2H 8D VRSG50 Fal 50 VAG51 Fraal 70

Partial AR also shown on diagrams 1,2, 3,4, 5,6, 7, 8, 8, and 10,

ASSEMBLY AS
PS400A 3G 2A £g4008 3G AA

Fartial Ad aiso showri on diagram 7.
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ADJUSTMENT LOCATIONS 2
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Section 10—2235A Service

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your io-
caf Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made
o accommodate improved components as they become
available, and to give you the benefit of the latest circuit im-
provements deveioped 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.

i 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
ltern Name may sometimes appear as incompiete. For fur-
ther Item Name identification, the U.8. Federal Cataloging
Handbook H6-1 can be utilized where possible.

FIGURE AND INDEX NUMBERS

tems 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 exampile of the indentation sys-
tem used in the description column.

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component
END ATTACHING FARTS
Detall Part of Assembly and/or Component
Aftaching parts for Detall Part
END ATTACHING FPARTS
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 detaif parts are indented to

the right. Indented itermns 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 YLI

10-1



Replaceable Mechanical Parts - 2235A Service

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

MEr.
Code Manufacturer

Address

City, State, Zip Code

01536  TEXTRON INC
CAMCAR DIV
SEMS PRODUCTS LNIT

02768  ILLINDIS TOOL WORKS INC
FASTEX DIVISION

05129 KILO ENGINEERING CO

06363  PANDUIT CORP

06315 RICHCO PLASTIC CO

07416 NELSON NAME PLATE CO

0J260  COMTEK MANUFACTURING OF OREGON
(METALS}

12327 FREEWAY CORP

13611 AMPHENGL CADRE
DIV BUNKER RAMO CORP

22670 8 M NAMEPLATE INC

23740 AMUNEAL MFG CORP

24931 SPECIALTY CONNECTOR CO IMC

70903  COOPER BELDEN ELECTRONICS WIRE AND C
SUB OF COOPER INDUSTRIES INC

71400  BUSSMANN
DIV OF COOPER INDUSTRIES INC

73743 FISCHER SPECIAL MFa CO

78189 ILLINOLS TOGL WORKS INC
SHAKEPROOF DIV

80008 TEKTRONIX INC

83385  MICRODOT MFG INC
GREER-CENTRAL DIV
83486  ELCO INDUSTRIES INC
86113  MICRODOT MFG INC
CENTRAL SCREW-KEENE DIV
86928  SEASTROM MFG CO INC
93907  TEXTRON INC
CAMCAR DIV
$3108  FELLER

$3628  SCHURTER AG H
C/0 PANEL COMPONENTS CORP
TKC174  BADGLEY MFG CO
TKOBSS  STAUFFER SUPPLY €O (DIST)
TKO851  H SCHURTER AS DIST PANEL COMPONENTS
TK1154  COMPLEX TODLING INC
TK1Z85  GEROME MFG CO INC
TK1287  ENOCH MFG CO

TK1319  MORELLIS G & D PLASTICS

TK1336  PARSGNS MFG CORP

TK1544  COMPUTER CONNECTIONS

TKIE70  HERD MFG

TK1835  ACCRA FAB INC

TK2185  TRIQUEST CORP

TK2278  COMTEK MANUFACTURING OF OREGON
(METALS)

10-2

1818 CHRISTINA ST
195 ALGONQUIN ROAD

2118 B 5T

17301 RIDGELAND
5825 & TRIPP AVE
3181 CASITAS

PO BOX 4200

9301 ALLEN DR

2040 15TH AVE WEST
4737 DARRAH
2100 EARLYWOOD DR
PO BOX 547
2000 S BATAVIA AVE

114 QLD STATE RD
PO BOX 14460

111 INDUSTRIAL RD
ST CHARLES ROAD

14150 SW KARL BRAUN DR
PO BOX 500
3221 W BIG BEAVER RD

1101 SAMUELSON RD
149 EMERALD ST

701 SONORA AVE
600 18TH AVE

72 Veronica Ave
Unit 4
2015 SECOND STREET

1620 NE ARGYLE

810 SE SHERMAN

2015 SECOND STREET

4635 NAUTILUS COURT SOUTH
PO BOX 737

14242 SE 82ND OR

PO BOX 98

1812 16-TH AVE

1055 OBRIEN

30808 SAN ANTONIO ST
9227 CLINTON RD

11007 N£ 37TH CIRCLE
3000 LEWIS AND CLARK HWY
PG BOX 4200

ROCKFORD IL 61108

DES PLAINES IL 60016-6103

LA VERNE CA 91750-5422
TINLEY PARK 1t 07084-2917
CHICAGD IL 60B46-8013

L0S ANGELES CA 90038-2410
BEAVERTCN OR 97076-4200

CLEVELAND OH 44125-4632
LDS GATOS CA

SEATTLE WA 98119-2728
PHILADELPHIA PA 19124-2705
FRANKLIN IN 46131

GENEVA L 60134-3325
ST LOUIS MO 63178

COLD SPRING KY 41076-9749
ELGIN IL 60120

BEAVERTON OR 97077-0001
TROY MI 48098

ROCKFORD 1L 61101
KEENE NH 03431-3628

GLENDALE CA 81201-2431
ROCKFORD IL B1108-5181

Sumerset NJ 08873
BERKELEY CA 94170

PORTLAND OR 97211
PORTLAND OR 97214
BERKELEY CA 94170
BOULDER CO 80301
NEWBURG OR 97132
CLACKAMAS OR 87015

FOREST GROVE OR 97118
MENLO PARK CA 94025 .
HAYWARD CA 94544
CLEVELAND OH 44144
VANCOUWER WA 98682
VANCOUVER WA 98661-2998
BEAVERTON OR 87076-4200

REV APR 1990



Replaceable Mechanical Parts - 22354 Service

Fig. &

Index  Tekiromix Serial /Assembly No. Mfr.
Ko. Part No. Effective  Pscont Qty 12345 Name & Description Code  Mfr. Part Mo.
i-1 334-5001-08 1 MARKER, IDENT: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, TORX 01536 ORDER BY DESCR
(END ATTACHING PARTS)
-5 211-0722-00 1 SCREW MACHINE:6-32 X 0.25,PNH,STL 80009 211-0722-00
-6 334-7801-00 1 MARKER, IDENT:MKD 22354 80008  334-780:-00
-7 367-0288-0C 1 HANDLE,CARRYING:13.855,88T 80009  367-0283-00
(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 T8 01536 (ORDER BY DESCR
-10  390-0780-00 1 CABINET,SCOPE: TK1835 ORDER BY DESCR
-11  348-0659-00 2  FDOT,CABINET:BLACK POLYURETHANE TK2185 ORDER BY DESCR

REV APR 1290 10-3
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Replaceable Mechanical Parts - 2235 Service

Wfr.
Code Wr. Part Mo.

