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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 ioss of life.

Terms as Marked on Equipment
CAUTION indicates a personal injury hazard not immedi-
ately accessible as one reads the markings, or a hazard
to property, including the equipment itself.
DANGER indicates a personalinjury 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 1o manuai.

Power Source

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

vi

Grounding the Product

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

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all
accessible conductive parts, including knobs and con-
frols that may appear 1o 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 paris
list for your product,

Do Not Operate in an Explosive
Atmosphere

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

Do Not Remove Covers or Panels

To avoid personal injury, do not rermove the product
covers or panels. Do not operate the product without the
covers and panels properly installed.
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SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary

Do Not Service Alone

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

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this
product. To avoid personal injury, do not touch exposed
connections or compoenents while power is on.

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

Power Source

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

vil
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Section 1—2235A Instruction

SPECIFICATION

INTRODUCTION

The TEKTRON!X 2235A Oscilloscope is a rugged, light-
weight, dual-channel, 100 MHz instrument that features
a bright, sharply defined trace on an 80~ by 100-mm
cathode-ray tube (crl), Its vertical system supplies cali-
brated deflection factors from 2 mV per divisionto 5V per
division. Trigger clrcuits enable stable triggering overthe
full bandwidth of the vertical system. The horizontal
system provides calibrated sweep speads from 0.5 s per
division to 50 ns per division along with delayed~sweep
features. A X10 magnifier circuit extends the maximum
sweep speed 1o 5 ns per division when the A and B
SEC/DIV switch is set o 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

Fiat washer

Self-tapping screw

Fuse .

bk ok b ok NI =k

For part numbers and further information about both stan-
dard and optional accessories, refer to the Accessories
page at the back of this manual. Your Tektronix repre-
sentative, local Tekironix Field Office, or Tekironix
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 amblent temperature between 0°C and
+80°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, 4.56.5.1.4, and 4.5.5.1.2.2 for Type
i, Class 5 equipment, except where noted otherwise,

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

1-1
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Table 1-1
Eiectrical Characteristics

Characteristics

Performance Requiremems

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%,

0°Cto +50°C +3%.2

For 5 mV per division to 5 V per division VOLTS/DIV switch set-
tings, the gain is set at a VOLTS/DIV swilch selting of 10 mV per
division.

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

Range of VOLTS/DIV Variable Control

Continuously variable between setlings. Increases deflection
factorby at least 2.5to0 1.

Siep Response
Rise Time
+10°Cto +35°

5 mV per Division to
5 V per Division

3.5nsoriess.a

2 mV per Division

3.9 nsorless.d

+35°C to +50°

5 mV per Division to
5§ V per Division

3.9nsoriess.a

2 mV per Division

4.4 ns or less.®
0.35

Bandwidith (-3 dB)

Rise time is calculated from the formula:

Bandwidth (-3 dB)
+0°Cto +35°

5 mV per Division to
5 V per Division

Dc 1o at least 100 MHz.

2 mV per Division

- Dcto at least 80 MHz.

2 performance Requirement not checked in Service Manual.

1-2
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Table 1-1 {cont)

Characteristics

Performance Requirements

Bandwidth (-3 dB) {conf)
+35°C 1o +50°

5 mV per Division to
5V per Division

be to at least 90 MHz .8

2 mV per Division

Dc to at least 80 MHz.2

Measured with a veriically centered 6-division reference signal
from a 50 {) source driving a 50 { coaxial cabie that is terminated
in 50 0, both at the input connector and at the probe Input, with the
VOLTS/DIV Variable controt in the CAL detent.

AC Coupled Lower Limit

10 Hz orless at -3 dB.2@

Bandwidth Limiter

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

AC Coupled Lower
Cutoff Freguency

10 Hz or less at -3 dB.2

Chop Mode Switching Rate

500 kMHz £30%.2

Input Characteristics
Resistance

1 MO £2%.28

Capacitance

20 pF *2 pFa

Maximum Safe Input Voltage A
DC Coupled

See Figure 1-1 for derating curve,

400V (dc + peak ac) or 800V ac p~p t0 10 kHz or less.2

AC Coupled

400V {(dc + peak ac) or 800 V ac p-p t0 10 kHz or less.a

Common-Mode Rejection Ratio (CMRR)

Al least 1010 1 at 50 MHz.

Checked at 10 mV per division for common-rmode 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).8

Trace Shift with Volis/Div Switch Rotation

0.75 division or less.2
VOLTS/DIV Variable control in CAL detent.

Trace Shift as VOLTS/DIV
Variable Control is Rotated

1.0 division or less.?

Trace Shift with Invert

1.5 divigion or less. @

Channel Isolation

Greater than 100 to 1 at 50 MHz.

- POSITION Control Range

At least =+ 11 division from graticule center.

4 performance Requirement not checked In Service Manual.

REV APR 1880
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Tahle 1-1 {cont}

Characteristics

Performance Requirements

TRIGGER SYSTEM
A TRIGGER Sensilivity
P-P AUTO/TV and NORM Modes (A TRIG 10 MHz 60 MHz 100 MHz
BW switch in FULL position)
Internal 0.35 div 1.0 div 1.5 div
External 35 my 120 mv 150 mvV
External trigger signal from a 50 ) source driving a 50 () coaxial
cable terminated in 50 O at the input connector.
HF REJ Reduces tigger signal amplitude at high frequencies by about
20 dB with rolioff beginning 40 kHz £ 25%.2
I.F 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 external @

TV LINE (Sync Amplitude) Internal@ Externai?
0.35 div 3BmVp-p
TV FIELD Mode 21 division of composite sync.2
B TRIGGER Sensitivity (Internal Only) 10 MHz 60 MHz 100 MHz
0.35 civ 1.0 div 1.5 div

EXT INPUT
Maximum Input Voltage A

400 V {(dc + peak ac) or B00 V ac p-p at 10 kHz or less .2

See Figure 1-1 for derating curve.

Input Resistance

1TMOQ £2%.2

Input Capacitance 20 pF +2.8pFa
AC Coupled Lower Cutoff 10 Hz ar less at lower -3 dB point.2
Offset 25 mV or less.

LEVEL Control Range
A TRIGGER (NORM)

INT Can be setio 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-pa

B TRIGGER (Internal)

Can be set to any poimt of the frace that can be displayed.2

VAR HOLDOFF Control

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

2 pgrformance Requirement not checked in Service Manual.

1-4
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Table 1-1 (cont})

Characteristics

Performance Requirements

LEVEL Control Range {cont)
Trigger View System

Deflection Factor

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

Delay Difference Between EXT
INPUT and Either Vertical Channel

Less than 3.0 ns.2

HORIZONTAL DEFLECTION SYSTEM

Sweep Rate
Calibrated Range

A Sweep 0.5 s per divisionio 0.05 us per divisionina 1-2-5 sequence of 22
steps. X10 magnifier extends maximum sweep speed to 5 ng per
division.

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

Accuracy Unmagnified Magnified
+10°C to +35°C + 2% +3%

0°C {o +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.

FOSITION Control Range

Start of sweep 1o 10th division will position past the center vertical
graticuls line in X1 or 100th division in X10.

Sweep Linearity

+5%.

Linearity measured over any 2 of the center 8 divisions. Withmag-
nifier in X10, exclude the first 25 ns and anything past the 100th
division of the X10 magnified sweeps.

Variable Control Range

Continuously variable between calibrated settings of the SEC/
DIV control. Extends the A and the B Sweep speeds by at 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 1990
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Table 1-1 (cont)

Characteristics Performance Requirements
A/B SWP SEP Range + 3,5 divisions or greater.
Delay Time Applies to 0.5 ps per division and slower.
Delay time is functional but not calibrated at A sweep speeds
above 0.5 us per division.
Dial Control Range <(.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 to +35°C +1% +0.01 major dial division.
0°Ctio +50°C +2% +0.01 major dial division.2
Exclude delayed operaticn when A and B SEC/DIV knobs are
locked together at any sweep speed orwhen 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 Sarme as Vertical Deflection System with the VOLTS/DIV Variable
conirols in CAL detent positions.
Accuracy
X-Axis
+15°C to 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 B¢ to a least 2.5 MHz,
Y-Axis Same as Vertical Deflection System.2
Phase Difference Between X- and +3° from dc 1o 150 kHz.
Y-Axis Amplifiers , )
Vertical Input coupling set to DC.

2 performance Requirement not checked in Service Manual.

-6 REV APR 1880
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Table 1-1 (cont)

Characteristics Performance Requirements
PROBE ADJUST
Output Voltage of 05V 2%,
PROBE ADJUST Jack
Repaetition Rate 1 kHz £5%.2
Z-AXiS INPUT

Sensitivity

5 V causes noliceable modulation. Positive-going input
decreases intensity,

Usable: frequency range Is dc to 20 MHz.

Maximum Safe Input Voltage

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

Input resistance

10k £10%.2

POWER SOURCE
Line Voltage Ranges 90 Vto 250 v.a
Line Frequency 48 Hz 1o 440 Hz 8
“ . 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 p3t1.a
Nominal Accelerating Voltage 14 kV.Aa

8 performance Requirement not checked in Service Manual,

REV APR 1990
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Tahle 1-2

Environmental Characteristics

Characteristics

Description

Environmental Reguirements

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

Temperature

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

Nonoperating -40°C 1o +71°C {-40°F to + 160°F). Tested to MIL-T-28800D
paragraphs 4.5.5.1.3 and 4.5.5.1.4, except in 4.5.5.1.3 steps 4
and 5 (0°C operating test) are performed ahead of step 2 (-40°C
nonoperating test). Equipment shall remain off upon retun to
rcom ambient during step 6. Excessive condensation shall be
removed before operating during step 7.

Altitude

Operating To 4570 m (15,000 ff). Maximum operaling temperature
decreased 1°C per 1,000 ft above 5,000 fi.

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

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

Humidity (Operating and Nonoperating)

5 cycles (120 hours) referenced o MIL-T-28800D paragraph
4.5.5.1.2.2 for Type IlI, Class 5 instruments. Operating and non-
operating at 95% +0° o -5% relative humidity. Operating at
+30°Cand + 50°C for all modes of operation. Non-operating at
+30°Cto +60°C.

Radlated and Conducted Emission
Requirernents 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 K1 series resistance
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
0.015inch 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 B5 Hz.

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

Bench Handlmg 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—ZSSOOD paragraph 4.5.5.4.3.

Shock (Operating and Non—-operating)

30 g's, half-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 Nationai Safe Transit Association test
procedure 1A-B-1; excursion of 1 inch p~p at 4.63 Hz

(1.1 @) 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
procedura 1A-B-2; 10 drops of 36 inches.
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Table 1-3

Physical Characteristics

Characteristics Description
Weight
With Accessories 8.1 kg (20.0 Ib).
Without Accessories 6.1 kg (13.5 Ib).
Domestic Shipping Weight 10.8 kg (24.1 Ib).
Height
With Pouch (Empty) 150 mm (5.9 in}.
Without Pouch 187 mm (5.4 in).
Width
With Handle 360 mm (14.2 in).
Without Handle 328 mm (12.9 in).
Depth
With Front Cover 445 mm (17.5 In).
Without Front Cover 440 mm (17.3 in).
With Handle Extended 511 mm (20.1in).
400
— 300
) \
- 200
p- ¥4
-t
a N
- 100
Cad
£
;’"’_ 125V
—
o
= 20 //
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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 Surnmary at the front of this
manual for power source, grounding, and other safety
considerations pertaining to the use of this instrument.
Before connecting the instrument to a power source,
carefully read the following about line voltages, power
cords, and fuses.

LINE VOLTAGE

The instrument is capable of continuous operation using
input voitages that range from 80 V to 250 V nominal at
frequencles from 48 Hz to 440 Hz.

POWER CORD

/ A detachable three-wire power cord with a three—
contact plug is provided with each instrument to permit
connection to both the power source and protective
ground. The plug protective-ground contact connects
(through the protective-ground conductor) to the
accessible metal parts of the instrument. For electrical-
shock protection, insert this plug only into a power outlet
that has a securely grounded protective-ground
contact. To secure the power cord to the instrument, use
the power cord clamp as illustrated in Figure 2-1.

The instrument is shipped with the required power cord
as ordered by the customer. Available power-cord infor-
mation is illustrated in Figure 2-2, and part numbers are
listed in Section 10 at the back of this manual. Contact
your Tekironix 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. Unplugthe power cord from the power-input source
(if applicabie).

WARNING
HIGH LEAKASE SURRENT.
T3 AVOIG ECECTRIC
SHOCK, THE POWER
CIRD PROTECTVE
CONDUCTOR
MUST BE LONNECTED
T4 GRODNE,

EXT 2 AXIS iNPUT
XE). POSITIVE GOING
INPUT DECALASES
INTENSITY
§ VOLT PP CAUSES
MOTICEABLE
MODULATION AT
MOAMAL INTERSITY.
E30V PEAK

WARNING
FOR CORTINUGED HRE PROTECTION
REPLACE SALY WITH SPECIFIED
TYPE AND RATED FUSE. DISCONNECY
POWER [NPUT BEFORE REPLACING FUSE.

LINE VOLTAGE RANGE| FUSE 258V

[_soeeovac  [rose siow)

D NOT REMDVE
COVER. REFEA
SERVIEING TO
UALIFIED
PERSDANEL.

POWER

MAX WATTS 75
MAX VA 130
FRED 43.440H7 A
TERTROMIX. INC.. BESWEATON. OREGON. L.S.A

S0

TS POWER CORD CLAMP
S 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. Verify proper fuse value (1.25 A, 250 V, slow blow).

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

Plug % Power Cord/ Line Reference
Contiguration ption Plug Type Voltage Standards B
ANGI C73.11
us. Us. NEMA 5-15-P
Std. 120V 120V IEC 83
UL 198.5
CEE(7),
EURD 1, W, Vi
A 220V 2a0v IEC 83
£C 127
BS 1363
A2 UK & 2407 £ 8a
2407 IEC 127

, Australian AS CH12
@ A3 240V 24 1EC 127

North ANSIC73.20
Ad Amarican 2407 NE"ECEE;S“P
2407
UL, 1886

Switzerland SEV
%} AS 2207 2eov #G 127

A A BA, type C tuse Iz also installed inside the plug of the Option A2
power cord.

b Reference Standards Abbreviations:

ANSI - Ametican National Standards institute

AS - Standarde Assoclation of Australla

BS — British Standards insthtution

CEE — International Commission on Rules for the Approval of Electrical
Equlipment

IEC ~intemational Eiectrotechnical Commission

NEMA - National Electrlca? Manufacturer's Assoclation
SEV—Schwelzervischer Elekirotechnischer Vereln

UL—Underwriters Laboratorles Inc,

7683-15

Figure 2-2. Optional power cords,

INSTRUMENT COOLING

Always maintain adequate instrument cooling. The
ventilation holes on both sides of the instrument cabinet
and on the rear pane! must remain free of obstruction.

INSTRUMENT REPACKAGING

To ship an instrument, it is recommended that i be
packaged in the original manner. The caron and
packaging material in which the instrument was shipped
shouid be saved and used for this purpose. The
Accessory Pouch should be removed by a qualified
service person before being shipped in the original
carton.

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

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

2. I the insirument is to be shipped {0 a Tektronix
Service Center for service or repair, attach a tag fo
the instrument showing the following: owner of the
instrument (with address), the name of a personwho
can be contacted, complete instrument type and
serlal 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 fightly
packing dunnage or urethane foam between the
carton and the instrument, aliowing three inches on
each side.

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

8. Markthe address of the Tekironix Service Center and
the return address on the carton in one or more
prominent locations.



CONTROLS, CONNECTORS AND INDICATORS

DISPLAY AND POWER

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

@intemal Graticule — Eliminates parallax viewing

errar between trace and graticule lines. Rlse-time
amplitude and measurement points are indicated at
the left edge of the graticute.

@ POWER Switch—Turns Instrument power on and

off. Press in for ON, press again for OFF.

@ Power Indicator— An LED that illuminates when the

instrument is operating.

@FOCUS Conirol—Adjusts for optimum display

definition.

SCALE ILLUM Control—Adjusts the light level of
the gratlicule Blumination.

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.

@THACE ROTATION Control— Screwdriver adjust-

ment used to align the crt race with horizontal
graticule lines. .

A and B INTENSITY Controls—Determines the

brightness of the A and B Sweep fraces,

VERTICAL

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

(9)CH 1 VOLTS/DIV and CH 2 VOLTS/DIV

Switches —Used to select the vertical deflection
factor in a 1~2-5 sequence. To obtain a calibraied
defiection factor, the VOLTS/DIV Variable control
must be in the calibrated (CAL) detent (fully
clockwise).

Operating Instructions — 22354 Instruction

1X —Indicates the deflection factor selected
when using either a 1X probe or a coaxial cable.

10X PROBE —Iindicates the deflection factor

selected when using a 10X probe.

EE—— |-
» INTENSITY

] A—@m- R

TRACE RG?%

. BEAM Fm
L

SCALE
{LLUM

7683-18

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

(i0) vOLTS/DIV Variable Controls—When rotated
counterclockwise out of their calibrated detent
positions, these controls provide continuously
variable, uncalibrated deflection faciors between
the calibrated settings of the VOLTS/DIV switches,

@POSITION Controls—Used to vertically position
the display on the crt. When the SEC/DIV switch is
set 1o XY, the Channel 2 POSITION control moves
the display vertically (Y-axis), and the Horizontal
POSITION control moves the display horizontally
{X-axis).

A/B SWP SEP —Vertically positions the B Sweep
trace with respect 1o the A Sweep when ALT Horl-
zontal MODE Is selected.

(i3) nput Coupling AC-GND-DC Switches —Three-
position switches that select the method of coupling
the input signals to the instrument deflection system,

AC—Input signal is capacitively coupled to the
vertical amplifier. The dc component of the input
signal is blocked. Low-frequency limit (-3 dB
point) is about 10 Hz.



GND-The input of the vertical amplifier is
grounded to provide a zero (ground) reference-
voltage display (does not ground the input sig-
nal). This switch position allows prechargingthe
input coupling capacitor.

DC--All frequency components of the input
signal are coupled to the verical deflection
systems.

(14)CH 1 OR X and CH 2 OR Y Input Connec-

tors — Provide for application of external signals to
the instrument deflection system or for an X-Y dis-
play. In the X-¥Y mode (SEC/DIV switch set to X-Y),
the signal connected to the CH 1 OR X input con-
nector provides horizontal deflection (X-axis), and
the signal connected to the CH 2 OR Y Input con-
nector provides vertical deflection (Y-axis).

(5) vertical MODE Switches—~Two  three-position

‘switches and twe button switches are used 1o select
the mode of operation for the vertical amplifier
system.

CH 1-S8elects only the Channel 1 Input signal
for dispiay.

BOTH — Selects both Channel 1 and Channel 2
input signals for display. The CH 1-BOTH-CH 2
switch must be in the BOTH posilion-for either
ADD, ALT, or CHOP operation.

CH 2. Selects only the Channal 2 input signal
for display.

ADD —Displays the algebraic sum of the Chan-
nel 1 and Channe! 2 input signals.

ALT — Alternately displays Channel 1 and Chan-
nel 2 input signals. The alternation occurs
during retrace at the end of each weep. This
mode is useful for viewing both input signals at
sweep speeds from 0.05 us per division to
0.2 ms per division.

CHOP-The dispiay switches between the
Channel 1 and Channel 2 input signals during
the sweep. The switching rate Is about 500 kHz,
This mode is useful for viewing both Channel 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 lo
about 20 MHz when the button is pressed in,
Button must be pressed in a second time to
release it and regain full 100-MHz bandwidth
operation. Provides a method for reducing inter-
ference from high-frequency signals when
viewing low-frequency signals.

TRIG VIEW—Press and hold the button in to
display a sample of the signal present in the A
Trigger amplifier (for all A & B SOURCE switch
settings). All other signals displays are removed
while the TRIG VIEW button is held in.

(i6) INVERT Switch~Inverts the Channel 2 display

when button is pressed in. Button must be pressed
in a second time to release it and regain a non-
inverted display.

@ CAL Il Connector—Provides an 0.5 V, negative-

going sguare~wave voltage at 1 kHz for compen-
sating voltage probes and checking the operation of
the oscilloscope's vertical system. it is not intended
to verify the accuracy of the vertical and the hori-
zontal deflection systerns

GND Connector —Provides direct comnection fo

the instrument chassis ground.

HORIZONTAL

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

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

sweep speeds forthe A and B Sweep generators ina
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 swiich also selects
the delay time for delayed-sweep operation
when used in conjunction with the B DELAY
TIME POSITION control.

B SEC/DIV—The B Sweep is set by pulling out
the DLY'D SWEEP KNOB and rotating it clock-
wise to a setting opposite the white line scribed
ontheknob. The B Sweep circult is used only for
delayed-sweep operation.
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EEHORIZONTALES
LIPOSITIONDD

7683-18

Figure 2-5. Horizontal controls and indicator.

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

nifier Switch—Provides continuously variable,
uncalibraled 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
knob). The display portion of the sweep will be 10
times faster than the A and B SEC/DIV switch set-
tings. This allows a maximum sweep speed of 5ns
per division. Push in the SEC/DIV Variable knob to
regain the X1 {(normal) sweep speed.

(21) POSITION Control - Horizontally positions the A

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

@ Horizontal MODE Switch — Determines the mode

of operation for the horizontal deflection system.

A~ Harizontal deflection is provided by the A
Sweep generator at a sweep speed determined
by the A SEC/DIV swiich setting.

ALT-Altemates 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 iength of
the intensified zone on the A Sweep are both
determined by the B SEC/DIV switch setting.

B —Horizontal deflection is provided by the B
Sweep generator at a sweep speed determined
by the B SEC/DIV switch setting. The start of the
B Sweep is delayed from the start of the A
Sweep by a time determined by the settings of
both the A SEC/DIV switch and the B DELAY
TIME POSITION control,

B DELAY TIME POSITION Control—Selects the
amount of delay time between the start of the A
sweep and the start of the B Sweep. Delay time is
variable from 0.5 times to 10 times the A SEC/DIV
switch setling.

TRIGGER

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

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 trig-
ger signal, no baseline trace will be present.

P-P AUTO/TV LINE —Permits triggering ontrig-
ger signals having adequate amplitude and a
repetition rate of about 20 Hz or faster, In the
absence of a proper trigger signal, an
autotrigger is generated, and the sweep free
runs. The range of the A TRIGGER LEVEL control
is restricted to the peak-to-peak range of the
trigger signal. P-P AUTOQ is the usual trigger
mode selection to obtain stable displays of TV
Line information.



\VA} HOLDOFF‘:\

(@)
RORM MAX.

j TRIGGER :
Levergi | (39)
- ;

s +

SGL Swp P»PAUTG} NORM

U e[

RESET | [—— 7V bl —

¢

5

Me
20pF

VAN

<408V pk
= 100my/D

é

7683-10

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 circultry 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 AUTO and NORM Trigger modes,
the LED is turmed on when triggering occurs. in SGL
SWP Trigger mode, the LED tumns on when the A Trig-
ger circuit is armed, awalting a triggering event, and
turns off again after the single sweep event oceurs.

@ A TRIGGER LEVEL Controi~ Selects the voltage

tevel onthe A Trigger signal that produces triggering.

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

A & B SOURCE Switch- Selects the source of the
internal trigger signal for both the A and the B Trigger
Generator circuits. Also selects internal trigger as
the A Trigger source.

VERT MODE —Trigger signal is obtained alter-
nately from the Channel 1 and Channel 2 input
signals in ALT Vertical MODE. In the CHOP or
ADD Vertical MODE the trigger signal is the sum
of the Channel 1 and Channel 2 input signals.
See Table 2-1 for VERT MODE trigger source.

CH 1 -The signal appliedto the CH 1 OR X in-
put connector is the source of the trigger signal,

CH 2-~The signal appliedtcthe CH2 OR Y
input connector is the source of the triigger
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 {0 the EXT INPUT con-
nector are routed to the A Trigger circuit.

A COUPL Switch — Selects the method of coupling

the input trigger signal 1o the A Trigger circuit.

NORM - All frequency components of the trig-
ger signals are coupled to the A Trigger circuit.

HF REJ—Attenuates the high-frequency trig-

gering signal components above 40 kHz of the
rigger 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 signat.
CH2 CH 2 OR Y Input signal.

Algebraic sumof 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 Channel 1
and Channel 2 on every other
sweep (i.e.,, CH 1 OR X input
signal triggers the sweep that
displays Channel 1, and CH 2
OR Y input signat triggers the
sweep that displays Channel 2.

LF REJ -~ Aftenuates low-frequency triggering
signal components below 40 kHz of the trigger
signal.

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

A EXT CQUPL Swiich—Selects the method of
coupling the external signal applied to the EXT
INPUT connector to the A Trigger circuit.

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

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

DC/10—Atlenuates the external signal by a
factor of 10. Couples dc and alf frequency com-
ponents of the external trigger signal.

EXT INPUT Connector — Provides for conngction of
extemal 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 starts 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 forthe
B Trigger circuitry. Qut of the cw position, B Sweep is
triggerable after the delay time.

VAR HOLDOFF Control--Varles 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 iocation 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 signal will produce notice-
able medulation. The Z-axis signals must be time-
related to the display 10 obtain a stable presentation

on the cri.

I
1

\

\

WARNING Hﬂﬁ\ﬁgggﬁg‘r.

FOR CORTINDED FIRF PROTECTION T6 AVOID ELECTRIC
REPLACE ONLY WHTH SPEGIFILD SHEOK, THE POWER
TYPE AND RATES FUSE. DHSCONNECT CORD PROTECTIVE
PAWER INPUT BIFORE REPLACING FUSE. CONDUETER

{UNE VOLTAGE RANSE] FUSE 250 | MUST BE CONNECTED

Ti
(" vaza0v A fizsh siow) G GROUND.
EXT 7 AXIS INPUY

. K. POSITIVE GOME
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9 / W,

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

GRATICULE

The graticute 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 horizomtal 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
direcily from the cri. Also, percentage markers for the
measurerment of rise and fall imes are located onthe feft
side of the graticule. ‘

18T OR LEFT 11TH OR RIGHT
VERTICAL VERTICAL
GRATICULE GRATICULE
LINE LINE
100§
/{ 80
o :
RISE AND CENTER CENTER
FALL TIME VERTICAL HORIZONTAL
MEASUREMENT GRATICULE GRATICULE
PERCENTAGE LINE LINE
MARKERS
768321

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 leady}, in addition to the sig-
" nal lead or probe. The probe’s ground iead provides the

best grounding method for signal interconnection and
ensures the maximum amount of signal-lead shielding
in the probe cable. A separate ground lead can also be
connected from the unit under test to the oscilloscope
GND connector located on the front panel.

SIGNAL CONNECTIONS

Generally, probes offer the most convenient means of
connecting an input signal to the instrument. They are
shielded to prevent pickup of electromagnetic inter-
ference, and the supplied 10X probe offers a high input
impedance that minimizes circult loading. This allows
the circuit under test 10 operate with a minimum of
change from its normal condition as measwements are
being made,

Coaxial cables may also be used to connect signais to
the input connectors, but they may have congiderable
effect onthe accuracy of a displayed waveform. To main-
tain the original frequency characteristics of an applied
signal, only high-quality, low-loss coaxial cables
should be used. Coaxial cables should be terminated at
both ends in their characteristic impedance. If this is not
possible, use suitable impedance-matching devices,

INPUT COUPLING CAPACITOR
PRECHARGING

When the Input Coupling switch is set to GND, the input
signalis connected 1o ground through the input coupling
capacitor in series with a 1 MQ resistor to form a
precharging network. This network allows the input
coupling capacitor to charge to the average de-voitage
levei of the signal applied to the probe. Thus any large
voltage transients that may accidentally be generated
will not be applied to the amplifier input when the Input
Coupling switch is moved from GND to AC. The pre-
charging network also provides a measure of protection
to the external circuitry by reducing the current levels that
can be drawn from the external circuitry during capacitor
charging.

The following procedure should be used whenever the
probe tip Is connected to a signal source having a
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different dc levelthan that previously applied, especially
if the dc-level difference is mare 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
rernain on the screen, and the ac component of the
signal can be measured in the normal manner.
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OPERATOR’S CHECKS AND ADJUSTMENTS

INTRODUCTION

To verify the operation and accuracy of this instrument
before making measurements, perform the following
check and adjustment procedures. Adjustments beyond
the scope of Operator's Adjustments are in the Adjust-
ment Procedure Section 6 of this manual.

Before proceeding with these instructions, refer to
Preparation for Use in this section for first-time start-up
considerations.

Verify that the POWER switch is OFF (button out). Then
plug the power cord into the power-source outlet.

BASELINE TRACE

First, obtain a baseline trace using the following
procedure.

B TRIGGER
SLOPE Positive
{button out)
LEVEL RUNS AFTER
DLY (fully
clockwise)
A TRIGGER
VAR HOLDOFF NORM
iode P-P AUTO
SLOPE Positive
(button out)
LEVEL Midrange
A & B SOURCE VERT MODE
A COUPL NORM
A EXT COUPL AC

Preset the instrument front-panel confrols as

input Coupling

foliows:
" Display

A and B INTENSITY Fully counter—
clockwise

FOCUS Midrange

Vertical (Both Channels)

POSITION Midrange

A/B SWP SEP Midrange

MODE CH 1

BW LIMIT Off (button out)

VOLTS/DIV 10 mv

VOLTS/DIV Variable CAL detent

INVERT Off (button ouf)

AC

Horizontal

POSITION Midrange

MODE A

A and B SEC/DIV 0.5ms

SEC/DIV Variable CAL detent

X10 Magnifier Off (knob i)

B DELAY TIME POSITION Fully counter-
clockwise

2. Press In the POWER swiich 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 Horlzontal POSITION con-
trols as needed to center the trace on the screen.

TRACE ROTATION

Normally, the resulting trace will be parallel to the center
horizontal graticule line, and the Trace Rotation adjust-
ment would not be required, If adiustment is neaded,
perform the following procedure:

1. Preset instrument controls and obtain a baseline
frace.

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

3. Ifthe resulting trace is not parallel fo the center hori-
zontal graticute line, use a small, flat-bladed screw-
driver 1o adjust the TRACE ROTATION control and
align the trace with the center horizontal graticule
line.

2-11
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PROBE COMPENSATION

Misadjustment of probe compensation is one of the
source of measurement error. Most attenuator probes
are equipped with a compensation adjustment. To
ensure optimum measurement accuracy, always com-
pensate the oscilloscope probes before making
measurements. Probe compensation Is accomplished
as follows:

1. Preset instrument controls and obtain a baseline
frace.

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

3. Connect the Channel 1 probe to the CAL output
connector.

4. Use the the Channel 1 POSITION control to verti-
cally center the the 5-division display. Adjust the A
TRIGGER LEVEL control 1o obtain a stable display,

5. Check the waveform display for overshoot and
rolloff (see Figure 2-8). If necessary adjust the probe
compensation for flat tops on the waveforms. Rafer
to the instructions supplied with probe for details of
compensation adjustment.

6. Disconnect the Channel 1 probe from the CAL
connector.

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

CORRECT
FLAT

it

L OVER
fttbde b COMPENSATED
- e {OVERSHOOT)

R B ot Y W aret W as
C UNDER

COMPENSATED

“ (ROUKNDING)

768322

Figure 2-9. Probe compensation.
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8. Setthe Vertical MODE to CH 2 and vertically center
the 5-division display using the Channel 2
POSITION control.

8. Check the waveform display for overshoot and
rolioff (see Figure 2~9). lf 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 obtain a baseline
frace.

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

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

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

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

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

7. Check for a wvertical display amplitude of
approximately 5 divisions. '

8. SeleciCH 2Vertical MODE and connectthe Channel
2 probe 1o 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 1o assist in developing
efficient technigues 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 preselting instrument
controls and obtaining a baseline trace, refer to 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-Peak Voltage .................. 2-13
instantanecus Voltage .......... ... ..... 2-14
Algebraic 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 ............cccveiiniian.. 2-17
Time Difference Between Pulses on Time-
Related Signals ......... ... ... ... ... 2-18
PhaseDifference ...... ... ... ..ot 2-18
TELEVISION DISPLAYS ... ... ...t 2-20
TVilineSignal ... ... ... .. ... . ... .. ... 2-20
TVFeldSignal ........................ 2-20
DELAYED~SWEEP MAGNIFICATION .......... 2-20
Magnified Sweep Runs AfterDelay ....... 2-21
Puise Jitter Time Measurement . .......... 2-22
Triggered Magnified Sweep ... .. e 2-22
DELAYED-SWEEP TIME MEASUREMENTS ... 2-22
Time Difference on Single Waveform ... .. 2-22
RiseTime ........oovvininiinnen, 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
foliowing procedure:

NOTE

This procedure may also be used fo make
voltage measurements between any two points
on the waveform.

1. Preset instrument controls and obtain a baseline
trace.

2. Apply the ac signal to either vertical-channet input
connector and set the Vertical MODE switch 1o dis-
play the channel used.

3. Set the appropriate VOLTS/DIV switch 1o display
about five divisions of the waveform, ensuring that
the VOLTS/DIV Varlable control is In the CAL datent.

4. Adijust the A TRIGGER LEVEL control to obtain a
stable display.

5. Setthe A SEC/DIV switch to a position that displays
several cycies of the waveform.

8. Vettically position the display so that the negative
peak of the waveform coincides with one of the hoti-
zontal graticule lines (see Figure 2-10, Point A).

7. Horizontally position the display so that one of the
positive peaks coincides with the center vertical
graticule line (see Figure 2-10, Point B).

8. Measure the vertical deflection from peak o peak
(see Figure 2-10, Point A to Point B).
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POSITION TO
CENTER LINE
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DEFLECTION
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MEASURE AMPLITUDE
FROM @& 70

4732-07

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

NOTE

Ifthe amplitude reasurement Is critical or if the
trace is thick (as a result of hum or noise on the
signal), a more accurate value can be obtained
by measuring from the top of a peak to the top of
a valley. This will eliminate trace thickness from
the measurement.

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

VOLTS/DIV
vertical switch setting
Volts {p-p} = deflection x  indicated by 1X
{divisions) (or 10X PROBE when
10X probe is used)

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

Substituting the given values:

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

Instantaneous Voltage

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

Preset instrument controls and obtain a baseline
trace.

Apply the signalto either vettical-channel input con-
nector and set the Vertical MODE switch {o display
the channel used.

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

Vertically position the baseline trace o the center
horizontal graticule line. This establishes the ground
reference location.

NOTE

If measurements are to be made relative to a
voltage fevel 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)
fine.

Set the Input Coupling switch to DC. Points on the

waveform above the ground reference location are
positive. Those points below are negative.

NOTE

When using Channel 2, ensure that the Invert
mode is not selected (INVERT button out).

if necessary, repeat Step 4 using a different ref-
erence line which allows the waveform in Step 5to
be displayed on screen.

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

Setthe A SEC/DIV switch to a position that displays
severai cycles of the signal.

Measure the divisions of vertical defiection between
the ground reference line and the point on the
waveform at whichthe levelis 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 formuta:

VOLTS/DiV
instan- vartical . switch setting
taneous = deflection X {Ff‘g?tf) X indicated by 1X

{divisions) {or 10X PROBE when

~ Voltage
L 10X probe is used)

EXAMPLE: The measured vertical deflection from
the reference line is 4.5 divisions {see Figure 2-11),
the waveform pointIs above the reference line, a 10X
attenuator probe Is being used, and the VOLTS/DIV
switch is set to 2 V (at 10X PROBE setting).

Substituting the given values:

Instantaneocus Voltage = 4.5 div X (+ 1) X 2 V/dv =
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 to the same voliage settings, the
deflection factor is equal to that indicated by either
VOLTS/DIV switch.
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The following general precautions shoutd be observed
when using the ADD mode.

a. Do not exceed the input voltage rating of the
oscilfascope.

“b. Do not apply signais that exceed the equivalent
of about eight times the VOLTS/DIV switch
settings, since large voltages may distort the
display. For example, with a VOLTS/DIV switch
setting of 0.5 V, the voltage applied to that
channel should not exceed about 4 voits.

c. UseChannel 1 and Channel 2 POSITION control
settings which most nearly position the signal
on each channel to midscreen, when viewed in
aither 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 o the same position.

Common-Mode Rejection

The following procedure shows how to eliminate
unwanted ac input~power frequency components.
Similar methods could be used seither to eliminate other
unwanted frequency components or to provide a dc
offset,

1. Preset instrument controls and obtain a baseline
trace.

2. Apply the signal containing the unwanted ling-
frequency compenents to the CH 1 input conneclor.

3. Apply aline-frequency signal io the CH 2 input con-
nector. To maximize canceilation, the signal applied
to Channel 2 must be in phase with the unwanted
line-frequency component on the Channel 1 input.

4. SelectBOTH and CHOP Vertical MODE and setboth
VOLTS/DIV switches to produce displays of approxi-
mately 4 or & divisions in amplitude.

5. Adjustihe CH 2 VOLTS/DIV switch and CH 2 VOLTS/
DIV Variable controls so that the Channel 2 display
signal is approximately the same amplitude as the
undesired portion of the Channel 1 dispiay (see
Figure 2-124).

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

6. Select ADD Vertical MCODE and press the INVERT
button to invert the Channet 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 establisha
set of deflection factors other than those indicated by the
VOLTS/DIV switch settings. This is useful for comparing
unknown signals to a reference signal of known amphi-
tude. To accompilish this, a reference signal of known
amplitude Is first set to an exact number of verlical
divisions by adjusting the VOLTS/DIV switch and the
Variable control. Unknown signals can then be quickly
and accurately compared with the reference signal with-
out disturbing the setting of the VOLTS/DIV Variable
conirol. This procedure is as follows:

1. Presel instrument controls and obtain a baseline
trace,

2. Apply the reference signal to either vertical channel
input and setthe 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 10 the same
channel input. Adjust the vertical position of the
waveform so that its bottorn edge just touches the
0% line on the screen.

5. Horizontally position the waveform so that its top-

maost features cross the center vertical graticule fine
{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

m---—-’ r——.—-! ---r—-—--.

] UNKNOWN

. , SIGNAL

o - ‘-........---._....l‘ LI S Y N N ......./

1
READ
PRECENT
RATIO 4732-10

Figure 2-13. Voltage ratios.

NONDELAYED TIME MEASUREMENTS

Time Duration

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

1. Preset instrument controls and obtain a baseline
trace,

2. Applythe signalio 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.



- 4. Set the A SEC/DIV swilch to display one complete
period of the waveform. Ensure that the SEC/DIV
Variable control is in the CAL detent.

5. Positionthe display to place the time-measurement
points on the center horizontal graticule line (see
Figure 2-14).

,: /'\\

R T
/”j

-

N

1/ N L/
HOBIZONTAL
DISTANCE

4207-186

Figure 2-14. Time duration.

.:"'_;_‘. i'} 6. Measure the horizontal distance between the time-

measurament points.

7. Calculate time duration using the following formuta:

horizontal A SEC/DIV
distance x switch
Tirme {divisiory setting

Duration magnification factor

EXAMPLE: The distance between the time measure-
ment points Is 8.3 divisions (see Figure 2-15), and
the A SEC/DIV switch is set to 2 ms per division. The
X10 Magnifier is off (knob in},

Substituting the given values:

Time Duration = 8.3 divx2ms/div = 16.6 ms
1

Frequency

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
using the preceding Time Duration measurement
procedure.
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2. Calculate the reciprocal of the time-~duration value
to determine the frequency of the waveform.

EXAMPLE: The signal in Figure 2-15 has a time
duration of 16.6 ms.

Calculating the reciprocat of time duration:

1 1
time duration  16.6 ms

Frequency = = 60 Hz

Rise Time

Rise-time measurements use the same methods as
time duration, except that the measurements are made
between the 10% and 50% points of the low-{o-high
transition of the selected waveform (see Figure 2-15),
Fall time is measured batween the 80% and 10% points
of the high-to-low transition of the waveform,

(8)
sionaL o L)L MeASURE
AMPLITUDE || /| & ® To0
o
—{ HORIZONTAL [~
DISTANCE
4207-17

Figure 2~15. Rise time.

1. Preset instrument controls and obtain a baseline
frace. Ensure that the BW LIMIT is off (bution out).

2. Apply a signal to either vertical-channel input con-
nector and set the Vertical MODE switch to display
the channel used,

3. Setthe appropriate VOLTS/DIV switch and variable

control for an exact 5-division display.

4. Verlically position the frace so that the bottom of the

waveform touches the 0% graticule line and the top
of the waveform touches the 100% graticule line.

5. Horizontally position the display so the 10% point

on the waveform intersects the second verical
graticule line,

2-17
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6. Measure the horizontal distance between the 10%
and 80% points (between Points A and B of Figure
2-16) and calculate the time duration using the foi-
lowing formula:

horizontal A SEC/DIV

distance x  switch
Rise (divisions) sefting
Time magnification factor

Example: The horizontal distance between the 10%
and 90% points is 5 divisions, and the A SEC/DIV
switchis setto 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

Time Difference Between Pulses on
Time-Related Signals

The calibrated sweep speed and dual-trace features of
this instrument allow measurement of the time difference
between two separate time- related events, To measure
time difference, use the following procedure:

1. Preset instrument controls and obtaln a baseline
trace, then set the A & B SOURCE switchto CH 1,

2. Set both Input Coupling switches to the same
position, depending on the type of input coupling
desired.,

3. Using either probes or cables with equal time
delays, connect a known reference signal to the
Channel 1 input and the comparison signal to the
Channel 2 input.

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

5. Select BOTH Vertical MODE; then select 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 oppesite polarity due to 180° phase
difference).

7. Adjust the A TRIGGER LEVEL controi for a stable
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 verlically (see
Figure 2-16)

CHANNEL 1 (REFERENCE)

N /
SN T A2

50% e

AMPLITUDE Gy "MEASURE
LEVELD&H-!;\ ‘ TIME FROM

: D ® 1 ©
] ;

CHANNEL 2

|
os

v HORIZONTAL

E 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/DNV harizontal
switch x  difference
Time setting (divisions)

Difference ~ magnification factor

EXAMPLE: The A SEC/DIV switch is set to 50 us 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 _ 50 us/div x 4.5 div
Difference 10

= 225us

Phase Difference

In a similar manner 1o Time Difference Between Two
Time-Related Pulses, phase comparison between two
signais of the same frequency can be made using the
duail-trace feature of the instrument. This method of
phase difference measurement can be used up to the



frequency limit of the vertical defiection system. To make

1.

10.

" aphase comparison, use the following procedure:

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

Set both Input Coupling switches {o the same
position, depending on the type of input coupling
desired.

Using either probes or cables with egual time
delays, connect a known reference signal to the
Channel 1 input and the unknown signal to the
Channel 2 input,

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

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

Setboth VOLTS/DIV switches and both Variable con-
trols s0 the displays are equal in amplitude,

Adjust the A TRIGGER LEVEL control for a stable
display.

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

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

Measure the horizontal difference between corre-
sponding points on the waveforms at a convenient
horizontal graticute line and calculate the phase dif-
ference using the following formula:

Phase horizontal horizontal
Difference = difference x  calibration
{divisions) (deg/div)

Example: The horizontal difference is 0.6 division
with a graticule cailbration of 45° per division, as
shown In Figure 2-17.
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Figure 2-17. Phase difference.

Substituting the given values into the phase
difference formula:

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

More accurate phase measurements can be made by
using the X10 Magnifier function to increase the sweep
speed without changing the SEC/DIV Variable control
setting.

EXAMPLE: If the sweep speed were increased 10
times with the magnifier (X10 Magnifier knob out),
the magnified horizontal calibration would be
45°/division divided by 10 (or 4.5°/division). Figure
2-18 shows the same signals lllustrated in Figure
2-17, but magnifying the displays results in a
horizontal difference of 6 divisions between the two
signals.
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Figure 2-18. High-~resolution phase difference,
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Substittding the given values in the phase difference
formula:

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

TELEVISION DISPLAYS

TV Line Signal

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

1. Presetinstrurment controls and set A TRIGGER Mode
to P-P AUTO/TV LINE.

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

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

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

8. For positive~-going TV signal sync pulses, set the A
TRIGGER SLOPE switch o 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,
elther 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 cbtain a baseline
trace.

2. Select TV FIELD A TRIGGER mode (push both P-P
AUTO and NORM buttons in) and set the A SEC/DIV
switch 1o 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.
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5. For positive-going TV signal sync pulses, setthe A
TRIGGER SLOPE switch to positive (button out); for
negative-going TV signal sync pulses, set the A
TRIGGER SLOPE swifch to negative (button in).

8. Tochangethe TV{ieldthatis displayed, momentarily
interrupt the trigger signal by setting the Input
Coupling switch to GND and then back to DC or AC
until the desired field is displayed.

NOTE

To examine a TV Field signal in more detail,
either the X10 Magnifier or the Delayed-Sweep
Magnification feature may be used.

7. To display a selected horizontai 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 8) 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 signai 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 field). This will
synchronize Channel 1 display to one field and
Channel 2 to the other field.

DELAYED-SWEEP MAGNIFICATION

The delayed-sweep feature of this insttument can be
used 1o provide higher apparent magnification than is
provided by the X10 Magnifier switch. Apparent magnifi-
cation occurs as aresult of displaying a selected portion
ofthe Atrace at a faster sweep speed (B Sweep speed).
The A SEC/DIV switch setting determines how oftenthe B
trace will be dispiayed. Since the B Sweep can oceur
only once for each A Sweep, the A Sweep time duration
determines the time interval between succeeding B
Sweeps.

The intensified zone is an indication of both the location
and fength of the B Sweep interval within the A Sweep
interval. Positioning of the intensified zone (i.e., selting
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

Lo POSITION control provides continuously variable

positioning of the start of the B Sweep. The range of this
control is sufficient to place the B Sweep interval at most
any location within the A Sweep interval. When ALT Hori-
Zzontal MODE is selected, the B SEC/DIV switch setting
determines the B Sweep speed and concurrently sets
the length of the intensified zone on the A trace.

Using delayed-sweep magnification may produce a
display with some slight horizontal movernent (pulse
jitter). Pulse jitter includes not only the inherent
uncertainty of triggering the delayed sweep at exactly
the same trigger point each time, but also jitter that may
be present in the input signal. If pulse jitter neads o 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
frace.

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 dispiay.

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

5. Select ALT Horlzontal MODE. Adjust both the appro-
ptiate channel POSITION control and the A/B SWP
SEP control to display the A trace above the B trace,

6. Adjust the B DELAY TIME POSITION control to
position the start of the intensified zone to the portion
of the display to be magnified (see Figure 2-19).

Operating Instructions — 2235A Instruction

INTENSIFIED ZONE
TO BE MAGNIFIED

N

=
1GOF voav[fovefoan|nvan
90

{A) A INTENSIFIED DISPLAY £, 1.,
L) FETT

- B FAR
- A
>

™

-]

bddeddod bbb bl
L2 08 200 18 2

SN

{B} B DELAYED DISPLAY

4207-21

Figure 2-18. Delayed-sweep magnification,

Set the B SEC/DIV switch 1o a setting which intensi-
fies the full portion of the A trace 1o be magnified. The
intensified zone willbe displayed asthe B frace (see
Figure 2-19). The B Horizontal MODE may aiso be
used o magnify the intensified portion of the A
Sweep.

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

Apparent
Delayed Sweep
Magnification

A SEC/DIV switch seiting
B SEC/DIV switch setting

EXAMPLE: Determine the apparent magnification of
a display with an A SEC/DIV switch setting of 0.1 ms
per division and a B SEC/DIV switch sefting of 1 us
per division.

Substituting the given values:

Apparent
Magnification

1Xx10™%s

1% 105 s = 102 = 100
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Pulse Jitter Time Measurement
To measure pulse jitter time:

1. Perform steps 1 through 7 of the preceding Magni-
fied Sweep Runs After Delay procedure.

2. Referring to Figure 2-20, measure the difference
between Point C and Point D in divisions and calcu-
late the pulse jitter time using the following formuta:

Puise Horizontal B SEC/DIV
Jitter = difference x switch
Time {divisions) setting
INTENSIFIED ZONE
TO BE MAGNIFIED
A TRACE
B TRACE N
SEmiC v/i
I‘ {

,_4_,\(@
i

e

MEASURE
TIME FROM
TO
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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 ¥iggered mode provides a more stable
display, since the delayed display is triggered at the
same point each time.

1. Perform steps 1 through 7 of the preceding Magni-
fied Sweep Runs Afier Delay procedure.

2. Adjustthe 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 apparentmagnificationfactor 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 Horizontal MODE set to A. The foliowing procedures
describe how these measurements are accomplished.

Time Difference on Single Waveform

To measure time between two points on a waveform, use
the following procedure,

1. Preset instrument controls and obtain a baseline
trace.

2. Apply the signalto either vertical-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 Horlzontal MODE and adjust both the
appropriate vertical POSITION control and A/B SWP
8EP 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 contral o 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 control dial

11,

selting.

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

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

EXAMPLE: With the A SEC/DIV switch set 10 0.02 ms
per division, the first B DELAY TIME POSITION dial
setting is 1.20 and the second B DELAY TIME
POSITICN dial setting is 9.53 (see Figure 2-22).

Substituting the given values in the time difference
formula:

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

DIAL READING
AT POINT B

PIAL READING
AT POINT A

420724

Figure 2-22. DELAY TIME POSITION control setiings.

Rise Time

Rise-time measurements use the same methods as
Time Difference on Single Waveform, except that the
measuremants are made between the 10% and 80%
points of the low-to-high transition of of the selected
waveform. Fall ime is measured between the 90% and
10% points of the high-to-low transition of the
waveform,

1. Preset instrument controls and obtain a baseline
trace,

2. Apply a signal to either vertical-channel input con-
nector and set the Vertical MODE switch to display
the channel used.

3. Set the appropriate VOLTS/DI switch and variable
control for an exact §-division dispiay.

4. Verically 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-
trol is in the CAL detent.

6. Select ALT Horizontal MODE and adjust the B
DELAY TIME POSITION control to intensify the tran-
sition of interest on A Sweep. Set the B SEC/DIV
switch to spread the portion of the A display being
measured as much as possible on the B Sweep.
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7.

Select the B Horizontal MODE. Adjust the B DELAY
THME POSITION control until the display intersects
the 10% point at the center vertical graticule line
{ses Figure 2-23, Point A).

Record the B DELAY TIME POSITION control diaj
setting.

Adiust the B DELAY TIME POSITICN control until the
display intersects the 80% point at the center verti-
cal graticule lne (see Figure 2-23, Point B),
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Figure 2-23. Rise time, differential time method.

10. Record the B DELAY TIME POSITION conirol dial

11

setting.

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

EXAMPLE: Withthe A SEC/DIV switch setto 1 usper
division, the first B DELAY TIME POSITION dial sat-
ting (Point A) is 2.50 and the second B DELAY TIME
FOSITION dial setting (Foint B) is 7.50.

2-24

Substittting the given values in the time difference
formula:

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

Time Difference Between Two Pulses on Two
Time-Related Signais

1.

10.

Preset instrument controls and obtain a baseline-
trace. Setthe A & B SOURCE switchto CH 1 and the
Vertical MCDE switches o BOTH and ALT,

Using probes or cables having equal time delays,
apply thereference signal to the Channel 1 input and
apply the comparison signal 1o 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 Verical
MODE. Adjust both the Channe!l 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 to 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 line
(see Figure 2-24, Part A).

Record the B DELAY TIME POSITION control dial
setting.

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

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
untif 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
sefting.



IR

Calcutate 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 swiitch set o 50 us
per division, the dial reading for the reference pulse

Operating Instructions— 22354 Instruction

{Channel 1) is 2.60 and the dial reading for the com-
parison puise (Channel 2) is 7.10.

Substituting the given values into the fime-
difference formula:

Time Difference = (7.10 - 2.60)(50 ps/div) = 225 us
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Figure 2-24. Time difference between two pulses on two time-related signals.
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WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DG SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.
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Section 3—2235A Instruction

THEORY OF OPERATION

INTRODUCTION

SECTION ORGANIZATION

This section of the manual contains a general summary
of instrument functions followed by a detailed descrip-
tion of each major circuit. Detailed block diagram and
schematic diagrams are located inthe tabbed Diagrams
section at the back of this manual. They are used to show
the interconnections between parts of the circuitry, to
indicate circult components, and to identify inter-
relationships with the front-pane! controls.

The schematic diagram number associated with each
description is identified in the fext 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 performn many functions within the
instrument. Functions and operation of the logic circuits

are represented by logic symbology and terminology.
Most logic functions are described using the positive-
logic convention. Positive jogic is a system of notation
whereby the more positive of two levels is the TRUE (or
1) state; the more negative level is the FALSE (or 0) state.
In this logic description the TRUE state is referred to as
Hi, and the FALSE stale Is referred 1o as LO. The specific
voltages which constitute a Hl ora LO state vary between
specific devices, For specific device characteristics,
refer to the manufacturer's data book.