Fig. &
Index Tekdronix Serial /Assembly Ko.
No. Part No. Effective  Dscont Oty 12345 HName & Description
2~1 334-7726-00 1 MARKER, IDENT:MKD BEZEL
-2 426-1785-02 1 FRAME,CRT: POLYCARBONATE , GRAY
(ATTACHING PARTS)
-3 211-0890-01 2 SCREW, MACHINE:6-32 X 0.875 PNH,SST
(END ATTACHING PARTS)
-4 337-2775-00 1 SHLD, IMPLOSION:FILYER,BLUE 2211/2213/2215
-5 366-1391-04 1 KUOB:GRAY.0.30DX0.141DX0.32H
-6 386-1879-01 1 KNOB:GRAY 0.5 0D X 0.531 H PLSIC
-7 384-1575-00 1 EXTENSION SHAFT:8.805 L,W/KNOB,PLASTIC
-8 358-0550-00 1 BUSHING,SHAFT:0.15 ID X 0.488 L,PLSIC
-9 366~1146-00 2 KNOB:GY,0.127 IO X 0.382 0D X 0.466 H
-10 366-1146-00 2 KNOB:GY,0.127 1D X 0.392 0D X 0.466 H
~11 366-2148-01 2 KNOB:GY,VOLTS/DIV,0.72 0D,0.79 Hd/0.25 DIA
SHAFT & SKIRT
-12  3B6-0575-00 2 KNDB:GRAY,CAL,0.127 ID X 0.382CD X CG.4 H
-13  331-0328-00 1 DIAL,CONTROL:10 TURN,0.0 70 9.89
-4 210-0840-00 1 WASHER,FLAT:0.38 ID X 0.562 0D X 0.02,5TL
-1i5 366-0573-00 9 PUSH BUTTON:IVORY GY,G.186 SQ X ¢.48 H
-16  356~2045-01 6  KKOB:GY,0.172 ID X 0.41 0D X 0.496 K W/BAR
-17 377-0512-03 <] INSERT,KNOB:C.128 ID X 0.37 0D X §.67 L, XL
-18 131-0126-00 2 CONN,RCPT,ELEC:BNC, FEMALE
-19 366-0h76-00 H KNOB:MED GRAY,CAL,0.083 ID X 0.45 0D X
G.458 H
-20 366-1840-04 1 KNOB:GY, TIME/DIV,0.127 ID X 0.855 QD X
0.844 H
-21  3B6-1850-00 1 XNOB:CLEAR,0.252 IDX 1.2 0D X 0.383 H
-22  131-0955-00 1 CONN,RCPT,ELEC:BNC, FEMALE
-23  210-0255-00 1 TERMINAL,LU5:0.391 ID,LOCKING,BRS CD PL
-24  333-3780-00 1 PANEL,FRONT:
=25  386-4850-04 1 SUBPANEL, FRONT:
{ATTACHING PARTS)
-26 213-0881-00 3 SCREW,TPG,TR:8-32 X 0.25 TYPE ¥T,FILH,STL
~27 213-0882-00 2 SCREW, TPG, TR:6-32 X 0.437 TAPTITE, PNH,STL
(END ATTACHING PARTS)
-28  348-0660-00 4 CUSHION,CRT:POLYURETHANE
-29  378-0877-0¢7 1 REFLECTOR,LIGHT:PLASTIC
{ATTACHING PARTS)
-30 213-0614-00 1 SCREW,TPG,TR:6-32 X 0.75,FtH, 100 DEG,STL
(END ATTACHING PARTS)
=3l e e 1 SCALE ILLLM BOARD ASSY{SEE A7 REPL)
=32 AG7-3217-02 1 BRACKET, GROUND :ALUMINUM
{ATTACHING PARTS)
~33 210-05856-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL
END ATTACHING PARTS}
-34  214-3375-01 2 LEVER,SWITCH:AC/DC,PLASTIC
-35  358-0728-00 1 BUSHING,BD MTG:ALUMINUM
-36  441-157:-00 1 CHASSIS,SCOPE:FRONT,L FRAME
(ATTACHING PARTS)
-37 213-0881-00 4 SCREW,TPG,TR:6-32 X {.25 TYPE 7T,FILH,STL
{END ATTACHING PARTS}
-386  386-4443-00 1 SUPPORT,SHIELD:CRT,FRONT,PLASTIC
-39 200-2518-00 1 CAP CRT SOCKET:MATURAL LEXAN
-40  214-1061-06 1 SPRING,GROUND:CRT SHIELD
«41 426-1766-00 1 MOUNT ,RESILIENT:CRY,REAR
~42  334-1379-00 1 MARKER, IDENT:MKD HI VACUM
-43  334-1951-00 1 MARKER, IDENT:MKD WARNING,CRT VOLTAGES
-44 337-2774-00 1 SHIELD, ELEC:CRT,STEEL
45 e e 1 DELAY LIKE,ELEC: {SFE 019210 CHASSIS REPL)
-45  346-0121-00 2 STRAP,TIEDOWN,E.6.125 L KYLON
{ATTACHING PARTS)
-47 213-0882-00 2 SCREW,TPG, TR:6-32 X 0.437 TAPTITE,PNH,STL
{END ATTACHING PARTS)
-48  34B-0128-00 i STRAP,TIEDOWN,E:8.0 L X 0.1 W,NYLON
~48 136-1075-00 i SKT, PL-TN £LEK:CRT SOCKET ASSY
~-50 334-4251-C0 i MARKER, IBENT :MKD CAUTION
-81  337-2772-04 1 SHIELD,ELEC:POWER SUPPLY,TOP,ALUMINUM, MY &

REY APR 1980

NSO
(ATTACHING PARTS)

BOODY  334-7726-00
TKZ165 ORDER BY DESCR

86113 ORDER BY DESCR

80003 337-2775-00
TK2165 366-1391-04
80009 365-1879-01
80005 384-1575-00
TRZ165 ORDER BY DESCR
80009 366-1146-00
80009 366-1146-00
80008 366-2148-01

TK2165 ORDER 8Y DESCR
05129 461-5-70
86928 OCRDER BY DESCR
TK2165 ORDER BY DESCR
80008 368-2049-01
80008 377-0512-03
24931 28JR205-2
TK2185 ORDER BY DESCR
80003 366-1840-04
366~185C-C¢
31-278

12327 ORDER BY DESCR
07415 ORDER BY DESCR
TK2165 ORDER BY DESCR

80003
13511

83385
83385

ORDER BY DESCR
ORDER BY DESCR

80009
80003

348-0660-00
378-0877-02

83385 ORDER BY DESCR

TKi570 ORDER BY DESCR
78188 211-041800-00.