Linear Devices

The functioning of individual linear circuit devices in this
section use waveforms or other techniques such as
voltage measurement and simplified diagrams to
lustrate their operation.
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GENERAL DESCRIPTION

NOTE

When reading this general circuit description of
the 22354 Oscilloscope, refer to the detailed
block diagram (Figure 9-4) located in the
Diagrams section of this manual. In Figure 8-4,
the numbered diamond symbol in each major
biock 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) cogupied 1o the
Attenuator circuit or ac (AG) coupled through an input-
coupling capacltor. The input signals may also be
disconnecied from the oscilloscope circuitry and the
input attenuator grounded by setling the coupling switch
to the ground {GND) position.

The output signal from the Attenuator circuit is applied to
the Verical Preamplifier for further amplification,
Additionally, the Channel 2 Attenuator can invert the
Channel 2 display on the crt. Trigger Pickoff Amplifiers in
each channel supply aninternal trigger signal from either
or both channels to the Internal Trigger Amplifier.

input signals are selected for display by the Channel
Switching circuit under contre! of the front-panel Vertical
MODE switches. The output signal from the Channel
Switching circuit is applied to a Diode Gate circuit to
enable ejther the vertical or trigger view signal to drive
the Delay Line Driver stage. This stage converts a current
input to a veitage oulput and provides an impedance
match for the Delay Line. The Delay Line produces
approximately 90 ns of delay in the vertical signal. This
allows the Horizontal 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 levets necessary for vertical deflection of the elec-
tronbeam inthe crt. The upper frequency response of the
ampilifier can be reduced by enabling the Bandwidth
Limit circuitry. For locating the position of off-screen
displays, the dynamic range of the amplifier can be
limited with the Beam Find circuitry. This circuitry also
intensifies the trace and limits horizontal deflection.

The A/B Sweep Separation circuitry supplies a dc-offset
current to the Vertical Output Amplifier which vertically
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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 control tracks the peak-
to-peak amplitude of the trigger signal when either the
P-P Auto or TV Field trigger mode is selected. This
allows ¥iggering on most signals without needing to
adiustthe ATRIGGER LEVEL control. In Norm mode, the
A TRIGGER LEVEL control must be adjusted for the
correct rigger signal level before a sweep can be gen-
erated. When the TRIG VIEW switch is aclivated, the
signal appearing at the input of the A Trigger circuit is
appliedto the Delay Line Driver and displayed onthe cri.

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

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

mode is selected.

The A Sweep Logic circuit controls sweep generation
and Z-Axis unbianking for the A Sweep dispiay. When
the A Trigger Mode switches are setto either P-P AUTO
or TV FIELD and no trigger signal is present, the Auto
Baseline circuit causes the Sweep Logic circuit to pro-
duce a sweep for reference purposes. In the NORM
setting, the Auto Baseline circuit is disabled and sweeps
are inhiblted until a trigger event occurs. Thisis useful for
riggering on low-repetition-rate signals. The SGL SWP
setting enables only one sweep to be generated after
being reset. Following the single sweep, the A Trigger
circuit is disabled until the SGL SWP button is pressed
again.

The A Sweep Logic circuit controls the operation of the A
Miller Sweep Generator circuit. The Sweep circuit
produces a linear sweep output with a ramp time that is
controlled by the A SEC/DIV switch. The sweep signal is
applied to the Horizontal Preamplifier for initial ampli-
fication and then to the Horizontal Output Amplifier to
drive the ort horizontal defiection plates.

The Horizontal Preamplifier gain is increased by a factor
of 10 when the X10 Magnifier is used. Horizontal
positioning of the display is accomplished in the Hori-
zontai Preamplifier circuit.



in the X~-¥ mode of operation, the Channel 1 signal from

- the Internal Trigger circuitry passes through the X-Y

Amplitier to the Horizontal Preamplifier. In this operating
mode, the Channel 1 Intermal Trigger signal supplies the
horizontal deflection to the crt, and the Miller Sweep
circuit is disablad to inhibit sweep generation.

The Altemate B Swesp circultry 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 waveforn,
signals 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-panel A and B INTENSITY controls. These
contrals, along with signals from the A and B Sweep
Logic circuits, determine the drive level to the Z-Axis
Amplifier,

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 Amplitier
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
vettical channels.

The Dc Restorer circuit applies the output voltage ofthe
Z-Axis Amplifier between the cathode and grid of the ¢t
High dc potentials on these elements prohibit direct
coupling to the crt.

The Power Supply provides the necessary operating
voltages for the instrument. Operating potentials are
obtained from a circuit composed of the Preregulator,
inverter and Transformer, and Rectifiers and Filters, The
Prereguiator produces approximately + 43 Vdcfromthe
ac power line which is used to drive the 20 kHz Inverter
stage. The fransformer secondary windings provide
various ac levels that arerectified andfiltered to produce
the operating voltages. A high voltage mutltiplier circuit
produces the accelerating, focus, and cathode
potentials required by the crt.

Afront-panel CAL output is provided for use in adjusting
probe compensation and for checking vertical deflection
accuracy. The voltage at the CAL connector is a
negative-going square wave that has a peak—to-peak
amplitude of 0.5 V and a repetition rate of 1 kHz.
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DETAILED CIRCUIT DESCRIPTION

VERTICAL ATTENUATORS

The Channel 1 and Channel 2 Attenuator circuits, shown
on Diagram 1, are identical with the exception of the
additional Invert circuitry in the Channel 2 Paraphase
Amplifier. Therefore, only the Channel! 1 Attenuator will
be described and the Invert circuitry of Channel 2 will be
discussed separately.

The Attenuator circuit (see Figure 3-1) provides control
of input coupling, vertical deflection factor, and variable
volis-per-division gain. Input signals for crt vertical
deflection may be connected to the CH 1 andthe CH 2
input connectors. In the X-Y mode of operation, the sig-
nal applied to the CH 1 OR X connectar provides hori-
zontal (X-Axis} deflection for the display, and the signal
applied to the CH 2 OR Y connector provides the vertical
{Y-Axis) deflection for the display.

Input Coupling

The signal applied to the CH 1 input connector 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 81, 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 ATt 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 Amplifier is connected to ground. This provides a
ground reference without the need to disconnect the
applied signal from the input connecior. The coupling
capacitor precharges through R2 fo prevent large trace
shifts when switching from GND to AC.

Buffer Amplifier and Gain Switching Network

The Buffer Amplifier presents & high-impedance , low-
capacitance load to the signal from the High-
impedance Attenuator and a fow output impedance to
the Gain Switching Network. A dual-path amplifier is
used to combine high-dc stabiiity with high-speed
performance.

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

U10 through the divider network composed of R3 and -

RE. Transistor Q13 and emitter-follower Q18 isolate the
input signal from the loading of the Gain Switching Net-
work. The divider network at the output of the amplifier
(R46, R47, and R48) is connected to the other input of
U10. Amplifier U10 compares the two divider voltages
and changes the conduction leve! of current-source
transistor Q15 to correct for any error at the source of
Q13. Capaciior C10 limits the bandwidth of U10 so that
the slow path responds only to frequencies below
100 kHz,

FROM HIGH-Z BUFFER AMPL switehiNG T
VERTICAL INPUT ——mi ATTENUATOR . FAST PATH #-]  NETWORK b0 vy
et o - ERTICAL
COUPLING VA Q13,018 21, -2, PREAMP
b, 10
4 L
BUFFER AMPL FREQUENCY

SLOW PATH
Q15, Uie

GAIN BALANCE

4

R47

768323

Figure 3-1. Block diagram of the Vertical Attenuators.
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In the fast path, input signals are coupled through R8,
- 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 Volts/Div settings.

The Gain Switching Network divides down the Buffer
Amplifier output signal for application to the Paraphase
Amplifier and has an output impedance of 75 ohms for all
Volts/Div switch settings. The particular Volts/Div switch
setting will determine which contacts of $10 are closed
and therefore whether the Paraphase Amplifier will
receive a +1, +2, =4, or <10 signal.

Paraphase Amplifier

The Paraphase Amplifier converts the single-ended sig-
nal from the Gain Switching Network into a differential
signal for application to the Vertical Preamplifier.
Included in the circuitry is switching that provides extra
gain for the 2 mV position of the VOLTS/DIV switch,
adjusiments for amplifier de balance, and circuliry forthe
Variable Volts/Div function, Additionally, the Channel 2
Paraphase Armplifier contains circuitry to invert the Chan-
nel 2 display.

".; The signal rom the Gain Switching Network 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
screen) when the VOLTS/DIV control s switched
between 5 mV and 2 mV. The input ¥ansistors buffer the
signal voltages and drive the input differential pair. Emit-
ter current for the differential input pair is supplied by
R21, R22, R23, and R25, with R29 serving as the gain-
setling resistor between the two emitters. In the 2mV
position, amplifier gain is increased by closing contact
15 of $10 to shurit R29 with R26.

The collector current through the differential input pair
serves as emitter current for the two differential output
transistor pairs. Base bias voltages for the two output
pairs are generated by the current through the diodes at
pins 7 and 14, and are controlled by R38 and the network
composed of R41, R42, and variable gain control 843,
Monolithic 1C 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/DWV Variable potentiometer R43 s
rotated from the calibrated to uncalibrated position, the
conduction level of the fransistors connected to B35 will
~increase. Since the transistor pair outputs are cross-
wired, this increased conduction will subtract from the

Theory of Operation-2235A Instruction

signal produced by the transistors connected to R38 and
the overall gain of the amplifier will decrease. Paotenti-
ometer R25 adjusts the balance of the amplifier so there
is minimal dc frace shifi as the VOLTS/DIV Variable con-
troi is rotated.

Incorporated in the Channel 2 Paraphase Amplifier is
circuitry to invert the polarity of the Channel 2 signal.
Diodes CR85 and CR88 wili route current from Rg1 and
R92 to the output pair not connected to R89 through
INVERT switch S80. When the switch is out, the fransistor
pairs in UBD are biased as they are in U30 and there isno
trace inversion, For the IN position of 8380, connections
to the bases of the output transistor pairs are reversedto
produce an inverted Channel 2 trace. Potentiometer R75
is adjusted so that there is minimal dc trace shift as the
INVERT bution is changed beiween the IN 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 transistors Q102 and Q103 convert
differential current from the Paraphase Amplifier into
jevel-shifted vollages 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 emifter current for two differential
output pairs. One of the collectors of each output palr is
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
R136. The base voltages of the other fransistors are con-
trolted by the Channel Switch and Trigger View circuitry.

When Channel 1 is selected to drive the Delay Line
Driver, the Q output of U540A is HI. The transistors with
the ungrounded collectors will then be forward-biased
and the Channel 1 signal will be conducted through to
the Delay Line Driver. If Channel 1 is not selected, then
the Q output of US40A is LO. The transistors with the
ungrounded 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 $200 is pressed in, -8.6 V
is applied to R138 and R188 to turn off the transistors in
Ui30 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 raverse biased. Trigger View
fransistors Q440 and Q441 are then coupled to the Delay
Line Driver through forward-blased 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,
utitizes the front~pane! Vertical MODE switches to select
the crt display format. See Figure 3-2 for a block
diagram of the circuit.

When any display mode other than X-Y is selected, the
XY1 IIine connected to §550 is LO (through the saturated
Q5850 transistor). Vertical MODE switches 8§545 and
$550 control the connection between the XY1 line and
the PR and CL inputs of US40A to obtain the various dis-
play formats described below.

CHANNEL 1 DISPLAY ONLY. The CH 1 position of S5580
applies a 1O to the PR input of U540A while the CL input

is held HI by R550, pin 7 (Diagram 4). This will produce a
Hl and a LO on the Q and Q outputs respectively, and the
Channel 1 Preamplifier signal will drive the Delay Line
Driver as described in the Verical Preamplifier section.
The Channel 2 Preamplifier will be disabled.

CHANNEL 2 DISPLAY ONLY. The CH 2 position of S550
holds the CL input of U540A LO through CR538 and the
PR input Is held HI by R550, pin 8. The outputs will then
be Q LO and Q HI 1o enabie the Channel 2 Preampilifier
signal 1o drive the Delay l.ine Driver while the Channel 1
Preamplifier is disabled.

To display the ADD, ALT, or CHOP formats, 8550 must be
in the BOTH position 1o provide a LO signal to $545.

ADD DISPLAY. In the ADD position of 8545, both the PR
and CL inputs of US40A are held LO by CR537 and
CR540. The Q and Q outputs are then both Hi and signal
currents from the Channel 1 and Channel 2 Preamplifiers
add together o drive the Delay Line Driver.

CHOP DISPLAY. In the CHOP position, the
CHOP_EN{L) line Is held LO, keeping the Q output of
US40B Hi. This enables multivibrator US37D torun at a
frequency that is determined by R544, R545, and C545.
The output of US37C, the inverted outpul of the
multivibrator, is used to drive US37A and LJ5378.

Y

CHANNEL1
—= AMPL/SWITCH
uizg

FAROM CHANNEL1
ATTENUATOR

1

i

CHANNEL
SELECTOR
LOGIC
S550
US37A, C, D,

VIEW SWITCH
S2060

US40A, B

DIODE
SWITCHING .
CR200, CR201, bl
CR202, CRR03

TRIGGER O DELAY

LENE DRIVER

¥

¥

}

A TRIGGER
SIGNAL

CHANNEL 2
AMPL/SWITCH
uise

FROM CHANNEL 2 »
ATTENUATCR

¥

G440, Q41

T883-24

Figure 3-2. Block diagram of the Channel Switching circuitry.
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Coupling capacitor C547 and resistors R547 and R548
form a differentiating circuit that produces positive- and
negative-going, short-duration pulses, These pulses
are inverted by U5378B to generate the CHOP_BLANK
signal utilized by the Z-Axis Amplifier.

The ALT_SYNG signal appliedto one input of US37A is Hi
except during Holdoff. This allows the output of Us37C to
be inverted by U537A which drives the clock input of
US40A. 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 U540A will toggle with each clock input. The
Delay Line Driver will then be driven alternately by the
Channel 1 and Channel 2 Preamplifiers at a rate
determined by multivibrator U537D.

ALTERNATE DISPLAY. In the ALT positlon, the
CHOP_EN(L) line is held HI and mulllvibrator US37D is
disabied. The output of U537C will be HI and the
CHOP_BLANK signal from U5378 will be LO. Input sig-
nals to US37A will be Hi from Us37C and the ALT_SYNC
signal from the Holdoff circuitry in the A Sweep Gen-
erator, The cutput of US37A will then be the inverted
ALT_SYNC signal which clocks US40A, This causes the
outputs of US540A to toggle at the end of each sweep so
that the Channel 1 and Channel 2 Preamplifier signals
will alternately drive the Delay Line Driver.

Delay Line Driver

The Delay Line Driver, shown on Diagram 3, converis 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, G203, Q206, 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 comman-mode
dc stabilization by U225. Should the voltage at the junc-
tion of R222 and R223 deviate from zero, U225 will sink
ar 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
DL9210 provides avertical signal delay of about 90 ns so
that the Sweep Generator has sufficient time to start a
sweep before the vertical signal that triggered the sweep
reaches the crt deflection plates. This permits viewing
the leading edge of the internal signal that originated the
trigger pulse.

Vertical Qutput Amplifier

The Vertical Output Amplifier provides final amplification
-of the input signals for application to the vertical deflec-
tien plates of the crt. Signals fom 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 beitween the
emitters. Qverall gain is set by R233 with temperature
compensation provided by RT236. The output stage of
the amplifier utilizes two series-connected transistor
pairs, Q254-Q256 and Q255-Q257, that convent the
collector currents of Q230 and Q231 to propeortional 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
output voltage. The ampiifier output signals are applied
to the vertical deflection plates of the crt to produce
deflection of the crt beam.

BW LIMIT switch 5226, C228 and C228, and a dicde
bridge consisting of CR226, CR227, CR228, and CR229,
are utitized to reduce the bandwidth of the amplifier if
desired. With the bandwidth limit off, R226 is grounded
and the nonconducting diode bridge isolates £228 and
C229. With bandwidth limit on, R228 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 5390 (Diagram 10) changes output-
amplifier biasing to limit the voltage swing at the cr
plates. This keeps the vertical trace within the graticule
area for locating off-screen traces. With the switch inthe
nermal out position, the ~8.6 V supply provides emitter
current 1o the amplifier output stage through R261. 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 circuit composed of Q283, Q284, Q285, and
associated components provides a means of vertically
positioning the B trace with respect to the A trace during
Alt Horizontal Mode displays. During the B Sweep
interval, the SEP(L) signal from the Alernate Display
Switching circuit is LO and Q283 is biased off. This
aliows A/B SWP SEP potentiometer R280 to affect the
bias on one side of a differential current source
composed of Q284 and Q285. This supplies a de offset
current to the Vertical Output Amplifier and changes the
position of the B frace on the crt screen,

During the A Sweep interval, the SEP(L) signal is HI and
Q283 is wned on. The base voliages of Q284 and Q285
are then the same, and equal current is suppliad 1o both
sides of the Vertical Qutput Amplifier so that no offset of
the A trace occurs,
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TRIGGER AMPLIFIERS AND SWITCHING

The Trigger Amplifiers, shown on Diagram 4, provide sig-
nals 1o the Trigger Generator circuit from either the Verti-
cal Preamplifiers, the EXT INPUT connector, orthe 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 trigger.

Trigger Switching

l.ogic levels used to select the desired irigger mode are
generated by programmed amray logic (PAL), US55,
depending on input signals from A & B SOURCE switch
8555, A COUPL switch 8392 and the two Vertical MODE
switches 8545 and 5550 (+ XY & U540). For the dis-
cussion below, the appropriate levels to implement the
function will be mentioned, but if greater detall is
desired, the inputs to U555 for the various switch setlings
are shown in Table 3-1 and the logic equations for the
output levels are shown in Table 3-2.

Internal Trigger

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

Trigger pickoff from the Preamplifiers is accomptished
by Q302 and Q303 for Channel 1 and Q327 and Q328 for
Channe! 2. The circuilry associated with Channei 2 Is the
same as that for Channel 1 except that 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 transistor in U310, and the collectors of
the U310 input ransistors Inturn supply emitter current to
two current-steering transistors, The compensation and
biasing network connected to the emitters of the input
fransistors in U310 is fixed for Channel 2 but not for
Channel 1. Potentiomster R309 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 fransistor in each output
differential amplifier pair is fixed by the divider network
composed of R321 and R322. The other base voltage is
controlled by the CH1_TR(L) from line U555. When the
CH1_TR(L) signal is HI, the transistors in each output pair
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with the collectors connected together are biased on
and the other transistors are off. The collector signal cur-
rents are equal in magnitude but opposite in polarity and
signal cancellation oceurs, Ifthe CH1_TR{L) signal s LO,
the other transistors in each pair will be biased on and an
output signal will be developed across R314and R31510
drive the Internal Trigger Amplifier.

internal trigger sources are chosen by the A & B
SOURCE switch with the A COUPL switch set 1o a
position other than A LINE SOURCE. This causes a Hi
output on U555, pin 14, and a LO on pins 12 and 13,
tming Q392 and Q399 ON, which reverse biases CR393
and CR399 to prevent external trigger signals or the line
trigger signal from reaching the A Trigger Generator,
Signals from the Internal Trigger Amplifier are passed to
the A Trigger Generator through CR372, which is
forward-biased because Q369 is OFF

Tabie 3-1

Front Panel Trigger Switch Setting
to PAL Input Decoding

SWITCH PAL (U555) INPUTS
SETTINGS XY MODE XY MODE
A&BSOURCE| A | B Al B
VERT MODE ' 111
CH 1 o | 1 1] 1
CH2 110 111
A EXT 0ol o0 111
ACOUPLING | C | D c| b
NORM 1|1 1|1
HF REJ 0 | 1 0 | 1
LF REJ 110 110
ALINESOURCE | 0 | O 0 | 1
VERTICALMODE| E | F |G| E| F | &
CH 1 1 i1]ojofo] 1
CH2 1t{ol1]o}lo] 1
ADD tio]lololo] 1
BOTH < ALT ojti1Hho0]o0o] 1
cHOP |1 t1 1 lolo | 1

Input G {Pin 8 of U555} is suppiled by US65C,



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 outpus for

different switch setlings.

PAL OUTPUT DEFINING EQUATION PIN NUMBER
F1 CHI1TR AEGQ + AEFG + BG + AEFG + AEFQ + BE + BF 18
F2 CHZTR BFGQ + BEQ + BEF + BEFG + A 18
F4 VALT EF 17
F5 [FREJ CD 16
F7 XY BEF 15
F8 INT BD + AD + BC + AC 14
F9 EXT ABD + ABC 13
F10 LINE COF + CDE + BCD 12

2235A US55 Pin Assignment

~
19 | F1

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

inputs <

O mmoOOw>»

- Q1
Not used
GND

© W =~ O G bk W =

k.
Q

11

12 | F10-/

20 | Vee

> Outputs

3-9



Theory of Operation— 22354 Insiruction

CHANNEL 1. For triggering from Channel 1, the A & B
SOURCE switch is set to CH 1. The cutput 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. U555, pin 18, is LO and
will enable the Channel 2 signal path through U335 while
the HI output at US55, pin 18, will disable the Channel 1
path.

Vertical MODE. When the A & B SOURCE switch is set
to VERT MODE, trigger source selection is determined
by the two Vertical MODE switches, 8545 and $550 (Dia-
gram 2).

When Channel 1 is selected (Vertical MODE switches set
to CH 1), CH1_TR({L) from U555, pin19,is LO and pin 18
is HI and the Channel 1 signal will be selected.

When Channel 2 is selected (Vertical MODE switches set
fo CH 2), logic levels at pins 18 and 18 of U555 are LO
and HI, respectively, and the Channel 2 signal is used.

When the Vertical MODE switches are set to BOTH-ALT,
input at US65B, pin 3, is LO causing the output to be HI,
which in tumn enables a signal path through U565C. The
CH2_VERT signal from US40A, pin 6 (Diagram 2), is
inverted and applied fo UB55. Since this signal toggies
with each sweep, the logic levels at pins 18 and 18 of
UB55 change at the same time, alternately selecting the
trigger source to follow the disptayed channel.

inthe ADD Vertical MODE position, inputs at pins 6 and 7
of U555 are LO which causes output pins 18 and 19 to
also be LO. Both Channel 1 and Channel 2 signal paths
will be enabled and their output current will be summed
at the inputs of the Internal Trigger Amplifier to produce
the internal trigger signal.

The CHOP Vertical MODE position resulis in a Hl on all
three inputs to UB565B, and this sets the oulput,
CHOP_EN(L) LO. Pins 18 and 19 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 Verical Preamplifiers into a
single-ended signal that drives the X-Axis Amplifier and
the A and B Trigger Generators.
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Signal current is applied o the emitters of U350D and
U350E. The collector current of U350D is converted to a
vollage across feedback resistor R357. The opposite-
phase collector current of U3S0E causes a voltage drop
across R359 which adds to the voltage at the collector of
U350C. This voltage appears atthe base of U350A which
buffers and level shifte the signal back to 0 V. The emitier
signal of U350A drives the X-Axis Amplifier, the B Trigger
Generator, and the base of U350B. The emitter signal of
U350B in tum drives the A Trigger Generator whenever
CR372 is forward biased.

A External Trigger Amplifier

The A External Trigger Amplifier buffers signals applied
o the EXT INPUT connector to drive the A Trigger
Generator. Input signal coupling is determined by A EXT
COUPL switch §380 which selects AC, DC, or £
coupling.

When 8380 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 £
position attenuates the input signal by a factor of 10
through the compensated divider composed of R377,
C377, R378, R371, R379, C379, R380, C380, R381, and

C381.

The signal is then applied to the gate of Q382A. This
source-follower 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 Q382B 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.
Q381 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 sef to A EXT, the base-emitter
junction of Q384 will be reverse biased and the amplifier
will be disabled.

Line Trigger Amplifier

The Line Trigger Amplifier supplies a line-frequency trig-
ger to the ATrigger Generator when the A COUPL switch
is in the A LINE SOURCE position.

Transformer T390 in the Power Supply (diagram 9) pro-
vides a line-frequency signal through R397 to Q397.
Diode CR389 Is forward biased when 8392 isinthe A -
LINE SOURCE position, and the emitter signals of Q397
will drive the A Trigger Generator.



A Trigger Bandwidth

With the A COUPL switch in NORM posltion, the base of
Q409 is pulled to ground by Q374. LF_REJ from U555 is
HI, turming off Q400 (Diagram 5). Output of Q400 is then
low, turning on Q402, which supplies emitter current {0
Q405, turning it on. With G402 turned on, Q405 acts as
an emitter follower which drives the trigger input of U460
and the peak detectors. The voltage at the collector of
Q400 is iow enough to keep Q406 and CR406 turned off.
Therefore, the only signal path is through Q405 to the
peak detectors, which passes all frequency com-
ponents of the trigger signal.

In the HF REJ mode of trigger coupling, Q374 is tumed
off by 8392, tumning 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 Q408 (Diagram 5) remain the same as in the NORM
setling.

in the LF REJ mode of trigger coupling, Q408 is turned
off, disconnecting C409 from ground. The LF_REJ line is
now LO, tuming on Q400. This turns off G402, which in
turn, tums off Q405 and CR405. The only signal path Is
through Q4086 1o the trigger peak detectors. Transistor
Q406 and CR406 are turned on by current supplied
through R406. Capacitor C410 and R410 form a high-
pass fiiter, resulting in the attenuation of frequencies
below approximately 40 kHz.

A TRIGGER GENERATOR

The A Trigger Generator, shown con Diagram 5, supplies

trigger signals to the A Sweep Generator. Included inthe
A Trigger Generator circuit are the P-P Auto Trigger, A
Trigger Level comparator and Schmitt Trigger, and TV
Triggering circuitry.

A Trigger Level Circuit

The A Trigger Level Circuit establishes voitages at the
ends of the A TRIGGER LEVEL polentiometer as a func-
tion of the A TRIGGER push bution selection and trigger
signals selected by the A & B SOURCE switch.

In the P-P Aute and TV Fleld modes, Q413 is off and
CR414 and CR415 are reverse biased. Trigger signals
selected by the A & B SOURCE swiich are applied to
peak detectors consisting of Q420-Q422 and
Q421-Q423. These peak detectars track dc 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 outputs back to the
original dc levels of the input trigger signals. The output
of U426A will be the positive peak voltage of the input
trigger signal and the output of U426B wili 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 fransistors Q420 and
Q421 are then biased off and no trigger signals will reach
the A Trigger Level clrcult. The inpuls and outputs of
U426A and U426B will then be fixed voltages and inde-
pendent of trigger-signat amplitude.

A Trigger Level Comparator and Schmitt
Trigger

Integrated circuit U460 coniains the Trigger level
comparator and Schmitt Trigger ¢irculiry. The output volt-
age of the A Trigger amplifier is applied to U460, pin 4.
The other input to the comparator is the wiper voltage on
the A TRIGGER LEVEL control, applied to pin 2 of U460
through zero-offset buffer Q446 and Q450. The resistor
R452 and the voltage at pin 5 of U460 set the emitter cur-
rent for the comparator.

The Trigger Slope is determined by the relative 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 o 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 S460 through R459, R4561, and
R462.

The sensitivity of the Schmitt Trigger is conirolied by the
current at pin 9. The setting of R479 determines the circuit
hysteresis.

The outputs of the Schmitt Trigger are at pins 10 and 12 of
U480. The outputs are at ECL levels and are from emitter
followers internal to U460, Collector voltage to U460 is
supplied through pins 17 and 14. When TV Field is not
selected, the TV_TRIG_ENABLE line connected io
CR476 and R473 is LO. Transistors Q473 and Q474 are
biased off which also blases Q487 off. Resistor R476
biases CR467 and CR477 on and the + Out Trigger sig-
nal from pin 10 of U460 passes through the diodes to
UB06-6 of the A Sweep Generator.
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TV Trigger Circuit

WhenTVFIELD is selected, the TV_TRIG_ENABLElineis
Hi. This disconnects the high-speed trigger path by
reverse-blasing CR467 and CR477. Setting the ATrigger
Level threshold near the center of the horizontal sync-
pulse swing causes the trigger IC U460 to output a
pulse-train that corresponds to the sync-pulses of the
TV signal. This pulse-train is filtered by R467, R468,
C467, R468, R470, and C468, and applied to the bases
of Q473 and Q474. Normally, the duty cycle of the hori-
zortal sync-pulses is low, and the filtered average volt-
ages of the pulse-train bias Q473 off and Q474 on. This
causes Q487 o conduct, providing a LO 1o the sweep

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

duty cycle of the horizontal sync-pulses increases, and
the filtered average voitages of the pulse-train bias
Q473 on and Q474 off, tuming 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 clrcultry, shown on
Diagrarm 6, produces a linear voltage ramp that is ampli-
fied by the Herizontal Amplifier to provide horizontal
deflection of the crtheam. The Sweep Generator circuits
also produce signals that are used to generate correct
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 circuitry.

The Sweep Logic circuitry controls the holdoff time,
staris the sweep upoen reception of a trigger signal, and
terminates the sweep at the proper sweep level. When
using P-P Auto or TV Field triggering, the Sweep Logic
circuitry will cause the Swesp Generator to free run,

producing a baseline trace if a trigger signal is not
recejved within a predetermined time period.

A Miller Sweep Generator

The A Miller Sweep Generator produces a linear voltage
ramp that drives the Horizontal Ampilifier. it produces this
ramp by maintaining a constant current through timing
capacitors 1o obtain a linearly increasing voltage.

Field-effect transistors Q704A and Q704B are matched
devices with Q704B sourcing current for Q704A., Since
the gate and source of Q7048 are connected together,
the source current of QG704A will be of a magnitude such
that there is no voltage drop across its gate-source
junction.

When the sweep is not running, Q701 is biased on to
hotd the timing capacitors in a discharged state. The low
impedance of Q701 in the feedback pathholds the Miller
Sweep output near ground potential. The voltage across
Q701, in addition o the base-emitier voltage of Q708,
prevents saturation of the output device.

A sweep ramp is initiated when Q576 is biased off. This
wili 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 S701. One end
of timing resistor R701 Is connected to the wiper of R721
and the other end is connected 1o the input of the Miller
integrator. Due to feedback from the circuit output
through the timing capacitors, the integrator input volt-
age remains fixed and establishes a constant voitage
across the timing resistors. This constant voltage, which
produces a constant curent through the timing
capacitors, results in a linearly increasing voltage at the
output of the A Miller Sweep circuit,

A SWEEP

A SWEEP

Us06A, B,

TRIGGER
SIGNALS l
FROM THE
A TRIGGER B Qg{?ﬁ LOGIC
ct AY | g .
RO @501, G509, it uso24,
U502, US04A | vieen

GENERATOR 10
Lo Q701 —% HORIZONTAL
G764A, B, AMPLIFIER
] ares, UTise

HOLDOFF
usosdp

!

SINGLE
SWEEP END-OF-SWEEP |
5324 Q525 o

7683-25

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 cireuitry will initiate the holdoff period in which
Q701 is turned on and the A Sweep Generator is reset,
This holdoff period is necessary so that the timing
capacitors can be {fully discharged before another
sweep starts. Capacitors C702 and C703 are always in
the charging circuit and are used for high sweep speeds.
Capaciior C701A in series with C701B are used for
medium sweep speeds, and C701B Is used for slow
sweep speeds.

The Sec/Div Variable circuitry utilizes an operational
amplifier to maintain a constant reference voltage at one
end of R721 independent of the circuit load. The voltage
applied to the timing resistors varies with the rotational
position of R721, the SEC/DIV Variable control. A fixed
de voltage is applied 1o the noninverling 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 UB02, a one-shot multivibrator, and cause the Q
output to go from LO to HI. If another trigger signal is not
received by U502 within a time period determiined by the
time constant of R506 and C501, the Q output will return
LO. Whenever trigger signals are being received, the Q
output of US02 will bias on Q509 and illuminate TRIG'D
LED DS518. The output state of U502 is used in the Auto
Baseline circuit described in the P-P AUTO and TV
FIELD section,

NORM. When NORM Trigger mode is selected, input pin
1201 UB32D is held Hi by §401B, causing the gate output
to also be HI. The output of US32C will then be LO and
UB0BA will not be held reset. Input pin 4 of US32A is hald
Hiby 8401C, causing the cutput to be LO which places a
LO on the D input of US0BA. Trigger signals received at
the clock input of US06A will then clock this LO to the Q
output.

During the previous holdoff period, US06A had been set
by U532B so that the G output went LO. This biased on
Q576 and the A Miller Sweep was prevented from run-
ning. Whenever US06A is clocked following holdoff by a
trigger signal, the LO on the D input will be transferred to
the Q output and the Q output will go HI. This will bias off
Q576 and the A Miller Sweep will generate the sweep
"~ ramp as described in the A Miller Sweep Generator

Theory of Operation-—2235A Instruction

section, When the ramp voliage is about 12 V, Q525 will
be biased on. The output of U532B will change from LO
to HI, setting US06A and biasing on Q576. With Q578
conducting, holdoff one-shot US04B will be triggered
and the A Miller Sweep Generator will be reset to turn off
Q525.

With U504B triggered, the Q output changes from HI to
LO and will stay LO for a time duration determined by the
Var Holdoff circuitry and the A SEC/DIV switch position.
VAR HOLDOFF potentiometer B521 determines the
amount of charging current available o charge C518,
€518, or C520 at pin 15 to 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 initiate a new
sweep. When pin 15 of US04B reaches the threshoid
voltage onpin 14, the Q output goes Hi to end the holdoff
period and release US06A from the set condition. The cir-
cuit is then enabled to generate another sweep once a
trigger signal is again applied to the clock input of
UB06BA.

P-P AUTO and TV FIELD. When P-P AUTOQ or TV FIELD
is selected, the Auto Baseline configuration is enabled.
Pin 12 of U532D is held LO by R568 and the oufput will
foliow the signal provided by the Q output of UB02. if
trigger signals are being received by U502, the aufput of
U532D will be H! and cause the output of US32C 1o be
LO. Flip-fiop US0BA will respond to trigger signals as
described in the NORM section. If trigger signals are not
being raceived by U502, the ouiput of U532D will be LO.
The output of UB32C will then be the inverse of the input
signal appliedto pin 11 so that USCBA will be resetwhen
holdoff ends, causing a sweep to be generated. Withno
new trigger pulses being applied to the circuitry, US08A
will be continuously set and then reset in this manner to
generate sweeps.

SGL SWP In the single sweep mode, both the P-P
AUTC and NORM buttons are out. This results ina LO at
the output of US32C so that USOBA is not heldreset. ALO
is also on input pin 4 of US32A.

During the previous holdoff period, U532B had reset
Us068B to cause the Q output to be LO. The D input of
UB0OEA will therefore be HI and clock signals to the gate
will keep the Q output LO and the sweep disabled. When
the SGL SWP button is pushed in, the Q output of U504A
will go LO for a time period determined by the time con-
stant of R504 and C504 and then return HE This Hi will
then clock through the Hi onthe D input of U506B to the Q
output. Consequently, the oulput 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, U506B
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wiil again be reset, causing the TRIG'D LED to go out
and place a Hl onthe D input of US06A. A new sweep wiil
not be initialed until the SGL SWP button is again
pushed.

X-Y. In the X-Y miode of operation, the XY2(L) line is LO
which holds the input of U523B LO through CR518. The
output of US32B wiil hold US06A set and no sweeps can
be initiated,

ALTERNATE B SWEEP

The Alternate B Sweep circuitry, shown on Diagram 7,
produces a linear voltage ramp that is amplified by the
Horizontal Amplifier to provide the L Sweep horizontal
deflection onthe crt. The Alternate B Sweep circuitry aiso
produces the sweep-switching signals that controf 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 leveis 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 circult 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 Mitler Sweep Gen-
erator; see the A Miller Sweep Generator section for a
description of circuitry operation. The output at the
collector of Q712 drives the Horizontal Ampiifier and
Q643.

B Trigger Level Comparator and Schmitt
Trigger

The B Trigger Level Comparator and Schmiit Trigger are
centained in UG0S, 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 circuitry. See the A Trigger Level Com-
parator and Schmitt Trigger section for a description of
Circuit operation, The + OUT terminal-of U605 is directly
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connected to the clock input of UG70A to initiate the B
Sweep when the B trigger is utilized.

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 RB02 is rotated fully clockwise, This
biases off Q637 and places a LO on the collector.
Inverter UBGOD will then have a HI output with resistor
R640 providing positive feedback. This Hi output reverse
biases CRB26, so the state of UB70A is determined by
the level at UBBOF pin 12

It 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 UGE0D will be LO which keepsthe S
input of UB70A LO, preventing the flip flop from being set
by the output of UBBOF.

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 arnplitude of the A Sweep sawtooth output voltage to
the dc voltage level set by B DELAY TIME POSITION
potentiometer R9644. The output of the comparator is
used to initiate a B Sweep and {0 control the B Z-Axis
Logic circult switching.

The inputs to the comparator, UB55, are the wipervoltage
of R9644 and the A Sweep voltage from the divider net-
work composed of R651, R652, and R653. input voltage
ranges to the comparator are determined by VR645 and
REB48 for the noninverting input and by R652 for the
inverting input. Delay Start potentiometer R646 is
adjusted in conjunction with potentiometer RB52 10 set
the B DELAY TIME POSITION dial calibration.

The output of the comparator is enabled or disabled by
the sfrobe signal connected to pin 6. When the
A_ONLY(L) signal is HI, the comparator is enabied.
Whenthe A_ONLY(L) signalis LO, the autput of the corm-
parater is a high impedance and therefore a Hl is present
on pin 9 of UGS0C,

B Sweep Logic

The B Sweep Logic circuitry utilizes signals from the
asscciated B Sweep circuitry to generate control signals



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

inthe Runs After Delay mode CRE26 is reverse-biased,
and a LO is placed on the D input of US70A. During the
previous holdoff period, US80D pin 13 strobed LC. The
output of the flip-flop composed of USS0C and UIBS0D
went Hi and the output of USG0F went LO. This placed a
LO on the § input of UB70A and a Hl on the R input,
causing the flip-flop to be resel. The LO onpin2and Hi
on pin 3 of UG70A are converted to TTL levels by Q630
and Q631. The resulting Hi onthe collector of Q630 tums
Q709 on, preveniing the B Miller Sweep from running.
Once the A Sweep voltage at UES5, pin 3, exceeds the
voliage at pin 2, the comparator output will go LO. The
UBs0C-Ues0D fiip-flop will change output states and
cause UG70A to be set. Q708 is shut off and the B Miller
Sweep Generator will produce a linear ramp. This also
sets the output of USBSD LO to unblank the frace. Hthe B
Sweep ramp voltage reaches about 12 V, sweep-end
comparator Q643 will turn on and cause the output of
UBE5D to go Hi. The B Miller Sweep Generator will con-
tinue 1o run, but the trace will be blanked because the
B_GATE(L) line is Hl which reverse biases CR817. Once
the ramp is at approximately 13 v, VR712 wiill conduct
and prevent the voltage from increasing further.

' The B Sweep Generator will be reset for another sweep

by cne of two means. If the A Sweep doesn’t end before
the B Sweep, the Generator will not be reset until the
ALT_SYNC line goes from H! to LO to change the
ugs0C-Ue80D flip-flop oulput siates. The R input of
UB70A 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. It 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 voltage at U655, pin 3, exceeds the voltage atpin
2.

When not in the Runs After Delay mode, the output of
UB60DiIs LO, a Hi is placed onthe D input of UB70A, and
the circuitry connected to UG60F operates as described
above. When the oulput of UBBOF goes HI, USS0A no
longer hoids UB70A reset, aliowing the Q output to be
clocked Hl by the first B trigger signal from UB05. The
coliector of QB30 will go LO initiating a B Sweep.

Alternate Display Switching Logic

The Alternate Display Switching Legic circuitry controls
both the Horizontal Amplifier sweep switching and the B
Z-Axis Logic switching. '
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Horizontal MODE switch S648 selects the input logic
levels that are applied to the circuitry. In the A Horizontal
Mode, the R input of 126708 is held HI through Q870, and
the 8 input is LO. This holds U6708 reset. The LO on pin
15 and HI on pin 14 result in the A_DISP line at the col-
lector of (684 being HI, which allows only the A Sweep
to be passed to the Horizontal Amplifier. in the B Hori-
zontal mode, UB70B is held set, allowing only the B
Sweep 1o reach the Horizontal Amplifier.

With 5648 set to ALT, and for all setlings of the Vertical
MODE switches except BOTH-ALT, the VALT2{L) signal
applied to UBBOE is Hi while the 8 and R inputs of U670B
are both LO. The LO output of UBBOE causes the oulput of
UB80B 1o be HI, and whenever the ALT_SYNC signal
applied to pin 1 of UBBOA goes LO, the gate output will
change from LO 1o HI and clock UB70B. The outputs of
UG70B will toggle with each ALT_SYNC signal transition
to alternately enable the A and B Sweeps to reach the
Horizontal Amplifier. Whenever the B Sweep is selected
for display , the collector of Q687 Is Hl, and this level is
applied to UB65C, pin 10. Pin 9 is also HI, so the SEP(L)
signal from UB65C will be LO to enable the A/B Sweep
Separation circuitry.

When the CH 1-BOTH-CH 2 Vertical MODE switch is set
1o BOTH, the ADD-ALT-CHOP switch becomes func-
tional. In the ALT Vertical MODE position the VALT2(L)
signal is LO, the HALT signal is HI, and the
CH1_SELECTED signal is a TTL square wave that
switches states at the end of the A Sweep. Input pin 4 of
UB80B wiil be Hl and the gate oulput will be the inverse of
the CH1_SELECTED signal. This oulput signal is
NANDed with the ALT SYNC signal by UBB0A to clock
UB70B. 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
fiip-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 Intensifled Sweeps and then the two Altemate
B Sweeps.

B Z-Axis Logic

The B Z~Axis Logic circuitry switches signal current
levels o drive the Z-Axis Amplifier for both the B and the
A Intensified Sweep displays. The current supplied is
summed with the other signal inputs on'the Z-Drive line.

When the Horizontal MODE switch is in the ALT position,
pin 5 of UBB5SB is HI. The outpuls of US70B and the
B_GATE(L) signai fromthe output of UE65D 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
LC and that of Q683 is Hi. CRE87 is turned on, reverse
biasing CR817, preventing Z-axis drive current from
fiowing through the diode. With CRE84 reverse biased,
addiiional Z-axis drive current to intensify the A Sweep
will be supplied whenaver CRE85 is biased off. Since
Input pin 5 of UGBEB is H, the gate output and therefore
the conductive state of CRE8B5 is determined by the
B_GATE(L) signat through UB60C. Whenever the B
Sweep is running, the output of U665D will be LO. This
will cause the output of UBESE to also be LO and CRG85
will be biased off. If the B Sweep is not running, the out-
put of UBB5B wiil be Hi and CRB85 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),
CR684 will be biased on, reverse biasing CR816 to
pravent 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
UGE5D will be LO. Diode CRBB0 will then be reverse
biased and Z-Axis drive current will flow through CR817.
i the B Sweep is not running, the output of U6B5D is HI,
forward biasing CRE680 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 ort
deflection plates. Signals applied to the Horizontal
Preamplifier can come from either the A or the B Miller
Sweep Generator {for sweep deflection) or from the XY
Amplifier (when X-Y display mode is selected). Sweep
switching is under control of the Alternate Display
Switching Logic circuit. See Figure 3-4 for the block
diagram of the Horizontal Amplifier,

The Horizontal POSITION control, X10 Magnifier
circuitry, and the horizontal portion of the Beam Find
circuitry are also contained in the Horizontal Amplifier
circuit.

Horizontal Preamplifier

The Herizontal Preamplifier selects dispiay modes and
amplifies input signals for application to the Horizontal
Output Amplifier.

FROW A SWEEP ASWEEP
GENERATOR
SWEEP
FROM B SWEER BSWEEP .l switching FROM
GENERATOR Qrag, o732, Z-AXIS
G740, 0742, AMPY,
ADISP aras
FROM ALTERNATE L
DISPLAY B DiSP
SWITCHING LOGIC - ?nEuAcM
¥
HOR!E “%I’JJPUT 0 oAt
X-AXIS SIGNAL X-AXIS HORIZ arés a7T0 HORIZ
FROM A TRIGGER - AMPL B~ PREAMP = pibating - DEFLECTION
U7i5A U760 775, G780, PLATES
Q7és, Q788
|
XY{L XY
fnoas.q v?n %fm:v ) o ENABLE
Q737
758325

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



- The A and B Sweeps, selected by UE70B 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 U780, 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 s 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, S721 is closed and the timing adjustment is
made using R754. Magnifier registration is adjusted by
R749 so that there is no horizontal frace shift when
switching between the X10 Magnifier on and off
positions.

X=-Y Amplifier

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

.. Preamplifier.

" When the X-Y mode is selected, Q737 is biased on {0
establish a HI on U760, pin 12, so that the A and B
Sweeps are disconnected from the Preamplifier ouiputs.
The input voltage from the Horizontal POSITION control
at pin 14 is disconnected within U760, but position infor-
mation is provided through R758 where itis summed with
the X-Axis signal from U350, pin 16, (Diagram 4) to drive
the inverting input of U715A through R757, R763, and
RT763. The output of U715A will then be a function of the
X-Axis sighal and the Horizontal POSITION control wip-
er voltage. The X-Axis signal gain is adjusted by R760.
The input signal at pin 11 from U715A willbe convertedto
a differential output signal and applied to the Horizontal
Qutput Amplifier.

Horizontal Output Amplifier

The Horizontal Output Ampilifier provides final ampli-
fication of the horizontal signal {0 drive the horizontal crt
defiection plates.

Signals from the (+) and (-) sweep outputs of U760 are
used to drive two shunt-feedback amplifiers, Due o the
feedback, the input impedance of these amplifiers is
low. The base voltages of Q768 and Q778 are at nearly
the same dc level due to base-emitter voltages of Q770
and Q780.
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Transistors Q768, Q770, Q775, and Q779 form a
cascode-feedback ampiifier for driving the right crt hori-
zontal deflection plate with R775 setling amplifier gain
and C775 providing high-frequency compensation. For
low-speed signals, Q779 serves as a current source for
Q775, and at high sweep rates, the ramp is 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
diode VR782 level shifting the collector signal of Q780.
C774 and R774 adjust the horizontal system response
for proper high-speed timing at 5 ns/div.

The BEAM FIND function is implemented when 8390
(Diagram 10) is pushed in to disconnect the cathode of
CR764 from the -8.6 V supply. The volitage on the cath-
ode of VR764 goes positive, causing CR780 and CR770
10 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 frace
from being deflected off-screen horizortally.

Calibrator

The Calibrator circuftry uses a hex inverter digital micro-
circuit to generate a 0.5V, 1 kHz, negative-going square
wave, 18858 and U885C are configured as a standard,
astable multivibrator. To provide negative feedback and
cancel errors caused by variations in the switching
thresholds of the gates, UB85A and ils associated
circultry are added in the feedback loop for U985B. R880
adjusts the operating frequency for 1 kHz. The output
voliage of U985D and UB85E swings from -8.6 V 1o
ground. R984, R981, and RB92 attenuate the output sig-
nal with R984 adjusted to provide a 010 -0.5V amplitude
square-wave signal at the CAL output connector. R9393,
CRA86, and CRS8¢ provide protection. U9B5F suppliesa
1kHz reference oscillator signal to the Scale llumination
circuitry on Diagram 10.

Z-AXIS AMPLIFIER

The Z-Axis Amplifier, shown on Diagram 10, controlsthe
crt intensity level via several input-signal sources. The
effect of these input signais is either to 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
(3825 and thereby determine the collector current of the
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stage. This transistor provides a low-impedance
termination for the input signals and isolates the signal
sources from following stages of the Z-Axis Amplifier.

Common-base transistor Q829 establishes a constant
current through R832. This current is divided between
Q825 and Q828 with the portion through Q828 driving the
shunt-feedback output amplifier consisting of Q835,
Q840, and Q845. The bias level of Q825 therefore
determines the amount of emitier current available 1o
Q829. Feedback-resistor R841 establishes the trans-
resistance gain which converts the input current to output
voltage. Emitter-follower Q835 is dc coupled to Q840,
and for low-speed signals 845 acis as a current
source, Fast transitions couple through €845, providing
additional current gain through Q845 for fast vollage
swings at the output of the amplifier.

External Z-Axis input voltages establish proportional
input currents through R822 and R823, and amplifier
sensitivity is determined by the transresistance galn of
the shunt-feedback amplifier. Diode CR823 protects the
Z-Axis Ampilifier if excessive signal levels are appliedio
the EXT Z AXIS INPUT connecior.

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

When only the A Sweep is displayed, Q586 and (583
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 voliage
of Q814 will flow through CR817 (Diagram 7} to Q825 and
determine the B Sweep intensity. For an aiternating A and
B display, 4586 will be biased off when the A Sweep is
displayed. During the portion of the A Sweep in which the
B Sweep runs, current from R816 (Diagram 7} is allowed
1o flow through CR816 by the B Z-Axis Logic circuit to
provide an intensified zone.

When CHOP Vertical MODE is selected, the Chop Blank
signal is applied to the collector of Q825 through CR824
during the display-switching time. Signal current is
shunted away from CRE825, and the forward bias of Q828
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increases to the blanking level. When blanked, the out-
put of the Z-Axis Amplifier drops 1o a level that reduces
the crt beam current below viewing intensity during the
chop-switching transition.

For an X-Y display, CR818, CR817, and CR816 are
reverse biased. The XY2(L) signal is LO to reverse bias
CR551 and allow current in R820 to flow through CR820.
The crt intensity is then conirolled by the A INTENSITY
potentiometer which sets the current in R820 through
QBo4.

BEAM FIND switch 8390 controls the base bias voltages
of Q825 and (3829. When the BEAM FIND bution is out,
-8.6 V is supplied to a base biasing network. When the
button is pushedin, the -8.6 V supply isremoved andthe
voltage at the anode of VR828 rises to about -5.6 V. This
tuns off Q829 so that the amplifier output voltage is
determined by R835 and the vollage at the BEAM FIND
switch, as set by other parts of the Beam Find circuiiry.
The cutput voliage of Q835 will then be at a fixed levelso
that the INTENSITY controls and the Z-Drive signal have
nio control over the crt imtensity. A bright trace or dot will
then be displayed.

Dc Restorer

The Dc Restorer circuit produces the crt control-grid
bias and couples both dc and ac components of the
Z-Axis Ampiifier output to the crt control grid. Direct
coupling of the Z-Axis Amplifier output to the crt control
grid Is not employed due to the high potential differences
involved. Refer to Figure 3-5 during the following
discussion.

Ac drive o the Dc Restorer circuit is obtained from pin 16
of T948. The drive voltage has a peak amplitude of about
+100V, a frequency of about 20 kHz, and is coupled into
the Dc Restorer circuit through C853 and R853. The
cathode of CH851 is biased by the voltage applied from
the wiper of Grid Bias potentiometer R851, and the ac-
drive vollage will be clamped whenever the positive
peaks reach a level that forward biases CR851.

The Z-Axis Amplifier. otiput voltage, which varies
between +10Vand 4+ 75V, is applied to the Dc Restorer
at the anode of CR853. The ac-drive voltage will hold
CR853 reverse biased until the voltage falls below the
Z-Axis Amplifier output voitage level. At that point,
CR853 becomes forward biased and clamps the junc-
tion of CR851, CR8E3, and R854 to the Z-Axis output
level. Thus, the ac-drive voltage is clamped at two
levels to produce a square-wave signal with a positive
de-offset level.
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Figure 3-5. Simplified diagram of the Dc Restorer circuitry.

The Dc Restorer is referenced to the -2 kV crt cathode
voltage through R858 and CR854. Initially, both C855
and C854 wilt charge up o a level determinad 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 CR855, 1o the
crt cathode. Capacitor C854 charges through R858,
CRB854, R854, and CR853 to the crt cathode.

During the positive transitions of the ac drive, from the
lower clamped level toward the higher clamped level,
the charge on C854 increases due to the rising voltage.
The voltage increase across C854 is equal to the ampli-
tude of the positive fransition. The negative fransition 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 fo 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 €855, 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 R&860.
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Fast-rise and fast-fall transitions of the Z~Axis output

signal are coupled to the crt control grid through C855to
start the ot writing-beam current toward the new
intensity level. The Dc Restorer output level then follows
the Z-Axis output voltage level to set the new bias
voltage for the crt control grid.

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

POWER SUPPLY AND SCALE
ILLUMINATION

The Power Supply circuitry converts the ac power-line
voltage into the voltages needed for instrument
operation. R 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 clrcult ( Diagrarm 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 FO001 1o the bridge rectifier composed of CR20T,
CRE02, CRY03, and CR304. The bridge full-wave recti-
fles the source voltage, and the output is filtered by
C908. Input surge current at the time of instrument power
up is fimited by thermistor RT901. The thermistor resis-
tance is moderately high when the power is first tumed
on, but decreases as the input current warms the device.
The instrument is protected from large voitage transients
by suppressor RVI01. Conducted interference
originating within the power supply is attenuated by
common-mode fransformer T801, differential-mode
transformer T903, line filter FL80OO1, and capacitors
C800, €802, and C903.

Preregulator

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

Whnen the instrument is turned on, the voltage developed
across C906 will charge €825 through R828. When the
voltage has risen to a level high enough that U930 can
reliably drive Q8070, U930 will receive operating supply
voltage through Q830. This level is set by zener diode
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VR925 in the emitter of G828 and by the voltage divider
consisting of R825 and R927. The zener diode will keep
Q028 off until the base voltage reaches approximately
6.8 V. Then Q828 will be biased into conduction and the
resufting collector cument will cause a voltage drop
across R929. This voltage drop will bias on Q930, and
the positive feedback through RS30 will reinforce the
turn-on of Q928. Thus Q830 and Q928 will drive each
other into saturation very quickly. Once Q830is on, U930
will begin to function.

Pulse-width modulator U830 controis the output voltage
of the Preregulator by regulating the duty cycle of the
pulse applied to the gate of Q9070. It utilizes an oscil-
lator with the frequency determined by R918 and C918
{approximately 60 kHz) and with a sawtooth output
voltage at pin 5. This sawtooth voltage is compared
internally with the output voltage produced by the two
error amplifiers. Whenever the sawiooth vollage is
greater than the error amplifier output voliage, QB070 is
biased on to supply current to both C840 and the rest of
the circuitry, The two error amplifiers maintain a constant
output voltage and monitor the output current of the
Prereguiator. One Input of each amplifier is connected
through a divider network to the IC intemal +5-V
reference. The output voltage of the Preregulator is
monitored by the voltage divider at pin 2. The voltage
drop across R307, produced by the Preregutator output
current, is applied to the current limit amplifier at pin 16.

When the instrument is first tumed on, the current limit
ampiifier controls the conduction time of Q8070. While
Q8070 is conducting, the output current increases untit a
sufficlently large voltage drop is developed across R907
to invoke the current-limit mode. The current imit ampli-
fier holds the output current below the current-imit
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
Preregulator will not lmit current unless there is
excessive current demand.

With Q8070 off, C907 charges to the output voltage of the
Power Input circult. When Q8070 tums on, cument
through the FET will come from the winding connected to
pins 1 and 2 of TO06 and from C807. Currentio €907 is
supplied by the winding connected 1o pins 4 and 5 of
T906. When U830 shuts off Q8070, the collapsing
magnetic field will raise the voliage at the anode of
CR807. This diode then bacomes forward biased and
passes the currents supplied by C307 and the winding
connected to pins 4 and 5 of T9086. For this par of the
cycle, current to C807 will be supplied by the winding
connected to pins 1 and 2 of T06. 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 10 maintain 43 V across C940. To

- shut off Q8070 during each oscillator period, Q808 is

used 1o discharge the gate-drain capacitance. Pin 10 of
U830 goes LO, reverse biasing CRY08 and turning on
Q908 to shut off the FET.

Once the supply is running, power to US30 will be sup-
pliedfrom the winding connectedto pins 6 and 7 of TS06.
Diode CR920 half-wave rectifies the voltage across pins
8 and 7 10 keep filter capacitor C8925 charged and to
maintain supply voltage to U830 through Q830

Instrument protection from excessive output voltage is
supplied by sHicon-controlied rectifier Q535. Shouid the
Preragulator output voltage exceed 51 V, zener diode
VRA35 will conduct, causing Q835 to also conduct. The
Preregulator output current wiil then be shunted through
€935, and the output voltage 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 0f TS086,
the Preregulator will shut down and Q835 will be reset.
The supply will then attempt to power up, but may again
shut down Iif the overvoltage condition Is againreached.
This sequence continues until the overvoltage condition
is comrected,

. Inverter

The Inverter circuit changes the dc voltage from the
Preregulator to ac for use by the supplies that are
connected to the secondaries of T948.

The output of the Preregulator circuit is applied to the
center tap of T948 (shown on Diagram 10), Power-
switching transistors Q946 and Q947 allemate con-
ducting current from the Preregulator output through the
primary windings of T948. The transistor switching action
is controlied by T844, a saturating base-drive
fransformer.

When the Instrument is first tumed on, one of the
switching transistors will start to conduct and s col-
tector voltage will drop toward the common voltage
level. This will induce a positive voitage from the lead of
T944 which is connected to the base of the conducting
transistor and reinforce conduction. Eventually T844 will
saturale, and as the voltage across T944 (and T948)
begins 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 bias it on. This process will
continue, and the saturation time of T044 plus the
transistor-switching time will determine the frequency of
inverier operation (typically 20 kiz). After the initial
Inverter start up, the switching transistors do not
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saturate; they remain in the active region during
switching.

Diodes CR946 and CR947 serve as a negative-peak
detector to generate a voltage for controlling the output
of the error amplifier. Capacitor €943 charges 1o a
voltage equal to the negative peak voltage at the col-
lectors of Q946 and Q847, referenced to the Preregulator
input voltage. This voltage level is applied to the divider
composed of R937, R938, and R939. The error amplifier,
composed of Q938 and QU38, is a differential amplifier
that compares the reference voltage of VR943 with the
voltage on the wiper of potentiometer RS38. The current
through Q939 will set the base drive of Q844. This
voltage will blas Q946 and Q847 to a level that will main-
tain the peak-to-peak input voltage of T948. The ampli-
tude of the vollage acrgss the iransformer primary
winding, and thus that of the secondary voltages of T948,
is set by adjusting ~-8.6 V Adjust potentiometer R338.

Atturn on, Q838 is biased off and Q839 is biased on. All
the current of the error amplifier will then go through Q239
to bias on Q844. The current through Q844 controls the
base drive for Q946 and Q947. Base current provided by
base-drive transformer T944 will charge C844 negative
with respect to the Inverter circuit floating ground
(common) level.

Crt Supply

High-voltage muitiplier U875 (Dlagram 10) utilizes the
2-kV winding of 7948 1o generate 12 kV to drive the crt
anode. It also uses an internal half wave rectifler dicde o
produce -2 kV for the crt cathode. The -2 kV supply is
filtered by a low-pass filter composed of C975, C878,
R976, R978, and C979. Neon famp DS870 protects
against excessive voltage between the crt heater and crt
cathode by conducting if the voltage exceeds approxi-
mately 75 V.

Focus Circuit

Focus voltage Is aiso developed from the -2 kV supply
via a voltage divider composed of Q885, R820, and
FOCUS potentiometer R883. The focus voltage tracks
the A-intensity level through the action of Q885. The
amitter voltage of Q804, set by the A INTENSITY control,
is applied to the emitier of Q885 through R885. When the
emitier voltage of Q804 changes, the current through
Q885 changes proportionally and alters the voltage at
one end of FOCUS control R8493.

Low-Voltage Supplies

The low-voltage supplies utilize center-tapped secon-
dary windings of T948. The + 102 V supply uses CR954
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and CRO55 for rectification and C954 for filtering. Diodes
CR8956 and CRB57 rectify ac from taps on the 102 V
winding, and €956, L9586, and C857 filter the output to
produce +30 V dc. The diode bridge consisting of
CR98B0, CR961, CRO62 and CRY63 producesthe +8.6V
and -8.6 V supplies. Filtering of the + 8.6 V is accom-
plished by C860, C962, and LI60; fitering of the -8.6Vis
done by C3961, C963, and L961. The +5.2V supply is
produced by CR867, CRS870, C968, L868, and C870.

Scale lHumination

The Scale Hllumination circuitry uses a variable pulse
width modulator to control the brightness of the scale
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illumination lights. A 1 kMz reference oscillator signal is
provided by the Calibrator circuit (Diagram 8). This sig-
nal is input to LBB2A, which is an integrator with DC off-
seis degraded by R887. The output of UB82A is a ramp
that is coupled to one input of U882B. A voltage level
determined 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
DSest and DS882. When the ramp voltage falls below
the control voltage, Q882 is biased off, turning off the
lights. The width of the pulses at the ouiput of Ugs2B
determines the brightness of the lighis.
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PERFORMANCE CHECK PROCEDURE
INTRODUCTION

PURPOSE

The Performance Check Procedure is used to verify the
instrumeni’s Performance Reguirements statements
listed in Table 1-1. i 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
it your instrument Is subjected to harsh environments or
severe usage. The results of these periodic checks will
determine the need for readjustment.

Selected procedures may also be used as preliminary
froubieshooting aids or to verify instrument performance
after repalr or cormponent replacement.

STRUCTURE

" The Performance Check Procedure is structured into four
major subsections, each of which can be performed
independently to permit checking individual poriions of
the instrurnent. At the beginning of each subsectionthere
is an equipment-required list showing only the test
equipment necessary for performing the steps in that
subsection, Inthis list, the ltem number that follows each
piece of equipment coresponds to the Hem number
fisted In Table 4-1.

Also at the beginning of each subsection is alist of allthe
front-panel control settings required to prepare the
instrument for performing Step 1 inthat subsection. Each
succeeding step within a particular subsection should
then be performed, beth in the sequence presented and
in its entirety, to ensure that control-setting changes will
be correct for ensuing steps.

TEST EQUIPMENT

The test equipment listed in Tabie 4-1 is a compiete list
of the equipment required to accomplish both the
Performance Check Procedure in this section and the
Adjustment Procedure in Section 6. To assure accurate
measurements, it is important that test equipment used
for making these checks meet or exceed the speci-
fications described in Table 4-1. When considering use

of equipment other than that recommended, utilize the
Minimum Spegcification column to determine whether or
not the available test equipment will suffice.

Each procedure in this 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. fmore operating information
is required, refer to the appropriate test-equipment
instruction manual.

LIMITS AND TOLERANCES

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

PREPARATION FOR CHECKS

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

Test equipment items 1 through 10 in Table 4-1 are
required to accomplish the compilete Performance
Check Procedure,

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

The most accurate display adjustments are made with a
stable, well-focused, low-intensity display. Unless
otherwise noted, adjust the INTENSITY, FOCUS, and
TRIGGER LEVEL controls as needed to view the display.
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Table 4-1
Test Equipment Required

Itern No. and
Description

Minimum
Specification

Purpose

Examples of Suitable
Test Equipment

Calibration Generator

Standard-amplitude signal
levels: 10mVio 50 V.
Accuracy: +0.3%.

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

Fast-rise signal level: 1\,
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 0. Amplhi-
tude accuracy. constant
within 3% of reference
frequency as output fre-
quency changes.

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

TEKTRONIX 8G 503
Leveled Sine-Wave
Generator. 2

Time-Mark Generator

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

Horizomtal checks and
adjustmentis. Display
adjustment.

TEKTRONIX TG 501
Time-Mark Generator. &

Low-Frequency
Generator

Frequency: 1 kHz to
500 kHz, Qutput ampli-
tude: 300 mV. Output
impedance: 600 Q. Ret-
erence frequency: 1 kHz.
Amplitude accuracy:
constant  within 0.3 dB
of reference frequency
as output frequency
changes.

Low frequency
checks.

trigger

TEKTRONIX 8G 502
Oscillator.

Cable {2 required)

Impedance: 50 0.
Length: 42 in.
Connectors: BNC.

Signal intercannection.

Tektronix Part Number
012-0057-01.

Precision Coaxial Cable

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

Vertical bandwidth and
aberrations checks.

Tektronix Part Number
012-0482-00.

Termination Impedance: 50 Q. Signal termination. Tektronix Part Number

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

Termination Impedance: 600 Q. Signal termination, Tektronix Part Number
Connectlors: BNC, 011-0082-00.

Dual input Coupler Connectors: Vertical and X-Y checks | Tekitronix Part Number
BNC-Female-to- and adjustments. 067-0525-02.

Dual-BNC-male
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Table 4-1 (cont)

item No. and Mintmum 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.

011-00568-02

T-Connector

Connectors: BNC.

Signal Inferconnection.

Tektronix Part Number

103-0030~00.
Adapter Connectors: Probe Tip to | Signal Interconnection. Tektronix Part Number
BNC. 013-0084-02.

Digital Voltmeter

Range: 0to 140 V.
Dec voltage accuracy:
+0.15%. 4 1/2-digit
display.

Power supply checksand
adjustment. Verlical ad-
justment.

TEKTRONIX DM 501A
Digital Multimeter, &

Test Oscilloscope Bandwidth: dcto 10MHz. | Holdoff check and gen- | TEKTRONIX 2213
with included Minimum deflection eral troubleshooting. Oscilloscope.
10X Probe factor: 5 mvi/div.,
Accuracy: 3%,
DC Voltmeter Range: 0 to 2500 V, cali- | High-voltage power Valhalla Model 4500 HV

brated to 1% accuracy at
-2000 V.

supply check.

Digital Multimeter.

-* 1 Alignment Tool

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

Adjust variable
capacitors.

J.FED. Electronics Caorp.
Adiustment Tool Number
5284.

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

STEPS

Verticai

1. Check Deflection Accuracy and

Variagble Range ...................
. Check PositionRange .............
. Check TriggerViewGain . ...........
.Check Bandwidth .................
. Check Bandwidth Limit Operation .. ..

DO N

. Check Common-Mode Rejection

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

Horizontal

1. Check Timing Accuracy and Linearity . ..

2. Check Variable Range and

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

4-4

3. Check Detay Time Dial Range
and ACCUracy . ......oc i 4-9 .

4 CheckDelay ditter . ................. 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 8weeplength ............... 4-11
1. Check internal A and B Triggering ..... 4-12
2. Check External Triggering . ........... 4-13
3. Check External Trigger Ranges ....... 4-13
4. Check Single Sweep Operation ....... 4-14

1.
2.

Trigger

External Z-Axis and Calibrator

Check External Z-Axis Operation . ..., . 4-15
Check Calibrator Amplitude and
Frequency ............ ... ......... 4-15
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VERTICAL

Equipment Required (See Table 4-1):

50-01 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
setting and corresponding standard amplitude
signal. When at the .20-mV VOLTS/DIV switch
setting, rotate the CH 1 VOLTS/DIV Variable conirol

POSITION Midrange
INVERT Off (button out) fully counterclockwise and CHECK that the display
MODE CH 1 decreases to 2 divisions or less. Then retum the
BW LIMIT Off (bution ou) 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 Coupting DC d. Move the cable from the CH 1 input connector to the
CH 2 input connector. Set the Vertical MODE switch
Horizontal toCH2.
POSITION Midrange e. Repeat part b using the Channel 2 controls.
MODE A
A and B SEC/DV 0.2ms Table 4-2
SEC/DW Varlable CAL detent Deflection Accuracy Limits
X10 Magnifier Off (knob In}
VOLTS/DIV| Standard | Vertical Accuracy
Switch | Amplitude | Deflection Lirnits
A TRIGGER Setting Signal | (Divisions) | (Divisions)
VAR HOLDOFF
Mode IF\"?PR;}\AUTO 2 mvV 10 mv 5 4.90 t0 5.10
SLCPE Positive 5 mv 20 mvV 4 3.92 10 4.08
tton out
LEVEL (o . . 10 mv | 50 mv 5 4.90 10 5.10
A & B SOURCE VERT MCDE 20 mv 0.1V 5 4,80 16 5.10
A COUPL
A bl o 50 mv | 02V 4 3.92 o 4.08
01 v 05V 5 4.90 t0 5.10
PROCEDURE STEPS 0.2V 1V 5 4.90 10 5.10
Check Deflection Accuracy and Variable Range 05V 2 Vv 4 3.92 104,08
Connect the standard-amplitude generator output 1V (o2 2 420 19510
via a 50-Q cable to the CH 1 input connector. 2V 10V 5 4.890 10 5.10
'b. Set the generator to produce a 5-division display. 5V 20 V 4 3.92 10 4.08
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Check Position Range

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

Set the generator to produce a 0.2~V standard-
amplitudle signal.

CHECK—The bottom of the waveform can be
positioned at least 1 divislon above the center hori-
zordal graticule line when the Channel 1 POSITION
control is rotated fully clockwise, and that the top of
the waveform can be positionad one division below
the center horizontal graticule line when the Channel
1 POSITION control is rotated fully counter-
clockwise.

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

Repeat part ¢ using the Channel 1 controis.

Check Trigger View Gain

Set:

Vertical POSITION (both) Midrange
VOLTS/DIV (both) o1V
VOLTS/DIV Variable (both) CAL cetent
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 c.

Move the cable from the CH 2 input connector to the
EXT INPUT connector. Setthe A & B SOURCE switch
to A EXT.

Repeat parts b and c.

Set the A EXT COUPL switch to DC.

Repeat parts b and ¢.
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Set the A EXT COUPL switch to 28 .
Set the generator 10 produce a 5-V signal,

Repeat paris b and ¢.

. Disconnect the test equipment from the instrument.

Check Bandwidth

Set:

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

Input Coupling (both) DC

A SEC/DIV 20 us

Connect the leveled sine~-wave generator output via
a 50-Q precision cable and a 50-0 termination to
the CH 2 input connector.

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

CHECK—Display amplitude is 4.2 divisions or
greater as the generalor output frequency is
increased up fo 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 2input connector to the
CH 1 input connector. set the Vertical MODE switch
tc CH 1.

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

Table 4-3
Settings for Bandwidth Checks

VOLTS/DIV
Switch Setting

Generator
Output Frequency

2 mv 90 MHz

5 mv 100 MHz

Check Bandwidth Limit Operation

Set:

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

A SEC/DIV 20 us

REV APR 1930



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

Increase the generator output frequency until the
display amplitude decreases 10 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) 10mv

INVERT On (bution in)

Connect the leveled sine-wave generator output via
a 50-0) precision cable, a 50-0 termination, and a
dual~-input coupler {o the CH 1 and the CH 2 input
connectors.

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

Vertically center the display using the Channel 1
POSITION control. Then set the Vertical 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 requirement, skip to
part p. If it does not, continue with part h.

Set the Verdical MODE switch to CH 1.

Set the generator 1o produce a 50-kHz, 6-division
display.

Set the Vertical MODE switch to BOTH.

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

REV APR 1950
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Set the Vertical MODE switchto 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 05V
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-{} termination o
the CH 1 Input connector.

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

Set the CH 1 VOLTS/DIV switch to 0.5 position.
Set the Vertical MODE switch io 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 510]

CHECK —Display amplitude Is 0.1 division or less.

Disconnect the test equipment from the instrument.
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HORIZONTAL

Equipment Required (See Table 4-1):

Calibration Generator

Leveled Sine-Wave Generator

Time-Mark Generator

Low-Frequency Generator
50-0 Coaxial Cable
50~ BNC Termination

INITIAL CONTROL SETTINGS

Vertical

POSITION

Vertical MODE

BW LIMIT

CH 1 VOLTS/DIV

CH 1 VOLTS/DWV Variable
Channel 1 input Coupling

Horizontal

POSITION

MODE

A SEC/DIV

SEC/DIV Variable

X10 Magnifier

B DELAY TIME POSITION

B TRIGGER

SLOPE
LEVEL

A TRIGGER

VAR HOLDOFF
Mode
SLOPE

LEVEL

A & B SOURCE
A COUPL

A EXT COUPL

Midrange

CH1

Off (button cut)
o5V

CAL destent

AC

Midrange

A

0.05 us

CAL deatent
Off (knob in)
Fully counter~
clockwise

ouT

RUNS AFTER
DLY {fully
clockwise)

NORM
NORM
Positive
{button out)
Midrange
VERT MODE
NORM

DC

PROCEDURE STEPS

Check Timing Accuracy and Linearity

Connect the time-mark generator output via a 50-0
cable and a 50-Q termination o 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 tming accuracy of the
A SEC/DIV switch settings from 50 ms to 0.5 s,
watch the time marker tips only at the 2nd and
10th vertical graticule lines while adjusting the
Horizontal POSITION control.

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

Set:

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



Tabie 4-4
Settings for Timing Accuracy Checks

SEC/DIV Time-Mark Generator Setting
Switch
Setting Normal X10 Magnified
0.05 us 50 ns 10ns
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 pus 1 us 0.1 us
2pus 2 us 0.2 us
5us 5 pus 0.5 us
10 us 10 us 1us
20 us 20 us 2 us
50 ps 50 ps 5us
0.1 ms 0.1 ms 10 us
0.2 ms 0.2ms 20 us
0.5 ms 0.5ms 50 ps
1ms 1ms 0.1 ms
2ms 2ms 0.2 ms
5ms 5 ms 0.5 ms
10 ms 10 ms T ms
20 ms 20 ms 2ms
50 ms 50 ms 5ms
A Sweep Only
0.1s 0.1s 10 ms
02s 02s 20 ms
058 C5s 50 ms

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

Use the Horizontal POSITION controf 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
finearity 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 S8EC/DIV and
time-mark generator setting combinations shown in
Table 4-4 under the X10 Magnified column.

Set:

Horizontal MODE B

A SEC/DIV 0.1 us

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

. Repeat parts b through k forthe B Sweep. Keep the A

SEC/DIV switch one setfting 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.

CHECKTime markers are 1 division or less apart.

Set;

Channel 1 Input Coupling GND
SEC/DIV Variable CAl. detent
Horizontai MODE ALT

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

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

Check Delay Time Dial Range and Accuracy

Set the B DELAY TIME POSITION dial fully counter-
clockwise,

Align the start of the A Sweep with the 1st vertical
graticule line using the Horizontal POSITION
control,

CHECK—Intensified portion of the trace 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/DIV 0.5pus
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.

Repeatparts d and e.

Set:

Channel 1 Input Coupling DC
Horizontal MODE B

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

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

Adjust the Horizontal POSITION controt so that the
top of the first fully displayed time marker is aligned
with the center vertical graticule line.

. Without changing the Horizontal POSITION control
setting, set the B DELAY TIME POSITION dial fo
9.00. Slightly readjust the B DELAY TIME POSITION
dial to alignthe top of the time marker with the center
vertical graticule line.

CHECK-The B DELAY TIME POSITION dial setting
is between 8.810 and 8.080.

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-Bark
Switch Switch Generator
Setting Setting Setting

0.5 pus 0.05 ps 0.5 pus
5us 0.5 us 5 us
0.5 ms 50 us 0.5 ms
5ms 0.5 ms 5 ms
Set
A SEC/DIV 0.1ms
B SEC/DIV 10 us
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
gefting, 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 diail 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 paris r through u for each successive time
marker up to the marker corresponding {o the B
DELAY TIME POSITION dial setiing of 10.00.

Check Delay Jitter

Set;

A SEC/DWV 0.5ms
B SEC/DIV 0.5 s
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 driff.

Check Position Range

Set:
Horizontal MODE A
A SEC/DIV 10 us

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

CHECK — 8tart of the sweep can be positioned to
the right of the center vertical graticule ling by
rotating the Horizontal POSITION control fully
clockwise.

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

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

Align the 3rd time marker with the center veriical
graticule line using the Horizontal POSITION
controt.

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
rolating the Horizontal POSITION control fully
counterciockwise.

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.

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 50-01 cable o the CH 1 OR X input connector.
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Set the generator to produce a 50-mV signal.
Vertically center the trace using the Channel 1
POSITION control.

CHECK—Display is 4.85 to 5.158 horizomtal
divisions.

Disconnect the test equipment from the instrument.

Check X-Y Phasing

Connect the output of the low-frequency generator
to the CH 1 ORX and CH 2 ORY input connectors via
a 50-0 cabile and a 50-0 termination, and a dual-
input coupler.

Set
Channel 2 Input Coupling bC
CH 2 VOLTS/DIV 10 my

Adiust the leveled sine-wave generator for an
8-division horizortal display at 150 kHz.

Center the display vertically and horizontally withthe
Horizomal POSITION and Channel 2 POSITION
controls.

CHECK— Display for an opening at the center hori-
zontal graticule line of 0.4 division or less.

Disconnect the test equipment from the instrument.

Check X Bandwidth

Connect the output of the leveled sine-wave gener-
ator to the CH 1 OR X input connectors via a 50-0)
cable and a 50-0 termination.

Set the generator {0 produce a 5-division horizontal
display at an output frequency of 50 kHz.

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

Disconnect the test equipment from the instrument.

Check Sweep Length

Set the A SEC/DIV control to 0.1 ms and pasition the
start of the sweep at the first verlical graticule line
using the Horizontal POSITION control.

CHECK —End of the sweap is to the right of the 11th
vertical graticule line.
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TRIGGER

Equipment Required (See Table 4-1):

Leveled Sine -Wave Generator
50-0 BNC Coaxijal Cable

50-03 BNC Termination

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION

INVERT

MODE

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

412

Midrange

Off (button out)
CH1

Off (button out)
5mv

50 mv

CAL detent

bC

Midrange

A

0.2 us

CAL detent
Off (knab in)
Fully counter—
clockwise

Positive
{button out)
Midrange

NORM

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

bBC

PROCEDURE STEPS

Check Internal A and B Triggering

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

Sat the generator {0 produce a 10-MHz,
3.5-division display.

Set the CH 1 VOLTS/DIV switch 10 50 mV.

CHECK—Stable display can be obtained by
adjusting the A TRIGGER LEVEL control for each
switch combination given in Table 4-8.

Table 4-6
Switch Combinations for A Triggering Checks

A TRIGGER Mode

A TRIGGER SLOPE

NORM Positive
NORM Negative
P-P AUTO Negative
P-P AUTO Positive

e.

Set the Horizontal MODE switch to B.

CHECK—Stable display can be obtained by
adiusting the B TRIGGER LEVEL contrelin 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 MODE CH2
A & B SCURCE CH2
Horizontal MODE A



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

Repeat parts d through f.

Set:
Horizontal MODE A
A SEC/DIV 0.1 us

X10 Magnifier - On (knob out)

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

Repeat parts d through £,

. Set
Vertical MODE CH 1
A & B SOURCE VERT MODE
Horizontal MODE A

Move the cable from the CH 2 input conpector 1o the
CH 1 input connecior,

Repeat parts d through f.

Set:
Horizortal MODE A
A SEC/DIV 0.05 us

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

Repeat parts d through f.

Set:
Vertical MODE CH?Z2
Horizontal MODE A

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

Repeat paris d through f,

Disconnect the test equipment from the instrument.

Check External Triggering

Set:

Vertical MODE CH1
Horlzontal 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 to the EXT INPUT connector.

Press and hold in the TRIG VIEW button.

CHECK-Siable 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 mV and the
frequency to 60 MHz. Set the X10 Magnifier to On
{(knob out).

Repeat parts ¢ and d.

Set the generator output voitage to 150 mV and the
fraguency 10 100 MHz.

Repeat parts ¢ and d.

Disconnect the test equipment from the instrument,

Check External Trigger Ranges

Set:

CH 1 VOLTS/DW g5V

A SEC/DIV 20 ps

X10 Magnifier Off (knob i)
A TRIGGER Mode NORM

Connect the leveled sine-wave generator output via
a 60~ cable, a 50-0) termination, and a dual-input
coupler to both the CH 1 OR X and EXT INPUT
connectors.

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

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

CHECK— Display is nottriggered (no trace) at either
extreme of rotation.

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

CHECK~ Display is triggered along the entire nega-
tive slope of the waveform as the A TRIGGER LEVEL
contro] is rotated.

CHECK —Display is not triggered (no trace) at either
extreme of rofation.
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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 fo GND.

Press in the SGL SWP button. The RESET/READY
LED should flluminate 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 - Singte-sweep trace 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 50-0r BNC Coaxial Cables
50-0 BNC Termination

INITIAL CONTROL SETTINGS PROCCEDURE STEPS

1. Check External Z-Axis Operation

. . leveled sine-wave generator output via
Vertical a. Connectthe lev ge routp

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 - onnector on the ane
MODE CH 1 INPUT ¢ rear panet.
BW LimIT On (button 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 pant of the sine wave should be of fower
intensity than the negative part. '
Disconnect the test equipment from the instrument.

Horizontal .

Check Calibrator Amplitude and Frequency
POSITION Midrange Set
MODE A CH 1 VOLTS/DIV 10 my
A SEC/DV 10 ps ‘A SEC/DIV 05ms
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 vertical display and, if necessary, adjust
the probe compensation for a flat top square~-wave
display.

VAR HOLDOFF NORM CHECK —For a 5-division display.

MODE P-P AUTO

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

A & B SOURCE VERT MCDE

A COUPL NORM Disconnect the 10X probe from the instrument.
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Seciion 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 Reguirement
statements listed in Table 1-1. Adjustments contained in
this procedure should only be performed aftet 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 secticns of the instrument. For
. example, if only the Vertical section fails to meet the Per-

i ; 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
readjusiments have been made that change the
absoiute value of any of the supply voltages, the entire
Adjustment Procedure should be performed.

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

TEST EQUIPMENT

The test equipment listed in Table 41 is a complete list
of the equipment required to accomplish both the

Performance Check Procedure in ssction 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 corr
sidering wuse of equipment other than that
recommended, utilize the Minimum Specification
column 1o determine whether available test equipment
will suffice.

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

LIMITS AND TOLERANCES

The limits and tolerances stated in this procedure are
instrument specifications only if they are listed in the
Performance Requirements column of Table 1-1.
Tolerances given are applicable only to the instrument
undergoing adjustment and so not include test equip-
ment error. Adjustment of the instrument must be
accomplished at an ambient temperature betwesen
+20°Cand +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 t0 this table if a parlial procedure Is
performed or if & circult requires readjustment due o 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, untit 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 adjustiment.
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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 iocated in the Maintenance section
of the manual.

All test equipment items listed in Table 4-1 are required
to accomplish a complete Adjustment Procedure. At the

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

The most accurate display adjustments are made with a
stable, well focused, low-intensity display. Unless
otherwise noled, adjust the INTENSITY, FOCUS, and
TRIGGER LEVEL conlrols 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 ... ... .. .. ............ 5-4
2. Check High-Voltage Supply ........... 5-4
3. AdjustCRT GridBias ................. 5-5
4. Adjust Astigmatism ................... 5-5
5. Adjust Trace Alignment .. .............. 5-5
6. Adjust Geomelry . ... ... ..., 5-5
7. Check Scale lHlumination .............. 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 Altenuator Compensation ........ 5-8
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8. Adjust High-Frequency Compensation,
Delay Line Compensation, and Channel 2

High-Frequency Compensation ........ 5-9
10. Adjust 2-mV Peaking Compensation ... 5-10
11. Check Bandwidth ................... 5-10
Horizontal
1. Adjust Horizontal Amplifier Gain ....... 5-11
2. Adjust X10 Horizontal Ampiifier Gain .. .. 5-12
3. Adjust Magnifier Registration ..., ...... 5-12
4, AdjusiDelay Dial Timing . ............ 5-12
5 Adjust5—pusTiming .................. 5-12
6. Adjust 5-ns Timing and Linearity . ... ... 5-12
7. Check Timing Accuracy and Linearity ... 5-13
8. Check Delay Time Dial Range
and ACCLIaCY ... .. vieii i 5-14
9 AdjustXGain ................ ... 5-15
10. Check A-Sweep Holdoff ............. 5-15
Trigger
1. Adjust Internal and External
TriggerOffset....................... 5-16
2. Adjust Trigger Sensitivity ............. 5-17
3. Adjust P-P Auto Trigger Centering . ... .. 5-17
Calibrator

1. Adjust Calibrator Amplitude and
Frequency ... i, 5-17
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POWER SUPPLY AND CRT DISPLAY

Equipment Required (See Table 4-1):

Leveled Sine-Wave Generator Digital Voltmeter
Time-Mark Generator ' DC Voltmeter
50~ BNC Coaxial Cable Alignment Tool

50-0 BNC Termination

See ADJUSTMENT LOCATIONS 1

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

INITIAL CONTROL SETTINGS a. Connect the digital voltmeter low tead o chassis
ground and connect the volts lead to the ~8.6-V
. supply (TP861).
Vertical (Both Channels) PPly (T
_ b. CHECK-Voltmeterreadingis -8.56t0 -8.64 V. Ifthe
POSITION Midrange reading is within these limits, skip to part d.
MODE CH 1
VOLTS/Div 5mv ¢. ADJUST-The -8.6 V Adjust potentiometer (R938)
VOLTS/DIV Variable CAL detent for a voltmeter reading of -8.6 V.
Input Coupling GND
d. CHECK-—Voltage levels of the remaining power
Horizontal ;s_ugplles listed in Table 5-2 are within the specified
imits.
FPOSITION Midrange
rng y A Table 5-2
EC/OI X-Y Power Supply Limits
SEC/DIV Variable CAL detent PRY
X10 Magnifier Off (knob in) Power Tost Reading
Supply Point {Volts)

A TRIGGER 86V W61 ~8.56 to_-8.64
VAR HOLDOFF NORM +52V Wo68 +5.04 10 +5.35
Mode P-P AUTO +86V W980 +8.43 to +8.77
SLOPE Pogﬂive (button +30V WO56 +29.1 to +30.9

ou
LEVEL Midrange +102V Was4 +99 1o 4105
A & B SOURCE VERT MODE
A COUPL NORM
e. Disconnect the test equipment from the instrument.
PROCEDURE STEPS

2. Check High-Voltage Supply

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

NOTE PR

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

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

Disconnect the volimeter leads and replace the cr
cap and cover.

Adjust CRT Grid Bias (R851)

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

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

Rotate the A INTENSITY controi fully counter-
clockwise.

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

Disconnect the 50-0 termination from the EXT Z
AXIS INPUT connector.

Adjust Astigmatism (R874)

Set:

A INTENSITY Visible display
CH 1 VOLTS/DIV 5mv

Channel 1 Input Coupling DC

A SEC/DiV 5us

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 fest equipment from the instrument.
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Adjust Trace Alighment

Position the trace to the center horizontal graticule
line.

ADJUST—The TRACE ROTATION control for optl-
mum alignment of the trace with the center horizontal
graticule line.

Adjust Geometry (R870)

Set:

CH 1 VOLTS/DIV 50 mV
A SEC/DIV 0.t ms

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

Adjust the Channel 1 POSITION conirol to position
the baseline part of the display below the boltom
horizontal graticule line.

Adiust the SEC/DIV Varlable 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 Channel 1 Input Coupling switch to GND.

ADJUST—Geom (R870) for minimum curvature of
the baseline trace when positioned at the top and
bottom horizontal graticute lines using the Channel 1
POSITION control.

Set the Channel 1 Input Coupling switch to DC.

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

Disconnect the test equipment from the instrument.

Check Scale Blumination

Rotate the SCALE ILLUM control between the maxi-
mum counterclockwise position and the maximum
clockwise pasition.

CHECK —The scale illumination lighis are off in the
maximum counterclockwise position. The bright-
ness of the scale illumination lights increases as the
SCALE [LLUM contro! is rotated to the maximum
clockwise position.

5-5



Adjustment Procedure —2235A Instruction

VERTICAL

Equipment Required {See Takle 4-1):

Calibration Generator Dual-Input Coupler

Leveled Sine-Wave Generator 10X Attenuator

50~ BNC Coaxial Cable Adapter

50—} BNC Precision Coaxial Cable Alignment Tool

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

See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 2

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

INITIAL CONTROL SETTINGS PROCEDURE STEPS

1. Adjust Attenuator Step Balance {(R10 and R&0)

Vertical (Both Channels) a. Position the trace on the center horizontal graticule
fine using the Channel 1 POSITION control.
POSITION Midrange VOLTS/DIV swit
MODE CH 1 Set the CH 1 VOLTS/DIV switch 1o 5 mV.
BW LIMIT Off (button out) ADJUST—CH 1 Step Atten Bal (R10) to set the trace
INVERT Off (knob in) on the center horizontal graticule line.
VOLTS/DIV 50 mvV
VOLTS/DIV Variable CAL detent Set the CH 1 VOLTS/DIV switch to 50 mV.
Input Coupling AC
Repeat pants a through d unti! there is no trace shift
when changing the CH 1 VOLTS/DIV switch from
50 mVic 5 mv,
Horizontal
Set the Vertical MODE switch to CH 2.
POSITION Midrange Repeat parts a through e for Channe! 2, adjusting
MODE A Ch 2 Step Atten Bal (R60) in part c.
A SEC/DIV 0.5ms
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 switch to 2 mV.
VAR HOLDOFF NOCRM /D swi _ hlo2mv.
Mode P-P AUTO ADJUST—CH 2 2/6 mV Dc Bal (R83) to set the trace
SLOPE out on the center horizontal graticule line.
LEVEL Midrange
A & B SOURCE VERT MODE Repeat pars 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 S5mvto2mv.



Set the Vertical MODE switch 1o CH 1.

Repeat parls a through e for Channel 1, adjusting
CH1 2/5 mV Dc Bal (R33) in part d.

Adjust Channel 1 Variahle Balance (R25)
Set both VOLTS/DIV switches 1o 10 mV.

Rotate the CH 1 VOLTYS/DIV Variable control fully
counterclockwise.

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

Rotate the CH 1 VOLTS/DIV Variable conirol clock-
wise to the CAL detent.

ADJUST—CH1 Var Bal (R25) to set the trace to the
center horizontal graticule line.

Repeat parts b through e until there is no frace shift
between the fully clockwise and the fully counter-
clockwise positions of the CH 1 VOLTS/DIV Variable
control.

Return the CH 1 VOLTS/DIV Variable control 1o the
CAL detent.

Repeat Steps 2 and 3 for Channel 1 until no further
improvement is noted.

Adjust Channel 2 Invert Balance (R75)
Set the Vertical MODE switch o CH 2.

Paosition the trace on the center horizontal graticule
line using the Channel 2 POSITION control.

Set the INVERT switch to On (button in).

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

Set the INVERT switch to Off (button o).

Repeat parts b through e untll there is no trace shift
when switching the INVERT switch between the On
and Off positions,

NOTE

If the trace shift is less then T division when
rotating CH 2 VOLTS/DIV Variable control
between its clockwise and counterclockwise
positions, proceed to stepj, 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 frace 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 frace shift require-
ments for both INVERT and CH 2 VOLTS/DIV
Variable are met.

Rotate the CH 2 VOLTS/DIV Variabie control clock-
wise to the CAL detent, and set the INVERT buttonito
OFF (button out).

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

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

Set:

INVERT Off {buiton out)
Vertical MODE CHZ2
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 50-Q termi-
nation to the CH 2 input connector.

Set the generator to produce a 10-kHz, 5-division
display.

Set the top of the display on the center horizontal
graticule line using the Channel 2 POSITION control,

ADJUST — CH2 MF/LF Comp (C53) and CH2 MF/LF
Gain Bal (R97) for the best front comer and flat top.

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

Set the top of the display on the center horizontal
graticule line using the Channel 1 POSITION control.

ADJUST—CH1 MF/LF Comp (C3) and CH1 MF/LF
Gain Bal (R47) for the best front corner and fiat top.

Bisconnect the test equipment from the instrument.
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Adjust Vertical Gain (R145, R195, R76, and R26)

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

Set the A SEC/DIV switch to 0.2 ms.

ADJUST—CH1 Gain (R145) for an exact 5-division
display.

Move the cabile 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
5-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 race shift is cbserved, 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 swiich
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 detent
and cortinue with the 50-mV check.

Move the cable from the CH 1 input connector to the
CH 2 input connector, Set the Vertical MODE switch
to CH 2.

Repeat part b using the Channel 2 controls.

Disconnect the test equipment from the instrument.

Table 5-3
Deflection Accuracy Limits
VOLTS/DIV| Standard | Vertical Accuracy
Switch | Amplitude | Deflection Limits
Setting Signal | (Divisions) | (Divisions)
2 mv 10 mv 5 4.90 to 510
5 mV 20 mv 4 3.92 t0 4.08
10 mv 50 mv 5 490 to 5.10
20 mv 01V 5 4.90 to 5.10
50 mv 0.2V 4 3.82 to 4.08
01V 05V 5 490 to 5.10
02V 1V 5 4.90 10 5.10
05V 2 vV 4 3.82 to 4.08
1V 5 V 5 4.90 10 5.10
2V 10V 5 4.90 10 5.10
5V 20 V 4 3.92 to0 408

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

Set:
Vertical MODE CH 1
Input Coupling {both) DC

Connect the high-amplitude square wave output via
a 50-0 termination, a probe-tip-to-BNC adapter,
and the 10X probe to the CH 1 OR X input connector,

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

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 C7 C57
0.1V LF Comp ciz cé2
Input C Cc11 Cot
1V LF Comp C5 C55
input C C4 Cs4

ADJUST—The Ch1 1X Attn {C7) capacitor for best
front cormer.

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 Ch1 10X Atin (C12) for best front
corner.

Replace the §0-() cabie and the 50-0 terminaticn
with the probe and probe-tip-to-BNC adapter,

Set the generator to produce a 5-division display.
. ADJUST--The Ch1 10X Atin (C11) for best fiat top.

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

Setthe CH 1 VOLTS/DIV switchio 1 V.

Replace the probe and probe-tip-1o-BNC adapter
with the 50-0 cable and 50-02 {fermination.

Set the generator fo produce a 5-division display.

ADJUST—The Ch1 100X Attn (C5) for best front
corner.

Replace the 50-0 cable and 50-0 termination with
the probe and probe-tip-to-BNC adapter. .

Set the generator to produce a 5-division display.
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ADJUST—The 100X Attn (C4) for best flat top.

Repeat parts p through u until no further improve-
ment is noted.

Set the Vertical MCDE switchto 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)

Setl:

Vertical MODE CH 1

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

input Coupling (both) bC

A SEC/DIV 0.05 ps

A & B SOURCE VERT MODE

Connect the positive-going fast-rise square wave
output via a 50-0) cable, a 10X atienuator, and a
50-{) termination 1o the CH 1 input connector.

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

Set the top of the display to the center horizontal
graticule line using the Channel 1 POSITION control,

ADJUST —HF Comp (C237) for the best front corner
with minimum overshoot on the displayed signal.

ADJUST—HF Gomp (R240 and R241) for best flat
top on the front corner.

Repeat parts e and  until no further improvement is
noted.

Move the cable from the CH 1 input connector ic 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 dispiay.

Set the top of the disptay to the center horizontal
graticule line using the Channel 2 POSITION control.
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k. ADJUST—Ch2 HF Comp (C180) for the best front b.

corner 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. Setthe generator to produce a 5-division display.

c. Set the top of the display to the center horizontal
graticule line using the Channei 2 POSITION control.

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

Connect the leveled sine-wave generator output via
a 50-0 precision cable and a 50-Q termination 1o
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 freguency is
increased up to the value shown in Table 5-5 for the
corresponding VOLTS/DIV switch setfting.

Table 5-5
Settings for Bandwidth Checks

played signal.

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

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

MODE switch to CH 1.

VOLTS/DIV Generator
Switch Setting Output Frequency
2.mv 890 MHz
5mvto5V 100 _MHz

. Repeat parts b through d for Channel 1, adjusting
Chi 2mV Peak Comp (C286) in part 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 period before continuing with the Adjust-
ment Procedure. See the Cabinet remove and a.
replace instructions located in the Maintenance
section of the manual.
11. Check Bandwidth h.
a. Set:
Vertical POSITION (both) Midrange
BW LIMIT Off (button out)
VOLTS/DIV (both) 2myv
VOLTS/DIV Variable (both) CAL detent
Input Coupling (both) bC
A SEC/DWV 20 us

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

Move the cable from the CH 1 input connector io the
CH 2 input connector. Set the Vertical MODE switch
to CH 2.

Repeat parts b and c for all indicated CH 2 VOLTS/
DIV switch settings, up to the output-voitage upper
limit of the sine-wave generator being used.

Disconnect the test equipment from the instrument,

NOTE

To continue with the Adjustment Procedure,
remove the instrument cabinet and aliow 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):

Caiibration Generator

Leveled Sine-Wave Generalor
Time-Mark Generator

50-0 Coaxial Cable

50-0) BNC Termination
Dual~input Coupler
Test Oscilloscope
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

Yertical
POSITION Midrange
MODE CH1
BW LIMIT Off (button out)
INVERT Off (bution out)

CH 1 VOLTS/DIV

05V

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

POSITION Midrange

MODE A

A and B S8EC/DIV 0.t ms

SEC/DIV Variable CAL detent

X10 Magnifier Off (knob in)

B DELAY TIME POSITION Fully counter-
clockwise

B TRIGGER

SLOPE Positive (button
out}

LEVEL RUNS AFTER
DLY (fully
clockwise)

A TRIGGER
VAR HOLDOFF NORM
Mode P-P AUTO

SLOPE Positive (button

out)
LEVEL Midrange
A & B SOURCE NORM VERT Meb =
A COUPL NORM (U/er92- v
A EXT COUPL be

PROCEDURE STEPS

Adjust 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- termination
to the CH 1 input connector.

Align the first time marker with the first (extrerne 1eft)
vertical graticule line using the Horizontal POSITION
control.

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 time markers
positioned at the center horizontal graticule
fine.

Set the Horizontal MODE switch to B,

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

Horizontal MODE A
X10 Magnifier On (knob out)

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

Align the nearest time marker to the first vertical
graticule line with the first graticule line,

ADJUST —X10 Gain (R754) for t 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 middie time marker {o the center vertical
graticule line using the Horizontal POSITION
control.

Set the X10 Magnifier to Off (knaob 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
is noted.

Adjust Delay Dial Timing (R646 and R652)

Set:

Horizontal MODE ALT

A SEC/DN 0.1 ms

B SEC/DIV Kus /9a2-Fa
SEC/DIV Variable CAL detent

X10 Magnifier Off (knob Iry)

B DELAY TIME POSITION 1.00

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

Adjust the A/B SWP SEP control to separate the A
and B Sweeps.
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ADJUST —Delay Start (R646) so that the 2nd

A-Sweep time marker is intensified and the
B-Sweep time marker's rising edge staris 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 stards at the
beginning of the B Sweep.

Set the B DELAY TIME POSITION dial 10 1.00.

Repeat parts d through g uritit no further improve-
ment is noted.

Adjust 5 us Timing (C703 and C713)

Sat:
Harizontal 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
matker per division over the center 8 divisions.

Set:

Horizontal MODE B

A SEC/DIWV 10 us
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)

Sat:

CH 1 VOLTS/DIV 02V
Horizontal MODE A

A SEC/DIV - 0.05 us
A & B SOURCE A EXT

Connect a 500 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
vertical graticule line.

Set the X10 Magnitier 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-
fled sweep.

CHECK—Time markers between the 2nd and 4th
vertical graticule lines should be aligned within 0.05
division. if not, a slight compromise between timing
and linearity should be made by readjusting the
5-ns Timing capacitor (C774).

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

Set the A SEC/DIV switch to 0.1 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 05V

A SEC/DIV 0.05 us

X10 Magnifier Off (knob In)
A TRIGGER Mode NORM

A & B SOURCE VERT MODE

Select 80-ns time markers from the time-marker
generator.

Adjust the A TRIGGER LEVEL contro! for a stable,
trlggered display.

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

CHECK~Timing accuracy Is within 2% (0.16
division at the 10th vertical graticule lne), and
lingarity is within 8% (0.1 division over any 2 of the
center 8 divisions).

Adjustment Procedure —2235A Instruction

NOTE

For checking the timing accuracy of the A SEC/
DV switch setting from 80 msto 0.5, walch the
time marker tips only at the 2nd and 10th vertical
graticule lines while adjusting the Horizontal
POSITION control.

Repeat parts ¢ through e for the remaining A SEC/
DIV and time-mark generalor setling combinations
shown in Table 5-6 under the Normal column.

Set the X10 Magnifier to On (knob ouf).

Select 50-ms time markers from the time-mark
generator when checking the A Sweep and 5-ms
time markers when checking the B Sweep.

Table 5-6
Settings for Timing Accuracy Checks

SEC/DIV Time-Mark Generator Setting
Switch
Setting Normat (X1) X10 Magnified
0.05 us 50 ns 10 ns
0.1 ps 0.1 us 10 ns
0.2 us 0.2 us 20 ns
05 us 0.5 us 50 ns
1 us 1 us 0.1 us
2 us 2 us - 0.2 us
5 us 5 us 05 us
10.p.s 10 us 1 us
20 us 20 ps 2 us
50 us 50 ups 5 us
0.1 ms 0.1 ms 10 us
02 ms 0.2 ms 20 ps
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
02 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 i and ] for the remaining A SEC/DIV and
time-mark generator setting comblinations shownin
Table 5-6 under the X10 Magnified cotumn.

Set:

Horizontal MODE B

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

X10 Magnifier Cff (knob in)

. Repeatparts b through kforthe B Sweep. Keepthe A

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

Check Delay Time Dial Range and Accuracy

Set:

Channel 1 Input Coupling GND

Horizontal MODE ALT

A and B SEC/DiV 0.1ms

X10 Magnitier Off (knob in)

B DELAY TIME POSITION Fully counter—
clockwise

A TRIGGER Mode P-P AUTO

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

graticule line using the Horizontal POSITION
control.

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

Rotate the B DELAY TIME POSITION control fully
clockwise.

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

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

clockwise
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Align the start of the A Sweep with the 1st vertical
graticule line using the Horizontal POSITION
control.

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

Repeat parts d and e.

Set:

Channe! 1 Input Coupling DC
Horizontal MODE B

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

Select 0.5-us time markers from the fime-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

sefting, set the B DELAY TIME POSITION dial to
8.00. Stightly readjust the B DELAY TIME POSITION

dial to alignthe top of the time markerwiththe center

vertical graticule line.

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

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

Set:
A SEC/DIV 5us
B SEC/DIV 0.5us
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
5 us 05 us 5 us
0.5 ms 50 us 05 pus
5 ms 0.5 ms 5 ms
05 s 50 ms 0.5 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 graticute line.

Without changing the Horizontal POSITION control
setting, turnthe B DELAY TIME POSITION dial clock-
wise 10 position the next time marker leading edgeto
the center vertical graticule line,

CHECK-The B DELAY TIME POSITION dial setting
is 0.980 1o 1.020 greater than the previous setting.

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

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

Disconnect the test equipment from the instrument.

Adjust X Gain (R760)

Set
CH 1 VOLTS/DIV 10 mv
A SEC/DIV X-Y

10.
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Cennect a 50-mV standard-amplitude signal via a
50-0 cable to the CH 1 input connector.

ADJUST—X Gain (R7860) 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 (loward the front panel)
which is located on the Timing circuit board.

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

Rotate the VAR HOLDOFF control to the maximum
clockwise position (MAX).

CHECK~The A-Sweep holdoff has increased by a
factor of 10 or more.

Disconnect the test oscilloscope 10X probe from
R707.
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TRIGGER

Equipment Required (See Table 4-1):

{ eveled Sine-Wave Generator
50-0 BNC Coaxial Cable
500 BNC Termination

10X Aftenuator
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 mvV
VOLTS/DIV Variable CAL detent
input Coupling GND
Horizontal
POSITION Midrange
MODE A
A and B SEC/DIvV 20 s
SEC/DW Variable CAL detent
X10 Magnifier Off (knob in)
B DELAY TIME POSITION Fully counter-
clockwise
B TRIGGER
SLOPE Positive (button
out)
LEVEL Midrange
A TRIGGER
VAR HOLDOFF NORM
Mode P-P AUTO

SLOPE Positive (bution
out)

LEVEL Midrange

A & B SOURCE VERT MODE-

A COUPL NORM

A EXT COUPL DC

PROCEDURE STEPS

Adjust internal and External Trigger Offset (R309
and R387))

Set the Channel 1 trace and the Channel 2 trace to
the center horizontal graticule line using the Channel
1 and Channel 2 POSITION controls,

Set both Input Coupling switches to DC.

Connect the leveled sine-wave generator output via
a 50-0) cable, 10X atenuator, and a 50-{1 termi-
naticn fo the BNC female connector of the dual-
input coupler. Connect the two BNC male
connectors of the dual-input couplertothe CH 1 and
CH 2 connectors.

Set the generator {o produce a 50 kHz, 4-division
display on both channels.

Rotate the A TRIGGER LEVEL control to the
midrange position {equal distance between the +
and - positions).

Vertically center both displays with the Vertical
POSITION controls and horizontally position the
start of the displays on the 2nd vertical graticule line.

ADJUST ~ The Trigger Offset (R309) so that both dis-
plays are superimposed and start at the center hori-
zontal graticule line.

Disconnect the dual-input coupler from the CH 2
input connector and connect it to the EXT INPUT
connector.

Set the generator to produce a 8-division display.

Set the A & B SOURCE switch to A EXT position.



ADJUST ~ Ext Off (R387) so that the display triggers
(start ofthe display) at the center horizontal graticule
line.

Disconnect the test equipment from the instrument,

Adjust Trigger Sensitivity (R479 and R627)

Set;

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

A SEC/DWV 10 us

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 control slowly so that the A Trig-
ger is just able to be maintained.

Set the Horizontal MODE switch to B.