TKZ165 ORDER BY DESCR
TK1287 ORDER-BY DESCR
TKiZ85 ORDER BY DESCR

83385

80008
80008
80009
80008
07418
22679
23740

(ORDER BY DESCR

386~4443-00
200-2519-00
214-1061-06
"426-1766-00
ORDER BY DESCR
CRDER BY DESCR
C-2053

06383 PLC1.51-38

83385 ORDER BY DESCR
08383 PLT2M

TK1544 ORDER BY DESCR
07416 ORDER BY DESCR
80009  337-2772-04
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Replaceable Mechanical Parts - 2235A Service

Fig. &

Index  Tektronix Serial /Assenbly No. Mfr.
No. Part No. Effective  Dscont Oty 12345 Mame & Description Code Mfr. Part Ho.
2-52 211-0379-00 5 SCREW, MACHINE :4-40 X G.312,FLH,CD PL,T-B 80009 211-0379-00
(END ATTACHING PARTS)
-53 337-2772-03 1 SHIELD, ELEC: POWER SUPPLY,SIDE, ALUMINUM, MM 80009 337-2772-03
[ATTACHING PARTS)
-54 211-0305-00 1 SCR,ASSEM WSHR:4-40 X 0.437,PNH,STL,CD PL 01536 ORDER BY DESCR
(END ATTACHING PARTS)
~55 348-0555-00 1 GROMMET  PLASTIC:SIL GY,U SHAPE,0.52 ID 80009 348-0555-00
~-58 344-0334-01 1 CLIP,CKT BD:PLASTIC,GRAY Tk2165 ORDER BY DESCR
~87  134-0158-00 2 BUTTON,PLUG:0. 187 DIA NYLON 02768 207-080501-00
-58 200-2264-00 1 CAP,FUSEHOLDER : 3AG FUSES 83629 FEK 031 16586
-59 200-1388-03 1 COVER, FUSE LEAD: POLYURETHANE 80008 200-1388-03
~60 204-0833-C0 1 BODY, FUSEHOLDER: 3AG & 5 X 20MM FUSES TKO861 031 1853 (FEU)
-61 210-1039-C0 1 WASHER, LOCK: . 521 10, INT,0.025 THK, 857 24931 ORDER BY DESCR
-62 131-0855-00 H CONN,RCPT,ELEC:BNC, FEMALE 13511 31-278
I 1 FILTER,RFI:{SEE FLOGO1 CHASSIS REPL}
{ATTACHING PARTS)
-54 211-0378-00 2 SCREW,MACHINE:4-40 X 0.312,FLH,CD PL,T-8 80009 211-0379-0C
{END ATTACHING PARTS)
-85 200-2845-00 1 COVER,CKT BOARD:LINE FILTER TKZ2165 ORDER BY DESCR
R 1 CXT BOARD ASSY:EMI FILTER(SEE AB RFPL)
(ATTACHING PARTS})
-67 210-0586-00 2 NUT, P, ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
~-B8 129-0088-00 4 SPACER,PGST:0.485 L,4-40 INT/EXT,STL,0.25 TKGE58 ORDER BY DESCR
HEX
~B9 211-0379~00 P4 SCREW MACHINE :4-4C X 0.312,FLH,CD PL,7-0 80009 211-0378-00
(END ATTACHING PARTS)
-70  185-3890-00 H LEAD,ELECTRICAL: 18 AWG, 4.5 L,5-4 80008  195-3890-G0
{ATTACHING PARIS)
-7 210-0457-00 1 NUT,PL,ASSEM WA:6-32 X 0.312,5TL £D PL 78189 511-061800-00
{END ATTACHING PARTS}
-72 334-3379-08 1 MARKER, IDENT: ¥KD GROUND SYMBOL 80008  334-3379-06
-73 407-3673-00 1 BRACKET  HEAT SK:AtIMINIM 80008  407-3673-00
{ATTACHING PARTS}
-74 210-0586-00 1 NUT, PL,ASSEM WA:4-40 X 0.25,STL €D PL 78183 211-041800-C0
~75 213-037¢-00 z SCREW,MACHINE :4-40 X 0,312,FLH,CD PL,T-9 80009 2:11-0379-00
{END ATTACHING PARTS)
-76  343-1025-00 1 RETAINER,XSIR: TKi154 ORDER BY DESCR
[ATTACHING PARTS)
=77 211-D302-00 1 SCR,ASSEM WSHR:4-40 X 0.75,PNH,STL, TORX DR 01536 ORDER BY DESCR
~78 210-0586-00 i NUT, PL,ASSEM WA:4-40 X 0.25,5TL (D PL 78189 211-D41800-0C
(END ATTACHMING PARTS)
~78 342-0582-00 i INSULATOR, PLATE: TRANSISTOR, CERAMIC 80008  342-0582-00
-80 343-0269-00 1 RETAINER, XSTR: 80008 343-0969-00
{ATTACHING PARTS)
-81  211-0891-00 1 SCREW,MACHINE:6-32 X 0.625,PNH,STL TKOB5S ORDER BY DESCR
~82 210-0408-00 i NUT, PLAIN,HEX:6-32 X 0.312,BRS CD AL 73743 3040-402
{END ATTACHING PARTS)
-83  342-0555-00 2 INSULATOR,PLATE:HEAT SINK,ALUMINA 80008  342-0555-00
-84 44]-1538-03 1 CHASSIS,SCOPE:REAR,L FRAME TK1285 ORDER BY DESCR
-85 344-0367-01 3 LLIP,GROUND:CU-BE 80008 344-0367-01
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Replaceable Mechanical Parts - 2235A Service

Fig. &
Index  Tektronix Serial/Assembly No. Mfr.
Ro. Part Ho. Effective Bscont Oty 12345 HKame & Description Code Mfr. Part No.
3-1 334-4251-00 1 MARKER, IDENT:MKD CAUTION {7416 ORDER BY DESCR
-2 337-2773-02 1 SHIELD,ELEC:POWER SUPPLY,LOWER PLASTIC 80008 337-2773-02
(ATTACHING PARTS)
-3 211-0305-00 1 SCR,ASSEM WSHR:4-40 X 0.437,PNH,STL,CD PL 01536 ORDER BY DESCR
{END ATTACHING PARTS)
-4 368-1480-03 1 PUSH BUTTON:BLACK,OFF 80009 366-1480-03
-5 384-1576-01 1 EXTENSION SHAFT:12.544 L,PLASTIC 80008 384-1576-01
S 1 SWITCH,PUSH:4A 250VAC B (SEE ALSSOL REPL)
-7 377-0512-03 &  INSERT,KNDB:0.128 1D X 0.37 00 X 0.67 L, XL 80009 377-0512-03
“8 e 1 CKT BOARD ASSY:FRONT PANEL(SEE A3 REPL)
(ATTACHING PARTS)
-8 211-0325-00 4  SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T8 (1536 ORDER BY DESCR
{END ATTACHING PARTS)
“1 e o 1 CKT BOARD ASSY:ALTERNATE SWEEP{SEE A5 REPL)
o R 1 CKT BOARD ASSY:MAIN(SEE Al REPL)
-12 337-3201-04 1 SHIELD,ELEC:TGP ATTEN 7K1285 ORDER BY DESCR
{ATTACHING PARTS)
-13  211-0325-00 4 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX 19 01535 ORDER BY DESCR
-4 2131-0326-00 ?  SCREW MACHINE:4-40 X 1.25,PNH,STL 83486 ORDER BY DESCR
(END ATTACHING PARTS}
-i5 —————— i CKT BOARD ASSY:ATTENUATOR{SEE A2 REPL}
(ATTACHING PARTS)
-16  211-0305-00 1 SCR,ASSEM WSHR:4-40 X 0.437,PNH,STL,CD PL 01536 OQRDER BY DESCR
-17  361-1166-00 1 SPACER,SLEEVE:0.228 L X 0.162 IB,BRS 0J26C ORDER BY DESCR
~-18  211-0325-00 1 SCR,ASSEM WSHR:4~40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
-1 129-0988-00 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 L X 0.123 0D,EPOX GL T«2278 ORDER BY DESCR
-2l 401-0370-01 2 BEARING,CAM SW:END,0.6 DIA 80008  401-0870-01
: {ATTACHING PARTS)
-22  211-0343-00 2 .SCREW, MACHINE :4-40 X 0.25,TRUSS HO,5TL TKOB58 DRDER BY DESCR
-23  381-1300-0C 2 LSPACER, BEARING:0.115 ID X 0.2 09,BRASS TK2278 ORDER BY DESCR
-24  210-0405-00 8 NUT, PLAIN, HEX:4-40 X 0.188,8RS €D PL 73743 12161-50
. (END ATTACHING PARTS}
-25  214-1126-02 4 LSPRING,FLAT:0.7 X (.125,CU BE RED {iR 80009 214-1126-02
~26  214-1752-00 8 ROLLER,DETENT:0.125 OD X 0.18,S8T 80009 214-1752-00
-27  105-{834-01 2 ACTUATOR,CAM SW: AC-GND-DC 80009 105-0834-01
<28 401-0369-00 2 BEARING,CAM SW:CENTER,C.6 DIA 80009 401-0369-00
[ATTACHING PARTS}
-29 2131-0325-00 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 0,188,888 (D PL 73743 12161-50
. {END ATTACHING PARTS)
-31  105-0935-02 2 LATTEN CAM SW:ATTENUATOR VOLTS PER DIVISION 80009 105-0935-02
-32  40:-0370-00 2 BEARING,CAM SW:END,0.6 DIA 80008 401-0370-00
-33  214-1126-01 & .SPRING,FLAT: 0.7 X 0.125,CU BE GRN CLR 80008 214-1126-01
~34  214-1752-00 8 LROLLER, DETENT:0.125 0D X 0.16,58T 80008 214-1752-G0
=35 e e 1 VAR RES 10K £ (SEF AOZR1S/RS3)
~36  343-1020-00 2 RETAINER,CONT:ABS GRAY TK2165 GRDER BY DESCR
. {ATTACHING PARTS)
-37  211-0325-00 4 .SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL, TORX T8 01536 ORDER BY DESCR
-38  a6i-1z1e-00 2 .SPACER, SLEEVE:0.738 L X 0.13 IB,BRS TK2278 ORDER BY DESCR
. (END ATTACHING PARTS)
-3 131-178B-11 2 LCONT ASSY,ELEC:8 CONTACTS TK2165 ORDER BY DESCR
-4 131-1758-12 2 LCONT ASSY,ELEC:8 CONTACTS TK2165 ORDER BY DESCR
4] e men 1 CKT BOARD ASSY:TIMING(SEE A4 REPL)
) (ATTACHING PARTS)
~42  211-0325-00 3 SCR,ASSEM WSHR:4-40 X 0.25,PNd,STL,TORX T8 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 €D PL 78189 211-041800-00
(END ATTACHING PARTS)
-45  129-0808-00 2 SPACFR,POST:0.885 L,4-40 INT/EXT,AL,C.25 TKO858 ORDER BY DESCR
HEX
-4 129-0998-00 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 Tekiromix  Serial/Assenbly No. Mfr.
Mo, Part No, Effective  Dscont Oty 12345 Name & Description Code  MFr. Part do.
4...
STANDARD ACCESSORIES
1 015-0527-01 2 ACCESSORY PKG:TWO PS109 OPT 01 PROBES 80003 015-0527-01
070-7683-00 1 MANUAL, TECH: INSTRUCTION, 22354 80009 (C70-7583-00
158-0041~00 1 FUSE,CARTRIDGE:3AG,1.254, 250V, 205EC 71400 MSL 1 i/4
-2 161-0230-01 1 CABLE ASSY,PWR,:3,18 AWG,92.0 L 80003 161-0230-0%
-3 343-0003-00 1 CLAMP,LOOP:0.25 ID,PLASTIC 08315 E4 CLEAR ROUND
-4 213-0882-00 1 SCREW,TPG,TR:5-32 X 0.437 TAPTITE,PNH,STL 83385 ORDER BY DESCR
-5 210-0803-00 1 WASHER,FLAT:0.15 ID X 0.375 0D X 0.032,8TL 12327 ORDER BY DESCR
OPTIONAL ACCESSORIES
»»»»»»»»»» 1 ACCESSORY PKG:TWO P6108 GPT 01 PROBES
-6 013-0181-00 1 TIP,PROBE:W/ACTUATOR 80009 013-0161-00
020-0672-02 1 ACCESSORY KIT: 80008 020-0572-02
-7 200-2520-00 1 .COVER,SCOPE:FRONT,ABS Tk2165 ORDER BY DESCR
016-0677-02 1 .POUCHACCESSORY:W/PLATE TKO174 016-0577-02
-8 016-0535-01 1 ..POUCH,ACCESSORY:EXPANDED POLYESTER 80008 018-0535-01
-9 386~4574-00 1 . .PLATE,MOUNTING:ACCESSORY POUCH,ALUMINUM 0J2B0  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 D70-418B-XX)
346-0199-00 1 STRAP,CARRYING:MKD TEKTRONIX 80003 346-0199-00
020-0859-80 1 COMPONENT KIT:EUROPEAN 80009  020-0859-00
343-0170-00 1 LRTNR,CA TG CA:U/M 0.25 OD CABLES 80009 343-0170-D0
200-2265-00 1 .CAP FUSEHOLDER:5 X 20MM FUSES TKO86L FEK 031.1663
-1l 161-0104-06 1 .CABLE ASSY.PWR,:3 X 0.75MM 5Q,220v,98.0 L 53108 ORDER BY DESCR
020-0850-00 1 COMPONENT KIT:UNITED KINGDOM 80009 020-0860-00
343-0170-00 1 .RTNR,CA TO CA:U/W G.25 0D CABLES 80008 343-0170-00
200-2265-00 t .CAP FUSEHOLDER:S X Z0MM FUSES TKO8B1 FEK 031.1663
-12  161-0104-07 1 .CABLE ASSY,PWR, :3 X 0.75MM $Q,240V,98.0 L 80008 151-0104-07
020-0861-00 1 COMPONENT KIT:AUSTRALIAN 80008 020-0861-00
343-0170-00 1 .RTNR,CA TO CA:U/W 6.25 0D CABLES 80008 343-0170-00
200-2265-00 1 .CAP,FUSEHOLDER:S X 20MM FUSES TKOBB1 FEK 031.1663
-13  161-0104-05 1 .CABLE ASSY,PWR,:3,18 AWG,240v,98.0 L $310% ORDER BY DFSCR
020-0862-00 1 COMPONENT KIT:NORTH AMERICAN 80009  020-0862-00
343-0170-060 1 .RTNR,CA TO CA:U/M 0.25 0D 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 70803 ORDER BY DESCR
820-0863~00 1 COMPONENT KIT:SWISS 80003 020-0863-00
343-0170-00 1 .RTNR.GA TO CA:U/W 0.25 OD CABLFS 80003 343-0170-0C
200226500 1 .CAP,FUSEHOLDER:S X 2GMM FUSES T*086: FEX 031.1583
-15  161-0167-00 1 .CABLE ASSY,PWR,:3.0 X 0.75,8A,240V,2.5M L 80009 161-0157-00
016-0792-01 1 CASE,CARRYING:24.5 X 16,5 X 1.5 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:RFAR,W/RUBRER BUMPER 50008 200-2538-33
212-0144-00 2 .SCREW,TPG,TF:8-16 X 0.562 | ,PLASTITE,SPCL 93907 225-38131-012
HD
367-0288-00 1 .HANDLE,CARRYING:13.855,58T 80009 367-0288-00
390-0790~13 1 CABINET,SCOPE:W/BUMPER TK13:9 CRDER BY DESCR
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MANUAL CHANGE INFORMATION