Adjustment Procedure —2235A Instruction

ADJUST ~B Trig Sens {R627) while rotating the B
TRIGGER LEVEL contro! 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 to produce a 50-kHz, 6-division
display.

Setthe CH 1 VOLTS/DIV switchto 0.1 V.

ADJUST —({+) Auto (R434) so that the vertical dis-
play just solidly friggers on the positive peak of the
signal.

Set:
A TRIGGER SLOPE IN
A TRIGGER LEVEL Fully counter-

clockwise

ADJUST —(-) Auto (R435) so that the display just
solidly triggers on the negative peak of the signal.

Disconnect the test equipment from the instrument.
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CALIBRATOR

Equipment Required (See Table 4-1):

Calibration Generator
Time-Mark Generator

50-1 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
CH1

On {button in)
01V

CH 1 VOLTS/CIV Variable CAL detent

Channel 1 Input Coupling DC
Horizontal

POSITION Midrange

MCDE A

A SEC/DIV 0.2ms

SEC/DWV 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.
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Setthe standard amplitude generator outputto .5V,

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

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

ADJUST —Cal Gain (R984) for a display amplitude
of exactly 8 divisions.

Retum the CH 1 VOLTS/DIV Variable control to the
CAL detent and set CH 1 VOLTS/DIV to 0.1 V (using
the 10X PRCBE scale factor).

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 Dy comparing the square-
wave period to the time markers.

Set:

CH 2 VOLTS/DIV 0.5V
Vertical MODE BOTH, ALT
A & B SOURCE CH 1

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

Set the generator to produce 1-ms time markers.

ADJUST —Cal Freq (R990) 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 cotrective
maintenance on the instrument. Circuit board removal

procedures are included in the corrective maintenance
part of this section,

STATIC-SENSITIVE COMPONENTS

The following precautions are applicable when per-
forming any maintenance involving intemal access {o

the instrument.

Static discharge can damage any semi-
conductor component in this instrument,

This instrument contains electrical components that are
susceptible to damage from static discharge. Table 6-1
lists the relative susceptibility of various classes of semi-
conductors. Static voltages of 1 kV {0 30 kV are common
- inunprotected environments.

When performing maintenance, abserve the following
precautions to avoid component damage:

1. Minimize handling of static-sensitive components.

2. TTransport 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 yowr body by
wearing a grounded antistatic wrist strap while
handling these componants. Servicing static-
sensitive components or assemblies should be per-
formed only at a static-free work station by qualified
sefvice personnel.

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

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

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

7. Do not slide the components over any surface.

Table 6-1
Relative Susceptibility to
Static-Discharge Damage

Relative
Susceptibility
Semiconductor Classes Levels?
MOS or CMOS microcircuits or
discretes, or linear microcircuits
with MOS inputs (Most Sensi-
tive) 1
ECL 2

Schottky signa! diodes

Schottky TTL 4

High-frequency bipolar
fransistors

JFET

5
6
Linear microcircuits 7
8

Low-power Schottky TTL

TTL {Least Sensitive) g

a Voitage equivalent for levels {voitage discharged from a
100~pf capacitor through resistance of 100 {3):

1=100t0 500V 6= 600to 800V

2 =200t 500V 7 = 400 to 1000 V {est)
3 =250V 8 =900V

4 = 500V g = 1200V

5= 40010 600 V

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

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

10. Use only approved antistatic, vacuum-type
desoldering tools for component removal.
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PREVENTIVE MAINTENANCE

INTRODUCTION

Preventive maintenance consists of cleaning, visual
inspection, and checking instrument 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 adjusiment.

GENERAL CARE

The cabinet minimizes accumulation of dust inside the
instrument and should nomally be in place when oper-
ating the oscilloscope. The front cover supplied with the
instrument provides both dust and damage protection
for the front panel and crt, The front cover should be on
whenever the instrument is stored or is being
fransported.

INSPECTION AND CLEANING

The instrurment should be visually inspected and
cieaned as often as operating conditions reguire.
Accumutation of dirt in the instrument can cause over-
heating and component breakdown. Dirt on components
acts as an insulaling blanket, preventing efficient heat
dissipation. it also provides an electrical conduction

path that could result in instrument failure, especially
under high-humidity conditions.

Avoid the use of chemical cleaning agents
which might damage the plastics used in this
instrument. Use a nonresidue-type cleaner,
preferably Isopropyl alcohol or a solution of 5%
mild detergent with 95% water. Before using
any other type of cleaner, consult your Tektronix
Service Center or representative.

Exterior

INSPECTION. Inspect the external portions of the instru-
ment for damage, wear, and missing pars; use Table 6-2
as a guide. Instrumenis that appear to have been
dropped or otherwise abused should be checked
thoroughty to verify correct operation and performance.
Deficiencies found that couid cause personal injury or
could lead to further damage 1o the instrument shouldbe
repaired immediately. 7

To prevent geiting moisture inside the Instru-
ment during external cleaning, use only enotgh
lfquid to dampen the cicth or applicator.

Table 6-2
External Inspection Checklist

ltem

Inspect For

Repair Action

Cabinet, Front Panel, and
Cover

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

Touch up paint scratches and
replace defective components.

Front-pane! controls

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

Repair or replace missing or
defective items.

Connectors Broken shells, cracked insulation, Replace defective pans. Clean or
and deformed contacts. Dirt in wash out dirt.
conneciors.
Carrying Handle Correct operation. Replace defective parts.
Accessories Missing items or pars of items,

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

Replace damaged or missing items,
frayed cables, and defective
parts.
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CLEANING. Loose dust onthe outside 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 can be removed with a soft cloth dampenedina
mild detergent-and-water solution. Do not use abrasive
cleaners. Clean the light filter and the cr face with a soft
lint-free cloth dampened with isopropyl alcohol,
denatured ethyl alcohol, or a mild detergent-and-water
sojution.

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
corrective procedure for most visible defects is obvious;
however, particular care must be taken if heat-damaged
compenents are found. Qverheating usually indicates
other trouble in the instrument; therefore, it is important
that the cause of overheating be corrected o prevent
recurrence of the damage.

if any electrical component is replaced, conduct a
Performance Check for the affected circuit and for other
closely related circuits (see Section 4). i 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

tem

Inspect For

Repair Action

Circult Boards

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

Ciean solder corrosion with an
eraser and flush with isopropyl
alcohol. Resolder defective con-
nections. Determine cause of
burned items and repalr. Repair
defective circuit runs.

Resistors

Burned, crackead, broken, or
blistered.

Replace defective resistors. Check
for cause of burned component
and repair as necessary.

Solder Connections

Cold solder or rosin joints.

Resolder joint and clean with
isopropyl alcohol,

Capacitors

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

Replace defective capacitors. Clean
solder connections and flush with
isopropyt alcohol.

Semiconduciors

Loosely inseried in sockets. Distorted
pins.

Firmiy seat loose semiconductors,
Remove devices having distorted
pins. Carefully straighten pins {as
required to fit the socket) using long-
nose pilers, and reinsert firmly.
Ensure that straightening action does
not crack pins, causing them to
break.

Wiring and Cables

Burned, broken, or frayed wiring.

Firmly seat connectors, Repalr or
replace defective wires or cables,

Chassis

Dents, deformations, and damaged
hardware. _

Siraighten, repair, or replace
defective hardware.
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To prevert damage from electiical arcing,
ensure that circuit boards and components are
dry before applying power to the instrument.

CLEANING. To clean the interior, blow off dust with dry,
low-pressure air {approximately 9 psi). Remove any
remaining dust with a soft brush or a cloth dampened
with a solution of mild detergent and water. A cotion-
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% miid detergent and 95% water as
follows:

1. Gain access {0 the parts to be cleaned by removing
easily accessible shields and panels (see Removal
and Replacement Instructions).

2. Spraywash dirty parts with the detergent-and-water
solution; then use clean water to thoroughly rinse
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 clrcuit coolants comtain 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 circuit coolants for the
VOLT/DIV attenuators are dry ice (CO, ) andiso-
propyl alcohol,

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

b. Apply the alcohol with a small, camel-hair
brush. Do not use cotton-tipped applicators,
since the cclton tends 1o snag and possibly
damage the switch contacts.

2. The SEC/DIV switch Is comprised of rotary-
activated contacts.

Use only deionized or distilled water at about
55°C (131°F) to clean the SEC/DIV timing
switch. Tap water contains impurities that
remain as residual deposits after evaporation.

a. Spray hot water into the slots at the top of each
switch housing while rotating the switch control
knob. Use an alomizing spray device, and spray for
only about five seconds.

b. Dry the switch and circult board on which it is
mounted with dry, low-pressure air.

¢. Bake the switch and circuit board in an oven or
drying compartment using dry circulating air at

about 75°C (167°F) for 15 minutes to eliminate all - .

moisture.

d. Spray avery small amourt {only about a 1/2 second
squirt) of a recommended lubricamt, 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 siot.

LUBRICATION

Most of the potentiometers used in this instrument are
permanently sealed and generally do not require
periodic Iubrication. All switches, both rotary- and
lever-type, are installed with proper lubrication applied
where necessary and will rarely require any additional
lubrication. A reguiar periodic lubrication program for the
instrument is not recommended.

SEMICONDUCTOR CHECKS

Periodic checks of the transistors and other semi-
conductors in the oscilloscope are not recommendsd.
The best check of semiconductor performance is actual
operation in the Instrument,



PERIODIC READJUSTMENT

To ensure accurate measurements, check the per-
formance of this instrument every 2000 hours of
operation, or if used infrequently, once each year. In
addition, replacement of components may necessitate
readjusiment of the affected circuits.
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Complete Performance Check and Adjustment instruc-
tions are given in Sections 4 and 5. The Performance
Check Procedure can aiso be helpful in localizing
centain froubles in the instrument. In some cases, minor
problems may be revealed or corrected by readjust
ment. if only a partial adjustment is performed, see the
interaction chart, Table 5-1, for possible adjustment
interaction with other circuits.

TROUBLESHOOTING

INTRODUCTION

Preventive maintenance performed on a regular basis
should reveal most potential problems before an instru-
ment malfunctions, However, should troubleshoocting be
required, the following information is provided to facili-
tate location of a fault. In addition, the material presented
in the Theory of Operation and Diagrams sections of this
manuat 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 circuit are shown near either the top or the bottom
edge of the enclosed area.

Component numbers and elecirical values of com-
ponents in this instrument are shown on the schematic
diagrams. Refer to the first page of the Diagrams section
for the reference designators and symbols used to iden-
tify components.

Circuit Board Hlustrations

Circuit board iliustrations showing the physical location
of each component are provided for use in conjunction
with each schematic diagram. Each board iliustration is
found in the Diagrams section on the back of a foldout
page, preceding the first schernatic diagram(s) fo which
- itrelates. i more than one schematic diagram is associ-
ated with a particular circuit board, the board illustration
is localed on a lefi-hand page preceding the diagram
with which the board is first associated.

Also provided inthe Diagrams section is an illustration of
the boitom side of the Main circuit board. This iliustration
aids in froubleshooting by showing the connection pads
for the components mounted on the top side of the circuit
board. By using this illustration, circuit tracing and
probing for voltages and signals that are inaccessible
from the top side of the board may be achieved without
dismantling portions of the instrument.

Waveform test-point locations are also identified onithe
circuit board Hlustration by hexagonal-outlined numbers
that correspond to the waveform numbers appearing on
both the schematic diagram and the waveform
Hllustration,

Circuit Board Locations

An filustration depicting the location of a circuit board
within the Instrument is shown on the foldowt page
adjacent to the circuit board ilustration.

Circuit Board Interconnections

A circuit board interconnection diagram is provided In
the Diagrams section to aid in tracing a signal path or
power source between boards. All wire, plug, and jack
numbers are shown along with their associated wire or
pint numbers,

Power Distribution

Power Distribution diagram 11 is provided fo aid in
troubleshooting power-supply problems. This diagram
shows the service jumper connections used to remove
power from the 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 o each diagram lisis the grid
coordinates of each component shown on that diagram.
7o 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 fisting of all components mounted on that
board. The second column in each listing identifies the
schematic diagram in which each component can be
found. These component-locator tables are especially
useful when more than one schematic diagram is
associated with a particular circuit board.

Troubleshooting Charts

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

Note that some troubleshooting-procedure boxes on
each chant contain numbers along their lower edges.
These numbers identify the applicabie schematic
diagram(s) to be used when performing the action speci-
fied in the box.

Both General and Specific notes may be called out inthe
troubleshooting-chart boxes. These notes are located
on the inner 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 overall troubleshooting procedure.

Some malfunctions, especially those involving muitiple
simultaneous failures, may require more elaborate
troubleshooting approaches with references to circuit
descriptions in the Theory of Operation section of this
manual.

Component Color Coding

Information regarding color codes and markings of
resistors and capacitors is located on the color-coding

Hustration (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 ugually color coded with the
ElA 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 nearestto one end of
the resistor. Composition resistors have four stripes;
these represent two significant digits, a multiplier, and a
tolerance value, Metal-film resistors have five stripes
representing three significant digits, a multiplier, and a
tolerance value.

CAPACITOR MARKINGS. Capacitance values of com-
mon disc capacitors and smaill electrolytics are marked
onthe side of the capacitor body. White ceramic capaci-
tors are color coded in picofarads, using a modified EIA
code.

Dipped tantalum capacitors are color coded in
microfarads. The color dot indicates both the positive
lead and the voltage rating. Since these capacitors are
easily destroyed by reversed or excessive voltage, be
careful to observe the polarity and voltage rating when
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. For most diodes marked with a series of
stripes, the color combination of the stripes identifies
three digits of the Tektronix Part Number, using the resis-
tor color-code system. The cathode and anode ends of
a metal-encased diode may be identified by the diode
symbol marked on its body.

Semiconductor Lead Configurations

Figure 89-2 in the Diagrams section shows the lead con-
figurations for semiconductor devices used in the instru-
ment. These lead configurations and case styles are
typical of those used at completion of the instrument
design. Vendor changes and performance improvement
changes may result in changes of case styles or lead
configurations. If the device in question does not appear
to match the configuration shown In Figure 9-2, examine
the assoclated circuitry or consuli the semiconductor
manufacturer's data sheet.

Multipin Connectors

Multipin connector orientation is indexed by iwo
triangles; one onthe holder and one onthe circuitboard,
Slot numbers are usually molded into the holder. When a
connection is made 1o circuit board pins, ensure that the
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 settings, connections,
operation, and adjustment. If the trouble is not located by
these checks, the remaining steps will aid in locating the
defective component. When the defective component is
located, replace it using the appropriate replacement
procedure given under Corrective Maintenance in this
section.

Before using any test equipment to make
measurements on static-sensitive, current-
sensitive, or voltage-sensitive components or
assemblies, ensure that any voltage or current
supplied by the test equipment does 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
instrument maifunction. Ifthere is any question about the
correct function or operation of any control, refer to the
Operating Instructions in Section 2 of this manual.

2. Check Assoclated 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
cabies are not defective. Check the power-input-source
voitages.

WARNING |

To avoid electrical shock, disconnectthe instru-
ment from the power-input source before per-
forming visual inspection.

3. Visual Check

Perform a visual inspection. This check may reveal
broken connections or wires, damaged components,
semiconductors not firmly mounted, damaged circuit
boards, or other clues to the cause of an instrument
malfunction.

4. Check Instrument Performance and Adjustment

Check the performance of either those circuits where
trouble appears to exist or the entire instrument. The
apparent trouble may be the result of misadjustment.
Complete performance check and adjusiment instruc-
tions are given in Sections 4 and 5 of this manual.

5. lIsolate Trouble to a Circuit

To isolate problems to a particular area, use the trouble
symptom o 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 safety reasons, an isofation 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 iliustration).
Voltages may be measured with a DMM, while theripple
measurements are accomplished only with an osciilo-
scope. Before checking power-supply circuitry, set the
A INTENSITY control to minimum brightness and the A
SEC/DIV switch to X-Y mode.

When measuring ripple, use a 1X probe having a
bayonet ground assembly attached to the probe tip to
minimize stray pickup. Insert the bayonet assembly
signal tip into the first test peint indicated in Table 6-4,
and touch the bayonet assembly ground tip to the
nearest chassis ground. The ripple values listed in Table
6-4 are based on a system limited in bandwidth io
30 kHz (greater bandwidth will result in higher readings).

Table 6-4
Power Supply Limits and Ripple
Power Test Reading P-P
Supply Point (Volts) Ripple
(mV)
-8.6 V wWag1 -8.56 to -8.64 <15
+52V | Wass +5.04 to +5.35 <3
+86VYV Wa60 +8.43 o +8.77 <1.5
+30V | Wo56 +29.1 to +309 <25
+102 V W3a54 +98.0 to +105.0 <40

if the power-supply voltages and ripple are within the
ranges listed in Table 6-4, the supply can be 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 section in
the Adjustment procedure {o adjust the ~8.6 V supply.

A defective component elsewhere in the instrument can
create the appearance of a power-supply problem and
may aiso affect the operation of other circults.

7. Check Circuit Beard Interconnections
After the trouble has beenisolated to a particular circuit,
again check for ioose or broken connections, improperly

seated  semiconductors, and  heat-damaged
components,
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B. Check Volitages and Waveforms

Often the defective componert can be located by
checking the appropriate voltage or waveform in the
circuit. Typical voltages are listed on the schematic
diagrams. Waveforms are shown adjacent 1o the sche-
matics, and waveform test points are indicated on both
the schematics and the circuit board #Hustrations by
hexagonal-outlined numbers.

NOTE

Voltages and waveforms given on the sche-
matic diagrams are not absolute and may vary
slightly between Instruments. To establish oper-
ating conditions simiiar to those used to obtain
these readings, see the Voltage and Waveform
Setup conditions in the Diagrams section for
the preliminary equipment setup. Nofe the
recommended test equipment, initial front-
panel control settings, and cable-connection
instructions. The conirol-sefting changes (from
initial 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 cemponents.

8. Check individual Components

The following procedures describe methods of checking
individual components. Two-lead compoenents 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 Jjocated at the
beginning of thig section.

TRANSISTORS. A good check of a transistor is actual
performance under operating conditions, A transistor
can most effectively be checked by substituting a



known-good component. However, be sure that circuit
conditions are not such that a replacement transistor
might also be damaged. if substitute transistors are not
availabie, use a dynamic-type transistor checker for
testing. Static-type testers are not recommended, since
they do not check operation under simulated operating
conditions.

When troubleshooting transistors in the circuit with a
voltmeter, measure both the emitter-to~base and
emitter-to-coliector voltages to determine whether they
are consistent with normal circuit voltages. Voltages
across a fransistor may vary with the type of device and
its clrcuit function.

Some of these voltages are predictable. The emitter-to-
base voltage for a conducting silicon transistor will
normally range from 0.6 V to 0.8 \V\ The emitter-to-
collector voltage for a saturated transistor is about 0.2V,
Because these values are small, the best way to check
them is by connectling a sensitive voltmeter across the
junction rather than comparing two voltages taken with
respect to ground. If the former method is used, both
leads of the voitmeter must be isolated from ground.

if values less than these are obtalned, elther the device
is shortad or no current is fliowing in the external circuit, If

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

" the junction is reverse biased or the device is defective.
Voltages exceeding those given for typical emitter~{o-
collector values could indicate elther a nonsaturated
device operating normally or a defective {(open-
circuited) transistor. If the device is conducting, voltage
will be developed across the resistors in series with it; i
open, no voltage will be deveioped across the resistors
unless current is being supplied by a parallel path.

When checking emitfer-to-base functions, do
not use an ochmmeter range that has either a
high internal current or voltage. High current or
high voftage may damage the transistor.
Reverse biasing the emitter-to-base function

with a high current may degrade the transistor’'s
current-transfer ratio (Beta).

A transistor emnitter-to-base junction also can be
checked for an open or shorted condition by measuring
the resistance between terminals with an ohrnmeter set
to a range having a low internal source current, such as
the R X 1 k{3 range. The junction resistance shouid be
very high in one direction and much lower when the
meter leads are reversed.
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when troubleshooting a field-effect transistor (FET), the
voltage across its elements can be checked in the same
manner as previously described for other transistors.
However, 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 circult {iC) can
be checked with a voltmeter, test oscilioscope, of by
direct substitution. A good understanding of clrcuit
operation is essential when troubleshooting a circuit
having an IC. Use care when checking voltages and
waveforms around the IC sa that adjacent leads are not
shorted together. The grabber tip or an IC fest clip
provides a convenient means of Clipping a test probe to

an lC.
> CAUTION 3§

When checking a diode, do not use an ohm-
meter range that has a high internal current.
High current may damage a diode. Checks on
diodes can be performed in much the same
manner as those on transistor emitter-to-base
junctions; use a dynamic tester, such as the
TEKTRONIX 876 Curve Tracer.

DIODES, A diode canbe checked foreitheranopenora
shorted condition by measuring the resistance between
terminals with an ohmmeter set to a range having a low
Internal source current, such as the R X 1 kQ range. The
diode resistance should be very high in one direction
and much lower when the meter leads are reversed.

Silicon diodes should have 0.8 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 eilther
reverse biased or defective, depending on polarity.

RESISTORS. Check resistors with an ochmmeter. Refer
to the Replaceable Electrical Parts list for the tolerances
of resistors used in this instrument. A resistor normally
does notrequire replacement unless its measured value
varies widely from its specified value and tolerance.

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

CAPACITORS. A leaky or shorted capacitor can bestbe
detected by checking resistance with an ohmmeter set
to one of the highest ranges. Do not exceed the voitage
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

replaced, the performance of that circuit and any other
closely related circuit should be checked. Since the
power sunplies affect all circults, performance of the
entire instrument should be checked if work has been
done on the power supplies or if the power transformer
has been replaced. Readjustment of the affected
circuitry may be necessary. Refer to the Performance
Check Procedure and Adjustment Procedure, Sections 4
and 5 of this manual and to Table 5-1 (Adjustment
interactions).
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CORRECTIVE MAINTENANCE

INTRODUCTION

Cormrective maintenance consists of cormponent 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 to ship your instrument to a Tektronix Service
Center for repair or service, refer to the Instrument
Repackaging in Section 2.

MAINTENANCE PRECAUTIONS

To reduce the possibility of personal injury or instrument
damage, observe the following precaudions.

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

s Most electrical and mechanical parts can be obtained

through your local Tektronix Field Office or repre-
sentative. However, many of the standard electronic
components can usually be obtained from a local com-
mercial source. Before purchasing or ordering a part
from a source other than Tektronix, Inc., please check the
Replaceable Electrical Parts list for the proper value,
rating, tolerance, and description.

NOTE

Physical size and shape of a component may
affect instrument performance, particularly at
high frequencies. Always wuse 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 paris are
manufactured or selected by Teklronix, 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-Manufacturers Code number io
Manufacturer 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 Tekironix, Inc., be
sure to include all of the following information:

1. Instrument type (include all modification and option
numbers).

2. Instrument serial number,

3. A description of the part (if electrical, include its full
circuit component number).

4, Tektronix part number,

MAINTENANCE AIDS

The maintenance aids listed in Table 6-5 include items
required for performing most of the maintenance pro-
cedures on this instrument. Equivalent products may be
substituted for the examples given, provided thelr
characteristics are similar.
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Tahie 6-5

Maintenance Alds

Description Specifications Usage Example
1. Soldering Iron 1510 25 W. General soldering and unsoldering. | Antex Precision Model C.
2. Torx Torx tips #77, #7189, Assembly and disassembly. Tektronix Part Numbers:
Screwdriver #T10, #1715 and #T20. (#T7) 003-1293-00
Tips and (#T19) 003-0965-00
Handles (#T10) 003-0814--00
(#715) 003-03966-00
(#7120) 003-0866-00.
Torx handles:
8 1/2 in. 003-0293-00
3 1/2 In. 003-0445-00.
3. Nutdrivers 1/4 inch, /16 inch, Assemnbly and disassembly. Xcelite #8, #10, #16, and
1/2 inch, and #18.
9/16 inch.
4, Open-end 9/16 inch. Assembly and disassembly.
Wrench
5. Hex Wrenches 0.080 inch and Assembly and disassembly. Alien Wrenches,
1/16 inch.
6. Leng-nose Component removal and Diamalloy Model LN 55-3.
Pliers replacement.
7. Diagonal Component removal and Diamalloy Model M554-3.
Cutters replacement.
8. Vacuum Soider | No slatic charge Unsoldering components. Pace Model PC-10.
Extractor retention.
9. Lubricant No-Noise, Switch lubrication. Tektronix Part Number
006-0442-02,
10. Pin-replacement Replace circuit board connector Tektronix Part Number
Kit pins. 040-0542-01.
11. Isolation Isolate the instrument Tektronix Part Number
Transformer from the ac-power-source outlet. 006-5953-00.
12. 1X Probe Power supply ripple check. TEKTRCNIX P6101A
Probe (1X).
13. Bayonet Ground Signal interconnection. Tektronix Part Number
Assembly 013-0085-00.
14. IC Test Clip 40~lead tester, Testing DIP IC packages. Tektronix Part Number
003-0801-00.
15. IC-Removal Removing DIP IC packages. Augat T114-1.
Tool
16. I1C Test Clip Reagent grade. Cleaning attenuator and front panel | 2-lsopropanol.

assemblies,




INTERCONNECTIONS

Pin connectors are used to connect wires to the inter-
connecting pins. They are grouped together and
mounted in a plastic holder and should be removed,
reinstalled, or replaced as a unit. If an individual wire or
connector in the assembly is faulty, the entire cable
assembly should be replaced. To provide correct orien-
fation of a multipin connector, an index arrow is stamped
on the 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 mutti-
pin connector is reinstalled.

TRANSISTORS AND INTEGRATED
CIRCUITS

Transistors and integrated circuits should not be
replaced unless they are actually defective. If removed
from their sockets or unsoldered from the circuit board
during routine maintenance, return them to their original
board locations. Unnecessary replacement or trans-
posing of semiconducior devices may affect the adjust-
ment of the instrument. When a semiconducior is
replaced, check the performance of any circuit that may

~ v be affected.

Any replacement component should be of the original
type or a direct replacement. Bend transistor leads to fit
their circuit board holes, and cut the leads to the same
length as the original component. See Figure 10-2 for
typical lead-configuration itlustrations.

To remove socketed dual-in-line packaged (DIP) inte-
grated circuits, pull slowly and evenly on both ends of
{he device. Avoid disengaging one end of the integrated
cireuit from the socket before the other, since this may
damage the pins.

To remove a soldered DIP IC when it is going to be
reptaced, 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 to cool
before proceeding to the next pin.

The heat-sink-mounted power supply transistors are
insulated from the heat sink. In addition, a heat-sink
compound is used 10 increase heat-transfer
capabilities. Reinstall the insulators and replace the
_ heat-sink compound when replacing these transistors.
The compound shouid be applied to both sides of the
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insulators and should be applied to the bottom side of
the transistor where it comes in contact with the insulator.

NOTE

After replacing a power transistor, check that
the collector is not shorted to the chassis before
applying power to the instrument.

SOLDERING TECHNIGUES

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 attemplting 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 contalning 63% tin and 37%
lead. Contact your local Tekironix Field Office or repre-
sentative 1o oblain the names of approved solder types,

When soidering on circuits boards or small insulated
wires, use only a 15-walt to 25-watt, pencil-type
soldering iron. A higher wattage soldering iron may
cause etched circuit conductors to separate from the
board base material and meit the insulation on small
wires, Always keep the soldering-irontip properly tinned
to ensure bast heat transfer from the iron tip to the solder
joint. Apply only enough solder 1o 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
feads from the component side of a circuit
board may cause darnage to the reverse side of
the circuit board.

The following techniques should be used to
replace a component on any of the circuit
boards:



Maintenance —2235A Instruction

1. Touch the vacuum desoldering tool to the lead at the
solder connection. Never place the iron directly on
the board; doing so may damage the board.

NOTE

Some components are difficult to remove from
the circuft board due fo a bend placed in the
component feads during machine insertion.
The bent leads hold the component in place
during a solder-flow manufacturing process
that solders all the components at once. To
make removal of machine-inserted com-
ponents easler, straighten the component leads
on the reverse side of the circuit board with a
small flat-bladed screwdriver or pliers. It may
be necessary to remove the circuit board to
gain access to the component leads on the
reverse side of the circuit board. Circuit-board
removal and reinstalfation procedures are
discussed later in this section.

2. When removing a multipin component, especially
an iC, do not heat adjacent pins consecutively.
Apply heat to the pins at alternate sides and ends of
the IC as solder is removed. Allow a moment for the
circuit board to cool before proceeding to the next

pin.

Excessive heat can cause the etched circuit
conductors to separate from the circuit board.
Never allow the solder extractor tip to remain at
one place on the board for more than three
seconds. Solder wick, spring-actuated or
squeeze~-bulb solder suckers, and heat blocks
{for desoldering muitipin components) must
not be used. Damage caused by poor soldering
techniques can void the instrument warranty.

3. Bendthe leads of the replacement component to fit
the hotes 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 circult board.
Excess lead length may cause shorting to other con-
ductive parts.

4. Insertthe leads intothe holes of the board so that the
replacernent component is positioned the same as

the original component. Most components should
be firmly sealed against the circult board.

5. Touch the soldering ironio the connection and apply
enough solder to make a firm soider joint. Do not
move the component while the solder hardens,

8. Cutoff any excess lead protruding through the circuit
board (If not clipped to the correct length in step 3).

7. 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-
ponert locations are shown in the Diagrams section.

WARNING §

To avoid electric shock, disconnect the
instrument from the ac-power source before
removing or replacing any component or
assembly.

Cabinet

To remove the instrument cabinet, perform the foliowing
steps:

1. i present, remove the power-cord clamp and
securing screw from the rear panei,

2. Disconnect the power cord from the Instrument,

3. Remove the screws from the right-rear side, the hot-
tom front of the cabinet, and two screws fromtherear
panel. Then remove the rear panel.

4. Pull the front panel and attached chassis forward
and out of the cabinet,

To reinstall the cabinet, perform the reverse of the pre-
ceding steps.



To ensure that the cabinet is grounded to the
instrument chassfs, 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 cn, either place itin 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 (P9006) from
JS006 on the Front Panel circult board noting
location and orientation for reinstallation reference,

WARNING

The cnt anode lead retains a high-voltage
charge after the instrument is turned off To
avold electrical shock, disconnect the cnt
anode lead from the High-Voltage Multiplier
fack and ground It to the main instrument
chass/s.

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

4. Remove the two front panel screws that fasten the
plastic crt frame and a blue implosion shisld 1o the
front panel. Remove the ot frame and impiosion
shield from the instrument.

3. With the rear of the instrument facing you, place the
fingers of both hands over the front edge of the front
subpanel. Using both thumbs, press forward gently
ontihe crt funnel near the front of the crt. When the crt
base pins disengage from the socket, remove the crt
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and the crt shield through the instrument front sub-
panel. Place the crtin & safe place until it is ready to
reinstall. if the plastic ot comer pads fall out, save
them for reinstallation.

8. Remove the cri 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 cnr, reinstall any plastic cit
comer pads that are out of place, insert the crl, crt shield,
anode lead, and Trace Rotation leads through the front-
panel opening. Ensure all pins are straight and that the
indexing keys on the crt base socket and shield are
aligned. Ensure that the ground clip makes contact only
with the ouiside of the crt shield.

When pushing the crt base into the socket, verify that the
cribase and socket are fiush together as viewed fromthe
rear. Ensure that the crt is seated properly in the front
panel opening.

Scale lllum Circuit Board

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

1. Disconnect the scale illum cable from J9882 on the
Main circuitboard. J8882 is located directly beneath
the crt at the front edge of the Main board..

2. Remove the crt frame and implosion shield from the
instrument (see step 4 Cathode-Ray Tube removal
procedure).

3. Remove the screw holding the Scale Hlum circuit
board and Light Reflector to the chassis frame
(located at the bottom of the crt).

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

To reinstall the Scale lllum 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-
tfowing 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
lead from the High-Voltage Multiplier jack and
ground the lead to the main instrurent chassis.

1. Unplug the cit 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
shleld 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 fower screw is located
below the input power connector)

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

To reinstall the power-supply side shield, perform the
reverse of the preceding steps.

Lower Shield

1. Perform step 3 of the preceding Side Shield removal
procedure.

2. Press inward gently on the rear of the plastic, lower
shield on the bottom of the Main board, Slide the

shield forward to clear the chassis edge, and
remove it,

To reinstall the power-supply lower shield, perform the
reverse of the preceding steps.
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Filter Circuit Board

To remove the Filter circuit board, perform the following
steps:

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

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

3. Lift the Line Filter assembly ciear of adjacent com-
ponents and remove the snap-on plastic cover,

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

a. Wo040 {gray-black-yeillow) on the Main circuit
board.

b. W8180 (gray-brown-white) on the Maln circuit
board.

c. The white-gray wire connected to RFI filter,
FLS0OOT.

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

5. Lliftthe Line Filter circuit board out of the Instrument,

To reinstall the Line Filter circult board, perform the
reverse of the preceding steps.

Alt Sweep Circuit Board

To remove the Alt Sweep circuit board, perform the fol-
lowing steps:

1. Unclip the Alt Sweep circuit board from the plastic
holder attached to the Power-Supply shield.

2. Pullup and remove the Al Sweep circuit board from
the connectors on the Main circuit board.

To reinstall the Alt Sweep circuit board, perform the
reverse of the preceding steps.

Attenuator Circuit Board

To remove the Attenuator cireuit board, perform the fol-
towing steps:

1. Usea 1/16-inch hexagonalwrenchto loosen the 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 switchesto the
same position. Note switch positions for reinstal-
lation reference; then remove the knobs by pulling
them straight out from the front panel.

Place the instrument on its side and unsolder the
resistors from the CH 1 and CH 2 input connectors.

Remove the two screws securing the Attenuator
circuit board to the subpanel (located undemeath
the CH 1 and CH 2 input connectors).

Disconnect the following plugs from the Attenuator
board, noting locations and orlentations for reinstal-
lation reference:

a. PB8200, a 4-wire connector located in the cutout
at the rear edge of the top attenuator shield.

b. P8891, a 4-wire connector located at the center
rear edge of the board.

Disconnect the following plugs from the Main circuit
board, noting locations and orientations forreinstal-
lation reference:

a. P8108, a 3-wire connector located between the
crt and the power switch extension shaft (near
the center of the board).

b. P9103, 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 reinstaliation reference.

Slide the top attenuator shield to the rear until it
clears the screw at the front edge. Lifi the shield out
of the instrument.

Remove the screw in the left rear comer of the
Attenuator board that secures the board to the bot-
tom shield assembly.

Pull the Attenuator board straight back from the front
of the instrument until the switch 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). Lift the Attenuator board out of the

instrument.

To reinstall the Attenuator circuit board, perform the
reverse of the preceding steps.

Timing Circuit Board

To remove the Timing circuit board, perform the following
steps.

1.

Use a 1/16-inch hexagonal wrench to loosen the
set-screw of the SEC/DIV Variable knob. Remove
the Variable knob.

Lock the A and B SEC/DIV knobs fogether and note
the position for reinstaliation 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 laosen two set
screws securing the A SEC/DIV dial {0 the shaft
assambly. Remove the dlal.

Remaove the following connectors from the Timing
cireuit board.

a. P97085, an eight-wire connector located at the
rear of the Timing circuit board.

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

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

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

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

Putl the Timing board straight back from the front of
the instrument until switch shaft is clear of the Front-
Panel circuit board. Lift the board out of the
instrument.

To reinstall the Timing circuit board, perform the reverse
of the preceding steps.
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Bottom Shield, Attenuator, and Timing Circuit 2. Remove the knobs from the following control shafts -

Board Module by pulling them straight out from the front panel:

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

lished by the following steps:
P y g siep ¢. Channef 2 POSITION.

1. Fimly grasp the FOCUS knob and pull straight out d. BTRIGGER LEVEL.
from the front panel. Remove the knob/extension
shaft assembly from the instrumeni. e. A TRIGGER LEVEL.

f.  SCALE ILLUM.
2. Remove the Alt Sweep circuit board {see Alt Sweep

Circuit Board removal procedure). 3. Usea t/16-inchhexagonal wrench o loosen the set
screws and remove the following knobs:

3. Perform steps 1 through 6 under the Altenuator a. B INTENSITY
Circuit Board removal procedure.

b. A INTENSITY.

4. Perform steps 1 through 4 under the Timing Clrcuit

c. HORIZONTAL POSITION,
Board removal.

d. VAR HOLDOFF.

5. Place the instrument on its side. Remove three
screws and one hexagonal post spacer holding the
bottom shield to the main circuit board. Set instru-
ment down,

4. Unsolder both the resistor {o the EXT INPUT center
connector and the wire strap to the EXT INPUT
ground lug. -

5. Disconnect the following plugs from the Main circuit
6. Pullthe bottom shield, along with the Attenuator and boarg:
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 located at the front
holes in the Front-Panel circult board. Then [ift out edge of the board between the crt and power
the entire assembly through the top of the switch extension shafl.

instrument. b. P2222, an 18-conductor flexible cable located

at the front edge of the board.
7. W accessibillly to the bottom of either the Attenuator

or the Timing circuit board is desired refer to steps 7 ¢. 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
Eonrd rorooval pm‘;dwe_ 9 6. Disconnect PO00S, a 2-wire connector located at
the upper lefi corner 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
{L.ED) from its holder.

Front Panel Circuit Board g. Set all front-panel lever switches to their center po-
sitions.

1. Remove the Bottom shield, Attenuator, and Timing 10. Pull the Front Panel circult board straight back until
circuit-board module (see the preceding removal the switch shafts clear the front subpanel and Iift it
procedure). out of the Instrument.



To reinstall the Front Panel circuit board, perform the
reverse of the preceding steps.

Main Circuit Board

All components on the Main circuit board are accessible
either directly or by removing the crt, the Bottom shield,
Attenuator, Timing circuit-board module, or the Power—
Supply shield. Removai of the Main circuit board is
required only when it is necessary to replace the board
with a new one,

To remove the Main circuit board, perform the following
steps:

1.  Remove the power-supply shieids (see Power Sup-
ply Shields removal procedure).

2. Remove the Alt Sweep circult board (see All Sweep
Circuit Board removal procedure).

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

a. P9870B, a 4-wire conneclor {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 attenuator 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 board to the rear ofthe Timing circuit
board.

f. P8B882, 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 P8991, a 4-wire connector located at
the center rear edge of the Attenuator circuit board.

5. Disconnect the following connectors from the
Timing circult 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 fouwr deflection leads from the cri
neckpins, noting locations and orientations for
reinstallation reference.

Unsolder the delay-line wires from the Main circuit
board, noting wire colors and locations for reinstal-
lation reference. (One end of the delay Hne is
soldered to the component side of the Main board
and the other end is soldered 1o the opposite side,

Unsolder the rear-panel EXT Z AXIS connector wire
from the Main circuit board.

Unsolder the five crt base pin wires (W9870) fromthe
Main board. The wires are located adjacent to the
High Voltage Multiptier (U975} in the Power Supply
section.

Unsolder the following Line Filter wires from the
Main circuit board:

a. The gray-black-yellow wire fromthe solderpad
labeled WO040.

b. The gray-brown-white wire from the solder pad
labeled WS1090.

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

Remove the POWER swiich extension-shaft
assembly as follows:

a. Press in the 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 exiension shaft and gently pry the con-
nection apar.

¢. Push the sxtension shaft forward, then side-
ways, {0 clear the switch shaft,

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

Remove the two screws thal 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 circult board to the bottom atienuator
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 reinstall the Main circuit board, perform the reverse of
the preceding steps.



Section 7—2235A Instruction

OPTIONS

There are currently no options for this instrument except the optional power cords previously described in Section 2.
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Sectlon é —~2235A Service

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacemant parts are available from or through your local
Tektronix, Inc. Fieid OHice or representative.

Changes to Tektronix instruments are sometimes made o
accommodate improved components as they become availabte,
and to give you the benefil of the fatest circuit improvements
developed in our engineering department. 1t is therefore impor-
tant, when ordering parts, to include the following 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 contact you cencerning any change in part number.

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

LIST OF ASSEMBLIES

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

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

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

ABBREVIATIONS

Abbreviations contorm ¢o American Nationat Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

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

component number
R1234

Exampie a,
A23R1234 A23

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Exampie b. component nurnber
AZ3IAZR1234 A23 A2 R1234
Assembly " Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

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

The Electrical Parts List is divided and arranged by
assemblies in numerical sequence (e.g., assembly At with its
subassemblies and parts, precedes assembly A2 with 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)

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

NAME & DESCRIPTION {column five of the
Electrical Parts List)

In the Parts List, an ltem Name is separated from the
description by a colon (). Because of space limitations, an item
Name may somatimes appear a8 incomplete. For further tem
Name identification, the U.S. Federal Cataleging Handbook HE-1
can be utilized where possible.

MFR. CODE (column six of the Electrical Parts
List)

Indicates the code number of the actual manufacturer ot the
part. {Code to name and address cross reference can be found
immediately after this page.)

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

Indicates actual manufacturers part number.
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Mfr.

00853

01121
02114

02735
03508
04222
04713
05397
07263

07718
08806

09023

12697
12854

12968
14433
14552
14752
15454
17735
17856
19396

80

20932
22229
22526

24548
25403

2rc14
32997

34899
50139

51408

52763
54473

54837

8=-2

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

SANGAMO WESTON INC

COMPONENTS DIV

ALLEN-BRADLEY CO

AMPEREX ELECTRONIC CORP
FERROXCUBE DIV

RCA CORP

SOLID STATE DIVISION

GENERAL ELECTRIC CO
SEMI-CONDUCTOR PRODUCTS DEPT
AvX CERAMICS

DIV OF AVX CORP

MOTOROLA INC

SEMICONDUCTOR PRODUCTS SECTOR
UNION CARBIDE CORP

MATERIALS SYSTEMS DIV
FAIRCHILD SEMICONDUCTOR CORP
NORTH AMERICAN SALES

SUB OF SCHLUMBERGER LTD MS 118
TR INC

TRW IRC FIXED RESISTORS/BURLINGTON
GENERAL ELECTRIC CO

MINIATURE LAMP PRODUCTS DEPT
L.IGHTING BUSINESS GROUP
CORNELL-CUBILIER ELECTRONICS
DIV FEDERAL PACIFIC ELECTRIC CO
CLAROSTAT MFG €0 INC

MICROSEMI CORP - SCOTTSDALE

UNITRODE CORP

ITT SEMICONDUCTORS DIV
MICROSEMI CORP

ELECTRO CUBE INC

KETMA

ROGAN DIVISICN

AT & T TECHNOLOGIES INC

SUB OF AMERICAN TELEPHONE AND
TELEGRAPH

SILICONIX IHC

TLLINGIS TOOL WORKS INC
PAKTRON DIV
MEPCO/CENTRALAB

A NORTH AMERICAN PHILIPS CO
MINERAL WELLS AIRPORT
KYOCERA INTERNATIONAL INC

SDLITRON DEVICES INC

SEMICONDUCTOR GROUP SAN DIEGO OPERS
DU PONT £ 1 DE NEMOURS AND CO INC
DU PONT CONNECTOR SYSTEMS

DIV MILITARY PRODUCTS GROUP
CORNING GLASS WORKS

AMPEREX ELECTRONIC CORP

SEMICONDUCTOR SOLID STATE AND ACTIVE

DEVICES-ELEZCTRG OPTICAL DEVICES
NATIONAL SEMICONDUCTOR CORP

BOURNS INC

TRIMPOT DIV

FAIR-RITE PRODUCTS CORP
ALLEN-BRADLEY CO

ELECTRONIC COMPONENTS

MURATA ERIE NORTH AMERICA INC
HEADQUARTERS AND GEORGIA OPERATIONS
SPRAGUE-GOCDMAN ELECTRONICS INC
MATSUSHITA ELECIRIC CORP OF AMERICA

DEYOUNG MANUFACTURING INC

Address City, State, Zip Code
SANGAMO RD PICKENS SC 29671-9716
PO BOX 128

1201 S 2ND ST MILWALKEE Wi 53204-2410
5083 KINGS HWY SAUGERTIES NY 12477
ROUTE 202 SOMERVILLE HJ 08876

W GENESEE ST

19TH AVE SOUTH
P 0 BOX 867
5005 E MCDOWELL RD

11901 MADISON AVE
10400 RIDGEVIEW CT

2850 MT PLEASANT AVE
NELA PK

2652 DALRYMPLE ST

LOWER WASHINGTON ST
8700 £ THOMAS RD

P O BOX 1380

5 FORBES RD

2830 S FAIRVIEW ST
1710 S DEL MAR AVE
2800 BLUE STAR STREET

KANSAS CITY WORK
777 N BLUE PKY

2201 LAURELWOCD RD
1205 MCCONVILLE RD
PG BOX 4539
PG BOX 760

11620 SORRENTO VALLEY RD
PG BOX 81543 PLANT NG 1
8808 BALBOA AVE

515 FISHING CREEK RD

550 HIGH ST
GEORGE WASHINGTON HWY

2900 SEMICONDUCTOR DR
1200 COLUMBIA AVE

1 COMMERCIAL ROW
1414 ALLEN BRADLEY DR

2200 LAKE PARK DR

134 FULTON AVE
ONE PANASONIC WAY
PO BOX 1501

12920 NE I25TH WAY

AUBURN NY 13021
MYRTLE BEACH SC 29577
PHOENIX A7 85008-4225
CLEVELAND OH 44101
CUPERTINO CA 85014

BURLINGTON IA 52601
CLEVELANG OH 44112

SANFORD NC 27330

DOVER ANH (3820
SCOTTSDALE AZ 85252

LEXINGTON MA 02173-7305
WEST PALM BEACH FL

SANTA ANA CA 92704-5348
SAN GABRIEL CA 91776-3825
ANAHE M CA 92806-2591
LEES SUMMIT MO 64063-5712
SANTA CLARA CA 95054-1516
LYNCHBURG VA 24502-4535

MINERAL WELLS TX 78067-076C

SAN DIEGO CA 92121
SAN DIEGO CA 92123
NEW CUMBERLAND PA 17070-3007

BRADFORD PA 16701-3737
SMITHFIELD RI 02817

SANTA CLARA CA 95051-0606
RIVERSIDE CA 92507-2i14

WALLKILL NY 12589
EL PASD 7X 79838

SMYRNA GA 30080

GARDEN CITY PARK NY 1104(-53%2
SECAUCUS NJ 07094-2917

KIRKLAND WA 98034-7716
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Mfr.
Lode

56112
55680
56288
56845
57688

58361
59821

64053
71400

71744
73743
75042
80003

82104
81837

85348
D5243

TKO510
TROZ00

TK1326
TK1338
TK1395
TK1450
TK1544
TK1913

TK2048

TK2058
U4144

Replaceable Electrical Parts - 22354 Service

CROSS INDEX -~ MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, 7ip Code

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

DALE ELECTRONICS INC

ROHM CORP
QUALITY TECHNOLOGIES CORP

MEPCO/CENTRALAB
A NORTH AMERICAN PHILIPS L0

. COILTRON INC

BUSSMANN
DIV OF COOPER INDUSTRIES INC
CHICAGD MINTATURE |AMP INC

FISCHER SPECIAL MFG CO
IRC ELECTRONIC COMPONENTS
PHILADELPHIA DIV

TRW FIXED RESISTORS
TEKTRONIX INC

STANDARD GRIBSBY INC
DALE ELECTRONICS INC

GORDOS CCRP

ROEDERSTEIN E SPEZIALFABRIK FUER
KCNDENSATOREN GMBN

PANASONIC COMPANY

DIV OF MATSUSHITA ELECTRIC CORP
UNITED CHEMI-CON INC

NORTHWEST FOURSLIDE INC

PREM MAGNETICS INC
ROEDERSTEIN ELECTRONICS INC
TORYQ COSMOS ELECTRIC CO £7D
COMPUTER CONNECTIONS

WIMA :

THE INTER-TECHNICAL GROUP IND
UNION CARBIDE INC

KEMET DIV -

TDK CORPORATION OF AMERICA
MURATA ELECTRONICS UK LTD

REV APR 1980

5334 STERLING CENTER DRIVE
927 E STATE PKY
92 HAYDEN AVE

2300 RIVERSIDE BLVD
PO BOX 74

§ WHATNEY

PG BOX 18515

3400 HILLVIEW AVE
7158 MERCHANT AVE

6755 SW SANDBURG ST

114 OLD STATE RD

PO BOX 14480

CHEVY CHASE BUSINESS PARK
108G JOHNSON DRIVE

111 INDUSTRIAL RD

401 N BROAD ST

14150 S KARL BRAUN DR
PO BOX 500

820 RATHBONE AVE

2064 12TH AVE

PG BOX 609

250 GLENWOUD AVE
LUDMILLASTRASSE 23-25

ONE PANASONIC WAY

8801 W HIGGINS

SUITE 430

18224 SW 100TH CT
3521 N CHAPEL HILL RD
2100 W FRONT ST
2-268 SCBUDAI ZAWA
30608 SAN ANTONIO ST
ONE BRIDGE SF

PO 80X 23

401 PARK PL

SUITE 219

2254 N FIRST ST
SOUTHWOOD
FARNBOROUGH

WESTLAKE VILLAGE CA 91361
SCHAUMBURG 1L 80195-4526
LEXINGTON MA 02173-7929
NORFOLK NE 88701-2242
IRVINE CA 92713

PALD ALTO CA $4304-1318
EL PASO TX 79915-1207

TIGARD OR 97223-8008
ST LOUIS M0 63178

BUFFALD GROVE IL 60089
COLD SPRING KY 41076-9749
PHILADELPHIA PA 19108-1001
BEAVERTON OR 87077-0001

AURGRA Ti. 60507
COLLMBUS NE B8601-3632

BLOOMFIELD NJ (7003-2416
8300 LARDSHUT GERMANY

SECAUCUS NG (7094
ROSEMONT Ii. 60018-4704

TUALATIN (R 87062

MCHENRY IL 80050
STATESVILLE NC 28677-3651
KANAGAWA 228 JAPAN
HAYWARD CA 94544
IRVINGTON NY 10533

KIRKLAND WA 98033

SAN JOSE CA 95131
HANTS ENGLAND
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Component No.

Tektronix
Part No.

Serial/Assambly No.
Effective scont

Mame & Description

Al
A2
A3
A4
Ab
AB

A7

8~4

671-1418-00
671-1423-00
671-1415-00
671-1420-00
671-1422-00
670-7815-01

£71-1483-00

#fr.

Code  MFr. Part No.

CIRCUIT BD ASSY:MAIN
CIRCUIT BD ASSY:ATTEN
CIRCUIT BD ASSY:FRONT PANEL
CIRCUIT BD ASSY:TIMING
CIRCUIT BD ASSY:ALT SWEEP
CIRCUIT BD ASSY:EMI FILTER

CIRCUIT BD ASSY:SCALE ILLIM

80009
80003
80009
80009
80008
80009

80009

671-1418-00
671-1423-00
671-1415-00
671-1420-00
671-1422-00
670-7615-01

671-1463-00
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Tektronix  Serial/Assembly Ko. Mfr.
Comonent No. Part Ho. Effective Dscont Name & Description Code  Mfr. Part No.
Al 871-1418-00 CIRCUIT BD ASSY:MAIN BO00S  67:i-1418-00
AICi00 283-0853-00 CAP, FX{,CER DI:2.2PF,200V TK2048 (322C22902G5CA
AiCl14 281-0773-00 CAP, FXD,CER DI:0.01UF, 108,100V 04222  MAZ01C103KAA
AIC1i5 281-0773-00 CAP,FXB,CER DI:(.01UF, 10%, 100V (4222  MAZ01C103KAA
A1C136 281-0775-01 CAP,FXB,CER DI:0.1UF,20%, 50V 04222  SALOSEI04MAA
AlC120 281-0775-01 CAP,FXD,CER DI:0. 1UF,20%, 50V 04222 SALOBEIO4MAA
A1C125 ?81-0772-00 CAP,FXD,CER DI:4700PF, 108, 100V 04222  SALQICA7ZKAA
AlC1Z6 281-0767-00 CAP,FXD,CER DI:330PF,20%,100V 04222  MALDBC33IMAA
AlC127 281-0773-00 £AP,FXD,CER DI:0.01UF,10%, 100V 04222 MA201C103KAA
AlC130 283-0153-00 CAR,FXD,CER Di:18PF, 5%, 50V 04222 SR155A180JMA
ALC133 28:-0785-C0 CAP,FXD,CER DI:88PF,10%, 100V 04222 MA101ABB0KAA
ALC150 283-0853-00 CAP,FXD,CER DI:2.2PF, 200V TKZ048  C3220229026G5CA
AlCie4 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MAZ01C103KAA
AlC165 281-0773-00 CAP,FXD,CER DI:0.01UF, 108, 100V 04222  MAZO1C103KAA
ALC1TS 281-0772-00 CAP, FXD,CER DI :4700PF,10%, 100V 04222  SALQICA72KAA
AIC178 281-0767-00 CAP,FXD,CER DI :330PF,20%, 100V 04222 MALOBC33IMAA
ALC177 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V D4222  MAZOIC103KAA
AlC180 281-06327~00 CAP VAR,CER DI:4.5-30PF, 250VDC 52769  GKU3CD4E
AlCi9B 281-G862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MALID1CI0ZMAA
AIC1SG 281-0862-00 CAP,FXD,CER DI:D.001UF,+80-20%, 100V 04222  MALOIC10ZMAA
AIC200 280-0136-00 CAP, FXD,ELCTLT: 2. 2UF, 20%, 20V (5387  T322B8225M020AS
Alcz201 290-0136-00 CAP, FXD,ELCTLT: 2. 2UF, 20%, 20V 05397  T322B225MOZ0AS
ALC204 281-0811-00 CAP, FXD,CER DI:10PF,10%, 100V 04222 MALOIALOCKAA
ALC21C 281-0797-00 8010100 B010245 CAP, FXD,CER DI:15PF, 106, 100V 04222  SA1DBA1S0KAA
KlC210 281-0756-00 BO10246 ' CAP,FXD,CER DI:2.2PF +/-0.5PF, 200V 04222 SA10ZAZRZDAA
A1C215 281-0862-00 CAP,FXD,CER DI:0.D01UF,+80-20%, 100V 04222  MAL01CI0ZMAA
AlL220 281-0772-00 CAP, FXD,CER DI :4700PF, 10%, 100V 04222 SALOICATZKAA
A1{225 281-0862-00 CAP, FXD,CER D1:0.001UF, +80-20%, 100V 04722 MALDICLIOZMAA
A1CZ28 281-0862-00 CAP,EXD,CER DI:0.001UF,+80-20%, 100V 04222 MALDIC10ZMAA
AlC228 283-0665-00 CAP,FXD,MICA DI:180PF, 1%, 100V 00853 Di5SF191F0
A1C229 ~ 283-0665-00 CAP, FXD,MICA DI:190PF, 1%, 100V 00853  DiBSFi9IFD
AlC237 281-0327-G0 CAP, VAR, CER DI:4.5-30PF, 250VDC 52769  GKU30046
AiC238 281-0776-00 CAP,FXD,CER DI:120PF, 5%, 100V 20932  401E0100AD121d
ALC240 283-06843-0C CAP, FXD,MICA DI:22PF,0.5%,500V (0853  D1D5E220D0
AlC241 281-0777-00 CAP,FXD,CER DI:51PF,5%, 100V 04222  MALC1ASI0JAA
AlC242 281-0812-00 CAP,FXD,CER DI:1000PF,10%,100V G422z  MA103IC1OZKAA
ALC2R0 281-0768-00 CAP. FXD,CER DI 470PF,20%, 100V 04222  MAL0IAA71MAA
Alc2s1 281-0768-00 CAP,FXD,CER DI:470PF,20%, 10OV 04222  MALQIA47IMAA
AIC255 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 04222  MALOICIOZMAA
Al1C262 281-0862-00 CAP,FXD,CER DI:0.001UF, +80-20%, 100V 04222 MAICIC10ZMAA
Al1C274 281-0773-00 CAP, FX2,CER DI:0.01UF, 10%, 100V 04222  MAZ01CI03KAA
AlC28] 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V (4222  SALDSEI04MAA
AiC282 281-0767-00 CAP, FXD,CER DI:320PF,20%, 100V 04222  MALO0BC33IMAA
ALC292 290-0778-00 CAP, FXD, ELCTLT: 22UF . +50-20 %, 10V 55680  ULALAR20TAA
AiC312 281-0833-00 CAP,FXD,CER D1:4.7PF,+/-0.5PF, 100V 04222 MALDIAARDAA
A1C337 281-0893-00 CAP,FXD,CER DI:4,7PF +/-0.5PF, 100V (4222 MAL01A4R7DAA
A1C350 281-0756~00 8010100 BO10245 CAP,FXD,CER DI:2.2PF +/-0.5PF, 200V 04222 SA102AZRZDAA
AIC350 281-0811-00 8010246 CAP,FXD,CER DI:10PF, 108, 100V 04222 MALCIAIO0KAA
Al1C363 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MAI0IC1OZMAA
A1C381 283-0637-00 CAF,FXD MICA DI:20PF,2.5%, 500V 00853  DI1S5E20000
AiC381 283~0637-0t CAP, FXD, MICA DI:20PF,2.5%, 500V 09023  CDALSED200D03
A1C389 281-0773-00 CAP,£XD,CER DI:0.01UF, 10%, 100V 04222  MA201C103KAA
AIC390 281-0862-00 CAP, FXD,CER DI:0.0D1UF +80-20%, 100V 04222 MALQICIOZMAA
ALC398 283-0203-00 CAP FXD,CER DI:C.474F, 20%,50v 04222  SR305SC474MAA
ALC397 281-0773-00 CAP,FXD,CER DI:0.C1UF, 10%, 100V 04222  MA201C103KAA
ALC4AC2 281-0862-00 CAP, FXD,CER DI1:0.001UF,+80-20%, 100V 04222  MALGICIOZMBA
ALC406 281-0862-00 CAP, FXD,CER DBI:0.001UF,+80-20%, 100V 04222 MALDICIODMAA
ALCALS 283-0167-00 CAP, FXD,CER GI:0.1UF, 108, 100V 80009 283-0167-00
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Tektronix  Serial/Assembly No. Mfr.
Camonent No. Part No. Effective  Dscont Hare & Description ode _ Mfr. Part fo.
ALCALG 283-0051-00 CAP,FXD,CER D1:0.0033UF,5%, 10OV 04222  SR301A332JAA
AlC414 280-0246-00 CAP,FXD, ELCTLT:3.3UF, 10%, 15V 12954  DSR3EALEKL
AlCAi5 280-0246-00 CAP, FXD, ELCTLY:3.3UF, 10%, 15V 12954  D3R3IEALDKL
AlCAI8 281-0862-00 CAP,FXD,CER DE:D.0010F,+80-20%, 100V 04222  MALCICIOZMAA
AlC418 £81-0851-00 CAP,FXD,CER DI:180PF,5%, 100VDC 04222 MALGIALB1IAA
AlC420 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 MAZ201CL03KAA
AlC421 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MAZ01C103KAA
AlC451 281-0772-00 CAP, FXD,CER DI:47008F, 10%, 100V 04222 SALDICATZKAA
A1C453 281-0862-00 CAP,FXD,CER DI:0.C01UF,+80-20%, 100V 04222 MAL01C1CZMAA
AlC458 281-0852-00 CAP,FXD,CER DI:0.001UF ,+80-20%, 100V 04222 MALQICI0ZMAA
Al1CA80 281-0862-0C CAP,F¥D,CER DI.0.001UF,+80-20%, 100V 04222  MALDIC1OZMAA
AlC467 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 0422z MATDIC10ZMBA
A1C46S 281-0862-00 CAP,FXD,CER DI:0.001UF ,+80-20%, 100V 04222 MALOICI0ZMAA
AlC473 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MAIDICIOZMAA
AlCag7 281-0785-00 CAP,FXD,CER DI:88PF,10%, 100V 04222 MALOLAGBOKAL
AlC404 28:-0773-00 CAP FXD,CER DI:0.01UF, 10%, 100V 04222 MAZCICIO3KAA
AlC409 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%,100v 04222 MA201C103KAA
ALIC500 Z81-0903-00 CAP,FXD,CER DI:3.9PF, 100V 04222  MAIC1A3RSDAA
A1CB01 290-0246-00 CAP,FXD,ELCTLT:3.3UF, 10%, 15V 12954  D3R3EALISK]
ALCR02 281-G773-0C CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MA201C103KAA
A1C503 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SAI0BE104MBA
A1C504 290-0246-00 CAP, FXD,ELCTLT: 3.3UF, 10%, 15V 12954  D3R3IEALLK:
ALCEQS 280-0183-00 CAP,FXD, ELCTLT: 1UF, 10%, 35V 05337  T3228105KL35AS
ALCR0B 281-0772-00 CAP,FXD,CER DI:4700PF, 10%,100V 04222 SAIDICAT2KAA
ALCH07 280-0776-04 CAP, FXD, ELCTLT: 22UF , 20%, 1OV M1 80003 290-0776-04
AlCKL7 281-0772-00 CAP,EXD,CER DI:4700PF, 10%, 100V 04222  SALGICATZKAA
A1C518 281-0852-00 CAP,FXD,CER DI:1800FF, 10%,100VDC 04222 MAICIC182KAA
ALC519 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SAL10SE1C4MAA
A1Ch20 290-0246-C0 CAP,FXD,ELCTLT: 3.30UF, 10%, 15V 12854 D3R3EA1EKL
ALC525 281-0895-0C CAP,FXD,CER DI:6.8PF,100WVDC (4222  MALOIABREDAA
ALLS27 281-0797-00 CAP, FXD,CER DI:15PF,10%, 100V 04222  SALOBALLOKAA
AlCEZS 281~0785-00 CAP,FXD,CER DI.68PF, 10%, 100V 04222  MAI0IAGBOKAA
A1£531 281-C773-00 CAP, FXD,CER DI:0.01UF, 108, 100V 04222  MAZOLCIO3KAA
A1C537 281-0775-01 CAP XD, CER DI:0.LUF,20%, 50V 04222 SALOGEI04MAA
AlC538 281-0662-00 CAP,FX8,CER DI C.CO1UF,+80-20%, 100V 04222  MALI0ICLOZMAA
AlC539 281-0862-00 CAP,FXD,CER DI:C.00LUF,+80-204, 100V 04222 MALDICIOZMAA
ALCB40 200-0776-04 CAP, FADL ELLTLT - 22UF , 20%, 10V M1 80009  280-0776-04
ALCE45 285-1345-00 CAP,FXD, PLASTIC: 2200PF, 100V, 5% 55112 185{2200PF)
A1C547 281 -(768-00 CAP,FXD,CER DI.470PF,20%, 100V 04222  MALOLA47IMAA
ALCH85 281-0768-00 CAP,FX0,CER DI:470PF,20%, 100V 04222 MALO1A47IMAA
A1C580 290-0136-00 CAP, FX0,ELCTLY 2. 2UF , 20%, 20V 05387  T3228225MD20AS
ALCBOR 281-0862-00 CAP, FXD,CER DI:C.001UF ,+8C-20%, 100V 04222 MAIOICIOZMAA
AIC835 281-0826-00 CAP,7XD,CER DI:2200FF, 10%, 100V 20932  401EMICOADZ2ZK
AICBAS 299-0776-00 CAP, FXD, ELCTLT: 22UF ,+50-20 %, 10V 55680  ULAIAZZOTAA
AlCe47 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 04222 MALDIC1OTMBA
A1CE48 281~0775-01 CAP,FXD,CER DI;0.1UF,20%,50¢ 04222  SAL105E104MAA
ALCBAD 281-0862-00 CAP,FXD,CER D1:0.001UF +80-20%, 100V 04222 MALDIC10ZMAA
ALCET73 281-0797-00 CAP,FXD,CER DI:15PF,10%, 100V 04222  SALOBALSOKAA
AICTE4 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MAZOLCIO3KAA
AICT71 281-0777-00 CAP,FXD,CER DI:51PF, 5%, 100V 04222  MALDIASI0JAA
AlCT74 281-0327-00 CAP,VAR,CER DI:4.5-30PF, 250VC 52769  GKU30D45
AILTTS 281-0946-00 CAP,FXD,CER DI:1.5PF,+/-0,25PF, 100V 04222 MALOIAIRBCAA
ALC777 281-0771-00 CAP,FXD,CER DI:2200PF,20%,200V 04222  SALOGEZ2Z2MAA
AIL7T9 285-1101-00 CAP,FXD, PLASTIC:0.022UF, 10%, 200V 19396  223K02PT485
ALCT8L 281-0777-00 CAP,FXD,CER DI:51PF,5%, 100V 04222  MALOIASI0JAA
AIC782 281077501 CAP,FXD,CER DI:C.1UF,20%, 50V 04222 SALOSE1C4MAA
AlCT84 281-0811-00 CAP,FXD,CER DI:10PF,10%, 100V 04222 MALOIALOOKAA
ALCTES 281-0840-00 CAP, FXD,CER DI:1.5PF,+/-0.25PF, 100V 04222  MALO1AIRSCAA
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Replaceable Electrical Parts - 22354 Service

Tektronix  Serial/Assembly No. Hfr.
Camponent No, Part Ko. Effective  DBscont Name & Description Coda  Mfr. Pari Ho.
AIC787 281-0771-00 CAP,FXD,CER BI1:2200PF,20%, 200V 04722 SALOGEZ22MAR
.AIL789 285-1101-00 CAP, FXB, PLASTIC:0. 022UF , 10%, 200V 19396  223K0ZPT485
A1C796 281-0775-01 CAP, FXD,CER B1:0.1UF,20%, 50V 04222 SAL05E104MAA
A1C797 281-0775-01 CAP, FXD,CER D1:0.1UF,20%, 50V 04222  SAI0SELO4MAA
ALC793 285-1460-00 CAP, FXD,MTLZD: 0. 14F, 20%, 250V, 544 LEAD TKIS13 MKS 2 0.1/250/20
SPACING
AlCg24 281-0785-00 CAP,FXp,CER DI:68PF, 10%, 100V 04222 MAL0IAGS0KAA
AlC825 281-0767-00 CAP,FXD,CER DI:330PF,20%, 100V 04222 MAL0BC331MAA
AIC828 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  SA105E104MAA
AiC832 281-0775-01 CAP,FYXD,CER D1:0.1UF,20%,50¢ 04222 SALOSE1CAMAA
A1C835 281-0775-01 CAP,FXD,CER DI:0. 1UF,20%,50V 04222 SALQSE104MAA
AlLB45 281-0771-00 CAP,FXD,CER DI:2200PF,20%,200¢ 04222  SA106E222MAA
AlCB46 281-0756-00 CAP, FXD,CER DI:2.2PF,+/-0.5PF, 200V 04222  SA102AZR2DAA
AlCB47 285-1460~00 CAP, FXD,MTLZD:0.1UF, 20%, 250V, 54 LEAD TKI913 MKS 2 0.1/256/20
SPACING
AIC848 285-1460-00 CAP,FXD MTLZD: 0. IUF, 20%, 250V, 5 LEAD TK1913 MKS 2 0.1/250/20
SPACING
AlC851 285-1480-00 CAP, FXD,MTLZD: 0. TUF, 20%, 250V, 5 LEAD TKI813 MKS 2 0.1/250/20
SPACING
ALCB53 281-0767-00 CAP,FXD,CER DI:330PF,20%, 100V 04222  MALOBC33IMAA
AlCa54 283-0275-00 CAP,FXD,CER DI:0.001UF, 20%, 3000V 51406  DHRIZYSS102M3KV
AICB55 285-1255-00 CAP, FXD, PLASTIC: 9. DEUF, 20%, 3KV , 56280  430P582
ALCB71 285-1480-00 CAP, XD MTLZD: C. 1UF, 20%, 250V, 54 LEAD TK1913 MKS 2 0.1/250/20
SPACING
AlCB73 285-148G-G0 CAP,FXD,MT1.ZD:0.1UF, 20%, 250V, 544 LEAD TK1913 MKS 2 0.1/250/20
SPACING
AICB75 285-1460-0C CAP, XD, MTLZD:; 0. 1UF, 20%, 250V, 54M LEAD TKi913 MKS 2 0.1/250/20
SPACING
ALC877 285-1460-00- CAP, FXD,MTLZD: 0. 1UF, 20%, 250V, 58 LEAD TKi913 MKS 2 0.1/250/20
SPACING
A1C8BL 230~0946-00 CAP, FXD, ELETLY : 270UF +100-10%, 40V 00853 30IEN271W040B2
A1C882 285-1100-00 CAP, FXD, PLASTIC:0.022UF , 5%, 200V 18396  223J02P7485
AIC893 283-0279-00 CAP, FXD,CER DI:0.00IUF,20%, 3000V 51406  DHR12YSS102M3KV
A1C904 285-1222-00 CAP, FXD,PLASTIC:O. 068UF , 20, 250V 55112  158/.068/M/250/H
A1C906 290-1206-00 CAP, EXD,ELCTLT- 270UF, 20% , 450V TK900
AC907 285-1177-01 CAP, FXD, PLASTIC: 1UF, 0%, 450V 80009 285-1177-01
AIC808 283-0481-00 CAP,FXD,CER DI:220PF,10%, 250VAC TKI395 RKOBi1
AiCS17 281-0812-00 CAP,#XD,CER DI:1000PF,10%, 100V 04222  MAT01C102KAA
430919 281-0852-00 CAP, FXD,CER DI:1800PF,10%,100VDC 04222 MALDIC182KAA
AlC922 281-0775-01 CAP,£XD,CER D1:0.1UF,20%, 50v 04222 SALOSE104MAA
ALCHZ5 290097300 CAP, FXD, ELCTLT: 100UF, 20%, 25VIC 55880  ULBLELOIMPA
A1C940 290-0922-00 CAP, XD, ELCTLT : 1000UF, 20%, 50V 55680  ULBIELOZ2TFAANA
A1C941 285-1460-00 CAP, EXD, MTLZD: 0. 1UF, 20%, 250V, 344 LEAD TKI813 MKS 2 0.1/250/20
SPACING
AlC942 290-0768-00 CAP, XD, ELCTLY : JOUF , +50-20%, T00WVDC: 54473 ECE-A100V1OL
A$C943 290-0768-00 CAP, FXD, ELCTLT : 16UF , +50-20f%, 1OXWVDC 54473  ECE-ALOOVIOL
A1C944 280-0183-00 CAP, XD, ELCTLT : 1UF, 10%, 35V 05397  T3228105K035A3
ALCS45 281-0775-01 CAP,FXD,CER DI:0.1UF,20%,50V 04222 SALOGE104MAA
A1CH54 290-0947-00 CAP,FXD,ELCTET:33UF +50-10%, 160V W/SLEEVE 55880  UHCZC330TFA
A1C956 290-0768-00 CAP, FXD,ELCTLT: 1OUF, +50-20%, :00WVOC 54473  ECE-AL0OVIOL
ALCO%E7 280-0346-00 CAP, FXD, ELCTLT : 270UF ,+100-10%, 40V 00853 301EN271W04082
A1C960 280~1129-00 CAP, FXD, ELCTLY : 1000UF, +100%- 10, 12V 55280 ORDER BY DESCR
A1C3851 290-1129-00 CAP, FXD, ELCTLT : 1000UF, +100%-~ 10, 12V 56283  ORDER BY DESCR
A1C962 290-1129-00 CAP, FXD, ELCTLT : 1000UF , +100%-10%, 22V 56288 ORDER BY DESCR
A1C863 290-1129-00 CAP, FXD, ELCTLT : 1000UF +100%-10%, 12V 56283 ORDER BY DESCR
A1CS68 280-1128-00 CAP, FXD, ELCTLT : 1000UF, +100%- 1%, 12V 56289  ORDER BY DESCR
A1CO70 290-0689-00 CAP, FXD, ELCTLT : 4700UF, 20%, 10V TKO510 ECEA1AS472
ALCYT5 285-1255-00 56289 430PE82
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Tektronix  Serial/Assembly No. Mfr.
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ALCE76 285-1255-00 CAP, FXD, PLASTIL:0.08UF , 205, 3KV 56289  430P5a2
A1C879 285-1255-00 CAP,FXD, PLASTIC:0.01UF , 20%, 3KV 56788  430rb82
AlCag7 285-1100-00 CAP,FXD, PLASTIC:0.0224F , 5%, 200V 189386 223302P1485
AlCRI33 152-0141-02 SEMICOND DVC,DI:Sw,SI,30V,150MA,30V,D0-35 03508 DA2527 (IN4152)
AICRI83 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (iN4152)
AICRZCO 152-0141-02 SEMICOND DVC,DI:SW, 51,30V, 150MA, 30V, D0-35 03508  DAZE27 (iN4152)
AICR201 152-0141-C2 SEMICOND DVC,DI.SW,SI,30V,150MA, 30V,00-35 03508  DA2527 (1N4152)
ALCRZ02 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150M4,30v,00-35 03508  DA2527 {1N4152)
AICR203 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 {IW4152)
AlCR226 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DAZ527 {iN4152)
AlCRz27 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DARS27 {iN4152)
AlCRZ28 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30v,D0-35 03508  DA2527 {IN415Z2)
AlCRZ29 152-0141-02 SEMICOND DVC,DI:SW,S1,30V, 150MA, 30V, D0-35 03508  DA2527 {iN4152)
ALCR3T2 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508  DA2527 {1N4152)
ALCR3G3 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508 DA2527 {1Na152)
A1CR389 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M4,30v,DC-35 C3508 DA2527 {1N4152)
A1CRA05 152-0141-02 SEMICOND DVC,DI:-SW,51,30v,150M4, 30V, D0-35 03508  DA2527 {IN4152}
A1CRA0B 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508 DAZS27 (1N4152)
A1CR4A09 152-0141-02 SEMICOND BVC,DI:SW,SI,30v,150M4,30V,00-35 03508 DA2S27 {1Mdi52)
ALCRAL4 152-0141-02 SEMICOND DVC,DI:5W, 51,30V, 150MA,30V.00-35 (3508 DA25Z7 (14152}
AICRALS 152-0141-02 SEMICOND BYC,DI:5,ST,30v,150MA,30V,D0-35 03508  DAZBEZ7 (1N4152)
ALCR419 152-01431-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V, D0-35 03508 DA2527 (1n4152)
A1CR4B7 152-0141~02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V,D0-35 . 03508  DAZS2Y (IN4152)
AlCR4A78 152-0141-02 SEMICOND DVC,DI:5W, 81,30V, 150MA, 30V, D0-35 03508  DA2527 (IN41BZ)
ALCRA7T 152-C141-02 SEMICOND DVC,DI:SW,S1,30V,150M4,30V,00-35 03508  DAZS27 (1N41R2)
A1CR501 152-0075-00 SEMICOND DVC,DBI.SW,GE, 22V, 80M,00-7 80008  152-0075-00
ALCRE0Z 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA, 30V, D0-35 (03508  DAZ527 (IN4152)
A1CRE03 152-0851-00 DIODE, SIG: SCHTKY, ;80V, 2. 25PF; ING263{HSCHI00 80008 152-0851-00
1},00-35,TR
A1CR508 152-0141-02 SEMICOND DVC,DE:SW,S1,30V,150MA, 30V, D0-35 03508  DAZ527 (IN4152)
AICRB0S 182-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V,00-35 03508  DA2527 [1N4152)
AICRAR14 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V, D0-35 03508  DA2527 (iN4152)
AICR518 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 {iN4157)
AICR529 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 (03508 DAZ527 {iN4152)
AICR551 152-0141-02 SEMICOND DVC,DI1:SW,51,30V,150MA,30V,00-35 (3508  DA2527 {IN4152)
AICREB4 152-0141-02 SEMICOND DVC,DI:SW, 51,30V, 150MA,30V,D0-35 03508  DA2527 (1N4152)
ALCRBAL 152-0851-00 E)%GI}E . SHG:SCHTKY, B0V, 2. 25PF; INB2B3(HSCHIOO 80008  152-0951-00
1),00-35,TR
A1CRB47 152-6141-02 SEMICOND DVC,DI:SW,S1,30V,150M4,30V,D0-35 03568 DA2527 (1N4152})
ALCR848 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 Q3508  DAZ527 (1IN4182)
ALCRE49 152-0141-02 SEMICOND DVC,DI.5W, 51,30V, 150MA, 30V, DO-35 03508  DAZ527 (1N4152)
ALCR712 152-0141-02 SEMICOND DVC,Di:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (IN4152)
AICR73] 152084102 SEMICOND DVC,DI:5W,ST,30V,150MA, 30V, D0-35 03508 DA2527 {iN4152)
ALCR784 152-0141-02 SEMICOND DVC,DI:SW.SI,30V,150MA,30v,D0-35 03508 DA2527 {IN4152)
ALCR770 152-0143-02 SEMICOND OVC,DI:5M,SE,30V,150MA,30V,D0-35 03508  DA2527 [iN4157)
ALCR780 152-0141-02 SEMICOND DVC,DI:SW, 51,30V, 150MA, 30V, D0-35 03508 DA2527 (1N4152)
ALCRB05 152-0141-02 SEMICOND DVC,DI:5w, ST, 30V, 150MA, 30V, 00-35 03508  DAZ527 (1M4152)
ALCRB18 152-0141-02 SEMICOND DVC,DI:SW, S5, 30V, 150MA, 30V, DC-35 03508 DA2527 (IN4152)
ALCRB2C 152-0141-02 SEMICOND DVC,DI:Sw,S1,30V,150MA,30V,D0-35 (03508  DA2527 [IN4152)
ALCRB23 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 {IN415Z)
A1CRBZ4 152-0851-00 DiODE,SIG:SCHTKY ,:B0V,2.25PF; INB2B3(HSCHI00 80008 152-0851-0C
1),00-35,TR
ALCREZE 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508  DA2527 {IN4152)
ALCRB28 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508  DA2527 {1N4152)
ALCRBAG 152-0141-02 SEMICOND DVC,DI:3W,31,30V,150MA,30V,00-35 03508 DAZ527 {iN&152)
ALCRB45 152-0141-02 SEMICOND DVC,DI:SW,SE,30V,150M4,30V,00-35 03508  DA2527 {1N4152)
A1CR851 152-0400-00 SEMICOND OWC,DI:RECT,SI,400V,1A 14552  MB2501
AICR853 152-0400-00 SEMICOND DVC, D3 :RECT,SI,400V,1A 14552  MB2sGi
8-8 REV APR 1980



Replaceahle Electrical Parts - 2235A Service

Tektronix  Seriai/Assenbly No. Hfr.
Component. Ko, Part Ka. Effective  Dscont Hame 8 Description Code  Mfr. Part No.
ALCR854 152-0400-00 SEMICOND DVC,D1:RECY,SI,400V,1A 14552 MB2S0L
ALCRE55 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552  MB2501
ALCR882 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (IN4152)
A1CR301 152~0040-006 SEMICOND DVC,DI:RECT,SI,BOOV,1A,D0-41 80003  152-0040-00
ALCRS02 152-0040-00 SEMICOND DVC,DI:RECT,SI,600V,1A,D0-41 80009  152-0040-0G
AICRS03 152-0040-00 SEMICOND DVC,DI:RECT,SI,500V, 1A, D0-41 80009  152-0040-0C
ALCR904 152-0040-00 SEMICOND DNC,DI:RECT,SI,600V,1A,00-41 80003 152-0040-00
ALCRS07 152-0661-01 SEMICOND DVC,DI:RECT,SI,BOOV,3A 80003  152-0561-01
A1CR308 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 {IN4152)
A1CR20 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V, 1A 14552 MB2501
AICR946 152-0400-00 SEMICOND DVC,DI:RECY,SI,400V,1A 14552 MB2501
ALCRI47 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MB25Q1
AICRS4B 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508  DA2527 (1N4152)
ALCRS54 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552  MB2501
AICR955 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V, A 14552 MBS0
ALCRY56 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14352  MB25CL
ALCRIS7 152-0400-00 SEMICCND DVC,DI:RECT,ST,400V,1A 14552 MB2501
A1CRIB0 152-0400-00 SEMICOND DVC,DI:RECT,SI, 400V, 1A 14552 MB2501
A1CR961 152-0400-00 SEMICOND OVC,DI:RECT,SI,400V,1A 14552 MB2501
ALCR362 152-0400-00 SEMICOND DVC,DI:RECY,SI,400V,1A 14552 MBZ501
A1CR963 152-0400-00 SEMICOND DVC,DI:RECT,SI,400V,1A 14552 MB2501
ALCR985 152-0400-00 SEMICOND DVC,DI:RECY,SI,400V, 1A 14552 MB2501
ALCRY57 152-0581-00 SEMICOND DVC,DI:RECT,SI,20V,1A,AS9 80008 152-0581-00
ALCRO70 152-0581-04 SEMICOND DVE, DI:RECT,SI, 20V, 1A,A59 04713  IN5BI7RL
A1DS856 150-0035-00 LAMP, GLOW: 90V MAX, 0. 3A AID-T WIRE LD 71744 AlB-120
ALDS858 150-0035-00 LAMP, GLOW:O0V MAX, 0. 34A AID-T WIRE LD 71744 AlB-120
ALDSB70 150-0035-00 LAMP, GLOW: 90V MAX, 0. 34A AID-T WIRE LD 71744 A18-120
ALE200 278-0752-00 CORE, EM: FERRITE 34899 2743001111
ALE201 276-0722-00 CORE, EM: FERRITE 34839 2743001111
A1EZ72 275-0752-00 CORE, EM: FERRITE 34809 2743001111
ALES30 276-0752-00 CORE, EM: FERRITE 34898 2743001111
AlEST0 276-0635-00 CORE, EM: TOROID, FERRITE 02114 788 T188/3E2A
Aljz222 136-0949-00 SKT,PL-IN ELEK:18 POS,SIP,LOW PROFILE 80008  136-0949-00
AlJ2223 136-0949-00 SKT,PL-IN ELEK:18 POS,SIP,LOW PROFILE 80009 136-0949-00
A1J2300 : 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
A1J2400 131-0583-00 TERM, PIN:0.46 £ X 0.025 5Q PH BRZ GLD PL 22526  48283-029
A1J2500 131-0589-60 TERM,PIN:0.46 L X 0.025 5Q PH BRZ 6L PL 22528  48283-029
A1J2500 131-0589-00 TERM, PIN:0.48 L X 0.025 50 PH BRZ 6LD PL 2es26  48283-029
ALJ2700 131-0589-00 TERM,PIN:0.46 L X 0.025 5C PH BRZ GLD PL 22526 48283-029
ALJ2850 131~-0589-00 TERM,PIN:C.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-02%
A139103 131-0588-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
AL38108 131-0589-00 TERM,PIN:0.46 | X 0.025 SQ PH BRZ GLD PL 22526 48283-029
A139400 131-4888-00 CONN,RCPT, ELEC:HEADER,1 X 15 80003  131-4888-00
AlJ9e44 131-0589-00 TERM,PIN:0.46 L X.0.025 SG 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
A1J9882 131-0588-00 TERM,PIN:0G.46 L X 0.025 SQ PH BRZ GLD PL 72526  48283-022
ALJo84 131-0589-00 TERM,PIN:G.46 L X 0.025 $Q P4 BRZ GLD PL 22526 48283-029
A1L266 108-1488-00 COIL,RF:FXD,1UH,10% 80009  108-1488-00
ALL267 108-1488-00 COIL, RF:FXD, 1UH,10% 80009 108-1488-00
Aiids] ‘ 108-1488-00 COIL,RF:FXD, 1U4,10% 80008 108-1488-00
Ai1499 108-1488-00 COIL RF:FXD, 1UH, L0% 80009  108-1488-C0
A1L956 108-1313-00 INDUCTOR, FIXED: 33UH, 10%, 1,84 80009 108-1315-00
A1L980 108-1319-00 INDUCTOR, FIXED: 33UH, 10%, 1.8A 80009 108-1315-00
ALLgE] 108-1319-00 INDUCTOR, FIXED:33UH, 10%,1.8A 80009  108-1319-00
AlL 968 108-1319-00 INDUCTOR, FIXED:33UH, 10%,1.88 80008  108-1318-0C
AlQ102 151-0712-00 TRANSISTOR:PNP, ST ,70-92 80005  151-0712-00
A10103 151-0712-00 TRANSISTOR: PNP, ST, T0-02 80000  151-0712-00
AlQ114 151-0190~00 TRANSISTOR:NPN, ST, TO-92 80009  151-C180-00
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Replaceable Electrical Parts - 22354 Service

Tektronix  Serial/Assembly Ho. Mfr.
Comonent No. Part No. Effective  Dscont ame & Description Code  Wfr. Part No.
AL15 151-0190~00 TRANSISTOR: NEN, §1, 70-02 80009  151-0190-00
AlQ152 151-0712-00 TRANSISTOR: PNP, 51, 70-92 80009 15:-0712-00
ALEH53 151-0712-00 TRANSISTOR: PNP, §I, T0-02 80009  151-0712-00
ALQ164 151-0190-00 TRANSISTOR: NPN, 51, T0-92 80009  151-0190-00
ALQ165 151-0190-00 TRANSISTOR: NPN,SI, T0-02 80009 151-0130-00
AlG202 151-0944-00 TRANSISTOR, SIG:BIPLOAR NPN: 15V, 30A,4.568HZ;M 80009  151-00944-00
PSS01,70-82, {BEC PINOUT)TAPE & AMMD PACK
A1Q203 151-0844-00 TRANSISTOR, SIG:BIPLOAR, NPN; 15, 30A,4.56H7 ;4 80008  151-0944-00
PS901,T0-92, (BEC PINOUT)TAPE & AMMO PACK
A1Q206 151-0369-00 TRANSISTOR: PNP,SI,X-55 80000 151-0369-00
ALQea? 151-0369-00 TRANSISTOR: PNP, S1,X-55 80005  151-0369-00
ALG230 151-0¢71-00 TRANSISTOR: PP, ST, T0-92 BOO0E  151-0271-00
AL0231 151-0271-00 TRANSISTOR: NP, $1,T0-92 80008 153-0271-00
AlQ254 151-0752-0% TRANSISTOR: NPN, ST, MARCO T 04713 SRF3188
A10255 151-0752-01 TRANSISTOR: KPN,SI,MARCO T 04713 SRF3188
A1Q256 151-0752-00 TRANSISTOR:NPN, ST MARCO T 25403  BFRY6
A1Q257 151-0752-00 TRANSISTOR:HPN, S, MARCO T 25403 BFR96
A10283 151-0736-00 TRANSISTOR:WPN, SI,T0-92 80009 151-0736-00
A1Q284 151-0712-00 TRANSISTOR: PNP,SI,T0O-92 80009 151-0712-00
AlGeas 151-0712-00 TRANSISTOR: NP, $1,70-92 8GO0 151-0712-00
A1G302 0302 & 0303 MATCHED
A10302 151-0711-01 TRANSISTOR:NPN, ST, TO-92 047313 SPSBAOBM
A1Q327 Q327 & (328 MATCHED
A1Q327 151-0713-01 TRANSISTOR:NPN, SI,T0-92 04713 SPS8E08M
AlQazs 151-0711-01 TRANSISTOR:NPN, SI, T0O-92 D4713  SPSBE0EM
A10369 151-0188-00 TRANSISTOR: PNP, SI,T0-02 80000 151-0188~00
A10381 151-1042-01 SEMICOND BVC SE:FET,SI,T0-92 22229
AlQ382 151-1042-00 SEMICOND DVC SE:FET,SI,70-82 80009  151-1042-00
{LOCATIONS A & B)
A10384 151-0711-02 TRANSISTOR:NPN, SI,T0-62 80008 151-0711-02
ALQ392 151-0188-00 TRANSISTOR: NP, ST, T0-82 80009  151-0188-00
A1Q397 151-0180-00 TRANSISTOR:NPN, ST,T0-82 80009  151-0180-00
A10399 151-0188-00 TRANSISTOR: PNP, ST, T0-82 80000 151-0188-00
A1Q400 151-0188-G0 TRANSISTOR: PNP, 51,70-92 80008  151-0188-00
ALQ407 151-0188-00 TRANSISTOR: PAP,S1,T0-92 80008 151-0188-00
A10406 151-0712-00 TRANSISTOR: PAP,S1,70-92 80009 151-0712-00
A1Q406 151-0711-60 TRANSISTOR:NPN, $1,T0-028 80009 151-0711-00
A1Q408 151-0712-90 TRANSISTOR: PNP, ST, 70-92 80008 151-0712-G0
ALQ413 151-0196-00 TRANSISTOR:NPN, SI,T0-82 80009 151-0180-00
A10419 151-0711-00 TRANSISTOR:NPN, ST, 70-928 80000 151-0711-00
ALQ4z0 151-0711-07 TRANSISTOR: NEN, ST, TO-92 80009  151-0711-02
A1Q42: 151-0712-00 TRANSISTOR:PNP, SI,T0-02 80009  151-0712-00
A1Q422 151019900 TRANSISTOR: PNP,S1,T0-92 80005  151-0199-00
A10423 151-0424-00 TRANSISTOR: NPN, ST, T0-02 80008 151-D424-00
AlQ4z8 151-0711-00 TRANSISTOR: NPN, S1,T0-92B 80008 151-0711-00
A1Q429 151-0712-00 TRANSISTOR:PNP,51,T0-02 80008  151-0712-00
A10440 15:-0711-00 TRANSISTOR:NPN, SI,TO-928 80000 151-0711-00
A10441 151-0711-00 TRANSISTOR:NPN,S1,T0-928 80008 151-0711~00
A1GA46 151-0188-00 TRANSISTOR: PNP, ST, TO-G2 820009 151-0188-00
A10450 151-0190-00 TRANSISTOR: NPN, ST,70-82 80008 151-0190-00
ALG4T3 151-02756-00 TRANSISTOR: PP, SI, T0-02 80009  151-0276-00
Al0474 181-0276~00 TRANSISTOR: PNP, SI,T0-92 80009  151-0276-00
A1Q476 151-0180-00 TRANSISTOR: NPN, 8, 7082 80009 151-0190-00
A10477 151-0188-00 TRANSISTOR: PNP, ST, 70-92 80009 151-0188-00
A1Q487 151-0424-00 TRANSISTOR: NPN, 1, T0-92 80009 151-0424-00
A3Q501 151-0216~00 TRANSISTOR: PNP, S1,T0-02 8000%  151-0216~00
ALQS08 151-0188-00 TRANSISTOR: NP, ST, T0-52 80008 151-0188-00
A1Q311 151-0188-00 TRANSISTOR: PP, SI,T0-02 80008 151-0188-00
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Repiaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly Ro. Mfr.
Campenent No. Part Ko, Effective _ Dscont Nare & Description Code  Mfr. Part No.
AiQ525 151-6180-00 TRANSISTOR:NPN, ST, T0-92 80009  151-0180-0C
ALQ555 151-0190-00 TRANSISTOR:NPN,S1,T0-92 80000  151-0190-00
A1Q576 151-0188-00 TRANSISTOR: PNP,SI, T0-82 80005  151-0199-00
ALQ578 151-0189-00 TRANSISTOR:PNP,S1,T0-92 80008  151-0199-00
A10Q583 151-0198-00 TRANSISTOR: SELECTED 80008 151-0198-00
A1G588 151-0198-00 TRANSISTOR : SELECTED 80008 151-0188-00
AlQB41 151-0190-00 TRANSISTOR:NPN,SI,70-92 80009  151-0190-00
AlQ768 151-0180-00 . TRANSISTOR:NPN, S, TO-82 80008  151-0190-00
AQ770 151-0221-00 TRANSISTOR: PNP, ST, T0-62 80008  151-0221-00
AIQ775 151-0347-0¢ TRANSISTOR:NPN,S1,70-92 80009  151-0347-00
ALQ778 151-0188-00 TRANSISTOR:PNP,SI, T0-82 80008  151-0188-00
AlQ779 151-0350~00 TRANSISTOR:PNP, ST, T0-92 04713 25401
A1Q780 15:-0424-00 TRANSISTOR:NPN, ST, 70-82 80009  15i-0424-00
AlQ785 151-0347-00 TRANSESTOR:NPN, S1,TD-92 80003 151-0347-00
ALQ789 151-0350-00 TRANSISTOR: PNP,SI, TO-92 04713 2N5401
AlGB04 151-0188-0¢ TRANSISTOR: PNP,SI,T0O-02 86008  151-0188-00
AlQ814 151-0188-00 TRANSISTOR: PNP,SI,TO-92 80008 151-0188-00
AlQ825 151-0424-00 TRANSISTOR:NPK,S1,70-82 8000e  151-0424-00
AlQazs 153-0198-00 TRAMSISTOR: PNP, SI,T0-82 80008  151-0199-C0
A1Q835 151-0199-00 TRANSISTOR: PNP,SI,T0-92 80003  15:-0188-00
AL084C 151-0347-00 TRANSISTOR:NPN, ST, TC-92 80008  151-0347-00
A1QB4S 151-0350-00 TRANSISTOR: PP, SI, TO-52 04713 285401
A10B82 151-07356-00 TRANSISTOR:NPN,SI,T0-82 80008  151-0736-00
A1G885 151-0443-00 TRANSISTOR: PNP, ST, T0-82 80009  151-0443-00
A1Q808 151-0164-00 TRANSISTOR: PP, SI,TG-92 . 04713 MPS2907A
A1Q928 151-0432-00 TRANSISTOR:NPN,SI,625Md, TO-92 27014 TO7391E2
A14830 151-0154-00 TRANSISTOR:PNP,SI, TO-82 04713 MPS2807A
A1Q935 151-0565-00 THYRISTOR, SCR:8A, 200V, SENS GATE, T0-220 80008  151-0565-00
W/ LEADFORM
A1Q938 151-0276-00 TRANSISTOR: PNP, ST, TO-82 ' 80009  151-0276-Q0
AQ338 151-0276-00 TRANSISTOR: PNP,SI, T0-82 80008  151-0276-00
AlQRas 151-0432-00 TRANSISTOR: NN, ST, 625MW, T0-92 27014 TO7381E2
A10946 151-0852-00 TRANSISTOR: 80008  15}-0852-00
AlQo47 151-0852-00 TRANSISTOR: 80003  151-0852-00
A1Q9070 151-1245-00 TRANSISTOR:MOSFET N-CHAN, T0-220 80009  151-1245-00
ALR1O0 313-1430-00 RES, PXD, FILM: 43 OHM, 5%, 0. 20 57868 TR20T6S 43t
ALR101 313-1430-00 RES,FXD,FILM: 43 OHM, 5%,0.24 57668  TR20JT68 43E
AlR10Z 322-3155-00 RES, FXD, FILM: 402 OH,1%,0.24,TC=TO 57668 CRB20 FXE 402
AIRI03 322-3155-00 RES, FXD,FILM: 402 OHM,1%,0.24,TC=T0 57668  CRR20 FXE 402
AlRI04 322-3101-00 RES, FXD, FELM: 110 OHM, 1%,0.2%, TC=T0 91637  CCF50-2G110R0F
AIR105 322-3101-00 RES, FXD,FILM: 110 OHM, 1%, 0.24, TC=T0 91837  CCF50-2G110R0F
AIRL06 322~3161~00 RES, FXD, FILM: 464 OHM,1%.0.2W,TC=T0 91837  CCF50-264B4R0F
AIR10B 322-3223-00 RES,FXD,FILM: 2.05K OHM, 1%,0.2W, TC=TO 57668 CRBZD FXE 2KO5
ALRI(A 322-3221-00 RES, FXD,FIIM:1.96K OFM, 1%,0.24, TC=T0 80009 322-3221-00
AIR113 322-3193-00 RES.FXD.FELM 1K OHM, 1%, 0.9, YC-TC 57668 CRB20 FXE KOO
AlR114 322-3210-00 RES, FXD, F1iM:1.5< OBM, 1%,0.2W,TC=TC 57668 CRB20 FXE K50
AIRL15 322-3210-00 _ RES, FXD,FIiM: 1.5 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K50
AIR118 313-1511-00 RES, FXD, FI1M:510 OHM, 5%, 0.2 57668 TR20JIG8 510E
AlRLL7 " 322-3183-00 RES, FXD, FILM: 1K OHM, 1%, 0. 24, TC=TO 57668 CRB20 FXE 1KDO
AIR118 322-3183-00 RES, FXD,FILM: 1K OHM, 1%, 0. 24, TC=TO 57668 CRB20 FXE 1KOO
- AIR118 322-3293-00 RES, FXD, FILM: 11K OI—M,Z%,O 2W, TC=T0 57668 CRB20 FXE 11KD
ALR12C 322-3123-00 RES, FXD,FILM: 187 OKM, 1%,0.2d,TC=TD 57668 CRB20 FXE£ 187E
ALR121 322-3123-00 RES,FXD, FILM: 187 OHM,1%,0.24, TC=T0 57668  CRBZ0 FXE 187E
AtR122 313-~1820~00 RES, FXD,FI1¥: 82 OHM, 5%, 0. 2W 57668 TRZOJE 82E
AtR123 313-1622-0C RES, FXD,FILM:B.2K OHM, 5%, 0.2W 576688  TRZQJE 06K2
AiR124 313-1622-00 RES, FXD, FILM:6.2K OHM, 5%, 0.2 57668  TR2OJE 06KZ
AIRIZS 322-3172-00 RES, FXD,FIL¥:604 OBM,1%,0.24,TC=T0 57668 CRB20 FXL 6Q4E
AIR126 322-3180-00 RES, FXD,FILM: 453 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 453F
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Replaceable Electrical Parts - 2235A Service