At Tekironix, 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 requiremenis, we can’t get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

A singie change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duplicaticn may occur. If no such change pages appear foliowing this page, your
manual is correct as printed.






Tektronie MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 3-28-90

Product; _2235A_ INSTRUCTION MANUAL

Change Reference: M71722

Manual Part Number: 070-7683-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B011671

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

ABCE72 281-0785-00 CAPFXD,CER DI: 88PF,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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Tekronbe MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE

Date: __4-3-90 Change Reference: M71825

Product: _2235A_INSTRUCTION MANUIAL

Manual Part Number: 070-7683-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B011890

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:
AZR29 322-3086-00 RES,FXDFILM: 76.8 OHM,1%.,0.2W
AZ2R79 322-3086-00

RES,FXD,FILM: 76.8 OHM,1%,0.2W

DIAGRAM CHANGES

DIAGRAM ® CH1 & CH2 ATTENUATORS

Change the valus of resistor R28 (location 2F) to 76.8 (1.
Change the vatue of resistor R79 (location 4F) to 76.8 (3,
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Tektroni MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: __3-28-80 Change Reference: M71843
Product: _2235A INSTRUCTION MANUAL Manua! 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,FXB,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
A3R161 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 {).
Change the value of resistor R111 {iocation 1C) to 10K Q.
Change the value of resistor R160 {location 3C) to 10K (.
Change the valus of resistor R161 {location 3C) to 10K £).
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Tektrone MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE

Date: _3-28-90 Change Reference: M71944

Product: _2235A INSTRUCTION MANUAL

Manual Part Number: 070-7683-00

DESCRIPTION

EFFECTIVE SERIAL NUMBER: B011625

Product Group 46

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

ADD:

A4CT37 281-0862-C0 CARFXD,CER Dl: 0.001UF, + 80-20%,100V

DIAGRAM CHANGES

DIAGRAM A SWEEP GENERATOR & LOGIC

Add capcitor C737 {0.001 pF) fo the XY1 {L} line as shown below. Grid location is 2D,

br YT >0 Pe201-3 @
C737 A 14
C.00% $
FYCIT>™0 "3
pr=
Al
c ‘ PETCO
[ -1
\i« o N
— v
£y 3 i
w3700 8§ & 5
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MANUAL CHANGE INFORMATION

Change Reference: M72010

Tektronix

COMMITTED TO EXCELLENCE Date: 4-12-90

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
A5 671-1422-01 CIRCUIT BD ASSY: ALT SWEEP
A1C350 281-0893-00 CAPFXD,CER DI: 4.7PF, +/-0.5PF 100V
A1CS965 280-1129-00 CAPFXD,ELCTLY: 1000UF, + 100%-10%,12V
A1CR501 152-1107-00 DIODE,SIG: SCHTKY,40V,350MA 12PF
ATR210 313-1431-00 RES,FXD,FILM: 430 OHM,5%,0.2W
ATR4AOT 313-1470-00 RES,FXD,FIL.M: 47 OHM,5%,0.2W
A1R448 313-1470-00 RES,FXD,FILM: 47 OMM,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
ATR463 322-3196-00 RES,FXD,FILM: 1.07K OHM, 1%,0.2W
A1TR646 311-2257-00 RES, VAR NONWW: TRMR,500 OHM,20%,0.5W
A1R482 322-3101-00 RES,FXD,FILM: 110 OHM,1%,0.2W
A4RT754 311-2227-00 RES, VAR, NONWW: TRMR, 100 OHM,20%,0.5W LINEAR
A5RB21 322-3196-00 RES, FXD,FILM: 1.07K OHM,1%,0.2W
A5RE51 322-3285-00 RES,FXD,FILM: 9.09K OHM,1%,0.2W
ASRE52 311-2273-00 RES,VARNONWW; TAMR,2K OHM,20%,0.5W
A5R653 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
A1CB48 290-0776-04 CAPFXD,ELCTLT: 22UJF20%,10V,MI
A1C881 280-0846-00 CABFXD,ELCTLY: 270UF, + 100-10%,40V
A1CR641 152-0951~00 DIODE SIG:SCHTKY,60V,2.25PF
A1Q448 151-0188-05 TRANSISTOR: PNRSI,TC-82
A1Q450 151-0190-08 TRANSISTOR: NPN,SI,T0-92
A1Q8641 151-0190-09 TRANSISTOR: NPN,SIL,T0-92
A1R439 313-1470-00 RES,FXD,FILM: 47 OHM,5%.0.2W
A1R445 313-1470-00 RES,FXD,FILM: 47 OHM 5%,0.2W
A1R446 322-3288-00 RES,FXD,FILM: 10K OHM,1%,0.2W
ATRE641 313-1472-00 RES,FXD,FILM: 4.7K OHM,5%,0.2W
ATRB47 322-3193-00 RES,FXD,FILM: 1K OHM,1%,0.2W
ATWS5G1 131--0566-00 BUS,CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L
A4CR731 152-0141-02 SEMICOND DVC,Di: 8W,S1,30V,150MA,30V,D0O-35
A4VR749 152-0744-00 SEMICCND DVC,DI: ZEN,81,3.6V,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 CARFXD,CER Dt 10PF,10%,100V
A1C452 281-0862-00 CARFXD,CER DI: 0.001UF, + 80-20%,100V
A1C456 281-0775-01 CARFXD,CER DIi: 0.1UFR20%,50V
A1C883 280-0920-01 CAPFXD,ELCTLT: 33UF,35V,20% AL
A1C884 290-0920-01 CARFXD,ELCTLTY: 33UF,35V,20% AL
A1CR966 152-0400-00 DIODE,RECT: FAST RCVRY,400V,1A,200NS
AL591 108-1488-00 COIL,RF: FXD,1UH,10%
ATR370 322-3085-00 RES,FXD,FILM: 75 OHM,1%,0.2W
ATR456 313-1220-00 AES, FXD,FILM: 22 OHM,5%,0.2W
AlU4az7 156-0158-00 1C LINEAR: BIPOLAR,OP-AMEDUAL
ATWA439 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L
A4UIT49 156-0981-02 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 VERTICAL PREAMPS &
/Y SWITHCING

Change the value of resistor R448 (location 5G} to 47 Q.
Change the value of resistor R449 (location 4G} to 47 Q.