Tektronix  Serial /Assembly No. Mir.
Conponent o, Part No. Effective  Dscont Name & Description Code  Mfr. Part Ho.
AlR127 3ge-3z12-00 RES,FXD, F1lM:1.58K O, 1%,0.2W, TC=TQ 57668  CRB20 FXE KBS
ALR130 313-1510-00 RES,FXD,FiLM:51 OHM, B4, 0.2 80008 313-15iG-00
AIR131 313-1510-00 RES,FXD,FILM: 51 OHM,5%,0.24 80008 313-1510-00
AlR13? 213-1511-00 RES,FXD, FILM: 510 OHM, 5%,0 2 B7668  TR20JT68 510
A1R133 322-3101-00 RES, FXD,FILM:110 OHM,1%,0.2W,TC=10 91637  CCFR0-2G119ROF
AIR135 322-3097-00 RES, FXD,FILM: 100 OHM,1%,0.2W, TC=T0 57668  CRB20 FXE 1GOE
AlR135 322~3087-00 RES, FXD, FILM: 100 OFM,1%,0.2%, 7C=T0 57668 CRB20 FXE 100F
AIR138 313-1182-00 RES, FXD,FILM: 1.8 OHM 5%,0.20 57668  TR20JTBSIKS
ALR13G 313-1302-00 RES, FXD,FILM:3K OWM, B%,0. 20 57668  TRZOJE 03KO
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%, 0.2¢, TC=T0 57668 CRB20 FXE 1GOE
AlR144 313-1471-09 RES,FXD,FILM: 470 OHM,5%,0.2W 57668 TRZCJE 47GE
A1RI45 311-2271-00 RES, VAR, NONW: TRMR, 5K OHM, 20%,C. 5W 80008  3:11-2271-00
AIRLIRO 313-1430-00 RES,EXD, FILM:43 OHM, 5%,0.20 57668  TR20JY6S 43E
AlR15L 313-1430-00 RES,FAD,FILM:43 OHY, 5%, 0. 2W 57668  TRZGJT6S 43E
AlR1E2 322-3155-00 RES, XD, FTLM: 402 OFM, 1%, 0.2W,TC=TG 57668 CRB2G FXE 402F
AIRIS3 322-3155-00 RES,FXD, FILM: 402 OHM,1%,0.2W,TC=T0 57668  CRB20 FXE 402t
AIR154 322-3101-00 RES,FXD,FIiM: 110 OHM,1%,0.2W,TC=T0 91837  CCF50-2G110R0F
ALR1ES 322-3101-00 RES,FXD, FILM: 110 OBM, 15, 0.2W,TC=TD 81637 CCF50-2G110RCF
AiR1EB 322-3181-00 RES,FXD,FIiM: 464 OHM, 1%, 0.2W, TC=TC 81637  CCF50-2G464R0F
AIR158 322-3223-00 RES,FXD,FIiM: 2. 05K OHM, 1%,0.2W,7C=TC 57668  CRB20 FXE 2K05
ALRlSS 322-3221-00 RES,FXD,FIiM:1.98K OHM, 1%,0.2W, TC=T0 80009 322-3221-00
A1RIB3 322-3193-00 RES,FXD,FILM: 1K OHM, 1%,0.2W,1C=T0 57668 CRB20 £XE 1K0O
AiR1G4 322-3210-00 RES, FXD,FILM: 1.5 OHM, 1%, 0.2W, TC=T0 57668 CRB20 FXE iKh0
ALR16S 322-3210-00 RES, FXD, F1IM: 1.5 OHM, 1%, 0.2W,TC=10 57668 CRB20 FXE 1KRO
AiR166 313-1511-00 RES, FXD,FilM: 510 OHM,5%,0.2W 57668  TR20JTE8 5i0E
AIRLE7 322-3183-00 ) RES, XD, FILM: 1K OHM, 1%, 0. 24, TC=TO 57668  CRB20 FXE iKOD
AIRI6R 322-3183-00 RES, FXD, FELM: 1K OHM, 1%, 0. 2%, TC=T0 57668 CRB20 FXE 1KOO
AIR169 322-3283-00 RES, FUD, FILM: 11K OHM, 1%, 0.2W, TC=TO 57668 CRB20 FXE 11KO
ALR170 372-3123-00 RES, FXD,FILM: 187 OHM, 14, 0.2W, TC=TO 57668  CRB20 FXE 187E
ALRL7L 322~3123~00 RES,FXD,FILM:187 OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 187E
AlRL72 313-1820-60 RES,FXD,FILM:82 OHM,B%,0.26 57668  TRZ0JE 82E
A1R173 313-1822-00 RES, FXO,FILM:6.2K OHM,5%,0.24 57668  TRZOJE 06K2
ALR174 313-1822-00 RES, FXD,FILM:8.2K OHM,5%,0. 24 57688 TRZOJE 06K2
AlR175 322-3172-00 RES, FXD,FILM: 604 OHM,1%,0.2W, TC=T0 27668  [RB20 FXE 804E
AlRLIS 322-3160-00 RES,FXD,F1LM4:453 OHM,1%,0.2W, T0=10 R7668  CRB20 FXE 453t
AIRIT7 322-3212-00 RES,FXD,F1LM: 1.58K O, 1%,0. 24, TC=T0 57668 CRB2C FXE 1K58
AlR180 313~1510-00 RES,FXD,FILM:5] OHY, B%,0.2W 80005  313-1510-C0
ALR181 313-1510-00 RES,FXD,FILM: 51 OHM,5%,0.2¢ 80008  313-1510-00
AlR182 313-1511-00 RES, FXD, FIIM: 510 OHM,5%,0.2W 57668  TRZ0DJTBS 510
A1R183 322-3101-00 RES,FXD,FIEM: 110 OHM,1%,0.2W, TC=TG 91837  CCFB0-2Q110R0F
ArR1gS 322-3097-00 RES, FXD,FILM: 100 OHM,1%,0.2W, TC=TO 57668 CRB20 FXE 100E
AlR18p 322-30897-00 RES FXAD FILM: 100 OMM,1%,0.2W, TC=T0 57668 CRB20 FX© i00E
AIR188 313-1182-00 RES, FXD,FiLM:1.8K OHM 5%,0.2W 57668  TR20JT6BIK8
AIR1ES 313-1302-00 RES,FXD, FILM:3K OHM, 5%,0. 2W 57668 TRZOJE 03KO
AlRISZ 322-3097-00 RES,FXD,FIEM: 100 OBM, 1%,0.2W, TC=T0 57668  CRB20 FXE 100E
AlR183 322-3097-00 RES, FXD,FILM: 100 OHM,1%,0.2W,TC=T0 57668  CRB20 FXE 100E
AlRG4 313-1471-00 RES,FXD,FILM: 470 OHM,5%,0.2% E7668  TR20JE 470E
ALRISS 311-2271-00 RES, VAR, NONWW: TRMR, 5K OHM, 20%,0, 5W 80009  31:-2271-00
AJRZ00 313-1811-00 RES, FXD, FIEM: 910 OHM, 5%, 0.2 57668  TRZOJESIOE
AlRZOZ 322-3178-00 RES, FXD,FILM: 698 OHM,1%,0.2W,TC=T0 81837  CCF50-2GES8ROF
A1R203 322-3178-00 RES, FXD,FILM: 638 OfM, 1%,0.2W, TC=T0 91837  CCF50-2G698ROF
AlRZ204 322-3083-00 RES,FXD,FILM:82.5 OHM, 1%.0.2W, TL=T0 57668 CRBZD FXE 82E6
ALR206 322-3138-00 RES, FXD, FiLM:274 OHM,1%,0.2W,TC=T0 57668 [RB20 FXE 274F
ALR207 322-3138-00 RES,FXD,FILM: 274 OHM,1%4,0.2W,TC=TO 57668  (RB20 FXE 274E
AIRZI0 313-1121-060 B01D100 BO10245 RES, FXD,FILM: 120 OHM,5%,0.2W 80009  313-1121-00
AIRZIO 313-1271-00 BO10248 RES, FXD,FiLM: 270 OHM,5%,0.2W 57668 TRZ0JE 27CE
AlRZIZ 322-3088-00 RES,FXD,FIIM:76.8 DHM,1%,0.2W,TC=T0 91637  CCFB0-2G76R80F
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AlR213 322-3086-00 RES, FXD, FILM:76.8 OHM, 1%, 0.2W,TC=T0 81637  CCF50-2G76REOF
AIR215 322-3135-00 RES, FXD, F1tM: 248 ORM,1%,0.2W, TC=10 57668  CRB20 FXE 248
AIR218 322-3183-00 RES,FXD, FILM: 487 OHM,1%,0.2W, TC=T0 91837  CCF50-2G487ROF
AlR217 322-3163-00 RES, FXD, FILM: 487 OHM,1%,0.2W,TC-T0 91637  CLFS0-2G487R0F
AIR218 322-3102-00 RES,FXD,FILM: 113 OHM, 1%,0.24,TC=T0 81637  COF50-2F113ROF
A1R218 322-3102-00 RES,FXD,FILM:-113 OHM,1%,0.24,7C=T0 91637  CCF50-2F113ROF
ALR220 307-0104-00 RES, FXD, CMPSN:3.3 OfiM, 5%, 0. 254 01121 B3G5
AlRzze 322-3318-00 RES, FXD, F11M: 20K OHM, 1%, 0.2W, TC=TO 57668 CRB20 FXE 20K0
AlR223 322-3318-00 RES, FXD, FILM: 20K OFM, 1%,0.2W, TC=T0 57668  CRE20 PXE 20KD
AlR225 322-3283-00 RES, FXD, FILM: 10K OHM, 1%,0.2¢, TC=T0 57668 CRB20 FXE 10KC
AlR226 313-1221-00 RES,FXD, FILM: 220 OHM,5%,0.2¢ 57668  TR2ZOJEZ20E
AlRzz7 318-1221-60 RES, FXD, FILM:220 OHM,5%,0.24 57668  TR2OJE220E
A1R230 322~3066-00 RES,FXD, FILM:76.8 OHM, 1%4,0.2W,7C=T0 91637  CCF50-2G76RE0F
AlR23% 322-3086-00 RES,FXD, FILM: 76.8 O, 1%,0.2W,TC=TO 91637  CCF50-2676RBO0F
AIR233 322-3086-00C RES,FXD,FILM:76.8 0?@4.1%,0 2W,TC=T0 91637 CCF50-2GT76RB0F
AlR234 313-1360-00 RES,FXD,FILM:36 OHM,5%,0.20 57668  TRZ0JE 36E
AiR235 313-1360-00 RES, FXD,FILM: 35 OHM, 5%, 0.2 57668  TR20JE 36E
AlR238 313-1821-00 RES. FXD, FILM:820 ORM, 5%,0.24 57888  TR20JE 820E
AlRZ38 313-1242-00 RES, FXD,FILM: 2. 4K OHM, 5%, 0.2 57668 TR20JE G2K4
ALR240 3i1-2257-00 RES, VAR, NONW: TRMR, 500 OMM, 207, 0 80003  311-2257-00
AlR241 311-2273-00 RES, VAR, NONWW: TRMR, 2K OHM, 20%,0. 80003  311-2273-00
AlR242 313-1273-00 RES,FXD, FTLM: 27K OHM,5%,0.2W 57668  TRROJE 27K
AlR244 322-3172-00 RES,FXD,FI1LM: 604 OHM,1%,0.2W, TC=T0 57668  CRB2D FXE B04E
AlR245 322-3172-00 RES, FXD, FILM: 604 OHM, 1%, 0.2, TC=T0 57668  CRB20 FXE 604
ALRZ50 313-1221-00 RES,FXD, FILM: 220 OHM,5%,0.2W 57668  TRZ0JEZ20E
ALRZ51 313-1221-00 RES, FX,FILM: 220 OHM,5%,0.24 57668  TRZ0JE220E
A[RZ254 322-3110-00 RES,FRD,FILM: 137 OHM,1%,0.2d, TC= 81637  CCFB0-2G137R0F
ALR255 322-3110-00 RES, FXD,FILM: 137 OHM,1%,0.24, ==T0 91837  CCFB0-2G137ROF
ALR256 322-0175-00 RES,FXD, FILM: 649 OHM,1%,0.254, TC=T0 75042 CEBT0-B490F
ALR257 322-0175-00 RES,FXD, FILM: 649 OHM,1%,0.25¢,TC=10 75042 CEBTC-6490F
AIR258 322-0180-00 RES, XD, FILM: 732 O#4,1%,0.25¢,TC=T0 75042 CEBTO-7320F
AlR2%59 322-0180-00 RES,FXD, FILM: 732 OWM,1%,0.25,TC=10 75042 CEBTQ-7320F
AlR261 323-0058-00 RES, XD, FILM:38.2 OhM, 1%,0.54,7C<10 57668  CRB11FX39R2E
ALRZE2 322-3114-00 RES, FXD, FILM: 150 OHM,1%,0.24,TC=T0 57668  CRB2OFX150ZAXIAL
ALR26B 307-1502-02 NTWIC HYBRID CKT:VERTICAL QUTPUT SUBSTRATE 17735  1669A
A1R279 313-1223-00 RES, FXD, F11M: 22K, OHM, 5%, 0.24 57668  TR20JE 22K
AlRzst 313-1821-00 RES,FXD,FILM:820 OHM,5%,0.2W 57668  TRZOJE 820
AIR282 322-3277-00 RES, FXD, FILM:7. 5K OHM, 1%, 0.2W, TC=T0 57668  CRB20 FXE 7K50
ALR283 313-1471-09 RES,FXD, FILM:470 OH,5%,0.20 57668  TR2OJE 470E
AlRz284 313-1621-00 RES, FXD, FILM: 620 OHM,5%,0.24 57668  TR20JE 620F
AIRZ85 313-1561-00 RES, FXD, FILM: 560 OHM,5%,0.24 57668  TR2OJE 560F
ALR286 322-3068-0C RES,FXD, F1iM:49.9 O, 1%,0.24,7C<T0 80009  322-3088-00
AlR287 322-3068-00 RES, FXD,FI(M:48.9 OHM, 1%,0.2W,TC=T0 B000S  322-3088-00
AlR288 313-1431-00 RES,FXD,FILM: 430 OHM,5%,0.2W 57668  TR20JE 430E
Alrzag 313-1431-00 RES, FXD, FILM: 430 OHM,5%,0.2¢ 57668  TR20JE 430E
AlR292 322-3178-00 RES,FXD, FILM: 608 OHM,1%,0.2W,7C=T0 91837  CCFS0-2GE9BROF
AlR223 322-3085-00 _ RES, FXD, FILM: 75 OHM, 1%, 0.2, TC=TO 57668  CRB2D FXE 75E0
A1R301 313~1221-00 RES, FXD, FILM: 220 OHM,5%,0.2¢ 57668  TR2OJE220E
AIR302 313-1221-00 RES, FXD, FILM: 220 OFM,S%,O.ZW 57668  TR20JE220E
AIR303 313-1221-00 RES, FXD,FILM: 220 ORM,5%,0 57668 TR20JEZ20E
AIR304 322-3210-00 RES,FXD, FILM:1.5K OHM, 1%,0 2w, 1C=10 57688  CRB20 FXE 1K50
AIR305 322-3210-00 RES, FXD, FILM:1,5€ OHM, 1%, 0.2W,TC=T0 57668 CRB2D FXE 1K50
AIR306 313-1470-00 RES,PXD, FILM: 47 GHM,5%,0, 20 57868  TR2OJE 47E
AIR307 313-1470-00 RES,FXD, FILM: 47 OHM,5%,0.204 57868 TR20JE 47E
AIR309 311-2230-00 RES, VAR, NONWW: TRMR, 500 OFM, 20%,0.50 LINEAR  TK1450 GFOBUT 500
AIR310 322-3192-00 RES, FXD, FILM: 1K ORM, 1%, 0. 24, TC=T0 57668  CRB20 FXE 1KDO
AlR31L 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0. 24, TC=T0 57668  CRB20 FXE KOO
AlR312 322-3098~00 RES,FXD,FILM:102 OHM, 1%, 0.2, 7C=T0 57688  CRB20 FXE 102F
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AlR314 322-3176-00 RES,#XD, FILM: 576 OHM, 1%, 0.2W,TC=T0 57668 (RB20 FXE 576t
AIR315 322-3170-00 RES, FXD,FILM: 576 OHM,1%,0.2W,TC=T0 57668  CRB2O FXE 576F
AIR317 322-3243-00 RES,FXD, FILM:3.32K OHM, 1%,0.2W,1C=TD 80009  322-3243-00
AIR318 322-3243-00 RES,FXD, F1IM:3.32K OHM, 1%,0.24,7C=T0 80009  322-3243-00
ALR319 322-3212-00 RES,FXD,FILM:1.58K OHM, 1%,0. 24, TC=TD 57688 CRB20 FXE 1K58
ALR320 322-3183-00 RES,FXD, FILM: 1K OMM, 1%,0.2W,TC=TO 57668 CRB20 FXE 1KOD
A1R321 322-3208-00 RES,FXD, FIIM: 1. 43K OHM,1%,0.2W,TC=TD 57668 CRB20 FXE 143
AlR3zz 322-3238-00 RES,FXD,FILM: 2.94K Ot#M, 1%,0.2W,TC=TO 57668 [RB20 FXE 2K94
AlR324 322-3087-00 RES,FXD,FIiM: 100 CHM,1%,0.2W, TC=T0 57668 {RB20 FXE 100E
AlR326 313-1221-00 RES, FXD,FIEM: 220 OHM,5%,0.2W 57668 TRZOJEZ20E
ALR327 313-1221-00 RES,FXD,FiiM: 220 OHM,5%,0.2W 57668 TRZDJE220E
AlR328 313~1221-00 RES,FXD,FILM: 220 OHM,5%,0.2W 57668  TRZ20JE220F
AlR329 322-3210-00 RES, FXD, FILM: 1 5K OHM, 1%, 6. 2W, TC=10 57668 (CRB2C FXE 1KGO
AIR330 322-3210-00 RES, FXD,FIL¥:1.5K OHM, 1%,0.2W,7C=T0 57668 CRB20 FXE K50
AIR331 313-1470-00 RES, FXD, FILM: 47 OHM,5%,0.24 57668 TRZ20JE 47E
AlR332 313-1470-00 RES,FXD,FILM: 47 OHM, 5%,0. 204 57668 TRZCJE 47E
AlR335 322-3203-00 RES,FXD,FILM: 1, 27K OHM, 1%,0.24,TC=T0 57668 (RB20 FXE 1K27
AlR336 322-3203-00 RES, FXD, FIIM: 1.27K OHM, 15,0, 24, TC=TD 57668 CRB20 FXE 1K27
AlR337 322-3098-00 RES,FXD,FILM: 107 OHM,1%,0.2W, TC=TQ 57668  CRB20 FXE 102
AIR333 322-3176-00 RES,FXD,FILM:576 OHM,1%,0.2W, TC=T0 57658 CRBZ0 FXE 576E
ALR340 322-3176-00 RES, FXD, FILM: 576 OMM, 1%,0.2W, TC=TC 57668 CRB20 FXE 576C
AlR342 322-3243-00 RES, FXD, FTLM:3.32K OHM,1%,0.24,TC=TC 80008  322-3243-00
A1R343 322-3243-00 RES,FXD,FILM: 3, 32K DHY, 1%,0.2W,7C=10 80009  322-3243-00
A1R344 322-3212-00 RES,FXD,FILM:1.58K OHM,1%,0.2W,TC=TD 57668 [RBRO FXE 1K58
A1R345 328-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 24, TC=T0 57668 CRB20 FXE 1K00
A1R346 322-3208-00 RES, FXD, FEAM: 1.43K OHM, 1%.0.2W, TC=TO 57668 CRB20 FXE 1X43
AlR347 322-3238-00 RES, FXD, FELM: 2. 84K OHM, 1%,0. 2%, TC=T0 57668 CRB20 FXE 2K94
AlR349 322-3087-00 RES,FXD,FILM: 100 OHM,1%,0.2W, =T0 57668 CRB20 FXE 100
AIR350 313-1470-00 RES, FXD, FILM: 47 OHM,5%,0.2W 57668 TR2DJE 47¢
ALR35] 313-147G¢-00 RES, FXD, FILM: 47 OHM,5%,0. 24 57668 TR20JE 47F
ALR352 322-3274-G0 RES,FXD,FILM: 6.98K OHM, 1%,0.2W, TC=TO 61637  CCFR02GBOSO0FT
AIR353 322-3274-G0 RES,FXD,FILM: 6.98K OHM,1%,0.2W,TC=TD 91637  CCFR02G608800FT
ALR354 313-1272-00 RES,FXD,FTLM:2.7x OHM,5%,0.2¢ 57668 TR20JE D2K7
AIR356 313-1622-00 FZES.FXD.FILM:E 2K OHM, 5%,0.2 57668 TR20JE QeK2
ALR357 322-3148-00 RES,FXD,FItM:348 OHM,1%,0.2W, TC=TO 80009  322-3149-00
AlR358 322-3097-00 RES,FXD,FILM: 100 OHM, 1%,0.2W, TC=TG 57668 CRB20 FXE 100E
AIR359 322-3148-00 RES, FXD, FILM:340 0HM, 1%,0.2W,TC=TO 80009 322-3148-00
AIR360 322-3156-00 RES,FXD, FILM:412 OHM,1%,0.2W,TC=TD 57668 CRB20 FXE 412F
A1R361 322-3007-00 RES,FXD, FILM: 106 OHM, 1%,0.24, TC=TD 57668 (RBZ0 FXE 100E
AlR363 313-1331-00 RES, FXD, FILM:330 OHM,5%,0.2W 576868 TR20JE 330EF
ALR354 313-1302-00 RES,FXD,FILM:3K CHM,5%,0.24 57668 TR20JC 03KO
A1R365 313-1620-00 RES, XD, FILM: 62 GE‘M,S%,O bt h7668  TRZQJITBBBZED
A1R368 322-3222-00 RES, FXD, FTLM: 2K OHM, 1%,0. 24, TC=TC 57668  {RB20 FXE K00
ALR367 313-1911-00 RES, FXD, FILM: 910 OHM,5%,0.20 57668  TR20JEQ10E
ALR368 322-3193-00 RES,FXD, FILM: 1K OHM, 1%, 0. 24, TC=T0 57668 CRE20 FXE 1KO0O
AIR368 313-1301-00 RES, FAD, FILM: 300 OHM,5%,0.2W M1 57668  TR20JT68-300E
AlR372 313-1220-00 RES, FXD, FILM:22 OHM, 5%, 0.2 57668 TR20JEZ2E
AIR373 322-3203-00 RES, FXD, FILM:1.27K b, 1%,0.2W, TC=T0 57668 CRB20 FXE 1K27
ALR374 322-3193-00 RES, FAD, FILM: 1K OHM, 1%, 0.2, TC<T0 57668 CRBZ0 FXE 1K0O
AlR375 322-32838-00 RES, FXD, FILM: 10K OHM, 1%,0.2W,TC=TD 57668  CRB20 FXE 10K0
A1R381 322-3444-00 RES, FXD,FILM: 412K OHM, 1%,0.24,TC=T0 91637 CCF50-2F41202F
ALR3BZ 313-1470-00 RES,FXD,FILM:47 ORM, 54,0, 57668 TR20JE 47E
AIR383 313-1302-00 RES, FXD, FILM:3K OHM,5%,0.2W 57668 TR20JE 03KD
AlR384 313-1121-00 RES,FXD, FIIM: 120 OHM,5%,0.2W 80009 313-1121-00
A1R385 307-0106-00 RES, FXD,CMPSN:4.7 OHM,5%,0.25¢ 01121 CB 4765
ALR388 313-1911-00 RES, FXD, FILM:920 OMM,5%,0.2W 57668  TRZ0JESIOE
ALR387 311-2259-00 RES, VAR, NONWW: TRMR, 20K OHM, 20%,0.5¢ 80009 311-2289-00
AIR388 313-1822-00 RES,FXD,FIEM: 8. 2K, OMM, 5%, 0. 2W 57668 TR20JE (8K2
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AlR38G
A1R380
A1R381
AIR33Z
AIR393
AlR304

AIR395
AlR396
AlR387
A1R398
AIR399
ALRADD

AlRa0Z
A1R403
AIR404
A1R405
AZR406
ALRA407

ALR403
ALR40Z
AlRL10
AlRA1L
AlR4i2
AIR4L3

AiR4l4
ALR4ALS
AlR416
AlR4L7
AlR419
AlR420

ALR421
AiRdzz
AiR4z3
AlR4z4
ALR4ZS
ALR4Z7

ALR428
A1R42%
A1R431
AlR4zz
AlR432
AlR434

AlR435
A1R436
AlR437
ALR433
AtR440
ALR441

AlR442
AlR443
AlR444
AlR445
AlR445
ALRa47

-AtR448
AtR443
A1R45(
A1R4%2
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313-1100-00
322-3087-00
322-3193-00
313-1301-00
313-1180-00
313-1302-0C

313-1811-00
322-3183-00
313-1220-00
313-1221-00
313-1301-00
322-3183-00

313-1332-00
513-1512-00
313-1302-0C
313-1391-00
313-1391-00
313-1220-00

322-3087-00
313-1182-00
322-3204~00
322-3289-00
322-3193~00
322-3293-00

313-1244-00
313-1244-00
313-1473-00
313-1473-00
313-1182-00
322-3097-00

322-3306-00
313-1100-00
313-1100-00
322-3306-00
313-1434-00
313-1434-00

322-3:183-00
322-3193-00
313-1470-00
322-3385-00
322-3385-00
311-2262-00

311-2262-00
313-1242-00
313-1242-00
313-1470-00
322-3087-00
322-3067-00

322-3086-00
322-3086-00
322-3212-00
313-1470-00
322-3288-00
322-3210-C0

313-1270-00
313-1276-00
322-3289-00
322-3130-00

Hfr.

Name & Description Code  Mfr. Part Mo,
RES,FXD, FILM: 10 OHM,5%,0.2W 57668  TR20JELOED
RES,FXD, FILM: 100 OHM,1%,0.2W,TC=T0 57668  CRB20 FXE 100E
RES,FXD, FILM: 1K OHM, 1%,0. 28, TC=T0 57668  CRB20 FXE 1K0O
RES, FXD, F1LM:300 OHM,5%,0.24,M1 57668  TR20JTB8-300E
RES,FXD, FILM: 16 OHM, 0.5%,0.2W 80008  313-1180-00
RES, FXD, FILM: 3K OHM, 5%,0.2W 57668  TR2OJE 03K0
RES, FXD, FILM: 910 OHM,5%,0.24 57668  TR20JESLOE
RES, FXD, FILM: 1K OBM, 1%, 0. 24, TC=TC 57668  CRB20 FXE iK0O
RES, FXD, FILM: 22 OHM,5%,0. 24 57668  TR20JE22E
RES, FXD, F1LM: 220 OHM, 5%,0.24 57668  TRR0OJE220E
RES, FXD,FILM:300 OHM,5%,0.24, M1 57668  TR20J768-300E
RES,FXD, FILM: 1K OHM, 1%, 0.24, TC=TD 57668  CRB20 FXE 1K0O
RES,FXD, FILM:3.3K OHM,5%,0.2W 57668  TR20JE 03K3
RES,FXD, FILM:5. 1K OH, 5%,0.24 57668 TR20JE 5K1
RES, FXD, FILM: 3K OHM, 5%,0. 24 57668  TRZOJE 03K
RES, FXD, FILM: 390 OHM,5%,0.2W 57668  TRZOJE 390E
RES, FXD, FILM:300 OHM,5%,0.2d 57668  TR20JE 390F
RES, FX,FILM: 22 OHM, 5%,0. 20 57668 TR20JEZZE
RES,FXD,FILK:100 OHM, 1%,0.2W, TC=T0 57668  CRB2G FXE 100
RES,FXD,FIIM:1.8K OHM 5%,0.2¢ 57668  TR2OJTE81KS
RES, FXD,FILM:1.3K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 1K30
RES, FXD, FILM: 10K OHM, 1%, 0.2W,TC=T0 57668  CRB20 FXE 10KD
RES, FXD, FILM:1K ORM, 14, 0,24, TC<TO 57668 CRB20 FXE 1K00
RES, FXD,FILM: 11K ORM, i%,0.24, TC=T0 57668  CRB20 FXE 11K0
RES, FXD, FILM: 240K OHM, 5%, 0. 57668  TR2OJE 240K
RES, FXD, FILM: 240K OiM, 5%,0 57668  TREOJE 240K
RES, £XD, FILM: 47K OHM ,5%, zw 57868  TR20JE 47K
RES, FXD, FILM: 47K OHM, 5%, 0.2W 57668  TR2OJE 47K
RES, FXD, FILM: 1, 8C OHM 5%,0.2W 57688  TR20JTEBIKS
RES, FXD, FILM: 100 0§M.1%, .8, TC=TD 57668  CRB20 FXE 100E
RES, FXD,FILM: 15K ORM,1%,0.24,7C=T0 57668 CR820 FXE 15K0
RES, FXD,F1M:10 OHM, 5%,0. 24 57668  TR20JEIOED
RES, FXD,FILM:10 OHM, 5%,0. 24 57668  TRZOJEIOEO
RES, FXD,FILM: 15K OHM, 1%, 0.2, TC=T0 57668  CRB20 FXE 15K0
RES, FXD, FILM: 430K OHM,5%,0.24 91637  CLF50-2-64303JT
RES, FXD,FILM: 430K OHM, 5%,0.24 81637  CCF50-2-B43037
RES,FXD, FILM: 1K OHM, 1%, 0. 24, TC=TD 57668 CRB20 FXE 1KGO
RES, FXD, FILM: 1K OHM, 1%,0.24,TC=T0 57668  CRB20 FXE 1K0O
RES, FXD, FILM:47 GHM,5%,0. 24 57668  TR20JE 47
RES, FXD, FILM: 100K OHM, 1%, 0. 2W, TC=TG 57668  CRB20 FXE 100K
RES, FXD, FILM: 100K OmM, 1%,0.24 TC-—TO 57668 CRBE20 FXE 100K
RES, VAR, NONWM: TRMR , 1M OHM,20%,0. 80000 311-2262-00
RES, VAR, NONWW : TRMR, 1M OFM, 20%,0.5W 80008  311-2z62-00
RES, FXD, FILM: 2. 4K OHM, 5%, 0.2 57668  TRROJE (02K4
RES, FXD,FILM:2,4K OHM,5%,0.24 57668 TR2OJE 02K4
RES,FXD, FILM: 47 OHM,5%,0. 24 57668  TR2OJE 47E
RES, FXD,FILM: 100 ORM,1%,0.24, TC=TO 57668 CRBZ0 FXE 100
RES, FXD,FILM: 100 OHM,1%,0.24,TC=10 57668 CRB20 FXE 100F
RES, FXD,FILM:76.8 OHM, 1%,0.2¢,TC=10 91637  CCF50-2G76RA0F
RES, FXD,FILM:76.8 OHM, 1%, 0.2W, TC=TO 91637  CCF50-2G76RB0F
RES, FXD,FILM: 1,55K OH, 1%,0. 24, TC=10 57668 CRB20 FXE 1K58
RES, FXD, FILM: 47 OHM, 54,0.24 57668 TRZOJE 47C
RES, FXD, FILM: 10K OHM, 1%, 0.2, TC=T0 57668 CRB20 FXE 10K0
RES, FXD, FI1M: 1.5 OHM, 1%,0.2W, TC=T0 E7668  CRB20 FXE 1K50
RES,FXD,FILM: 27 OHM 54,0.2M 57668 TR20JT68 27E
RES,FXD,FILM: 27 OFM 5%,0.8d 57668  TR2QJTBS8 27E
RES,FXD, FILM: 10K OHM, 1%,0.2, TC=TC 57668  CRB2O FXE 10KG
RES,FXD,FILM: 221 OKM,1%,0.24,7C=T0 80008  322-3130-00
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A1R453 322-3007-00 RES, FXD, FILM: 100 OHM,1%,0.24, TC=TD 57668 CRB20 FXE 100E
A1RA4S5 322-3007-00 RES,FXD, FILM: 100 OHM, 13%,0.2¢, TC=T0 57668 CRB20 FXE 100F
AlRas7 322-3145-00 RES,FXD,FILM:316 OHM, 1%,0.24,TC=T0 57568  CRB20 FXE 316E
AIR458 322-3182-00 RES, FXD,FILM: 768 OHM,1%,0.2W, TC=T0 80008 322-3182-00
A1R456 322-3180-00 RES, FXD,FILM: 732 OHM, 1%,0.24, TC=T0 80008 322-3180-00
AIR460 322-3141-00 RES,FXD,FILM: 287 OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 287E
ALRAGI 322-3141-00 RES, FXD, FILM: 287 OHM,1%,0.2W, TC=70 57668 CRB20 FXE 287E
AlR4G2 322-3196-00 RES,FXD, FILM: 1.07K OFM, 1%,0.2W, TC=TO 80008  322-3196-00
A1R453 322-3215-00 RES, FXD, FILM: 1.69K OHM, 1%,0.2W, TC=TO BoODG  372-3215-00
AlR454 313-1431-00 RES, FXD, FILM: 430 0M,5%,0.24 57668  TR20JE 430
ALR4BS 313-1431-00 RES, FXD, FILM: 430 OHM,5%,0.2W 57668  TRZ0JE 430F
AlR467 313-1302-00 RES, FXD,FILM:3.9K OKM, 5%,0.24 57668  TRZOJE 03x9
AlR4SS 313-1392-00 RES, FXD, FILM:3.9K ORM,5%,0.24 B7668  TRZ0JE 03KS
ALR4ES 313-1392-00 RES, FXD,FI1M:3.0K OHM, 5%, 0.2W 57668  TR2DJE 03K
AIRATO 313-1392-90 RES,FXD, FILM:2.9K OHM,5%,0.2 57668  TR20JE GRS
ALR473 313-1182-00 RES, FXD,FILM: 1.8K OHM 5%.0.24 57668  TRZOJTERIKS
AlR474 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. M, TC=T0 57668 CRB20 FXE 1K0O
ALR47E 313-1301-00 RES, FXD,FILM:300 OHM,5%,0. 2, MI 57668  TR2OJTE8~300F
AIRAT7 322-3205-00 RES, FXD, F1EM: 1.33K OHM, 1%,0. 2W, TC=T0 E7568  CRB2D FXE 1K33
ALRA78 322-3215-00 RES, FXD, FILM:1,89K OHM, 1%,0.2W,TC=T0 80009 322-3215-00
AIR473 311-2273-00 RES, VAR, NONWW: TRMR, 2K OHM, 20%, 0. 5W 80009 311-2273-00
A1RABD 313-1470-00 RES, EXD,FILM: 47 OHM,5%,0.24 87668  TRZOJE 478
ALR48L 313-1431-00 RES, FXD,FILM: 430 OHM,5%,0.24 57668  TRZGJE 430E
AZR4B? 313-1221-00 RES,FXD,FILM: 220 OHM,5%,0.2W 7668  TRZOJE220E
A1R485 313-1301-00 RES, FXD,FILM: 300 OHM,5%,0.2W, M1 57668  TR20JT68-300F
ALR487 313-1221-00 RES, FXD,FILM: 220 OHM, 5%, 0.2 57668  TR2OJE2Z0E
L1R488 313-1470-60 RES,FXD,FILM:47 OMM, 5%, 0.24 57668  TRZ0JE 47E
ALRAGZ 313-1270-00 RES,FXD,FILM:27 OMM 5%,0.2W 57668  TR20JT68 27F
AlR494 307-0104-00 RES, FXD,CMPSN:3.3 OHM,5%,0, 25 01121  CB33GE
ALRB00 322-3087-00 RES. FXD, FILM: 100 OHM, 1%,0.2, TC<T0 57668  CRB20 FXE 100E
ALRS01 313-1512-00 RES,FXD,FILK:5. 1K ORM, 5%,0.24 57668  TR20JE 5K1
ALRS0Z 313-1911-00 RES, FXD,FILM: 910 OHM,5%,0.2 57668  TR2(UEQIOF
AIRE03 313-1222-00 RES, FXD, FILM:2.2K OHM,5%,0.24 E7668  TR20JE 02K2
A1R504 313-1124-00 RES, FXD, F1LM: 120K OHM, 5%, 0.24 57668  TR20JE120K
ALRE05 313-1473-00 RES, FXD, FILM: 47K OHM,5%,0.24 57668  TRZOJE 47K
AIRS06 322-3385-00 RES, FXD, FILM: 100K OfM, 1%, 0.2, TC=T0 57668  CRB2D FXE 100K
ALRSO7 313-1381-00 RES, FXD, F11M: 30 OHM,5%,0.2W 57668  TRZDJE 3%0F
AIRS08 322-3153-00 RES, FXD,FTEM: 1K OMM, 1%, 0. 2, TC=T0 57668 CRB20 FXE 1K0O
AlRS08 313-1222-00 RES,FXD, FILM: 2.2 OHM, 5%,0. 24 57668  TRZOJE 02K2
AIRSIC 313-1471-00 RES, FXD, FILM: 470 OHM,5%,0.24 57868  TRZ0JE 470
AIRS511 313-1332-00 RES, FXD, FILM:3.3K OHM, 5%, 0.2 57668  TRZOJE 033
ALRE12 313-1432-00 RES,FXD,FILM:4.3K ORM,5%,0.2% 57668  TR20JF 043
ALRS13 313-139:-00 RES, FXD, FTLM:330 OWM,5%,0.24 57668  TRZ0JE 390F
ALR514 313-1471-00 RES, FXD, F1LM: 470 OHM,5%,0.2W 57668  TRZOJE 470F
AIRG16 313-1392-00 RES, FXD, FILM:3.9K OHM, 5%, 0.2 57668  TRZ0JE 03K9
ALRS17 313-1432-00 RES, FXD,FILM:4.3K ORM,5%,0.24 57868 TRZ0JE 04K3
ALRS18 322-3193-00 RES, FXD, F1LM: 1K MM, 1%, 0.0, TC=T0 57668  CRB20 FXE 1KO0
ALRBZ3 322~3306-00 RES, FXD, FILM: 15K OHM,1%,0.2W, TC=TC 57668 CRB20 EXE 15K0
ALRS24 322-3318-00 RES, FXD, FILM: 20K O:,1%,0.24, TC=TO 57668 CRB20 FXE 20KD
ALR52S 322-3322-00 RES, FXD,FILM: 221K OHM, 1%,0.2W, TC=T0 57668 CRB2C FXE 22K1
AIR5Z6 322-3210-00 RES, FXD, FILM: 1.5K OHM, 1%, 0.2W, TC=T0 57666  CRB20 FXE 1K50
ALRBZ7 313-1472-00 RES, XD, FILM: 4. 7K OHM,5%,0.24 57868  TR20JE 04K7
ALRB28 372-3197-00 RES, FXD, FILM: 1. 1K OHM, 13, 0.2, TC=T0 57668 CRE20 FXE K10
A1RS529 313-1822-00 RES, FXI, F1LM: 8, 2K, 0HM, 5%, 0. 24 57668  TR2OJE 0BKZ
AIRE40 313-1511-00 RES, FX3, FILM: 510 GHM, 5%,0.24 57668  TR20JT6S 510F
ALRB4] 313-1511-00 RES, FXD, FILM: 510 OHM,5%,0.20 57868  TR20JTS8 510F
ALRS44 313-1431-00 RES, FXD, FILM: 430 OHM,5%,0.2 57668  TRZOJE 430F
AIR545 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0. 2, TC=T0 57668  CRB20 FXE 1KOO
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AIRE47 322~3193-00 RES, FXD, FILM: 1K O, 1%, 0. 24, TC=TC 57658  {RB20 FXE 1K0O
AIRB48 322-3193-00 RES, FXD, FIi8: 1K ORM, 1%, 0. 4, TC=TO 57668 CRB20 FXE 1KOD
ALR549 313-1881-00 RES, FXD, FILM:680 OHM,5%,0.24 87658  TR20JE BSOE
AIRBSG 307-0445-00 RES NTWK, FXD,FI:4.7K O, 208, (9)RES 32997 4310R-103-472
AlRS54 322-3193-00 RES, FXD,FTIM: 1K OHM, 1%, 0. 24, TC-T0 57668 CRB2C FXE 1IKOG
ALR55S 313-1821-06 RES, FXD,FILM: 820 OHM,5%,0.2 57668  TR20OJE 820
AlR584 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0. 20, 7C=T0 57668 CRB20 FXE 1KOC
A1R5E5 313-1301-00 RES,FXD,FIiM:300 OHM,5%,0.2W, ML 57668  TR20JT88-300E
ALREES 313-1511-00 RES, XD, FiiM:510 GHM,5%,0.24 57668  TR20JTE8 510E
AIR568 313-1332-00 RES, FXD,FIiM:3.3K OHM, 5%,0. 24 57668  TR20JE 03K3
AIR5E9 313-1432-00 RES, FXD,FTIM: 4.3K OHM, 5%,0. 24 57668 TH2OJE 04K3
ALRET1 313-1222-00 RES, FXD,FIIM:2.2K OHM, 5%, 0.2¢ 57668 TR20JE 02K2
AlRB7Z 322-3193-00 RES, FXD,FILM: 1K OHM, 1%,0. 24, TC=T0 57668 CRE20 FXE 1k00
A1R573 313-1222-00 RES, FXD,FILM: 2.2K OHM, 5%,0. 28 57668 YR2OJE 02K2
AIRL74 322-3183-00 RES, FXD, FILM: 1K OHM, 19%,0. 20, TC=T0 57668 CRB20 FXE 1K00
ALRS76 313-1561-00 RES, FXD,FTiM: 560 OHM,5%,0.24 57658  TR20JE 580E
AIR577 313-1221-00 RES, FXD, FILM: 220 OHM, 5%, 0.24 57688  TR20JE220C
AIR578 313-1561-00 RES, FXD, FILM: 580 0%?%,5%,0 M 57868  TR20JE 560E
AlR580 313-1181-06 RES, FXD,FILM: 180 OHM,5%0.2W 57668 TRZOJE180E
AlR582 322-3114-00 RES, FXD,FIiM: 150 OHM,1%.0.2W, TC=T0 57668  CRBZOFX1SOEAXIAL
A1R583 322-3087-00 RES, FXD,FILM:100 OHM,1%,0.2W, TC=T0 57668 CRBZ0 FXE 1002
AlR585 322-3087-00 RES,FXD,FIiM: 100 OHM, 1%, 0.2W, TC=TO 57668  CRBZD FXE 100E
AIR591 313-1100-00 RES, FX0, FTEM: 10 OHM, 5%,0. 24 57668  TR2OJEIOED
AlRB41 313-1472-00 RES, FXD,FIEM: 4, 7K OHM, 5%,0.2¢ 57668  TR20JE 04K7
AlRB45 322-3126~00 RES,FXD,FILM: 200 OHM, 1%, 0.2, TC=T0 91837  CCFRO1GPO0R0F
ALRB4G 311-2258-00 RES, VAR, NONWW: TRMR, 1K OHM, 20%, 0.5 TK1450 GFOBYT 1 K QMM
AlRG4T 322-3183-00 RES, FXD,FILM: IK OHM, 1%,0. 20, TC=T0 57668 CRB20 FXE 1K00
ALRB4S 313-1512-00 RES, FXD,FIEM: 5. 1K OHM, 5%,0.24 57668 TR20JE 3K1
AlRB4S 313-1512-00 RES, FXD,FILM: 5. 1K OH4,5%,0.2¢ 57668  TRZ0JE 3K1
AIRE73 313-1472-00 RES,FXD,FILM: 4, 7K OHM, 5%,0. 20 57668 TR20JE GaAK7
ALRB76 313-1471-00 RES, FXD,FILM: 470 OHM,5%,0.24 57668  TR20JE 470
ALR7EY 322-3187-00 RES, FXD,FILM: 1.1K OHM, 1%,0.29, TC=TO 57658 [RB2D FXE 1K10
AlR782 322-3130-00 RES,FXD,FILM: 221 OHM,1%,0.2W,TC=T0 80009  322-3130-00
AIR764 322-3277-00 RES, XD, FILM: 7,55 OHM, 1%,0.24,7C=T0 h7668  {RBZG FXE 7K50
ALR768 322-3114-00 RES, FXD,FILM: 150 OHM,1%,0.20,TC=TO 57658  CRB2OFXIS0EAXIAL
AIR7E8 322-3155-00 RES,FXD, FILM:402 01, 1%,0.24, TC=T0 57668 (RB20 FXE 402F
AIR770 313-1181-00 RES, FXD,FILM: 180 OHM,5%0. M 57668  TR20JEIBOE
AIRT71 313-1470-00 RES,FXD,FILM: 47 OHM, 5%, 0. 2¢ 57668  TR20JE 47t
ALR772 313-1302-00 RES, FXD, FILM: 3K OHM, 5%,0.2W 57668  TRZOJE (3K0
ALRTT3 322-3182-00 RES,FXD,FILM: 768 OHM,1%,0.24, TC=TO 80009  322-3182-00
ALR774 313-1332-00 RES,#XD,FILM:3.3K ORM,5%4,0.24 57668 TR2OJE 0363
AIR775 323-0310-00 RES,FXD,FILM: 16.5K OMM, 1%,0.5W, TC=T0 75042  CECTO-1652F
AIR776 32&-3204-00 RES, FXD,FILM:2.3K OH¥,1%,0.26, TC=TD 57668  [RB20 FXE 1K30
ALR7T7 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0. 20 57668  TR2OJE 47t
ALR778 322-3097-00 RES,FXD, FILM: 100 OHM, 1%, 0.2, TC=TO 57668 CRB20 FXE 100F
ALR7TS 313-1243-00 RES, FXD,FIiM: 24K OHM,5%,0.2W 8000 313-1243-00
AIR780 313-1181-0C RES, FXD, FILM: 180 OHM,5%0. 2W 57868  TR2GJE180E
ALR78L 313-1470-00 RES, FXD,FILM: 47 O, 5%,0. 24 576688 TRZOJE 47¢
AIR782 321-0203-00 RES,FXD,FIEM: 1. 47K OMM, 1%,0.125W, TC=T0 19701 5033ED1K4A7F
ALR7B3 322-3203-00 RES, FXD,FILM: 1.27K ORM, 1%,0.2W, TC=TO 57668  CRB20 FXE 1K27
ALR7B4 313-1391-~00 RES, FXD,FILM: 300 OHM,5%,0.2W 57668  TRZ0OJE 380F
AIR785 323-0310-00 RES, FX0,FILM: 16.5K OHM, 1%,0.5W, TC=T0 75042 CECTO-1652F
AIR786 322-3204-00 RES,FXD,FILM: 1.3k OHM, 1%,0.2W, TC=TC 57668 CRB20 FXE 1K30
AlR787 313-1470-0C RES,FXD,FILM:47 OHM, 5%,0. 24 57668  TRZOJE 47E
AIR788 322-3087-00 RES, FXD,FILM: 100 OHM, 1%,0.24, TC=T0 57668  CRB20 FXE 100F
AlR789 313-1243-00 RES, FXD, F1LM: 24K OHM,5%,0.24 80008  313-1243-00
AlR792 322-3263-00 RES, FXD,F1LM:5,36K OfM, 1%,0.2W, TC=TO 56845 ORDER BY DESCR
AIR793 322-3381-00 RES, FXD,FILM:56,2K OfM, 1%,0.2W, TC=T0 91637  (CFR0-2F56201F
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ALR798 313-1100-00 RES,FXD,FILM: 10 OHM, 54,0, 2W 57688 TRZOJEIOED
ALR797 313-1100-00 RES, FXD,FILM: 10 OnM, 5%,0.20 576888 TRZOJELDEC
AlR799 313-1100-00 RES,FXD,FILM:10 ORM,5%,0. 2 57668  TR20JELOED
AlRB04 322-3193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 2w, TC=TC 57668 CRB20 FXE KOO
A1R805 313-1562-00 RES,FXD, FILM:5.8K OHM, 5%, 0.2 57668  TR20JE Q5KE
AlR814 322-3183-00 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 1KOG
AlR818 313-1302-00 RES,FXD,FILM: 3K OFM, 52,0, 2W 57668 TR20JE 03KC
AlRB20 313-1332-00 RES,FXD, FILM:3.3K OHM, 5%,0.2W 57668  TR20JE 03<3
AlRB22 301-0512-00 RES,FXD,FI1LM:5,1K OFM, 5%,0. 5 19701 50B3CX5K1D0J
A1RB23 201-0512-00 RES, FXD, FILM: 5, 1K OHM, 5%,0. 54 16701 5053CX5K100J
AiR825 222-3085-00 RES, FXD, FILM:75 OHM, 1%,0. 24, TC=TD 57668  CRB20 FXE 75E£0
AIRB26 322-3385-00 RES, FXD, FILM: 100K OHM, 1%,0.2W,TC=T0 57668 {RB20 FXE 100K
ALRB28 313-1620-00 RES, FXD,FILM: 62 OHM,5%,0.2¢ 57668  TR20JT8862E0
ALRB3C 322-3212-00 RES,FXD, FILM: 1. 50K OHM,1%,0.2W, TC=TC 57668 (RB20 FXE 1KS8
ALRB32 322-37222-00 RES, FXD, FIiM: 2K ORM, 13,0, 2W, TC=TO 57668  LRB20 FXE 2KGO
AlRB34 322-3097-00 RES, FXD,FILM: 100 OtM, 1%,0 2W, 1C=T0 57668 CRB20 FXE 100L
ALRB3S 322-3226-00 RES, FXD,FILM: 2.32K OHM,1%,0. 24, TC=TC 57668  CRB20 FXE 2K32
AlR838 322-3193-00 RES,FXD,FILM: 1K OHM, 1%,0.2¢,7C-T0 57668 CRB20 FXE 1K00
AIRBAO 313-1561-00 RES,FXD,FILM:56C OHM, 5%,0.2W 57668  TRZOJE 560E
AlRB41 322-0322-00 RES, FXD, FILM: 22 1K OHM, 1%,0.250, TC=TC 18701  5034RD22K1
ALRB4Z 315-0241-00 RES, FXD, FILM: 240 OHM, 5%, 0.25W 18701 B043CX240R0.]
AIRB43 313-1302-00 RES, FXD, FILM; 3K OHM,5%,0. 20 57668  TR2ZOJE Q3KO
AlRB44 322-3385-0C RES, FXD,FILM: 100K OHM, 1%,0.2W,TC=T0 57668 CRB20 FXE 100K
ALRB45 313-1472-0C RES, FXD,FILM: 4.7 OHM, 5%,0.2W 57668  TR203E 04K7
AIRB4AS 313-1512-00 RES,FXD,FIiM:5.1K OHM,5%,0.2W 57668  TR20JE 5K
ALRB4S 322-3183-00 RES, FXD,FELM: 1K GHM, 1%,0.2W, TC=TQ 57668 CRB2C FXE LKGO
A1R851 311-2236-00 RES, VAR, NONWW: TRMR, 20K OHM, 20%,0.5W LINEAR  TK1450 GFOSUT 20K
AlRBSZ 322-3318-00 RES, FXD,FILM: 20K OHM, 1%, 0.2, TC=TO 57668 CRB20 FXE 20KC
AIR853 315-0244-00 RES,FXC,FILM: 240K ORM, 5%, 0. 250 19701 5043CX240K03
AIRED4 315-0472-03 RES, FXD,CMPSN: 4. 7K DHM, 5%,0.254 01121  (B4725
ALRBER 315-0102-C0 RES, FXD,FILM: 1K OHM, 5%, 0.25W 57668  NTR25JEDIKD
ALRBSS 315-0511-00 RES, FXD, FTIM: 810 ORM, 5%, 0.25W 19701 50430X510R0)
ALRBE0 315-0825-00 RES,FXD,FILM: 6.24 OHM, 5%, 0. 25 01123 CBB255
AIRB70 311-2239-00 RES, VAR, NONWW: TRMR, 100K OHM,20%,0.5¢ LINEAR TK1450 &FOBUT 100K
A1R871 315-0102-00 RES,FXD, FILM: 1K OHM, 5%,0.25¢ 57668  NTRZSJEGIKO
AlRETZ 313-1223-00 RES, FXD, FELM: 22K, 0MM, 5%,0.2¢ 57668 TRZ0JE 22K
ALR873 313-1513-00 RES, FXD, CMPSN: 51K CHM, 5%,0.2W 57668 TR2OJE 5iK
AlR874 311-2239-00 RES, VAR, NONWM: TRMR, 100K OHM, 20%,0.5¢ LINEAR TKi450 GFOSUT 100K
AlR875 315-0102-00 RES, FXD, FTIM: 1K OHM, 5%, 0. 254 57668  NTRZSJEQIKC
A1REY7 315-0102-00 RES, FXD, FILM: 1K OHM, 5%, 0. 254 57668  NTRZBJEDIKG
AlR880 322-3314-00 RES, FXD, FILM: 182K O, 1%,0, 24, TC=TO 80009  322-3314-0C
AlR881 313-1220-00 RES,FXD,FILM:22 OHM, 5%,0.20 57668 TR20JE2ZE
A1R883 322-3314-00 RES,FXD,FILM:18.2K O™, 1%,0.2W,TC=TO 80008  322-3314-00
AlR884 322-3308-00 RES, FXD,FILM: 15.8K OMM, 1%,0.24, TC=TO 57668 (RB20 FXE 15K8
AlR8ES 313-1912-00 RES,FXD,FIIM:8, 3K WM, 5%,0.2W 57668 TR20 FXE 8.1K
A1R8BB 315-0184-00 RES, FXD,FilM; 180K OHM, 5%,0.254 19701 S0A3CK180K0J
AlR887 322-3354-00 RES,FXD,FILM: 47 5K O, 1%,0. 24, TC=TO 80009  322-3354-(0
AlRES38 322-3318-00 RES, XD, FILM: 20K OMM,1%,0.2W,TC=T0 57668 CRB20 FXE 20K0
ALRE89 322-3288-00 RES, FXD,FILM: 10K OHM,1%,0.2W, TC=T0 57668 CRB20 FXE 10KO
ALRBSO 307-2173-00 RES NTWK,FXD,FI:HIGH VOLTAGE, FINISHED 80009  307-2173-00
AlR&S1 322-3354~00 RES, FXD, FILM: 47 .5K 04, 1%,0. 2%, TC=10 80008  322-3354-00
ALRBS3 311-1833-00 RES, VAR, NONWW: PNL, 5M DHM, 109, 0. 5W 01121 23909
A1RS0L 301-0823-00 RES, FXD, FILM: 82K OM,5%,0.54 19701  5053CX82K00J
A1RG08 301-0823-00 RES, FXD,FILM: 82K OHM,5%,0.54 19701  5053CX82K00]
AIRSO7 308-0843-00 RES, FXD,WM:C.2 O, 5%, 1/OW 91637  RS1A-90-R2J
AIRSDZ 313-1222-00 RES, FXD,FILM: 2. 2K OHM, 5%,0.2¢ 57668  TR20JE (2K2
AIRS(S 315-0390-00 RES, FXD,FILM: 33 OWM,54,0.254 57668  NTRZ5J-E39EC
AlR81Z 3z22-3162-00 RES, FXD,FILM: 475 DM, 1%,0.24,TC=10 57668  CRB20 FXE 475E
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AlR913 322-3289-00 RES,FXD, FILM: 10K OHM, 1%,0.2W, TC=T 57668 CRB20 FXE 10KO
AlR914 322-3378-00 RES,FXD,FILM:84.5K OHM, 1%, 0.2, C=T0 91837  COLF50-2FB4501F
AlR815 322-3288-00 RES, FXD, FILM: 10K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 10KD
AlRS16 313-1514-00 RES,FXD, FIEM:S10K OHM, 5%, 0.24 57668  TR2OJE 510K
AlIRS17 313-1303-00 RES, XD, FILM: 30K OHM,5%,0.2W E7668  TR20OJE 30K
AlR919 322-3289-00 RES,FXD, FILM: 10K OHM, 1%,0.2W, TC=TO 57668 CRB20 FXE 10KD
AIR9Z1 313-1303-00 RES, FXD, FILM: 30K OHM, 5%,0.2W 57868  TR20JE 30K
AIR922 322-3318-00 RES,FXD, FILM: 20K OHM, 1%,0.2%, TC=TO 57668  CRB20 FXE 20K0
ALRS25 313-1124-00 RES, FXD, FILM: 120K {}FH 5%,0.2W 57668  TREGJE120K
AlRaz8 302-0:154-00 RES, FXD, CMPSK: 150K OHM, 5%, 1W 26545  FP1 150K OHM 5%
A1R927 372-3385-00 RES, FXD, FILM: 100K OHM, 1%, 0.2, TC=T0 57668  CRB20 FXE 100K
AlR328 313-1682-00 RES, FXD,FILM:6.8€ OHM,5%,0.24 57668  TRZOJE 06K8
A1R929 313-1302-00 RES, FXO, FILM: 3K OHM, 5%,0.20 57668  TR2OJE 03KO
A1RS30 322-3385-00 RES,FXD, FILM: 100K DHi, 1%,0. 24, TC=TC 57668 CRBZO FXE 100K
A1RS35 315-0121-00 RES, FXD, FILM: 120 OHM,5%,0.25W 18701 5043CX120R00
A1R937 322-3234-00 RES, FXD, FILM: 267K OHM, 1%,0. 2%, TC=TD 80008  322-3234-00
AlRG38 311-1248-00 RES, VAR, NONWAW: TRMR , 500 OHM, 0.5 32997  3386X-T07-501
AlR939 322-3304-00 RES,FXD,FILM: 14.3K OHM, 1%, 0. 24, TC=TO 57668 CRB20 FXE 14K3
ATR940 322-3318-00 RES, FXD, FILM: 20K OHM, 15, 0.2W, TC=TD 57668  CRB20 FXE 20K0
A1RG41 322-3193-00 RES,FX8, FILM: 1K OHM, 1%, 0.2, TC=T0 57668 CRB20 FXE 1KDO
AlRG42 322-3193-00 RES,FXD, FILM: LK OHM, 1%,0.2W, TC=T0 57668  CRB20 FXE 1KGO
AlR943 301-0472-00 RES, FXD, FILM:4.7K OHM, 5%,0.5W 18701 5053CX4K700.0
AlR944 322-3183-00 RES, FXDL FILM: 1K OHM, 1%, 0. 24, TC=TD 57668  CRB20 FXE 1KOC
AlR945 30:-0202-00 RES, FXD, FILM: 2K OHM, 5%, 0. 5 18701 BO53CX2KO00J
ALR946 315-0470-00 RES, FXD,FIiM:47 OHM, 5%, 0.25¢ 57668  NTRZ5J-E4TED
ALRS4A7 315-0470-00 RES, FXD, FILM: 47 ORM, 5%, 0. 254 57668  NTRZ5J-F47E0
AlRO48 313-1100-00 RES,FXD, FILM: 10 OHM, 5%,0. 24 57668 TR2(JEIOEQ
AlR94% 308-0755-00 RES, FXD,WW:0.75 OHM, 5%, 2W 75042 BWH-R75000
A1R9B4 307-0106-00 RES, FXD,CMPSN: 4.7 OHM, 5%, 0.25W 01121  CB 4765
AlR97S - 315-0470-00 RES, FXD,FIiM:47 OHM,5%,0.25W 57668  NYR25J-E47E0
ALRS76 315-0472-03 RES, FXD,CMPSN: 4. 7K OHM,5%,0.254 01121 CB4725
ALRS78 315-6472-03 RES,FXD,CMPSN:4.7K OHM,5%,0.25¢ 01123  CB4725
AlRSB4 311-2257-00 RES, VAR, NONWW: TRMR, 500 OHM,20%,0.5W 80008  311-2257-00
AlRS85 322-3354-00 RES, XD, FILM:47 5 DM, 1%,0.2W, TC=TO 80009 322-3354-00
ALR98S 322-3318-0C RES, FXD, FILM: 20K OrM, 1%,0.2W, TC=TC 57668  CRB2C FXE 20K0
AlR387 322-3318-00 RES, FXD, FILM: 20K OMM,1%,0.2W, TC=TC 57668 CRB20 FXE 20KO
AlRag8 322-3385-00 RES,FXD, FILM: 100K OHM, 1%,0.2W, TC=T0 h7668 CRB20 FXE 100K
AlR989 322-3354-00 RES, FXD, FILM:47 5K OHM, 1%,0.2W, TC=10 80008 322-3354-00
ALRO9G 311-2268-00 RES, VAR, NONwM: TRMR, 20K OHM, 20%, C. 5 80009  311-2269-00
ALRS91 322-3238~00 RES,FXD, FILM:2.84K OHM, 1%,0.2W, TC=T0 57668 CRBZO FXE 2K94
ALRT236 307-0125-00 RES, THERMAL :500 OH, 10% NTC 15454  1DBSOIK-200-FC
A15001 260-2443-00 SWITCH, PUSH: POWER, DPST, BA, 250VAC 80008 280-2443-00
A1T390 120-1401-00 XEMR, TRIGGER:LINE,1:1 TURNS RATIO 54337  DMI 500-2044
ALTS06 120-1429-01 TRANSFORMER , RF : ENERGY STORAGE TK1339  120-1439-01
ALTO44 120-1347-00 TRANSFORMER,RF:DRIVER SATURATING 80008  120-1347-0C
A1T948 126-1601-01 XPR, PR SDN&UP:HIGH VOLTAGE 80003  120-1501-01
AITP4D 131-0589-00 TERM,PIN: (.46 L X 0.025 SQ PH BRZ GLO PL 22526  48283-020
ALTPOSD 131-0589-00 TERM,PIN:0.48 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
ALU120 156-0485-00 MICROCKT, LINEAR:OPNL AMPL B00CS  156-0485-00
ALU130 234-0133-20 INTEGRATED CKT:SK TIT VERSION OF M-84 80008 234-0133-20
VERTICAL AMP
ALL180 234-0133-20 INTEGRATED CKT:SH I11 VERSION OF M-84 80008  234-0133-20
VERTICAL AMP
ALU225 156-G067-00 MICROCKT, LINEAR:BIPGLAR, OPNL AMPL 80009  156-0067-00
Arl3i0 156-0534-00 MICROCKT , LINEAR:DUAL DIFF AMPL 02735  CA3102£-88
ALU335 156-0534-00 MICROCKT, LINEAR:DUAL DIFF AMPL 02735  CA3102E-88
ATU350 156-1204~00 MICROCKT, LINEAR:NPN, 5 TRANSISTOR ARRAY H 80009  156-1294-00
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A1laze 156-(158-60 MICROCKT, LINEAR:BIPOLAR, DUAL OPNL AMPL 80009  156-0158-00
ALU4B0 234-0107-20 INTEGRATED CKT:SCHMITT TRIGGER 80008 234-0167-20
ALUSG2 156-1713-00 MICROCKT, DGTL: ECL ,RETRIG MONGSTABLE MV 80008 156-1713-00
ALUS04 156~1335-00 MICROCKT, DGTL: LSTTL , DUAL RETRIGGERABLE 80009 156-1335-00
RESETTARLE MONGSTABLE MV, SCRN
ALUB06 156-1639-00 1C,DIGITAL:£CL,FLIP FLOP;DUAL MASTER-SLAVE; 80009 156-1639-00
10H131,D1P1B.3
ALUS3Z 156~1641~00 MICROCKT , DGTL ECL,QUAD 2-INPUT NOR GATE 80009 158-1641-00
Alus37 156-0721-00 IC,DIGITAL:LSTTL,SCHMITT TRIG;QUAD 2-INPUT 80008  156-0G721-00
NAND:74L5132,D1P14.3, TUBE
AlUB40 156-0388-00 IC,DIGITAL:LSTTL,FLIP FLOP;DUAL D-TYPE;74LS 80008  156-0388-0C
74,D1P14.3, TUBE
AlUBES 160-6757-00 MICROCKT,DBTL:STTL,0CTAL 16~IN ADLGAX ARRAY 820008  1B0-6757-0C
ALUSE5 156-0386-00 IC,DIGITAL:LSTTL,GATES; TRIPLE 3-INPUT NAND; 80008  156-0386-0C
74L510,D1P14.3, TUBE
AlUggz 156-0158-00 MICROCKT, LINEAR:BIPOLAR, DUAL OPNL AMPL 80003  156-0158-00
ALUS30 156-1627-00 MICRGCKT, LINEAR:BIPQLAR, Py PWR SPLY CONT 12969  UCA94ACN
Algrs 152-1048-00 SEMICOND DVC,DI:HV MULTR,4KVAC INPUT,12KVAC U444  MSLB524
ALUG8S 156-0745-00 1C,DIGITAL:CMOS, GATES; HEX INV;40698,DIP14.3 80008  156-0745-00
. TUBE , CERAMIC
ALYRZ00 152-0148-00 SEMICOND DVC,DI:ZEN, S, 10V, 5%,0.44,D0-7 04713  IN9GIB
A1YRB45 152-0317-00 SEMICOND DVC,DI:ZEN,Si,6.2V, 5%,0.4W,D0-35 04713 1NB25
ALVR71Z2 152-0508-00 SEMICOND DVC,DI:ZEN,SE,12.6V,5%,0.44,00-7 80008  152-0508-GC
ALVR764 152-0702-00 SEMICOND Dve,DI:ZEN,SI, 13V, 2%, 500Md,00-7 80008  152-0702-0C
ALYR782 152-0243-00 SEMICOND DVC,DI:ZEN,S!,15V,5%,0.4%,00-7 14433 78412
ALVR828 152-0514-00 SEMICOND DVE,DI:ZEN,ST,10¢,1%,0,4W,D0-7 80008  152-0514-00
ALVRI25 152-0317-00 SEMICOND DVC,DI:ZEN,SI.B.2V,5%,0.4W,D0-35 (4713 1NB25
ALVRA35 152-0255-00 SEMICOND DVC,DI:ZEN,SI, 51V, 5%,0.4W,00-7 BODOS  152-0255-00
AlVR943 152-0217-00 SEMICOND DVC,DI:ZEN,SI,6.2V,5%,0.4W,00-35 04713 INB25
ALWI0E 131-0566-00 BUS,CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L 24546 (OMA 07
AlWicz 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.094 00 X 0,225 L 24546 OQMA 7
AiW199 131~0566-00 BUS,CONDUCTOR:DUMMY RES.0.004 0D X 0.225 L 24546 OMA 07
AlWz26 131~0886-00 BUS, CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L 24546 (OMA 07
Alw2e2 131-0566-00 BUS,CONDUCTOR:DUMMY RES,0.094 0D X 0.225 | 24546 OMA O7
AlWz272 131-0566-00 BUS,CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546  (OMA 07
AlW2sL 131-0586-00 BUS,CONDUCTOR:DUMMY RES,0.084 0D X 0.225 L 24546 (OMA O
AlW282 131-0586-00 BUS,CONDUCTOR: DUMMY RES,0.004 CD X 0.220 L 24546  OMA (7
AlWZR3 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.004 COD X 0.225 1 24546  OMA (7
AlW310 131-0586-00 BUS,CONDUCTOR:DUMMY RES,0.004 0D X 0.225 L 24546 OMA O7
AlW318 131-0566-00 BUS,CONDUCTOR:DUMMY RES,(G.094 OD X 0.225 L 24546 (OMA 07
ALW343 131-0566-00 BUS,CONDUCTOR : DUMMY RES,0.004 0D X 0.225 L 24546  (OMA O7
A1W350 131-0566-00 BUS.CONDUCTOR : DUMMY RES,0.084 0D X 0.225 L 24546 OMA (7
AlW351 131-0568-00 BUS,CONDUCTOR :DUMMY RES,0.024 OD X 0.225 L 24546 (OMA 07
AlW382 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.084 OD X 0.285 L 24546  OMA (7
AlW399 131-0566-00 BUS,CONDUCTOR:DUMMY RES,0.094 OD X 0.225 L 24546  OMA O7
AlW4ns 131-0566-00- BUS,CONDUCTOR :DUMMY RES,0.094 0D X 0,225 L 24546 OMA 07
AlWA10 131-0566-00 BUS,CONDUCTOR; DUMMY RES,C.004 0D X 0,225 L 24545 OMA O7
AlW4g4 131-0566-00 BUS,CONDUCTOR : DMMY RES,0.094 OD X G.225 L 24546  OMA 07
Alwaag 131-0566-00 BUS,CONDUCTOR : DUMMY RES,0.094 OD X 0.225 L 24548 OMA (7
AlW535 131~-0566~00 BUS,CONDUCTOR : DUMMY RES,C.004 OD X 0.225 L 24546 (OMA 07
AlWE37 131-0566-00 BUS,CONDUCTOR : DUMMY RES,0.084 QD X 0.225 1 24548 (MA 07
AlW538 131-0566-00 BUS,CONDUCTOR :DiMMY RES,0.004 0D X C.225 L 24546 OMA O7
ALWSS1 131-0566-00 BUS,CONDUCTOR:DIMMY RES,0.094 0D X 0.225 L 24548 (OMA 07
ALWRE2 131-0566-00 BUS,CONDUCTOR:DiMMY RES,0.094 00 X 0,225 L 24546 (MA 7
A1WB53 131-0566-00 BUS,CONDUCTOR: DIMMY RES,C.004 OD X 0.226 L 24546 OMA 07
AlWS54 131-0566-00 BUS,CONDUCTOR: DUMMY RES,G.004 0D X 0.225 L 24548 OMA OF
ALWSS1 131-0566-00 B8US,CONDUCTOR: DiMMY RES,C.094 0D X 0.225 L 24546 (OMA O7
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AlWha2 131-0566-00 BUS,CONDUCTOR : DUMMY RES,0.004 0D X 0.225 £ 24546 CMA 07
ALWB02 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.084 0D X 0,225 1 24546 OMA O7
ALWB(03 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.084 0D X 0,225 L 24548 OMA 07
AlWE34 131-0566-00 BUS,CONDUCTOR:DUMMY RES,D.084 0D X 0.225 L 24548 QMA (7
AlWE35 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.084 0D X 0.225 L 24546 QOMA 07
AWEB36 131-0566~00 BUS, CONDUCTOR : DUMMY RES,0.094 OD X 0.225 L 24546 OQMA O7
AIWG48 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.094 OD X 0.225 L 24546 OMA 07
AlWG49 131-0566-00 BUS, CONDUCTOR :DUMMY RES,C.004 €0 X 0.225 L 24546 OMA O7
AlW732 131-0566-00 BUS,CONDUCTOR :DUMMY RES,0.084 0D X 0.225 L 24546  OMA O7
Atwasi 131-0566-00 BUS,CONDUCTOR:DUMMY RES,0.084 0D X 0.225 L 24546  OMA (7
ALuBas 131-0566-00 BUS,CONDUCTOR:DUMMY RES,0.084 0D X 0.225 L 24548 OMA O7
AlwWes4 131-0566-00 BUS, CONDUCTOR : DUMMY RES,D.084 00 X 0.225 L 24546  QMA O7
ALWS5E5 131-0566-00 BUS,CONDUCTOR :DUMMY RES,0.094 0D X 0.225 | 24548 OMA 07
AlWS56 131-0566-00 BLS,CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546  QMA 07
AlwW957 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 | 24546 (OMA 07
AlWI58 131-0586-00 BUS, CONDUCTOR : DUMMY RES,0.004 0D X 0.225 L 24546 COMA 07
AlWwag0 131-0566-00 BUS, CONDUCTOR:DUMMY RES,0.004 0D X 0,225 1. 24546  (OMA 07
AlW961 131-0566-0C BUS, CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA 07
AlWas4 131-0566~00 BUS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L 24546  (OMA 07
AIW965 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L 24546  OMA O7
ATWIB6 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.084 OD X 0.225 L 24548 OMA 07
ALWSE8 131-0566-00 BUS,CONDUCTOR: DLMMY RES,0.094 GD X 0.225 L 24548 QMA O7
AlWa7l 131-0566-00 BUS, CONDUCTOR : DUMMY RFS,0.084 0D X 0.225 L 24548 QMA 07
AlWar? 131-0566-00 BUS, CONDUCTOR :DUMMY RES,0.084 OD X 0.225 L 24546  (OMA 07
AtWaz4 131-0566-00 BUS, CONQUCTOR : DLMMY RES,0.004 OD X 0.225 | 24546  OMA OF
ATWS75 131-0566~00 BUS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L 24546  QMA O7
ATWo78 131-0566-00 BUS,CONDUCTOR :DUMMY RES,0.084 00 X 0.225 L 24546 OMA O7
A1wa77 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.084 0D X 0.225 L 24546 (OMA 07
Atwa74 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.084 0D X 0.225 L 24546 (OMA Q7
ATWogL 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.084 0D X 0.225 | 24546 OMA O7
AtWS93 131-0565-00 BUS,CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L 24546 OMA (7
ALWS95 131-0565~00 BUS, CONDUCTOR :DUMMY RES,0.094 0D X 0.225 L 24546  OMA 07
Alwes? 131-0566-00 BUS, CONDUCTOR : DULMMY RES,0.094 0D X 0.225 L 24546 CMA 07
A1WS98 131-0566-00 BUS,CONDUCTOR : DUMMY RES,0.094 0D X 0.225 1. 24546 (MA 07
AlWS99 131-0566-C0 BLS, CONDUCTOR : DUMMY RES,0.094 0D X 0.225 L 24546 OMA O7
Alws070 198-4818-01 WIRE SET,ELEC:3 DISCRETE WIRES,22 AWG IN TK1544 ORDER BY DESCR