DIAGRAM @ VERTICAL OUTPUT AMPLIFIER

Change the value of resistor R210 (location 3B) tc 430 Q.

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 M771187.

Remove capacitor C363 (location 4G) from the circuit.

Add resistor R370 (75 () and capacitor C370 (10pF) as shown below, Grid location is 3H.

R3aR3
16 TRYE]

Ay —
A0
b s
c37n
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MANUAL CHANGE INFORMATION

Product; ___2235A SERVICE Date: _4-12-980 Change Reference: __M72010

DESCRIPTION Product Group 40

DIAGRAM CHANGES

TRIGGER P-P AUTO

DIAGRAM @

Change the value of resistor R482 (location 4G) to 110 Q.
Change the value of resistor R463 (location 5F) to 1.07K (1.

& QUTPUT

The following parts changes and circult 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 452
| ~AUTS LEVEL
Ha%8
RAZL 4 o
a7 ¥ i bt
HAZS E ™ 7
~UMP HE ]
CaEd = 1488
v
lcns
l 100G
[ 2
o.1 oy
<Gy
LRABY
Uasl
234-D167-26
14|
R4ED 2 E;:: R4B3 Yoitce
TPaES Lo Gl wae—E] | ever
47 o ouT HE
TRIG
R4S
T +5.3va Ot = 2| _siome -
-B.6v} LIS '\__-'1 a
Foee ¥ Pack ) 8l +slmoe
gl vECWP R
g, VY OrAdAY vacse
+5,2vd Rabo veg [
naE I e e
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Product: ___2235A SERVICE

MANUAL CHANGE INFORMATION
Date: _4-12-90

Change Reference:

DESCRIPTION

Product Group 40

DIAGRAM @

DIAGRAM CHANGES

B TIMING &
ALTERNATE SWEEP

Change the value of resistor R621 (location 5F) to 1.07K (1.
Change the value of resistor R651 (location 3D} 1o 8.08K Q.
Change the value of variable resistor R652 {location 3D) to 2K Q.
Change the value of resistor R653 (location 4D) to 12.4K {}.

The following parts changes and circuit wiring changes are illustrated with the partial schematic below.

Remove Add
CR641 J8B645
C846
Q641
R641
R647
e
15, { il I
1 1 i
— 5]
P> . OT B e NE
RRGA NC *:( +8.8vy ’___. N
B gAY NE E«____ REAS ISI
POSITION NG ::“ Lo .
"“‘rf_ .8y
BRI e i &
pympu IS D) wseoo bl
TIMNE B 3 rlé el
POSITION ke ¢
= =y ML%' S L.
L
At PARTIAL WAIN w0, 53 ; )i-
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MANUAL CHANGE INFORMATION
Product: __ 22358A 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,

ur4g
LH7BO%N

+8.8v0 o~ v . vo d Q+Bvco
Tow
uren zﬂ-l
l’ 2 13T
. , 344 wor1z POS
R7E8 .l. c7ag
1.43K l 0.47
~BYay

Reconnect the emmiters of Q740 and Q730 as indicated below,

+8 . 8vb

RI4Y
20T

Q740

3 k{12

R7 48
BEO

R745
490

Q7ae
+mvsn 1
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MANUAL CHANGE INFORMATION
Product: ___2235A SERV§C§ Date: _4-12-80 Change Reference: _M72010

DESCRIPTION Product Group 40

I R

DIAGRAM CHANGES

DIAGRAM PWR SUPPLY,
v/ z-AXiS, & CRT

Remove capacitor G881 (location 58) and replace with capacitors C883 and C884 (33 uF each).
Add diode CR866 from T848 pin 18 to the anode of diode CR365 (location 5D-E). See partial below.

| LIER
11 sz ERe67 —SBuH B @
L i cess i ] j * wE9SS ' ?Pm::
t S O00UF »
[=- g
! W 2 B0 | f
! & trges WIEEN B NG
i 3 {
0
é CRBTO LROEE

DIAGRAM @ POWER DISTRIBUTION

Replace wire jumper W581 (location 4E) with coil L5391 {1 uH).
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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
CIRCUIT SOHEM BOARD GIRCUIT SCHEM BOARD CROUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | NuMBER | LOCATION NUMBER | NUMBER | LOCATION NUMBER | NUMBER | LOCATION NUMBER | NuMBER | LOCATION
c701 8 A POT00 & 4 R718 @ 2B H750 8 1
c7o1 7 58 PO705 8 B R71% 8 1B /751 8 1B
crez 8 58 R721 6 28 R752 B 1c
C703 8 58 Q70% 8 5C R722 6 24 R753 8 1B
©708 8 5C Q704 8 5¢ R724 8 ac R754 B 18
cioe 6 4 Q708 ;] 5C R725 8 ¢ R755 -] 1B
crot 8 30 o708 7 4 R727 8 1A RYES p 1A
Ccres 8 5C G710 7 4C R728 8 2A RI5G & 20
[oya o] 7 4G Q712 7 40 R728 8 ac R78G 8 28
oz 7 40 Q730 8 2 K730 -] ac R7A1 B 28
T 7 4B Qraz 8 26 K781 8 ac RT62 8 28
C714 7 40 a7t 8 24 R732 8 20
c7i8 8 28 Qr4o g 20 R733 3 a3
on7 8 2h araz B 28 R734 2 3 RIT1S & 20
cr20 8 24 Q745 8 20 R735 8 2c
cTe2 8 2A R7a7 8 24 ‘gg} ? :“:
C724 8 20 R7G1 6 48 R738 8 24 pib 8 A
c728 8 2 R702 8 55 R730 8 ac
c749 8 1A R7G3 6 58 R740 8 ao
C750 8 18 R705 6 5C R4t 8 ac u71s 8 28
¢751 8 28 R707 8 3¢ K742 8 2C U715 8 28
cr52 8 16 R708 7 38 R743 8 28 U749 2C
crez 8 2A R710 7 45 B744 8 28 U750 B 1A
RT11 7 a8 R745 8 ¢ u7en 8 1B
CRT30 8 o3 R713 7 Eie) R745 2 2c
CR740 8 26 A715 8 28 R747 8 2C VRT20 8 2B
R716 B 2B R746 8 1c
Pa201 8 1A RY17 & 2B 743 8 1C w708 7 4
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MANUAL CHANGE INFORMATION

Product: __ 2235A SERVICE Date: _4-12-90 Change Reference: __M72010
| DEi(iRlPTlON Product Group 40
Ay B 4 C
1
.
2
(=
3
[
4
(2
5

A4—-TIMING BOARD
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MANUAL CHANGE INFORMATION

Product; __2235A SERVICE Date:_4-12-80 _ Change Reference: M72010
DESCRIPTION Product Group 40
A1-—-MAIN BOARD