CONN,(9w1)4.25 L,(9-2}4.25 L,(8-3)3.75 L

AlWs272 196-3257-00 LEAD, ELECYRICAL:22 AWG,3.2 L,9-5 80009  188-3257-00
AlwWg273 196-3225-00 LEAD, ELECTRICAL :22 AWG,3.6 L,8-5 80009 196-3225-00
AlWS440 174-1971-0G CA ASSY,5P,ELEC:4,25 AWG,7.0 L,RIBBON 80009  174-1871-00
AlW9700 174-2076-00 CA ASSY,RF:8.26 AWG,COA 7K1544 ORDER BY DESCR
ALW9705 174-1973-00 CA ASSY,SP,ELEC:8,28 AWG,6.0 L,RIBBON 80008  174-1873-00
AlW9778 195-7064-00 LEAD, ELECTRICAL: 22 AWG,2.25 L ,9-K 80008  185-7064-00
AlWB788 185-7084-00 LEAD, ELECTRICAL:22 AWG,2.25 L,8-N 80009  195-7064-00
ALWa870 138-1075-00 SKT, PL~IN ELEK:CRT SOCKET ASSY TKi544 OQRDER BY DESCR
AlW39B5 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD AL 22526  48283-028%
AlWa381 174-1972-00 CA ASSY,SP,ELEC:4,26 MWG,6.0 L, RIBBON 80009  174-1972-00
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A2 671-1423-00 CIRCUIT BD ASSY:ATTEN 80008  67:-1423-00

AZAT1 307-1014-06 ATTENUATOR, FXD: 100X B0OOS  307-1014-06

A2ATZ 307-1013-00 ATTENUATOR, FXD: 10X 80009 307-1013-00

AZATEL 307-1014-06 ATTENUATOR, FXD: 100X 80003  307-1014-06

AZATS2 307-1613-00 ATTENUATOR, FXD: 10X BOOOS  307-1013-00

AZc2 285-1461-00 CAP, FXD, PLSTC: 0.022UF, 10%, 400V TK1813 MKP10.02240010

A2C2 281-02%4-0C CAP,VAR,CER DI:6-30PF,250vDC 52763  GKU5000C

A2Ce 785-1482-00 CAP, FXD, PLASTIC: 1000PF, 20%, 400V TK1813  FKSZ190040020

A2C7 281-0305-0C CAP,VAR,CER DI:1.5-4.0PF 52769  GKU 4ROGO

A2C8 285-1458-00 CAP,FXD,MTLZD: 2200PF, 10%, 63V, 2. 5V LEAD TK1913 MKS0222006310
SPACING

A2C10 285-1458-00 CAP,FXD MTLZD: 4700PF, 10%,63V, 2. 5¥¢ LEAD TK1913 MKS0247006310
SPACING

AzC13 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222  MALDIC10ZMAA

AZC17 285-1453-00 CAP, FXD,MTLZD: 2200PF, 1 0%, 83V, 2. 5MM LEAD TK1913 MKS0222008310
SPACING

AZC1S 285-1458~00 CAP,FXD MTLZD: 4700PF, 10%, 83V, 2. SM4 LEAD TKIS13 MKSO247006310
SPACING

AZC21 285-1455-00 CAP, FXD, MTLZD:A700PF, 108,63V, 2. SMM LEAD TK1913 MKS0247006310
SPACING

A2C26 281-0294-00 CAP,VAR,CER DI:E-50PF, 25CVDC 52768 GKUA0000

A2C27 281-0893-00 CAP,FXD,CER DI.4.7PF,+/-0.5PF, 100V 04222 MALO1A4R7DAA

A2C30 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SA10SE104MAA

A2C35 285-1459-00 CAP,FXD,MTLZD: 2200PF  10%, 63V, 2. 5MM LEAD TK1913 MKS0222006310
SPACING

A2C38 285-1459-00 CAP,FXD,MTLZD: 2200PF , 10%, 63V, 2. 5MM LEAD 1913 MKS50222008310
SPACING

A2(52 285-1461-00 CAP,FXD,PLSTC: 0.022UF, 10%,400V TKIS13 MKP10.02240010

AZC53 281-0284-00 CAP,VAR,CER DI:6-50PF,25GVDC 52768  GKU50000

A2C55 285-1462-00 CAP,FXD, PLASTIC: 1000PF, 20%, 400V TKIS13 FKS2100040020

AZCH7 281-0305-00 CAP,VAR,CER DI:1.5-4.0PF 52769 @KU 4R00C

A2C58 285~1458-00 CAP, FXD, MTLZD: 2200PF, 10%, B3V, 2. 544 LEAD TKI913 MKS0222008310
SPACING

A2080 285-1458-00 CAP,FXD,MTLZD: 4700PF , 10%, 63V, 2. BMM LEAD TK1813 MKS0247006310
SPACING

A2C83 281-0862-00 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222 MAIQIC10ZMAA

A2CB7 285-1459-00 CAP, FXD, MTLZD: 2200PF, 10%, 63V, 2. 54 LEAD TKI9L3 MKS0222008310
SPACING

AZCB9 285-1458-G0 CAP, FXD,MYLZD: 4700PF, 10%, 63V, 2. 5MM LEAD TK1913  MKSO24700B310
SPACING

AzC71 285-1458-00 CAP, FXD,MTLID: 4700PF, 10%, 63V, 2. 5MM LEAD TK1813 MKS0247006310
SPACING

A2C78 281-0294-00 CAP,VAR,CER DI:6-5CPF, 250VDC 52769 GKUS0000

AZCT7 281-0893-00 CAP,FXD,CER DI:4.7PF,+/~0.5PF, 100V 04222 MALOLAARTDAA

AZCE0 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 SAIOBELOAMAA

A2C85 285-1458-00 CAP, FXD MTLZD: 2200PF, 10%, 63V, 2. 58 LEAD TRI913  MKS0222006310
SPACING

A2Ce8 285-1453-00 CAP, FXD,MTLZD: 2200PF  10%, 83V, 2. 5MM LEAD TKIS13 MKS0222008310
SPACING

A2C80 230-0776-00 CAP, FXD, ELCTLT: 22UF,+50-20 %, 10V 55680 ULALA220TAA

AzCa1 250-0776-00 CAP,FXD,ELCTLY: 22UF , +50-20 %, 10V 55680  ULAIAZ20TAA

A2C83 290-0776-00 CAP,FXD,ELCTLY: 22UF ,+50-20 %, 10V B5680  ULALAZZOTAA

A2C94 285-1459-00 CAP, FXD,MTLZD:2200PF, 10%, 63V, 2. 5MM LEAD TK1913 MKS0222006310
SPACING

A2Cs8 290-0778-00 CAP,FXD, ELCTLY: 22UF ,+50-20 %, 10V 55680  ULALA220TAA

A2C97 285-1459-00 CAP, FXD,MTLZD: 220CPF, 10%, 63V, 2. 5 LEAD TKI913 MKS0222008310
SPACING

AZCR7 152-0324~00 SEMICOND DVC,DI:SW,SI,35V,0.1A,00-7 14552  MT5iz8

A2CRIB 152-0141-02 SEMICOND DVC,DI-SW,SI,30V,150M0,30V,00-35 03508 DA2527 (1nN4152)
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A2CRST 152-0324~00 SEMICOND DVC,DT:SW,S1,35V,0,1A,D0-7 14552  MT5128
A2CRE8 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (IN415Z)
AZCR85 182-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03808  DA2527 {IN4i52)
AZCRES 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DAZS27 {IN4152)
AZEQ0 . 118-1771-00 FERRITE BEAD AS:276-0532-0C W/22 AWG WIRE 80009  119-1771-00
AZES1 119-1771-60 FERRITE BEAD AS:276-0532-00 W/22 AWS WIRE 80008  118-1771-00
4232900 131-0589-00 TERM,PIN:0.46 L X 0.025 5Q PH 8RZ GLD PL 22525  48283-02%
A2J2950 131-0589-00 TERM,PIN:0.46 | X 0.025 5Q PH BRZ GLD PL 22526  48283-029
A2J8200 131-0583-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283029
AzJ9881 131-0589-00 TERM, PIN:C.48 L X 0.025 SQ PH BRZ GLD PL 22526  48283-029
A2193 108-~1485-00 COIL,RF:FXD, INDUCTOR, 220UH, 10%,0.41A, BOBBIN TK2058 TSLO707-221KR41
CORE,RADIAL LEAD 0.2 IN LEAD SPACING,
AZLS5 108-1485-00 COIL,RF:FXD, INDUCTOR, 220UH, 10%,0.41A, BOBBIN TK2058 TSLO707-221KR41
CORE,RADIAL LEAD G.2 IN LEAD SPACING,
AZQ13 151-1124-00 TRANSISTOR:JFE, N-CHAN, ST, SEL, TC-92 17856 J-2400
AZQ15 151-0711-00 TRANSISTOR: NPN,S1,TG-928 80008  151-0711-00
A2Q18 151-0711~00 TRANSISTOR:APH, ST, TD-928 80003  15i-0711-D0
A2083 151-1124-00 TRANSISTOR: JFE, N-CHAN, ST, SEL,T0-82 17856  J-2400
A2G85 151-071:-0C TRANSISTOR:NPN, ST, TO-92B 80008  151-0711-00
AZ(B8 151-0711-00 TRANSISTOR:NPN, ST, T0-22B 80009  151-G71:-00 -
AZRY 315-0620-02 RES, FXD, CMPSN: 62 OHM, 5%, 0. 254 01121 €BB205
AZR2 322-3481-00 RES, EXD, FILM: 1# OHM.1%,0.2,TC=T0 57668  CRB20 FXE IMOO
AZR3 322-0614-07 RES, FXD, FILM: 250K OHM, 0. 1%,0.25W, TC=T9 19701 5043REZ50K0B
AZR4 313-1082-00 RES, FXD,FILM:8.2 OiM,5%,0.2¢ 80003 313-1082-00
AZRS 321-0469-07 RES, FXD, FI1M: 750K OHM,0.1%,0.125W, TC=T9 19701  GO33RE7H0KOB
AZRB 315-0105-03 RES,FXD,CMPSN: IM OHM,5%,0.25¢ 80003  315-0105-03
AZR7 313-1180-00 RES,FXD,FILM:15 ORM,0.5%,0.2% 80009  313-1160-00
AZRE 315-0620~02 RES, FXD,CMPSN: 62 OHM,5%,0.25W 01121  CBS208
AZRS 313-1432-00 RES, FXD,FIL#:4.3K OHM,5%,0.2% 57668  TRZOJE 04K3
AZR10 311-2238-00 RES, VAR, NONuM: TRMR, 50K OHM, 20%,0.5W LINEAR  TK1450 GFO8UT 5C K
AZR11 322-3193-00 RES, FXD, FIEM: 1K OHM, 1%,0.2W, TC=TO 57668 CRBZD FXE 1Koo
AZR12 313-1360-00 RES, FXD, FILM: 36 OFM,5%,0.2W 57668  TR20JE 35E
AZR13 322-3097-00 RES,FXD,FILM: 100 O, 1%,0.2W, TC=TO 57668 CRB20 FXE 10CE
AZR14 313-1161-00 RES,FXD,FILM: 160 OHM,5%,0.24 57668  TR20JEISOE
A2R15 322-3087-00 RES, FXD,FILM: 100 OHM,1%,0.24,TC=10 57668 {RB20 FXE 100
AZR18 313-1182-00 RES, FXD, F1iM: 1.8 CHM,5%,0.2W 57668  TR20JTE81KE
AZR17 322-3097-00 RES, FXD, FILM: 100 OHM, 1%, 0.2W, TC=T0 57668  CRB20 FXE 100E
AZR1B 313-1911-00 RES, FXD, FILM: 510 OHM,5%,0.24 57668  TRZGJEILOE
AZR19 307-0843-00 RES NTWK, FXD,FI:INPUT ATTENUATOR 80008  307-0843-00
AZR2G 313-1332-00 RES, FXD,FILM:3.3K OHM, 5%, 0.2¢ 57668  TRZOJE 03K3
AZRZT 313-1160-00 RES, PXD,FILM:16 OHM,0.5%,0.2¢ 80009  313-1160-00
A2RzZ2 322-3210-00 RES, FXD,FILM:1.5K ORM, 1%, 0. 24, TC=TO 57668 CRB20 FXE 1K50
AZRZ3 322-3210-00 RES, FXD,FILM: 1. 5K OHM, 1%,0. ZW,TC-TO 57668  CRB2D FXE 1K50
AZRZ5 311-2226-00 RES, VAR, NONWW: TRMR, 50 OHM,20%,0. TKi450 GFOBUT 50 OHM
LINEARTAPE & REEL
AZRZ6 311-0643-00 RES, VAR, HONWW: TRMR, 50 OFM, 0. 54 32997 3329H-L58-500
AZR27 313-1160-00 _ RES, FXD, FILM: 15 OHM,C.5%,0.24 80009 313-1180-00
A2R2S 322-3089-00 BO10100 BO11888 RES,FXD, FILM:82.5 OhM, 1%.0.2W,TC=TO 57668  CR820 FXE 82E5
AZR28 322-3086-00 BO011890 RES,FXD, FILM:76.8 OHM, 1%,0.24,TC=T0 91637  CCF50-2G76R80F
A2R30 313-1124-00 RES, FXD, FILM: 120K OHM,5%,0.24 57668  TRROJEI20K
A2R31 322-3085-00 RES,FXD,FILM:75 O, 1%,0. 20, TC=TO 57668 CRB20 FXE 75EG
AZR33 311-2238-00 RES, VAR, NONWW: TRMR, 50K OHM,20%,0.5W LINEAR  TK1430 GFOBUT 50 K
AZR34 322-3097-00 RES, FXD,FILM: 100 OB, 1%,0.2W,7C=T0 57668 CRB20 FXE 100E
AZR35 . 322-3143-00 RES,FXD, FILM:301 OHM,1%,0.2W,7C=TC 57668 CRB20 FXE 30iE
AZR3Y 322-3193-00 RES, XD, FIiM: 1K O, 1%,0. 2, TC=TD 57668 (RB20 FXE 1KOC
AZR38 322-3143-00 RES,FXD,FILM:301 Ok, 1%,0.2W,7C=T0 57668 CRB20 FXE 30iE
AZR39 322-3231-00 RES,FXD,FIiM:2.45K O, 1%,0.24,7C=TO 576888 CRB20 FXE 2K49
AZR41 322-3318-00 RES, FXD, FILM: 20K ORM,1%,0.2W,7C=T0 57668 CRB20 FXE 20K0
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Replaceable Electrical Parts ~ 2235A Service

Tektronix  Serial/Assembly No. Kfr.
Camponent No. Part No. Effective Dscont Name & Description Code  Mfr. Part No.
APR42 322-3282-00 RES,FXD,FILM: B. 45K OHM, 1%,0.24,7C=10 80008 322-3282-00
AZRA3 311-2178-00 RES, VAR, NONWM : PNL, 1OK OHM, 10%,0.5W 32997  91Z1D-Z07-EAQG37
AZR4B 322-3219-09 RES,FXD,FILM: 1.87K OHM, 1%,0.2W,7C-79,SMALL 91637  CCF50-2-C1871FY
BODY, TAPE & REEL
AZRA7 311-2228-00 RES, VAR, NONWh : TRMR , 250 OHM, 20%,C.5W LINEAR  TK1450 GFOBUT 250
AZR4E 322-3276-08 RES,FXD,FILM: 7.32K OHM,1%,0.2W,7C=78,SMALL 91637  CCF50-2-C73200FT
BODY, TAPE & REEL
AZR51 315-0820-02 RES,FXD,CMPSN: 62 OHM,5%,0.25W 01121 CB6205
AZR52 322-3481-00 RES,FXD,FILM: iM OHM. 1%, 0. 24, TC=10 57668  CRB20 FXE IMOC
AZRE3 322-0614-07 RES, FXD, FILM: 250K OH4,0.1%,0.254, TC=T9 19701 50D43REZS0K0B
AZRBA 313-1082-00 RES,FXD,FILM:8.2 OHM,5%,0.24 80008  313-1082-0C
AZRB5 321-0468-07 RES, FXD, FILM: 750K OHM,D.1%,0. 1250, TC=T8 19701  5033RE7S0KCB
AZRSE 315-0105-03 RES,FXD,CMPSN: 1M OHM,5%,0.254 BOG0G  315-0105-03
A2RB7 313-1160-00 RES,FXD,FILM: 16 OHM,0.5%,0.2W 80009 313-1160-00
AZRB8 315-0620-02 RES, FXD,CMPSN: 62 OHM, 5%,0.25W 01121 (BB20S
A2R59 313-1432-00 RES,FXD,FILM: 4. 3K OHM,5%,0.2W 57668  TRZ0JE 04K3
AZRED 311-2238-00 RES, VAR, NONWW: TRMR, 50K CHM, 20%,0,5W LINEAR  TKI45C GFOBUT 50 K
AZRE1 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.26,TC=TO 57668 CRB20 FXE 1KDO
AZRB2 313~1360-60 RES,FXD,FILM: 36 OHM,5%,0.2W 57668  TRZOJE 36F
AZRE3 322-3097-00 RES,FXD,FILM: 100 OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 100E
A2RE4 313-1161-00 RES,FXD,FILM: 160 OHM,5%,0.2W 57668  TRZOJEIGOE
AZREBS 322-3097-00 RES,FXD, FILM: 100 OHM,1%,0.2W, TC=TC 57668  CRB20 FXE 100C
AZRB5 313-1162-00 RES, FXD, FILM: 1.8K OHM, 5%,0.2W 57668  TR20JTE81KE
AZREY 322-3087-00 RES,FXD,FILM: 100 OHM,1%,0.2¢, TC=10 57668  CRB20 FXE 100F
ACRES 313-1911-00 RES, FXD, FILM: 810 OHM,5%,0.2W 576688 TR2Z0JEQICE
AZRE9 307-0843-00 RES NTWK, FXD, FI:INPUT ATTENUATOR 80008 307-0843-00
A2R71 313-1180-00 RES,FAD,F1iM: 16 OHM,0.5%,0.24 80008  313-1180-00
A2RT? 322-3216-00 RES, FXD, FTLM:1.5K OHM, 1%,0. 24, TC=T0 57668 CRB2C FXE 1K50
AZR73 327-3210-00 RES,FXD,FIiM:1.5K OHM,1%,0.2W,TC=T0 57668  CRB20 FXE 1K50
AZR75 311-2226-00 RES, VAR, NONwW : TRMR, 50 OHM, 20%,0.54 TK1450 GFOBUT 50 OHM
{ INEARTAPE & REEL
ACRIE 311-0643~00 RES, VAR, NONWW : TRMR 50 OHM, 0.5 32997 3329H-L58-500
R2RT7 313-11680-00 RES,FXD,FILM:16 OHM, 0.5%,0.2% 80008  313-1180-00
AZR7S 322-3089-0C BC10100 BO11883 RES,FXD, F1LM:82.5 OHM, 1%.0. 20, TC=TO 57668  CRB20 FXE 82E5
AZR7S 322-3086-0C BOL18S0 RES,FXD,FILM:76.8 OHM, 1%,0.28,7C=T0 916837  CCF50-2G76RBOF
AZRB0O 313-1124-00 RES,FXD,FI1LM: 120K OHM, 5%,0.2W 57668  TR2OJE120K
AZRBL 322-3085-00 RES,FAD, FILM: 75 OHM, 1%,0.2¢, TC=T0 57668  CRB20 FXE 7BEQ
A2RB3 311-2238-0C RES, VAR, NONWW : TRMR, 50K OHM, 20%,0.5W LINEAR  TKI450 GFOBUT 50 K
AZRBA 322-3097-00 RES.FXD,FILM: 100 OHM,1%,0.2W,TC=TO 576668 CRBZ0 FXE 100
AZRBS 322-3143-0C RES,FXD,FILM:301 OHM, 1%, 0.2W,TC=TO 57668  CRBZ0 FXE 301E
AZRB7 322-3193-00 RES,FXD, FILM: 1K OHM, 1%,0.24,TC=T0 57668 CRB2C FXE 1K0D
APRBS 322-3143-00 RES,£XD, FELM:301 OHM, 1%,0.2W,TC=TD 57668  CRB20 FXE 301E
AZRO: 372-3308-00 RES,FXD, FI1M:15.8K OHM, 1%,0.20,7C=T0 57668  CRBZC FXE 15K8
AZROZ 322-3277-00 RES,FXD,FELM: 7. 5K OHM, 1%,0. 24, TC=T0 57868  CRB20 FXE 750
A2R93 311-2178-00 RES, VAR, NONWW: PNL, LOK OHM, 10%,0. 5W 32897 SLZ1D~207-EAOQRY
AZRSE 313-1182-00 RES,FXD,FILM: 1.8K OHM 5%,0.2W 57668  TR20JT681K8
AZRGT 311-2230-00 RES, VAR, NONWW: TRMR, 500 CHM,20%,0.50 LINCAR  TKI450 GFOBUT 500
A2ZRG8 322-3277-00 RES, FXD,FIILM:7.5K OHM, 1%,0. 26, TC=T0 57668 CRB20 FXE 7K50
A2S1 263-1040-03 SWITCH ASSEMBLY :ACTUATOR, COUPLING 80008  283-1040-03
AZs1G 263-1041-02 SWITCH ASSEMBLY:ACTUATOR,VOLTS/DIV 80009 263-1041-02
AZS5l 263-1040~03 SWITCH ASSEMBLY ;ACTUATOR, COUPLING 80008  283-1040-03
A2SE0 263-1041-02 SWITEH ASSEMBLY :ACTUATOR, VOLTS/DIV 80008 263-1041-02
AZULG 156-2458-00 MICROCKY,DETL 0P AMP 80008  156-2469-00
AZU30 234-0134-20 QUICK CHIP:VERTICAL AMPLIFIER,IC 80009  234-0134-20
AZUBD 156-2468-00 MICROCKT ,DETL 0P AMP 8008  156-2469-00
AZUB0 £34-0134-20 QUICK CHIP:VERTICAL AMPLIFIER,IC 80009  234-0134-20
AZUS0 156-0891-00 MICROCKT, LINEAR : VOLTAGE REGULATOR 80009  156-0991-00
Azug1 158-0891-00 MICROCKT, LINEAR: VOLTAGE REGULATOR 80000  156-0901-00
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Replaceable Electrical Parts - 2235A Service

Mfr.
Code  Mfr. Part No.

Tektronix  Serial/Assembly No.
Component No. Part ¥o. Effective  Bscont Name & Description
A2w3103 174~1972-00 Ch ASSY,SP,ELEC:4,26 AWG,6.0 |, RIBBON
AZW3108 174-1972-00 CA ASSY,SP,ELEC:4,26 AWG,5.0 L,RIBBON
REV APR 1990

80008 174-1972-00
80008 174-1972-00
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Replaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly fo. Mfr.
Component Ho. Part No. fffective  Dscont Name & Description Code Mfr. Part Ko
A3 871-1415-00 CIRCUIT BD ASSY:FRONT PANEL 80008  671-1415-00
A3C89 281-0775-01 CAP,FXD,CER DI:0, 1UF,20%, 50V 04222 SAI05E104MAA
A3C376 285-1461-00 CAP,FXD, PLSTC 0. 0220F, 10%, 400V TKi913 MKP10. 02240010
A3C377 283-1045-00 CAP,FXD,MICA DBI:15PF,G.5PF, 500V 03023  €DA15CDIS0D03
A3C378 283-0768~00 CAP,FXD,MICA DI:132 PF,1%,500v 00853  DIAGF1320F0
A3C380 283-0643-00 CAP,FXD,MICA D1:22PF,0.5%, 500V 00853  DIOSEZ20D0
A3CR537 152-0141-02 SEMICOND DVC, DI SW, 81,30V, 150MA, 30V, D0-35 03508 DA2527 {iN4152}
A3CR538 152-0141-02 SEMICOND DVC,DI:5W,SI,30V, 150MA,30V,D0-35 03508  DA2527 {iN4152}
A3CRE3S 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30¢,00-35 03508 DA2527 (1N4152)
A3CRE40 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30v,D0-35 (3508  DA2527 (1N4152)
A3CR541 152-0141-02 SEMICOND DVC, DI SW,ST,30V,150M4,30v,D0-35 03508  DA2527 (1nN4152)
A3CR542 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DC-35 03508 DAZBZ7 (1N4152)
A3CRI88 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M8,30V,00-35 03508  DA2527 (IN4152)
A3CR989 152-0141~02 SEMICOND OVC,DI:5W,SI,30V,150MA,30V,D0-35 03508  DAZ527 (IN4L5Z)
A3DS518 150-1028-00 ET EMITTING DIC:GREEN, SEGNM, 3544 58361  (BABO/MVEZTAL
A3DS915 150-1071-00 LT EMITTING DIO:GREEN,565NM, 20MA MAX 80009 150-1C71-00
A3J3006 131-0589-00 TERM,PIN:0.456 L X 0.025 G PH BRZ GLD PL 22526  48283-028
A3JE500 131-4522-00 CONN ASSY,ELEC: PROBE ADJUST, BRASS TK1326 ORDER BY DESCR
A3Q550 151-0180-00 TRANSISTGR:NPN, S, T0-82 80003  15i-0180-0C
A3RBY 322-3231-00 RES,FXD,FILM: 2,48 OHM,1%,0.2W,TC=T0 57668  [RB2O FXE 2K48
A3R1IO 322-3289-00 RES,FXD,FILM: 10K OHM, 1%, 0.2, TC=TC 57668  CRB20 FXE 10KD
A3R111 322-3283-00 RES,FXD, FILM: 10K OHM, 1%,0.2W, TC=T0 57668 CRB20 FXE 10KO
A3R112 311-246%-00 RES, VAR, NONWW: 5K OHM, 20% 50138  Wes74
A3R160 322-3289-00 RES, FXD, FILM: 10K OHM, 1%,0.24, 1C=T0 57668  CRB2C FXE 10KO
AJR1B] 322-3289-00 RES, FXD, FILM: 10K OHM, 1%,0.2W, T0=T0 57668 CRBZ0 FXE 10KG
A3R182 311-2463-00 RES, VAR, NONwWW: 5K OHM, 20% 50139 wear4
A3R201 313-1220-00 RES, FXD, FILM: 22 OHM, 540,20 57668  TRZOJEZZE
A3R224 313-1220-00 RES, FXD,FILM: 22 On, 52,020 57668  TR20JEZ2E
A3RZ80 311-2469-00 RES, VAR, NONWMW : BX OMM, 20% 50139 w8874
A3R371 313-1181-00 RES,FXD,FELM: 18D OHM, 5%C. 20 57568  TR20JE1B0E
A3R376 315-0620-00 RES,FXD,FILM:B2 OHM,5%,0.25W 19701 BO43CX83R00J
A3R377 321080700 RES, FXD, FILM:OC0K OHM, 1%, 0,125, TC=TC 18701 SO33RDBOOKOF
A3R378 321-0617-00 RES, FXD, FILM: 111K OHM, 1%, 0. 125, TC=TO 19701 5S043EDZ50KOF
A3R379 313-1130-00 RES, FXD, FTLM: 13 OHM,5%,0. 24 91637  CCF50-2-13R0O0J
A3R380 321-0458-00 RES, FXD, FILM: 590K OHM, 1%, 0. 1254, TC=TO 19701 S043EDSA0KOF
A3R401 313-1220-00 RES,FXD, FILM: 22 OHM,5%,0. W 57668  TRZOJE2ZE
A3RA38 311-2468-00 RES, VAR, NONwM: 5K OHM, 20% 50139 WBB74
A3RB18 313-1682-00 RES,FXD,FILM: 6.8K OM¥,5%,0.2W 57668  TR20JE 06K8
A3RHZG 313-1812-00 RES, FXD, FILM:9. 1K OHM,5%,0.2W 57668 TR20 FXE 9.1K
A3R521 311-2428-00 RES, VAR, NONWM: 50K OHM,20%,0.5W 01121 WBBeD
A3R538 313-1332-00 RES, FXD, FILM:3.9K OHM,5%,0.2W 576868  TRZ20JE 03K9
A3R539 313-1472-00 RES,FXD,FILM: 4 7K OHM, 5%,0. 20 57668  TRZOJE 04K7
A3R546 313-1333-00 RES, FXD, FILM: 33K OHM,5%,0.24 57668  TRZOJE 33K
A3RRT0 313-1882-00 RES, FXD, FILM: 8.8K OHM, 5%,0.2% 57668  TRZ0JE {6K8
AJRE0Z 311-2469-00 RES, VAR, NONWW: 5 OHM, 20% 50138 w8874
A3R720 313-1220-00 RES,FXD,FYiM:22 OHM,5%,0.2W 57868  TR20JEZPE
A3RBO0 313-1682-00 RES, FXD, FILM:6,8K OHM, 5%,0.2¢ 57668  TReOJE 06KB
A3RB02 311-2427-01 RES, VAR, NONWM: 10K, 10%, 0. 254, LINEAR 12697 CM45280

(LOCATIONS A & B)

AIRB1I0 313-1682-0¢ RES,FXD,FILM:6.8K OHM, 5%,0.2W 57668  TRZ0JE 08K8
A3REBZ 311-2488-00 RES, VAR, NONwM: 5K OHM, 20% 50139 Waer4
A3RIID 313-1621-00C RES, FXD, FILM: 620 OHM,5%,0.2W 57668  TRROJL 620E
A3RAE0 322-3114-0C RES, FXD, FILM: 150 OHM, 1%, 0.2W,TC=T0 57668  CRB20FX1AOEAXIAL
A3RE51 322-3114-00 RES, FXD, FILM: 150 OHM,1%,0.24,TC=T0 57668  CRBZOFX150EAXIAL
A3RA8Z 311-1227-00 RES, VAR, NONWW : TRMR , 5K OHM, 0. 5W 32987  3386F-T04-502
A3R983 322-3126-00 RES, FXD, FILM: 200 OfM,1%,0.2W,C=T0 81637  CCF501G200R0F
A3RSS2 3624312600 RES,FXC,FTILM: 200 DHM, 1%, 0.2W,TC=T0 81637  CCFS016200R0F
AZR983 313~1220-00 RES,FXD, FILM: 22 OHM, 5%,0.2W 57688  TRZOJE2ZE
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Replaceable Electrical Parts - 22354 Service

Name & Description

Kfr.
Codz  Mfr Part Ho

Tektronix  Serial/Assembly No.
Comonertt No. Part No. Effective  Dscont
A3580 260-2075-00
A35200 260-2111-00
A35228 260-2075-00
A35380 260-2033-03
A3S390 260-2111-0C
A358392 260-2419-00
A35401 260-2110-00
A3S460 260-2075-00
A35545 260-2033-03
A35550 260-2033-03
A35555 280-2419-00
A35502 260-2075-00
A35648 280-2033-03
A3VRSL0 152-0317-00
A3JYRE51 152-0317-0C
A3Wa0 131-0566-00
A3W91 131-0566-00
A3wz2zaz 174-1868-00
AR2223 174-1968-00
A3W9200 174~1958~00
A3Waz01 174-1958-00
A3Wo854 174-1579-00

REV APR 1590

SWITCH, PUSH: SPDT, 50¥DC, 500M AMP
SWITCH, PUSH: SPDT, MOMENTARY
SWITCH, PUSH:SPOT, 50VDC, 500M AMP
SWITCH,SLIDE:DPTT,126V,0.54
SWITCH, PUSH: SPDT, MOMENTARY
SWITCH:DOUBLE POLE 4-POS

SWITCH,PUSH: SPOT/2 DPDT
SWITCH, PUSH:SPCT, 50VDC, 5008 AMP
SWITCH,SLIDE:DPTT,125V,0.54
SWITCH,SLIDE:DPTY, 128V, 0. 54
SWITCH:DOUBLE POLE 4-POS
SWITCH, PUSH: SPOT, 50VDC, 5008 AMP

SWITCH,SLIDE:DPTT, 125¢,0.54

SEMICOND DVC,DI:ZEN,SI,6.2V,5%,
SEMICOND DVC,DI:7EN,SI,B.2V, 5%,
BUS, CONDUCTOR: DUMMY RES,0.094 0
BUS, CONDUCTOR : DUMMY RES,0.0694 0
CA ASSY,SP,ELEC:18,27 AMG,1.8 L

0.
0.
H
H

CA ASSY,SP,ELEC:18,27 AWG,1.9 L
CA ASSY,SP,ELEC:4,26

CA ASSY,SP,ELEC:2.28 5

L

AWG,B.5 L,RIBBON
CA ASSY,SP,ELEC:4,26 AWG,8.5 L,RIBBON
AWG, 2.2

8000¢  260-2075-00
58821  2LL1S9NBCZ1085
80003  260-2075-00
95348  51523-SL

53821 2LL1SGNBO21085
82104 51524 - SL

59821  ORDER BY DESCR
80009  260-2075-00
95348  515Z23-5L
95348  51523-5L
82104 51524 - SL
80008  280-2075-0C

95348 5152351
04713 1N825
04713 1NB25

24046 OMA 07
24548 OMA 07
80009  174-1988-0C

80008  174-1968-00
80009 174-1958-00
80009  174-1955-00
80008  174-1379-00
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Replaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly No. Mfr,
Comonent No. Part Ho. Effective Dscont Hame & Bescription Codz  Mfr. Part Mo.
Ad B671-1420-00 CIRCUIT BD ASSY:TIMING 80009  671-1420-0C
AACT0Z £81-0754-00 CAP,FXD,CER DI:82PF,5%, 1008 04z22  MALO1AB20JAA
A4C703 281-0303-00 CAP,VAR,CER DI:2.5-20PF, 250V 80008 281-0303-00
AACTCS 281-0813-00 CAP,FXD,CER DI:0.047UF, 20%, 50¢ 05387  C412CA73MEVZCA
AACT OB 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V (04222  MAZCIC1O3KAA
ALCTO7 281-0773-00 CAP FXD,CER DI:0.01UF, 10%,100V 04222 MAZCIC103KAA
240708 281-0758-00 CAP,FXD.CER DI:2.2PF,+/-0.5PF 200V 04222  SALC2AZRZDAA
AACTIO0 261081300 CAP,FXD,CER DT:0.047UF, 20%, 50V 05397  CA12CA73MEV2CA
AaC712 281-0764-00 CAP,FXD,CER DI:82PF 5%, 100V 04222 MAL01AB20JAA
A4C713 281-0303-00 CAP,VAR,CER DI:2.5-20PF, 250V 80009  281-0303-00
AACT14 281-0736-00 CAP,FXD,CER DI:2.2PF +/-0.5PF, 200V 04222 SALO2AZRZDAA
A4CT15 230-0776-00 CAP, FXD, ELCTLT: 22UF  +80-20 %, 10V 55680 ULAIA2Z20TAA
A4CT17 281-0768-00 CAP, FXD,CER DI.470PF,20%, 100V 04222 MALOIA4TIMAA
AACTZ0 280-0246-00 CAP,FXD,ELCTLT: 3.3UF, 10%, 15V 12954 D3R3EALSKE
ABCTZZ 280-0246-00 CAP, XD, ELCTLT - 3.3UF, 10%, 15V 12954 D3R3EALGKE
ALCTZ4 280-0136-00 CAP,FXD,ELCTLT:2.2UF, 20%, 20V 05397 T3Z2B225MCZ0AS
A4C728 283-0203~00 CAP,FXD,CER DI:0.47UF, 20%,50¢ 04222 SR305SCA74MAA
A4CT37 281-0862-00 BO11625 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222 MALOICIOZMAA
A4CTAY 281-0775-01 CAP,FXD,CER DI:0.1UF,20%, 50V 0dze2  SALOSEI0WMAA
A4C750 290-0246-00 CAP,FXD,ELCTLY 3. 3UF, 10%, 15V 12954 D3R3EALEKI
ALCT51 281-0809-00 CAP,Fx3,CER DE:200 PF, 5%, 100V 04222 MALOLAZOLJAA
A4CTS2 281-0775-01 CAP,FXD,CER D1:0.1UF,20%,50¢ 04222 SALOSELO4MAA
Aacye? 281-0758-00 CAP,FXD,CER DI:15PF,20%, 100V 04222 SALO2A1SDMAA
A4CR730 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA,30v,00-35 03508  DA2527 (184152}
A4CR73E 152-0141-02 SEMICOND DVC,DI:5w, 51,30V, 150MA, 30V, D0-35 (3508  DA2527 (1N4152)
A4CR740 152-0141-02 SEMICOND DVC,D1:SW,ST,30V,150MA,30V,D0-35 03508  DA2B27 (1N4152)
A41D37 210-0413-00 NUT, PLAIN, HEX:0.375-32 X 0.5,BRS CD PL 73743 3145-402
A4P3201 131-0588-00 TERM,PIN:0.46 L X 0,025 SO PH BRZ GLD PL 22526  48283-029
A4PS700 131-0589-00 TERM,PIN:0.46 (. X 0,025 SQ PH BRZ GLD PL 22526  48283-029
A4P3T05 131-0589-00 TERM,PIN:0.46 L X 0.025 SQ PH BRZ GLD PL 22526 48283-029
A4Q701 151-0424-00 TRANSISTOR: NPK, ST, T0-92 80008 151-0424-00
ALQT04 151-1042-00 SEMICOND DVC SE:FET,SI,T0-92 80009 151-1042-00
(LOCATIONS A & B)
A4Q706 151-0736-00 TRANSISTOR:NPN,S1,70-82 80009  151-0736-00
AdQ708 151-0424-00 TRANSTSTOR:NPN,SI,70-92 80003 151-0424-00
ALQ710 151-1042-00 SEMICOND DVC SE:FET,SI,T0-92 80009 151-1042-00
{LOCATIONS & & B)
AdQ712 151-0736-00 TRANSISTOR:NPN,SI, T0-92 80009  151-0736-00
A40730 151-0188-00 TRANSISTOR: PNP, ST, T0-92 80009  151-0188-00
AdQ732 15¢-0712-00 TRANSTSTOR: PNP, ST, T0-82 80008  151-0712-00
A4Q737 151-0188-00 TRANSISTOR: PNP, ST, T0-92 80C0%  151-0188-00
AQ740 151-0188-00 TRANSISTOR: PNP,SI,T0-92 80008  151-0188-00
AdQ742 151-0712-00 TRANSISTOR: PNP, S1,70-92 80009  151-07:2-0C
AQ745 151-0188-00 TRANSISTOR: PP, ST,T0-92 80009 151-0188-00
A4RTOL 307-0780-01 RES NTWK,FXD, F1:TIMING 80009  307-0780-01
A&RTO? 322-0519-01 RES,FXD,FILM: 2,484 OHM,0.5%,0.254,TC=T0 07716 CCAD24903D
A4RT T3 313-1100-00 RES,FXD,FILM: 10 OAM, 5%, 0. W 57668  TR20JE10ED
A4R705 322-3114-00 RES, FXD, FILM: 150 OHM, 1%,0.2W, 1C=TC 57668  CRBROFX1S0EAXIAL
AARTOT 301-0202-00 RES, FXD, FILM: 2K OHM, 5%,0.54 19701 50530X2K000S
ASR7O9 313~1100-00 RES, FXD,FILM: 10 OrM, 5%, 0.2 57658  TR20JE10ED
A4R710 322-3114-00 RES, £XD, FILM: 150 OMM, 1%,0.2W,TC=TC 57668  CRBZOFX150EAXIAL
A4RT1Y 307-0780-01 RES NTWK, FXD, FI:TIMING 80003  307-0780-01
A4R713 301-0202-00 RES, £XD, FILM: 2K OHM, 5%, 0.5 18701 5053CX2K0004
AAR715 322-3308-00 RES,FXD,FILM: 15.8K OHM, 1%,0.2W,7C=T0 57668  CRBZO FXE 13KB
AART16 322-3304-00 RES,FXD,FILM: 14.3K OHM, 1%,0.24,TC=T0 57668 CRB2O FXE 14K3
A4RTLT 322-3304-00 RES, FXD,F1LM: 14 3K OHM, 1%,0.2W, TC=T0 57668  CRBZO FXE 143
AGR7 I8 322-3308-00 RES,FXD,FILM: 15.8K OMM, 1%,0.2W, TC=T0 57668  CRBZ0 FXE 1548
A4R719 313-1470-00 RES, FXD, FILM: 47 OHM, 5%, 0.2 57668  TR20JE 47
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Replaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly No. Mfe.