ASSEMBLY At

CIRCLAT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOGATION | LOCATION NUMBER LOCATION { LOCATION

e e s e

c1o0 2 3D C502 8 10C Co41 ] 8K CR02 g BM
Ci14 2 4c C503 8 7E Co42 ] 10l CR803 8 8N
Ci15 2 aDn C504 8 8E Co43 o] 10L CRE04 g BM
ci18 3 4c CEOS 8 8E Ccod44 2] al CRB0T g 8K
Cik0 3 8C cs08 8 oF Ccad4s 2] 10M CRB0B 4 8L
Ci26 2 30 CEO7 i1 7¢ Cob4 10 8H Cre20 g aM
Ci28 2 30 C&17 8 7€ cos8 10 8H CRS46 8 11K
ci27 2 30 C518 8 aF cas7 190 TH CRo4T 8 10K
Ci30 2 ac C518 8 aF £B60 10 10H CRpAs g oM
©133 2 2 c826 a8 aF cost 0 10H CRO54 10 aH
C150 2 3F cs25 6 aF ce62 10 11H CRo55 10 oH
ci64 2 4E cs27 8 aF cea3 10 tH CR856 10 aH
ci18s 2 4E Ch28 8 10F Cags 0 04 CRas7 10 M
C175 2 38 C531 [ 10E cees 10 at CRH80 HYy 8H
C178 2 3E G537 3 ™ cera 10 1 CRo8Y 1 eH
cry 2 3E G438 2 4 o878 10 BK CROS2 iC 8H
G180 2 3 C&38 2 4) ol 74 (¢ 8K CRe63 it aH
Ci1e8 2 ac C540 23 A care 10 84 CRO6S 16 104
C159 2 4B C540 11 2L casy 8 2C CRO6H 10
C200 3| 4F C545 2 M CRoaT 10 8
cam " 4F CB47 2 2M CR133 2 x CAgT0 i0 a
C204 3 1€ C865 4 8F CR183 2 E-d
G210 3 i C500 5 8D CR200 2 0 DLSZ10A 3 1D
C215 3 jiv] C500 iA 8D CR201 2 3E DLe2104 3 1E
C220 1t 2E Ca03 7 16 CR202 2 0
c225 3 20 Coas 7 G CR203 2 ZE DSe68 10 n
c226 3 8 co4a7 7 BF CR228 3 2E Dsass 10 7
ce2g 3 2x CE48 7 BG CR2z7 3 1E DSE7C 12 TH
€229 3 i c848 T 76 CR228 3 2E
cas? 2 F CB73 7 8G CR228 3 1F E200 1t 5F
c238 3 gF Cre4 B & CR372 4 6D E20% 1% 5F
C240 3 &F crn 8 44 CR353 4 w E272 1t 2)
Cad 3 2F Crig B aH CR389 4 Fiv E580 11 10D
ca42 3 2F Cr75 8 44 CR405 5 -0 E807 e] ®
CRE0 3 2G crry 8 4G CRA0B 5 2]
G261 3 G Ccrre 8 aG CR408 4 [ ] J2gz2 2 7B
C266 3 G C781 8 3H CR414 5 88 J2222 3 7B
c262 3 2} c7e2 8 2H CRA15 ] 8c J2222 4 k{:]
car4 i3l 24 CT8E 8 3 CR418 4 60 J2222 & 78
c2st 3 1G cTe7 8 3 CR487 6 o] J2223 4 a8
casz 3 G cree 8 2G CR4TE 5 98 J2223 £ a8
caa2 3 3G Cro6 11 3 CR4TT 5 a0 J2223 [ a8
c312 4 5D cre7 11 3J CR50% 8 10D J2300 7 1eF
£a37 4 BE crea " 4G CR502 8 o J2400 11 10F
L350 4 e8D cez4 10 8F CR503 L] 8E J2500 5 10D
Caro 4 8c C825 10 3l CR508 8 o1 J2600 8 BE
Ciga 4 118 <828 10 qL CRG0G [ 10C J2700 10 8G
C360 4 108 £832 18 a CR514 B BE J2B50 -] BE
C306 8 aK £835 pid 4L CR518 8 ¥ 48100 i 8A
Ci7 4 56 C845 hiy M CRE28 8 8F 48103 2 4D
C402 5 7c Ca48 10 M CRE5Y 10 TF J8108 2 aF
406 4 8c caqr 10 M CR584 4 K JG400 7 110G
c400 4 m ceag 10 aN CRB47 7 HE JB400 1 75
C410 5 an ces1 10 4L CRE48 7 8F Josad 5 HF
G414 § ki:] €853 10 ™ CR648 7 e Jaass ] 11F
C418 5 8B Co54 10 7 CR732 7 10F JB8708 0 1L
C418 4 BC cass 16 7K CR784 8 24 Joae2 10 a8
C418 4 ™ C874 1G 1L CR7T70 L) 4} Jaagq 8 4B
Ca20 & c C873 10 i CRT80 8 3
CH21 5 8c CATS 0 1.4 CREOS 10 6F L2686 3 A
C451 1 8E car7 0 i CRB1B 10 7F L2687 3 14
C452 ] 8C cagz 10 e} CR820 10 7F 1451 it TE
C453 5 8c cas3 10 48 CR823 16 3L 1408 11 8F
456 5 o] ces4 10 48 CR&24 1¢ M L501 1 9E
C458 5 &0 C883 10 BH CR&25 10 M LB56 10 TH
G460 5 8D Co04 ] 5M CR&2G 10 M [B6G 10 10H
o487 5 83 Co06 8 TL CRBAD 10 AN [B: 3] 19 10H
£4e9 5 8C coor -] T CRaS 10 M 1568 10 f0J
C473 8 a8 Coos -] ™ CR851 10 L
C487 5 ab o7 8 1oL CRB53 10 &L P870 16 7
€464 1t SE ca1o ] 1OM CRa54 10 T P871 1G 7H
C408 " 8D cazz 2 1O CRE55 0 N PG0B '] 7L
G500 8 100 ce25 & icM CRBs2 10 ap P08 a a8l
C501 & 108 Ca40 ] 8K CROOT -] BM P840 E] aL
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Product: __2235A SERVICE

MANUAL CHANGE INFORMATION

Date: _4-12-80

Change Reference:

M72010

DESCRIPTION Product Group 40
A1-~-MAIN BOARD
ASSEMBLY At
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRGUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION | LOCATION NUMEER | LocaToN | LOCATION NUMBER | LOGATION | LOCATION Numeer | LocaTION | LOCATION
Q102 2 ks 0840 10 aM A1e3 2 2F R314 4 5E
Q103 2 ap o845 10 M "185 2 3F Rats 4 4E
Q14 2 a G882 10 28 Ri86 2 3F R317 4 56
o148 2 an GBES 10 5K R188 2 3E R318 4 5
Q152 2 aF ©g08 8 8L R189 2 2F R318 4 4D
Q153 2 aF Go28 8 oM Rig2 2 28 R320 4 5
G184 2 4 Q830 8 oM R183 z 2E R3Z3 4 &b
Q185 2 4E G935 8 1M Rig4 ? 2 R3Z2 4 40
Q202 a 20 G938 2 101 R185 2 2E R324 4 50
Q203 3 2E 0939 8 1oL R200 2 30 R226 4 4F
Q208 3 10 Ge4d 9 13{2 R202 3 2 Raz? 4 3F
Qo7 3 1E Co48 8 1 R203 3 2 R328 4 3E
Q3¢ 3 2F R204 3 2E Raze 4 4F
Q231 3 1F R100 4 4E R206 ! 20 Ba30 4 4E
Q254 3 26 Aiot z 4D R207 3 2E Raa1 4 &F
Q255 3 1G Rioz 2 3k R21G 3 0 Kaaz 4 4&E
Q256 3 2H Ri03 2 30 R212 3 o] R335 4 5E
Q257 3 1H R104 2 3D R213 3 $E K436 4 5E
G283 3 2G R105 2 3D R215 3 10 Ras? 4 5E
gggg g ﬁ mgg g gg R216 2 20 R338 4 sE
R21 3 26 R340 4 4E
Q302 4 40 R109 4 4D 3212 3 mn B4z 4 &0
Q303 4 4o Ri13 2 5B R219 3 iE R343 4 55
Q327 4 4F R114 2 ) 4C R23G 11 >E R344 4 4E
S I I - O R S I I -~ O
. 4
card a 6 A7 2 56 Rz 3 b g p s
Q38 4 $B R118 2 5C phvirvd 3 s R4S 4 i
Q3824 4 108 R118 2 5B Ros7 3 E 350 4 &0
Q3828 4 108 f120 2 ac R230 3 oF e M D
G384 4 108 Ri21 2 an A231 3 by Ra52 4 an
Q32 4 78 maz 2 4D R233 3 15 A353 4 8D
Q387 4 8E A123 2 ac 714 3 e i p e
Qo9 4 s A124 2 3G R235 3 1F 356 4 )
Q400 5 e 128 2 K R236 3 1F R357 4 6D
Q402 5 15} R128 2 3
G405 5 8D Riz7 2 3¢ Rzsa 3 e R368 4 80
prgbed : prd iy i4 : pod R24C 3 1F R350 4 8D
0408 4 m R131 2 3c ol 3 1F 380 4 D
0413 5 8 A132 2 1K 242 3 e R361 4 D
R244 3 2F R383 4 8D
Q418 4 7 R132 2 2
0420 M 4 R135 5 0 R245 3 2F 7384 4 8C
a421 5 8C A136 2 a0 R250 3 26 R385 4 D
Qanz 5 70 A138 2 o R251 3 1G R388 ¢ 8D
Gaza 5 0 139 2 b A254 3 26 R367 4 8D
o428 5 8B R142 2 20 R255 2 16 R366 4 5C
Q429 5 8B R143 2 20 R256 2 2+ 368 4 8D
04d0 2 TE R144 2 20 R257 3 1H RI70 4 8
Ga4t 2z 7E R145 2 20 R258 3 2 R372 4 70
Q473 5 oG R150 2 pr A258 3 16 R373 4 70
o474 5 G R15% 2 4F Az281 3 1H R374 4 8C
Q478 5 ) R152 2 ¥ Az62 3 W R37S 4 68
Q4T7 8 o) R153 2 2 R266 a 1H R381 4 108
st?‘ 5 DC R154 2 32 R279 3 2F R382 4 103
Q501 8 10D R155 2 3E R281 3 1F R383 4 68
asog 8 100 R158 2 35 R282 3 1G R384 é 108
Q514 8 -3 R158 2 3 /283 3 2G R385 4 0B
0525 8 7E R158 2 aF R284 3 2G R388 4 108
QB5E 8 TE R163 2 58 R285 3 2F R3a7 4 108
Q578 8 BE Ri64 2 4E R2686 3 26 R388 4 108
Q578 6 8E R185 2 4E R287 3 2G R385 4 108
0583 19 8F ni68 2 4B R288 3 1G R39G 4 108
Q588 10 8F Ri67 2 4B A28 3 26 R381 4 8¢
G758 8 3H Ri56 2 4 R202 3 aF A382 4 108
arre 8 M /169 2 4B R293 3 aF R393 4 8
ares 8 aa ’170 2 4E R301 4 an R364 4 o
Q178 8 aH RiT1 2 4E R302 4 ap R385 4 6E
arre 8 43 RiT2 2 4E R303 4 ap R395 4 8E
Q780 8 M B173 2 S R304 4 an R3g7 0 6G
G785 8 3G Bi74 2 4 R30S 4 an R388 9 6G
aree 8 £’ A176 2 3E R306 4 an R399 4 6E
QB4 10 B8F a178 2 3E R307 4 ap R&DO 5 7c
G4 10 6F RI77 2 3E R309 4 4c R4o2 5 70
G825 10 aL A180 2 3E R310 4 50 R403 5 70
G829 10 am A181 2z 3E R311 4 50 R404 5 7C
©GQass 10 amM Ri82 2 2J r312 4 5D R40S 5 m
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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 A1
CHRCUIT SCHEM BOARD CIRCLET SCHEM BOARD CHROUY SCHEM BOARD CIRCUIT BCHEM BOARD
NUMBER LOCATICN | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
W01 1 &F Wwd9g 11 TE Wabd " 5 wees 1% ]
wioz 1 &F W535 4 8G Waks hB| 41 waar 11 5F
wisg 2 58 Wa3Y 2 3L wase " 8G wags 1% 5F
W28 3 5B wsag 2 2L WabT 1 8G wags 11 aF
Wze2 3 58 Wh5t 4 BA Wwaska 1 5G W8040 2] Bl
W272 B | oA WwhE2 4 BA wasd 1 106G w180 8 6l
w281 3 5B WES3 4 BA woa1 11 106G wez2r2 3 24
w282 3 5G WES4 4 BA Waed 11 4L WB273 3 1M
W283 3 4G Wag2 1 100D woes 11 3K Wo440 2 2D
W310 4 5£ WE02 T 8G Wwoes 11 9F Warae 6 8F
Wwais 4 ec WEQ3 7 8G Waea 11 10G w8700 7 oF
W343 4 BC WB34 7 330G wa71 1 aF w8700 B 9F
W3s0 4 5E W835 T 8G war2 11 F Weras 11 TF
W351 4 D WB36 4 BA W74 41 3L woer7s 8 o ¢
waaz 4 BA WB48 Fa 111G Wa7h 11 3K woerss 8 o]
W398 4 BE We40 1 8G Wa75 i1 G Woaslc 10 4
W4CB 11 o8 W732 8 8F wae77 i1 G wWos7e 10 BH
W410 5 70 wast 10 5F Woa7g 11 3K wooss 10 1
W434 5 2] Wess 10 5J Wag1 i1 B wats 1 7F
Wdgd " 8E Wo48 10 a) Wos3 11 e Woeoa1 10 TF
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Teldronie MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: __05-08-80 _ Change Reference: M73007
Product: _2235A INSTRUCTION MANUAL Manua! Part Number: ___070-7683-00
DESCRIPTION Product Group 46

I

EFFECTIVE SERIAL NUMBER: B015150

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

DELETE:

ATW410 131-0566-00 BUS CONDUCTOR: DUMMY RES,0.084 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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