Camponent. No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
AdR7Z1 311-2151-00 RES, VAR, NONW : PNL, 500 ORM,20%,0, 5W,0PST 12697  CM43498
AARTZ2 322-3126-00 RES,FXD, FILM: 200 OHM, 1%, 0.2W, TC=T0 81637  CCF5016200R0F
A4RT24 313-1200-00 RES,FXD,FTIM-20 OHM, 5%,0. 24 57668  TR2OJEZOE
ALR7 25 322-3271-00 RES, FXD, FILM:6.49K OHM, 1%,0.2¢, TC=TO 91637  CCF5026B490CFT
A4RT27 322-3243-00 RES, FXD, FILM:3.32K OHM, 1%,0.2W, TC=T0 80009  322-3243-00
A4RT728 322-3208-00 RES,FXD,FILM: 1,435 OHM, 1%,0.2W, TC=TO 57668 CRBZD FXE 1K43
ART29 313-1302-00 RES,FXD, FILM: 3K OHM, 5%,0. 24 57668  TR20JE 03KO
A4R730 311-2232-00 RES, VAR, NONWW : TRMR, 2K OHM,20%,0.5W LINEAR  TKI450 GFOBUT ex
AART31 322-3255-00 RES,FXD, FILM:4.42K OHM,1%,0.2W, TC=TC0 57668  CRB20 FXE 4K42
AAR732 313-1123-00 RES, FXD, FItM: 12K OHM,5%,0.24 57668  TRZ0JE12KD
A4R733 322-3210-C0 RES,FXD, FILM: 1.5K OHM, 1%,0.2W, 7C=T0 57668  CRB20 FXE K50
A4R734 322-3232-00 RES,FXD, F1LM: 2, 55K OM, 1%,0.2W, TC=TC 86009  322-3232-00
A4R735 322-3271-00 RES, FXD, FILM:6.48K OHM, 1%,0.2W, TC=TC0 91637  CCF502584900FT
AAR737 313-1392-00 RES, FXD, FILM:3.9K OHM,5%,0.24 57668 TR20JE Q3K9
A4R738 313-1512-00 RES,FXD,FILM:5.1K ORM, 5%,0.2W 57666 TR20JE 5K1
AART 3G 313-1302-00 RES, FXD, FILM:3K OHM, 5%,0.2W 57668  TR20JE 03K0
A4R740 311-2232-00 RES, VAR, NOMdW: TRMR, 2K OHM,20%,0.5W LINEAR  TKI450 GFOGUT 2K
AdR741 322-3255-00 RES,FXD,FILM: 4. 42K OHM, 1%,0. 24, TC=T0 57668  CRBZC FXE 4k42
AdR742 313-1123-00 RES, FXD, FILM: 12K OHM, 5%,0.24 57668  TR2OJE1ZKD
A4R743 3g2-3210-00 RES, FXD, FILM: 1.5K OHM, 1%,0.2W, TC=T0 57668  CRB20 FXE 1K5D
A4R744 322-3232-00 RES, FXD,FILM: 2. 55K OHM, 1%,0.2W, TC=TO 8000S  322-3232-00
AR745 313-1431-0C RES, FXD,FILM: 430 OHM, 5%,0.2W 57668  TRROJE 430E
A4R7 46 313-1621-00 RES, FXD,FILM: 620 CHM,5%,0.2W 57668 TR2OJE 620E
A4RT 47 322-3126-0C RES, FXD, FILM: 200 OHM, 1%,0.24,1C=T0 81637 CCF501G200R0F
A4R748 322-3293-00 RES, FXD, FILM: 11K OHM,1%,0.24,TC=T0 57668  CRB20 FXE 1iKO
A4R749 311-2234-00 RES, VAR, NONWW: TRMR, 5K OHM, 20%,0.5W LINEARTA' TKI450 GFOGUT BK

PE & REEL
A4R7EG 322-3283-00 RES, FXD, FILM: 11K OHM, 1%, 0.2, TC=TO 57668 CRB20 FXE 11KO
AGRTS1 322-3326-00 RES, FXD, FIiM:24.3K OHM, 1%,0. W, TC-TO 918637  CCF50-2F24301F
A4RTS2 313-1100-00 RES,FXD,FiiM:10 OHM, 5%,0.2W 57668  TRZOJELQED
A4RTS3 322-3215-00 RES, FXD, FELM: 1.69K OMM, 1%,0.2W, TC=T0 80008  322-3215-00
AAR754 311-0622-00 RES, VAR, NONk¢ : TRMR, 100 OHM, 0. 54 32987 3329H-1.58-101
A4R7SSE 313-1121-00 RES, FXD,FILM: 120 OWM,5%,0.24 80009  313-1121-00
A4R758 313-1333-00 RES, FXD, FILM: 33K OHM, 5%, 0.2W 57668  TR2OJE 33K
A4RTED 322-3204-00 RES, XD, FILM: 1.3K OHM,1%,0.2W, TC=7C 57668 (RB20 FXE iK30
AARTE0 311-2229~00 RES, VAR, NONWW: TRMR 250 OHM,20%,0.5¢ LINEAR  TK1450 GFOBUT 250
AdR761 322-3210-00 RES,FXD, FILM:1.5¢ OHM, 1%,0.2W,TC=TO 57668  CRB2C FXE 1K50
A4R7EZ 313-1512-00 RES,FXD, FILM:5.1K OHM, 5%,0.2W 57668 TR20JE 5K1
AARTT1S 307-0125-00 RES, THERMAL :500 OHM, 10%,NTC 15454 1DBSOLK-220-£C
AAS701 260-2023-03 SWITCH,ROTORY: TIMING,A/B SWEEP 82104 ORDER BY DESCR
ASUT15 186-1272-0C MICROCKT, LINEAR:DUAL OPERATIONAL AMPLIFIER 80009  156~1272-00
ASUT5C 156-1150~00 IC,LINEAR:BIPOLAR, VOLTAGE REGULATOR;NEG 5V, 80003  156-1150-00

100MA; 791054, TO-82
A4U7EG 155-0124-00 MICROCKT, LINCAR:HORIZ PREAMP 80008 155-0124-00
AGVRT20 152~0195-00 SEMICOND OVC,DI:ZEN,SI,5.1V,5%,0.4¢,00-7 80009 152-0195-00
A4VRTAS 152-0744-00 SEMICOND DVC,DI-ZEN,SI,3.6V,5%,0.4W,00-7 BOCO9  152-0744-00
AdWT08 131-0565-00 BUS,CONDUCTOR: DUMMY RES,0.094 0D X 0.225 L  Z4546 OMA OF
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Replaceable Electrical Parts - 2235A Service

Tektronix  Serial /Assenbly Ko. My,
Camonent No. Part No. Fffective Dscont Name & Description Code  Hfr. Part No.
A5 671-1422-00 CIRCUIT BD ASSY:ALT SWEEP 80009  671-1422-00
ABCEOS 281-0826-G0 CAP,FXD,CER DI:2200PF, 10%,100V 20832 401EMEO0ADZ22K
ABCEOG 290-0776-00 CAP,FXD, ELCTLT : 22UF,+50-20 %, 10V B5680  LiLAIAZZ20TAA
ABCB10 281-0862-00 CAP, FXD,CER DI:0.001UF,+80-20%, 100V 04222  MAIDICIOZMAA
AECBAL 290-0776-00 CAP, FXD,ELCTLT: 22UF,+50-20 %, 10V 55680 ULAIAZ20TAA
ABCEB43 281-0904-00 CAP,FXD,CER DI:12PF,10% D4222  MAICIAI20KAA
ABCB55 2R1-0773-00 CAP,FXD,CER DI:0.01UF,10%, 100V 04222 MAZOIC1C3KAA
ASCBET 281-0B62-00 CAP,FXD,CER D1:0.D0IUF,+80-20%, 100V 4222 MAI0IC10ZMAA
ASCBES 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MAZ0IC103KAA
ASCSE5 281-0797-00 CAP,FXD,CER DE:15PF, 10%, 10OV 04222  SAI0GA150KAA
ARCEET 281-0759-00 CAP, FXD,CER DI22PF, 10%, 100V 04222  MAI01AZ20KAA
ABCSTO 281-0773-00 CAP FXD,CER DI:0.0IUF,10%,100V 04222  MAZ0IC103KAA
ARCETZ 281-0759-00 BG1010G BO11670 CAP,FXD,CER DI:22PF,10%, 100V 04222  MALDIAZ20KAA
ASC672 281-0785-00 BOLI1671 CAP,FXD,CER DI;68FF, 10%, 100V 04222  MAICIAGBOKAA
ASCEBG 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222  MAZOIC1G3KAA
ASCRE25 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DAZ5Z7 (1N415Z)
AECRE80 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DAZ527 (1N4152)
AS(CRE84 152-0141-02 SEMICOND DVC,DI:SW,SI, 30V, 150MA,30V,00-35 03508  DAZSZY (IN4152)
ABCRE85 152-0141-02 SEMICOND DVC,DI:SW,SI,30%,150M4,30V,D0-35 03508 DAZ5Z7 {1N4152)
ABCRER7 152-0141-02 SEMICOND DYC,DI:SW,SI,30V,150M8,30V,00-35 03508  DA2527 {1N4152)
ABCRB16 152-0153-00 SEMICOND OvC,01:5W,SI,10V,50MA, .D0-7 07263  FDT0G3
ASCRBL7 152-0141-02 SEMICOND DVC,DI-SW,SI,30V,150MA,30V,00-35 03508  DAZ527 (1N4152}
AGCRB25 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508  DAZ527 (1N4152)
ABLEE7 108-1485-00 COIL,RF:FXD, INDUCTOR, 220UH, 10%, 0. 41A,BOBBIN TK2058 TSLO707-221KR41

CORE,RADIAL LEAD 0.2 IN LEAD SPACING,

ARPZ100 131-0589-00 TERM,PIN:0.48 L X 0.025 SQ PH BRZ GLD PL 22526  48283-028
ALPZZ00 131-0589-00 TERM,PIN:0.46 L X £.025 SQ PH BRZ GLD PL 22528 48283029
ABPS400 136-1088-00 SKT,PL-IN ELEX:1 X 15,RITHY ANGLE 80003  136-1088-00
ABDE30 151-0199-00 TRANSISTOR: PP, SI,TO-92 : 80008  151-0198-00
ARQE31 151-0199-00 TRANSISTOR:PNP, ST, T0-92 80009  151-0199-00
ABQ637 151-0276-C0 TRANSISTOR: PNP, ST, TO-02 80009  151-0276-00
A5(B43 151-0180-00 TRANSISTOR: NPN,SI, TG-92 80009  151-0190-0C
ASQB70 151-0188-05 TRANSISTOR: PNP, ST, TO-92 80009  151-0188-05
ABQ674 151-0188-00 TRANSISTOR:PNP, ST, T0O-92 80008  151-0188-00
AR(B82 151-0188-00 TRANSISTOR: PNP, ST, T0O-82 - 800G 151-0188-00
AS(683 151-0188-00 TRANSISTOR: PNP, ST, T0-82 80005  151-0188-00
ABQ684 151-0180-00 TRANSISTOR:NPN,SI, T0-82 80008  151-0190-00
ABQB87 151-0180-00 TRANSISTOR:NPN,SI, 70-82 80003 151-0180-00
ABRBO4 322-3180-00 RES, FXD, FI1iM:732 OHM,1%.0.24,TC=T0 80008  322-3180-00
ABRBOS 322-3141-00 RES,FXD, FIiM:287 OHM,1%,0.2W, TC=70 57668  CRB20 FXE 287E
ABRE06 322-3187-00 RES,FXD, FIEM: 1. 1K OHM, 1%, 0. 2W, TC=T0 57668  CRB20 FXE 1KIO
ABRE0O 313-1222-0C RES,FXD,FIiM: 2.2 OHM, 5%, 0.2 57668  TR20JE 022
ABRB1IO 313124100 RES, FXD,FIiM: 240 OHM,5%,0. 20 57668  TR20JE 2408
ABRG11 313-1470-00 RES,FXD, F11M:47 OHM,5%,0.24 E7668  TR20JE 47E
ABRB13 322-3007-00 RES,FXD,FILM: 100 OHM, 1%,0.2W,TC=TO 57668  CRB20 FXE 100F
ABRE14 322-3130-00 RES,FXD, FILM: 221 OHM,1%,0.26,TC=TO 80009  322-3130-00
ASRB16 322-2145-00 RES, FXD,FILM: 316 OMM,1%,0.2W, TC=T0 E7668  CRB20 FXE 316E
ASRB17 322-3182-00 RES, FXD, FILM: 768 ObM, 1%,0.24,7C=TC 80008 322-3182-00
ASRB18 322-3141-00 RES, FXD, FILM: 287 OFM,1%,0.24,TC=TC 57668 CRB2{ FXE Z87E
A5RE18 322-3215-00 RES,FXD,FILM:1.69K OHM, 1%,0.2W,7C=T0 80009 322-3215-00
ABRBZ1 322-3215-00 RES, FXD,FILM:1.89K OHM, 1%,0.2W,TC=TO BOOOS  322-3215-00
ARRE23 313-1431-00 RES,FXD, FILM: 430 OHM,5%,0.24 57668  TR20JE 430E
AERBZ4 313-1431-00 RES,FXD,FILM: 430 OHM,5%,0.24 57668  TR20JE 430E
ABRE25 313-1512-00 RES, FXD,FILM:5, 1K OHM, 5%, 0. 2% 57668  TR2GJE 5K1
ASREZE 322-3193-00 RES, FXD,FILM: 1K OHM, 1%,0.24,7C=T0 57668  CRB20 FXE 1K00
ABRB27 311-2273-00 RES, VAR, NONWM': TRMR . 2K OHM, 20%,0.5W 80008  311-2273-00
ARRB28 313-1512-00 RES, FXD, FILM:5.1K OHM, 5%, 0.2W 57668 TR2MJE 5K1
ABRB30 313-1431-00 RES,FXD, FILM: 430 OHM,5%,0.2W 57668  TR20JE 430E
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Comoent No. Part Ko, Effective  Dscont Noms & Description Code  Mfr. Part No.
ABRE31 313-1431-00 RES, FXD, FILM: 430 OHM,5%,0.24 57668 TRZOJE 430E
A5RE32 322-3126-00 RES, FXD, FILM: 200 OHM,1%,0.2W,TC=TD 91637  CCF5D1G200R0F
ABRE33 313-1181-00 RES, FXD, FILM: 180 OHM,5%0. 24 B7668  TR20JE1S0E
ARRE34 313-1181-00 RES, FXD,FILM: 180 OHM, 550 .20 57668 TR20JE180F
ASRE35 313-1470-00 RES, FXD, FILM: 47 ,5% o.M 576868 TR20JE 47%
ABRB37 322-3385-00 RES, FXD, FILM: 100K OHM, 1%,0.2W,TC=TO 57668 CRB20 FXE 100K
ABRE38 322-31893-00 RES, FXD, FIEM: 1K OHM, 1%, 0. 24, TC=TO 57668  CRB20 FXE 1K0O
ASRE40 313-1114-00 RES,FXS,FILM:IEOK,S 0.2 57668 TR2OJEILOK
ASRB42 322-3314-00 RES, FXD,FILM:18.2K Oi'M,i%.U 2, TC=TO 80000  322-3314-00
ASRE43 322-3322-00 RES, FXD, FILM: 22, 1K OHM, 1%,0. 24, TC=T0 57668 CRB2D FXE 22K8
ABRB44 313-1512-00 RES,FXD,FILM: 5. 1K ORM,5%,0.20 57668  TR20JE 5K1
ABRB5D 313-1512-00 RES, FXD,FILM: 5. 1K OHM, 5%,0.2W 57668 TR20JE 5K1
ABRES] 322-3277-00 RES, FXD,FILM:7.5K OHM, £%,0.24, TC=T0 57668 CRB20 FXE 7K50
ASRE52 311-2271-00 RES, VAR, NONWW: TRMR, 5K O, 20%,0.5W 80009  3:11-2271-00
ABRE53 322-3289-00 RES, FXD, FILM: 10K DHM.I%,O W, TC=T0 57668  CRB20 FXE 100
ABRB59 313-1221-00 RES, FXD,FIIM: 220 OHM,5%,0.2W 57668  TRRQJE2ZDE
ABREBD 313-1471-0C RES, FXD, FILM: 470 OHM,5%,0.2W 57668  TR20JE 470E
ASREE2 313-1382-00 RES, FXD, FIEM:3.9K OHM, 5%,0.2W 57668  TRZ0JE 03K9
AGRE63 322-3183-0G0 RES, FXD, FILM: 1K OHM, 1%,0.2W, TC=T0 57668 CRB20 £XE 1K00
AGRB54 313-1392-00 RES, FXD, FILM:3.9K (HM,5%,0.2% 57668 TR20JE 03K8
ABREES 313-1513-00 RES, FXD, CMPSN: 51K ORM, 5%, 0.2W 57668  TR20JE 51K
ABREET 313-1302-00 RES, FXD, FILM: 3K OHM, 5%, 0. 20 57668  TR203E 03K0
ABRE6S 313-1512-00 RES, FXD, FIiM:5. 1K O:M,5%,0.2W 57668  TR2GJE 5K
ABREGS 313-1512-00 RES, FXD,FILM: 5 1K OHM, 5%, 0. 2W 57668  TR20JE 5K1
ABRBT0 322-3183-00 RES, PXD,FILM: 1K OHM, 1%, 0. 2W, TC=TD 57668  CRB20 FXE 1K0G
ASRET] 322-3193-00 RES, FXD,FILM:1K OHM, 1%,0.2W, TC=TO 57658  CRB20 FXE 1K0G
AGRB72 313-1331-00 RES,FXD,FILM:330 ORM, 5%, 0.2W 57668 TR20JE 330E
ABRE74 322-3193-00 RES, FXD,FILM: 1K OHM, 1%,0. 24, TC=T0 57668 CRB2( FXE 1KO0O
ABRE7S 322-3193-00 RES, FXD, FILM: 1K OHM, 1%,0.2M, TC=T0 57668 CRB20 FXE 1KOO
ABRE8 322-3163-00 RES, FXD, F1iM:487 {BFM 1%,0.24, TC=TO 916837  CCFS0-2G487R0F
ABRE79 322-3126-00 RES, FXD,FILM:200 OHM,1%,0.2W,TC=10 918637  CCF501G200ROF
ABRES? 313-1431-00 RES, FXD,FILM:430 OHM,5%,0.2% 57668 TRZOJE 430F
ASRE83 313-1431-00 RES, FXD,FILM:430 OHM,5%,0.24 57668  TRZOJE 430E
ASRE84 313-1331-00 RES, FXD, FILM:330 OHM,5%,0.2W 57668  TRZOJE 330E
ABRESS 313-1181-00 RES,FXD,FILM: 180 OHM,5%0.20 57668  TR20JE180E
ABREBY 313-1331-00 RES, FXD, F1LM:330 OM4,5%,0.2W 7668  TR20JE 330F
ABRESE 313-1181-00 RES, FXD, FILM:180 OHM,5%0. 24 57668 TR20JE18OE
ABRBSY 313-1471-00 RES, FXD, FILM:470 OHM,5%,0. 20 57668 TRZOJE 470E
ABRB1B 313-1562-00 RES, FXD, FILM:5.6K O, 5%,0.2W 57668 TRZOJE O5K6
ABRB17 313-1302-00 RES, FXD, FILM: 3K OHM, 5%.0. 29 57668  TR20JE G3K0
ASlB05 234-0107-20 INTEGRATED CKT:SCHMITT TRIGGER 80009  234-0107-20
ASUBSS 156~1126-00 MICROCKT, LINEAR : VOLTAGE COMPARATOR 80009  156-1126-00
ABUBEO 156-0385-00 IC,DIGITAL:LSTTL , GATES;HEX INV,74L504,DIP14 80009  156-0385-00
.3, TUBE
ABUBBS 156-0382-00 IC,DIGITAL:LSTTL,GATES;QUAD 2-INPUT NAND;74 80008  156-0382-00
£500,01P14.3, TUBE
ABUSTG - 156-1638-00 IC,DIGITAL :ECL, FLIP FLOP;DUAL MASTER-SLAVE; 80009  156-1638-00
10H131,DIP16.3
ASUBB0 156-0382-00 1€, DIGITAL: LSTTL, GATES ;QUAD 2-INPUT NAND;74 8000  156-0382-00
LSG0,DIF14.3,TUBE
ABVRBED 152-0195-00 SEMICOND DVC,DI:ZEN,S1,5,1V,5%,0.44,00-7 80008  152-0185-00
ASWE37 131-0356-00 BUS, CONDUCTOR : DUMMY RES,0.004 0D X 0.225 L 24546 (¥ 7
ABMB28 131-0566-00 BUS,CONDUCTOR: DLMMY RES,0.004 0D X 0.225 L 24546  OMA (7
ASWB43 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.004 0D X 0.225 L 24546 (A (7
ABMBSES 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.004 0D X 0.225 L 24546  OMA 7
ABME72 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.084 0D X 0,225 L. 24546  (QMA 07
ASWET4 131-0566-00 BUS, CONDUCTOR: DUMMY RES,0.004 0D X 0.225 L 24546  QMA 07
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Jektronix  Serial/Assenbly No. Mfr.
Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
ASWE78 131-0566-00 BUS,CONDUCTOR :DLMMY RES,0.084 0D X 0.225 L 24546  OMA O7
ASWBE2 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0,004 0D X 0,225 4 24546 OMA 07
ASWERY 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.084 0D X G.225 £ 24546  OMA (7
ASWESD 131-0566-00 BUS,CONDUCTCOR : DUMMY RES,0.004 0D X 0.225 L 24546 OMA 07
ASWE9] 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.084 0D X (.225 L 24546  (OMA 07
ASWE95 131-0566-00 BUS,CORDUCTOR : DUMMY RES,0.084 0D X 0.225 L 24546 OMA (7
ABWE96 131-0566-00 BUS,CONDUCTOR:DUMMY RES,0.084 CD X 0.225 L 24546 OMA 7
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Replaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assembly No. #fr.

Component Ko. Part No. Effactive  Dscont Name & Description Code  Mfr. Part No.

.} 670-7615-01 CIRCUIT BD ASSY:EMI FILTER 80009 B70-7615-01

ABCI00 285-1252-00 CAP,FXD, PLASTIC: 0. 15UF , 10%, 250VAC 05243  F1772-415-2000

ABC302 285-1191-00 CAP,FXD,PLASTIC:0.012 UF,5%,1000V 14752 C-2524

ABCA02 285-1191-00 CAP,FXD,PLASTIC:0.012 UF, 5%, 1000V 14752 C-2524

ABRIOOD 301-0474-00 RES, FXD, F1L¥: 470K OFM, 5%,0.5¢ 19701 5053CX470K0J

ABRAOL 301-0512-00 RES, FXD, FILM:5.1K OHM, 5%,0.5¢ 18701  BOB3CX5K100J

ABR203 301-0131-00 RES,FXD,FILM: 130 OHM,5%,0.54 18701 5053CX130R0

ABRTS01 307-0863-00 RES, THERMAL : 10 Ofid, 10%,NTC 15484  8G-135

ABRVED1 307-0456-00 RES,V SENSITIVE:250VAC,20M,METAL OXIDE 03508  MOV-V250LAL5A

ABTI0L 120-1448-00 TRANSFORMER,RF:COMMON MODE,2.7MH,2A 80000  120-1449-00

ASTO03 120-1455-00 TRANSFORMER,RF: DIFFERENTIAL MODE,POT CORE 64053  120-1455-00

ABWS01 1 .196-0531-00 LEAD, ELECTRICAL:18 AWG,3.0 L,8-01 80009  196-0531-00

ABWa041 185-7745-00 LEAD, ELECTRICAL:18 AWG, 3.5 L,8-04 80008  185-7745-0)

AgWa0a] 166-0508-00 LEAD, ELECTRICAL:18 AWG,3.0 L.8-8 80008  186-0505-00

ABWa191 195-7747-00 LEAD, ELECTRICAL:18 AWG,3.5 L,8-19 80009  185-7747-00
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Replaceable Electrical Parts - 22354 Service

Tektronix  Serial/Assembly No. Mfr.
Corponent No. Part No. Effective Dscont Name & Description Code  Mfr. Part Ho.
A7 671-1483-00 CIRCUIT BD ASSY:SCALE 1LLIM 80008  671-1483-C0
A70S881 150-0077-01 LAMP, ENCAND: 14V,0.0BA, #22820 WIRE LEADS 0gace 21620
A7D5882 150-0677-01 LAMP, ENCAND:14V,0.08A, #22820 WIRE LEADS 08806 21620
A74B882 174-1379-0C CA ASSY,SP,ELEC:2.28 AWG,2.25 L 8000  174-1379-00
8-34 REV APR 1990



Replaceable Electrical Parts - 2235A Service

Tektronix  Serial/Assenbly No. M.
Component: No. Part No. Effective  Dscont Mame & Description Code  MWfr. Part Ho.
019210 119-1515-00 DELAY LINE,ELEC:83NS,150 OHM,ASSEMBLY 80009  119-1515-00
F&001 159-0041~00 FUSE,CARTRIDGE : 3G, 1. 254, 250V, 205EC 71400 MSL 1 1/4
V5870 154-0861~10 ELECTRON TUBE:T4855-31-2 80009 154-0861-10

REV APR 1980 8-35






Section 9—2235A Instruction

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols

Graphics symbols and class designation letters are based on
ANSI Standard Y32.2-1975.

Logic symboiogy is based on ANSI/IEEE 91-1884. Logic
symbots depict the logic function performed and may differ fromthe
manufacturer's data.

The {L) after a signal name 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 Tektronix, Inc., are:

Y14.15-1966
Y14.2M-1979

Drafting Practices.
Line Conventions and Lettering.

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is assigned an assembly
number (8.g., A20). The assembly number appears on the circuit
board outline on the diagram, in the title for the circuit board
component tocation illustration, and in the lookup table for the
schematic diagram and corresponding component locator
illustration. The Replaceable Electrical Parts list is arranged by
assembiies in numerical sequence; the components are listed by
component number *{see following illustration for constructing a
component number).

Cam Swlich
Ciosure Charl A B

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

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 greater are in picofarads (pF).
Values less than one are in microfarads (uF).
Resistors Ohms (Q).

The schematic diagram and circult board component location
ilustrations have grids. A lookup 1able with the grid coordinates is
providad for aase of locating the component. Only the componenis
Hiustrated on the facing diagram are listed in the lookup tabie. Wher
more than one schematic diagram is used to illustrate the circuitry
on a circuilt board, the circuit board iliustration may only appear
opposite the first diagram on which it was iliustrated; the lookug
table will iist the diagram number of other diagrams that tha circuitry
of the circuit board appears on.

{Dot Incticates —t

switch closure)

internal
Serpwdrlvar
Adiustment

Reter to Waveterm

Test Voltage

Chassls Ground ~——

IC type — ]

£iched Clreult Board
Qutiihad in Black

Function Block
Outiine

FARTIAL TIMING S0AR{
L ramrsss a5 ous |

[ LINE SYMD GEN

Function Block Title
¥ C ' Modified Component
o Boxed-See Paits List.
os8o Plug to E.C. Board

i -
1 F | » identities Panel

Controls, Connectots
and Indicators

Jeg l -3 J4Lo0

SR C )
i \ Coaxlal connectors:
e ¥ N male
IV l femaie
el < rea

20K

Bal, @ ;e

External Screwdrivar Ad).

Shiskiing

Circult Board Ground

Sy . Selected vaiue, see Parts List
and Maintenance Sectlon for
Selection Criterla
Decoupled of Filtered

SYNCD GENERATOR @

dpeny

e

PIO-Partof =
clrcuit board 7o R3I0
5
Assembly Number
Board Name % COMPONENT NUMBER EXAMPLE
Eemponen' Nuinber

Reters to Diagram Number A23AZ

Romber g )

\ Voitage
Schematic Name

R1734. and Number

£ Schemalic
et
Kmbes

hasst, moyreed comproees heve o Ayremiy Nurbee
petiemmsay o of Rcplpceabic Decincal Pam sl



he Schematic Diagram num- c. 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

a\ v B , C v D y E y F v
+8.6Y —
iMs e e EXTEANAL
7o 5 CLOCK rpea] 18 vIERED
fasnowgia“ 2 gaox L2ERTER
e g e gt e = i
e . b )
E .
TR e E»}c(%s)ujeﬂ 1505 ik sa, {% ]N:
T8, s 01012 Eha Tha
6.1 @ e :
cmmsi s PEN-OOWN
CIRCUIT { s
: 351 oun
e usoost
PRA2Z
o urades . acy A102
R N 5 o
oo . VEI0L2 Bomioos  criors g VRIGH X AND Y
10010 I AMPLIF TERS
5 ‘29153453 LoRicoz CRIDOIA
ML T Leions 14, d £
DL ;n.z 3 Rt \
JEIE- L1083 soos RiDL3
e b3 e Ak S 3 P
REC T N
P A
[0k vy €2 ELS"‘:?"?H 0.6va 10 pR101E i@ gren o)
s MY oy deigse . £1008 T Rinsd BalELD ] Static Sensitive Devices
23.3uF ;L\:.aus . T ND See Maintenance Seckion
P - b e v
cioiak Foierd “; %cwn. 5
8.6V, —% T i i B.BYG T A1016 z
23 St /I A20 xv morrer sossn PULL-OUT |
- &
2230 499871 XY PLOTTER BOARD e g
PAGE TABS _ H
FOR —
SCHEMATIC
ASSEMBLY NUMBER SCHEMATIC DIAGRAMS
AND NAME DIAGRAM NAME @
AND NUMBER g

cireuit

board
hoard
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CIRCUIT BOARD INTERCONNECTIONS
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CH 1 AND CH 2 ATTENUATORS DIAGRAM 1

ASSEMBLY A1

CIRGUIT SCHEM BOARD CHCUT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER WOCATION | LOCATION
Ja10s 1A 8A W01 1A &F Wege1 1A iF

Witz 1A 8F Wwoaat 4A iF

Partiad AT also shows on diagrams 2, 3,4, 5,8, 1, 8, 8, 10, and 11,

ASSEMBLY A2
ATH 28 28 o 4B 2E R 20 1D Rga 4ac a8
AT2 2c 28 a3 58 1E A0 x 1D Re3 an 4
ATBY 4B 38 ced 53 1E A1t 20 1w R4 4D fcia)
ATE2 - B {96 58 3E mz2 2c 18 RBE 40 3D

car 58 3E A3 2D 20 2001 40 i

c2 28 1B A14 20 1D ReY 40 an
c3 2D e CRY 20 20 R15 20 10 3] 40 an
C4 28 1B CR18 2D G Rig sl 10 HER 4E 3c
c& 28 1B CR57 4B 4G A7 0 10 R71 4E 3E
c8 2 0 CRE8 4D 3C Rig 2D iD a7z 4F D
[=4) 20 hiv] CR85 &F aE 18 2E 2C A73 4F 3E
co 2D 0 CR8s 5F 3E R20 2D 10 A7S 4F an
cig 20 H] R21 2E 1E A76 4F an
1 2 18 E90 4A 2 Rz 2E 10 AT 4F 4D
cez 2c h:] E91 44 3E R23 2E 1E R79 4F awn
Ci3 20 2C R25 2 1 A80 &F 45
Ci7 2D iC J2850 1A 2E R28 2F 1 a1 BF 48
[w}3:] 5C e J2R5G 1A 28 R27 eF 20 Ra3 5E 4
c21 2E iE JB200 3H 3E Rag 2F 20 R84 5F 4D
ca8 2F D JB200 S5E 3E R30 3F 2E RB5 &F 3E
car 2F 2D Je200 5H 3 R31 3F ?E A87 5F 4E
30 3F 2= Jaggt 1A & Ha3 3F 2E RBa 5F 3
a5 IF 1E Jagg1 4A =3 R34 3F 20 Rot 5F 3E
cas 36 1€ R3% aF 1E R52 5F <1
ch2 4A 28 193 5A -3 Ra7 3F 2E R53 58 48
[al%] 4C o] L9868 54 3 R38 3G 1E RSB 43 an
54 48 <! Rag 3G 1E RG7 50 3c
C&5 48 s F2800 2H i+] R41 3F 1E RBg 50 3C
Cc&8 4c c R42 3G 1E
CE7 4D ac Qi3 2D 2C R43 3G 2E 81 3A 25
csa 4D an s 20 i) R48 30 1D 810 3E 2B
can 4D L Q18 2D ic R4T 3D =3 851 3A 4A
cat 4C 3B 83 4D 3C R48 30 1¢ $60 4E 4B
ca2 AC 3B {65 Lis] 30 A51 AA 3A
csa 4D 40 Q88 40 3c A52 44 3A U1o e e
el a0 c A53 AC ac U3p 26 2E
forte] 5C o A1 2A 2A f54 A 3A [2:] 40 3C
o 4E 3L R2 2A 1A n&s 4C 38 usgo 4G 4E
c7s AF 30 R3 o jie] A58 4ac ac [2l<4] 5C iE
c77 4F kir] R4 24 1A R57 48 a8 Ut B5C 3E
cap 5F 4E RS 2c 18 R58 48 3A
<88 &F 3E RE 2C 1C R58 40 3D We103 2H 2E
<ag &G 3E R7 2B 1B R&0 4C 3D Wg108 aH 3E
coa 4B 1E R8 28 2A A6t 40 3

ASSEMBLY A3
cog 58 38 RES 5E el 580 58 A8 WE200 5F 20

Partial A3 also shown on dlagrams 2, 3,4, 5,6, 7, 8, 8, 16, and 11.

OTHER PARTS
J9100 24 CHASSIS Jo510 AA CHASSIS




Al1—MAIN BOARD
CIRCUIT SCHEM | CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT |  SCHEM CIRCUIT SCHEM | CIRCUR | SCHEW
NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NumMBER
c1o0 2 cs1e & €970 10 CRYTO 10 cas 4 R120 2
c114 2 C520 8 co7s 10 Qas4 4 Ri21 2
cus 2 ceos 5 876 10 oLe10 a Qasz 4 R122 2
C116 3 c527 8 co7a 10 Q397 4 R123 2
cize 3 C520 6 cos7 8 D5854 10 Q399 4 R124 2
c1zs 2 C531 6 DSass 1t Q400 5 R125 2
ciog s 537 3 CR133 z Dps8ro 12 Q402 5 R128 2
c127 2 C538 2 CR183 2 Q405 5 A127 2
c1ae 2 539 2 CR200 2 E200 1 €408 5 A130 2
c133 2 C540 3 CR201 2 Ez01 t Q409 4 A131 2
C150 2 C540 1 CAZ02 2 £272 11 Q413 5 R1a2 z
C164 2 C545 2 CA203 2 E588 11 Q418 4 R133 2
ci6s 2 C547 2 CR226 3 E907 ) Q420 8 R135 2
ci7s 2 £565 4 CR227 3 Q421 5 R136 2
C175 2 c590 5 CR22B 3 Jeazz 2 Q422 5 R138 2
c177 2 €586 1 CR22G 3 Jeazo 3 Q423 5 R139 2
c1a0 2 CcB03 7 CRaT2 4 Jz292 4 428 5 A142 2
ctes 2 c6as 7 chags 4 Jzo72 5 Q429 5 A143 2
c193 2 646 7 CRA3s9 4 Jo893 ¢ Q440 2 R144 2
G200 11 C847 7 CR405 5 42223 5 Q441 2 R145 z
ceot 1 Co48 7 CRA406 5 42223 6 Q448 8 R150 3
ca04 3 CB48 7 CR459 4 42300 7 Q450 5 R15% 2
€210 3 Ce73 ¥ CR414 5 J2400 1 Q473 5 152 2
c218 3 &754 8 CR415 5 J2500 5 Q474 5 R153 2
cozo it c771 8 CR418 " J2600 6 0478 5 R154 2
c25 3 crr4 8 CR467 5 J2700 o Q477 5 R155 2
coo8 3 c775 8 CR4TS 5 J2850 5 Q487 5 A156 2
c228 3 c77? B CR4TT 5 Ja100 1 asot g A158 2
c22% 3 cr78 8 CR501 8 J9104 2 Q508 6 A58 2
cear 3 c7at 8 CH302 8 J9108 2 Qs 8 R153 2
cz3e a cra2 8 CR503 8 J9400 7 0525 & R164 2
c240 3 c785 8 CRS08 6 Js4oo 1t Q555 & R165 2
Cad1 3 crsr 8 CRS08 8 Jog4d 7 Q576 & 186 2
C242 3 c88 8 cHS14 & Jos7e 10 0578 6 R187 2
C250 3 C796 11 CR518 8 Joagz 1% ©583 10 R168 2
cest 3 cr87 1 CRS29 6 Js884 8 586 10 R169 2
c255 3 c799 11 CR551 10 aBat 7 A170 2
ca62 3 caz4 10 CR564 4 1265 3 Qres 8 ATt 2
ca74 11 cans 10 CRE41 7 267 3 ar7e 8 Ri72 2
281 a care 10 CRE4T 7 L4851 11 Qris 8 R172 2
coaz 3 cBaz 16 CRE48 7 L4gs 11 ars 8 174 2
c29z 3 c8as 18 CRB49 7 1956 10 a7 8 R175 2
caz 4 c84s 19 CR712 7 L8860 10 Q780 8 R176 2
caay 4 CB46 © 10 CR764 8 L961 16 Q785 8 R177 2
€350 4 ca47 10 CR770 8 Ls68 10 Q73g 8 R184 2
€363 4 c84g 10 CH780 8 Q804 10 R181 2
Cag1 4 cas1 10 CRB05 10 PB70 10 ast4 10 /182 2
casy 4 €853 10 CR818 10 P87 10 Qazs 10 Ria3 2
G350 4 cas4 19 CRA20 10 PGS0 g Qazs 10 R185 2
€366 9 c8s5 10 cR8z3 19 P50% g Q83s 10 R186 z
c387 4 c871 10 CRa4 19 P840 9 Q840 10 R188 2
€402 5 873 16 CR825 10 Q845 i R188 2
G408 4 G875 19 CR829 10 G102 3 csse 10 R192 2
Cdog 4 c&r7 19 CRB840 10 103 2 Q885 10 R193 2
c410 5 ca81 0 CRBA4S 10 Q114 2 Qe08 9 a194 2
a4 5 cagz 0 CrEs1 10 IE 2 Qg2 g a1g5 2
c415 5 ce93 10 CR853 16 Q152 2 G936 g R200 2
C418 4 co04 9 crasd 1t Q153 2 0935 9 R202 3
C4x9 4 ca08 9 CRE55 10 Q154 2 Q028 g R203 3
€420 5 €907 9 CRS82 10 Q165 2 0939 g A204 3
C421 5 cso8 g CRIN g Q202 3 Q944 ] A208 3
G451 11 cotr? 8 CRa02 g 0208 a Q946 9 R207 3
C453 5 co1g g CRYG3 9 Q208 a Qv4y g R210 a
459 5 cg22 3 CRS04 9 Q207 3 A212 3
€450 5 co25 9 CRS07 9 G230 3 R100 2 Rzia 3
C487 § €040 9 CR908 8 Q231 3 A101 2 R215 3
cdbe 5 Co41 g CRI2G g Q254 3 A102 2 R216 3
C473 5 Co42 8 CRa45 g Q55 3 R103 2 R217 3
G487 5 €943 g CR947 5 Q256 3 R104 2 A218 3
€494 1 c944 g CR348 ) Q@57 3 R105 2 f219 3
€499 11 €945 -9 CR954 10 Q283 3 R108 2 R220 11
€500 8 C954 10 CREBS 10 Qa4 3 R108 2 R222 3
501 8 Co56 10 CRI56 19 0285 3 R109 2 R223 3
cs2 8 Cos7 10 CRO57 g Q302 4 R¥13 2 A28 a
C503 ] c8s0 10 CR950 10 Q4303 4 R114 2 A226 3
G504 8 cost 10 CR98t 10 Qaz? 4 R115 2 R227 3
€805 ] C982 1t CRO62 10 Qaza 4 R116 2 R230 2
C508 8 C963 1 CRO63 10 Q369 4 a117 2 R23t 3
CBo7 1 C965 18 CRE8S 10 Qa4 4 A118 2 fR2aa 3
gg:; g cos8 19 CR967 10 Q381 4 R119 2 R234 3
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A1—MAIN BOARD {cont)

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCLHT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
R235 3 R361 4 R457 § RE46 7 fal:t::] 10 Uso4 8
R236 3 R383 4 R458 5 RE47 7 R889 10 Us06 8
R239 3 R364 4 A459 5 Rg48 7 RE90 10 us32 8
R240 3 R365 4 R460 5 R549 7 Aga1 10 usaz 2
R241 3 R46 4 R461 ] R673 ? RB93 10 Us49 2
R242 3 R3G7 4 R462 5 R676 8 RIG5 9 usss 4
R244 3 R358 4 R463 5 R757 4 RY0E 9 U585 4
Re45 3 R369 4 R464 5 R763 4 RY07 9 uge2 4]
R250 3 R372 4 R465 5 R764 8 Rao8 9 uoan 9
R251 3 R373 4 R467 5 R786 8 " ROCY 9 Ue7s 0
R254 3 R374 4 R468 5 R768 8 Rg12 9 ugss 8
R255 3 R376 4 R469 5 R770 8 RY13 9

R256 a K381 4 R470 5 R 8 A914 9 VR240 2
R2s57 3 R3sz 4 R473 5 R772 8 Ag915 9 VRAG45 7
R258 3 R383 4 R474 5 R773 8 ROE 9 VR712 7
R259 3 R384 4 R475 5 R774 8 RO17 9 VR764 8
R26% 3 R385 4 R477 5 R775 8 RO19 g VR782 8
R262 3 R386 4 R478 5 R776 8 RAN 9 VRE28 10
R266 3 R387 4 R479 5 R777 8 Ae22 9 VRE25 g
R27¢ 3 A388 4 R480 5 RY78 8 RY925 9 VRE3s 9
R281 3 R3¢ 4 R4g1 5 R779 8 RO26 g VRGAZ 9
R282 3 R390 4 R482 5 R780 8 /927 b4

R283 3 /391 4 R485 5 R781 a R928 2 w101 1
R284 3 Rig2 4 R487 5 R782 8 RI29 9 wic2 1
R2B5 3 A303 4 R482 5 R783 8 RO30 g w199 2
R286 3 Rag4 4 R4g4 11 R784 8 A935 9 w226 3
R2g7 3 A395 4 R500 8 R785 8 RY37 b w262 3
A288 3 R3g8 4 RAS01 8 R786 a R938 8 w272 1
R26Y 3 R397 g RS02 8 R787 8 RO39 9 w2l 3
A202 3 R398 g R503 8 R788 8 940 ¢ waaz2 3
A293 3 R399 4 A504 § R789 8 Ag941 g W283 3
A3M 4 R40C 5 R505 8 R792 8 fg42 9 w310 4
A302 4 R402 5 A506 5 R793 8 A943 g wais 4
A303 4 R403 § AB07 8 R796 H RY44 9 W343 4
H304 4 R4D4 5 R508 8 R797 1 RY45 g W350 4
R305 4 R405 5 A569 8 R799 11 946 g Was1 4
A306 4 R408 5 RS10 8 RB04 10 RO4AT7 @ wagz 4
R307 4 R407 5 A5 5 R805 10 A948 @ Wwage 4
RO09 4 R408 b RG12 8 R814 Y RE49 9 W408 11
R310 4 R408 4 A513 8 R816 10 RYB4 11 w410 5
R311 4 R410 5 RB14 8 R820 10 RO75 w0 w494 1
R312 4 R411 5 AB16 6 R822 10 A976 10 w499 H
R314 4 R412 5 !517 8 R823 0 RY78 10 W536 2
R315 4 R413 a RE18 8 R825 B Agsd 8 WH37 2
R317 4 R414 5 R523 8 Rr826 10 R985 8 w538 2
R318 4 R415 5 A524 5 R828 Hi) ROBG 8 whHs1 4
R319 4 R418 5 RS25 8 R830 10 R9E7 8 W552 4
R320 4 R417 5 R526 8 R832 10 ROBE 8 W553 4
R321 4 R419 4 R527 8 R834 10 R989 8 W54 4
R3z2 4 R420 5 R528 6 R85 10 RO80 8 W591 11
R324 4 R421 5 R629 8 R836 10 RY91 8 w592 11
R326 4 R422 5 RE&40 2 R840 10 W02 7
R327 4 R423 5 R541 2 R841 10 #1236 3 W803 7
R328 4 R424 5 RE544 2 RB42 10 RT7E3 4 w434 7
R329 4 R426 5 R&45 2 RB43 10 WE35 7
R330 4 R427 5 R547 2 Ri44 10 Sen g WE3E 4
R331 4 R428 5 RE48 2 R845 10 WH48 7
R332 4 R429 5 RE49 2 R848 10 T380 2 w649 7
R335 4 R431 5 RE550 4 RE48 10 T908 8 w732 8
R336 4 R432 E RE54 [} 1851 10 T944 g wasg1t 10
R337 4 R433 5 RE565 3} ag52 10 To48 10 waas 10
R339 4 R434 5 R364 4 A853 10 Wa48 10
R340 4 R435 5 R565 4 A854 10 TP397 4 Was4 |
R3s2 4 R436 5 R566 8 RB5E 10 TP46G § WO55 1
R343 4 R437 5 REGE 8 Rn35e 10 TP504 3 W56 kb
R344 4 R439 5 R569 ] RGO 10 TP842 10 Wos7 "
R345 4 F440 ? RE71 8 R870 10 TPE4G jed W959 iR
R346 4 R441 2 R572 6 A871 10 TPIGED g Wa60 11
Ras7 4 R442 2 RE873 § RE72 10 TPE61 11 W61 R
R348 4 R443 2 R574 6 Ra73 10 Wa64 1
R350 4 R444 2 R576 § Ra74 10 2n 2 Wo65 k|
R351 4 R445 5 RE77 6 A87% 10 130 2 Wa66 "
R3s52 4 R446 5 R578 6 Ra7? 10 {180 2 WOEE b
R353 4 R447 5 REBO 6 R8B0 10 U225 3 W87t 1
R354 4 R448 2 R582 6 Aa81 10 usto 4 Wg72 R |
R356 4 R44¢ 2 RE83 10 883 10 U336 4 wa74 "
R357 4 R450 5 RE86 10 FA884 10 U350 4 We75s 1
R358 4 RA452 5 REX L R88s 10 U426 § Wa7E 1
R359 4 H453 5 RE41 7 Rase 10 {480 & we77 Nl
R380 4 R455 5 RE845 T Rag? 10 Us02 3 Wo7g k|
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VERTICAL PREAMPLIFIERS AND SWITCHING DIAGRAM 2

ASSEMBLY At
CIRCUY SCHEM BOARD CRCUT SCHEM BOARD CIRCUIT SCHEM BCARD CIRCUIT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION [ LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATICN | LOCATION
c100 1B 3D 83 48 3F R143 26 2o R195 3G 2E
C114 iD 4G Q164 3D AE R144 16 2 R20C 4G i»)
C115 2D 40 Q165 40 4E Ri45 2G 2D RA4G 5G 7
c125 2E 3D Q440 5G TE R180 38 4F R441 B 0
c12e 2E 3D Q441 5G 7E Ri51 48 4F R44z2 5G 8E
cizr 2E 3B R152 et= aF Rd443 G 8E
cl130 2E 3¢ R10C 1B 3E R153 48 3F R444 5G 8k
c133 BE aJ R11 2B 40 Rt564 36 & RA48 5G 2k
ci1s0 38 3F R102 1B 3E R155 4c 3 Rad9 [: ] 20
ci164 ap 4E R103 2B 3D R156 3c aF R54A0 58 2L
C185 40 4E R104 1c 3o Ri&8 3B aF A541 50 2K
c175 3E 3E R105 2c 3D R158 3B 4aF RE44 8C 2M
C176 3E 3E Ri0E 2Cc 3D R183 3D 58 R546 5C 1M
c177 3E 3E R108 1B 30 R164 30 4E /547 4E 2M
Cc180 3E 3E R10g 28 36 R165 a0 AE R548 4 2M
ci188 5E 3c R113 1> 58 R1B& 30 48 540 4E 2M
cisg 5F 4E R114 1> 4ac R167 4D 48
C538 4c 4 R1iS 20 an R168 4D 4G U120A D 4C
C539 5C 47 R116 20 5C R169 3D 48 1208 20 4ac
C545 5C ™ R117 2D 5C¢ RiTO 3D 48 Ulzoe 40 4C
csaqr 40 M R118 2D 5C RITY 3D 45 LHa2on 30 ac
R119 2D 5B RiTZ 3E Ik 4130 == 2D
CR132 5E 2c Riz0 20 4C A173 4D 3G [431-1o] 4F 25
CH182 &F F Ri21 2D 4D RI74 jeind 4C UEITA 5D 2M
CR200 AG 3D Riz22 28 4D R175 3E 3E U378 AE 2M
CR201 file] ax R123 2D 4C R178 3E 3E USRTC D 2M
CR202 AG 2D Ri24 1D ac R1TT 3 3E Us37D 5C 2M
CR203 5G 2£ Rt25 1E 3ac R180 3B 3E US40A EE 2L
R126 1E 3c Rig1 45 2E U5408 5C 2t
42222 3D 7B R127 1E 3C A182 5E 2]
Jazzz 48 H:] R130 1E 3C A1es 13 2F VR200 &F 3E
Ja103 iB 4 R 2E 30 R1B5 4F 3F
49108 3B qaF R13z2 5E 1K R186 4F 3F Wisg &D 58
R133 &E 2c R188 5F 3E WE35 50 B8G
Q102 1B in] R135 3E 3¢ Ai89 5F 2F WE37 5D 3L
o103 28 30 R138 3E jea) R192 3G 2E w538 5D 2L
a4 1E ac R138 BE 3C R193 4G 2E Wa440 4G 2E
a8 2E 40 R139 &F -lad R164 3G 2E Wa440B 4G 2E
Qi1s2 3B IF R142 iG 20
Partial A1 aise shown on diagrams 1, 3, 4, 5, 6, 7, 8, 8, 70, and 11,
ASSEMBLY A3
CREAT 44 3C CR542 A ac R189 3c 5D s200 BA ac
CR538 44 3D 184 3C 4D 5545 BA 4C
CRE3g A 30 R1t0 [ 3D R162 3c 4C 8550 4A 2G
CR54C aA a /111 1C 3D Rz 5A ac
CREN EA G R1{2 1C 2C w2222 i 4A

Fartial A% alse shown on diagrams 1, 3,4, 5,8, 7, 8, 9, 10, and 11,
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VERTICAL OUTPUT AMPLIFIER DIAGRAM 3

ASSEMBLY A1

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CHRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATICN NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATICN NUMBER LOCATION | LOCATION
C116 5E 4ac DL8210 3c £ R215 3B 1D R250 2G 1G
¢120 4E 5C R218 38 2o R2G1 3G H
C204 an iE J2222 D 78 R217 4B RE R262 aG iJ
c210 48 1E R218 3B 1D R266 2+ 2H
c25 fet:3 1c 1268 3G 24 Az21g 48 1E R279 2F 2F
c225 4B 2D 1267 4G 3 A222 ac 10 R281 2E 1F
c226 an 18 R223 3C 1E R282 Z2E 1G
caz8 a8 2E Q202 as 2D R225 48 1C R283 2E 2G
czzg felw) 1E G203 48 2E R226 3D 1] R284 2F 2G
cas? 3F 1F Q206 et} e R227 3E 1F R28s 2G 2F
c238 3E 2F w207 48 1E R230 4F 2F R288 i 26
c24C 3E 2F Q230 4F 2F R231 3IF 1F R287 iF 2G
c241 3E 2F Q31 aF 1F R233 3F 1G R288 F 1G
c242 3E 2F Q254 4G 2G R234 4F 2F R289 2 2G
C256 4F 2G Q265 G 16 R236 3F iF R282 1R aF
cas1 3F 1G Q28 4G 2H R238 3F 1F R283 1F aF
C255 2F 1G Q257 26 1H R238 4E 2F
c262 s 24 Q283 2F 2G R240 3E 1F ATZ236 3F 2F
c281 2e 1G Q284 2F 2G R24¢ 3E 1F
Cc282 2E G Q285 2F 2G R242 3k 2E uz2z2s 48 10
casz 1 3G R244 3E 2F
837 40 1M Rz02 3B 2D £245 3E 2F Wwe28 30 5B
£540 4D 2L R203 38 2D R2E0 aF 26 wae2 3G 8

RZ04 38 2E R251 ¥ G wast 2E 8
CR228 3b 2 R20s el=} 2D R254 4F 2G wae2 2E 5G
LR227 3D = R207 4B 2E R265 aF jie] W23 2E 4G
CRz2z8 3D 2 R210 3B W R256 4G 2H waz72 4H 21
CR228 o] iF R2%2 3B wn R2E7 2G 1H WOz73 2H iH
Ret3 =1 1E R258 4G 2G

Partial AT aiso shown on dlagrams 1,2, 4,5, 6, 7, 8, 8, 10, and 11,

ASSEMBLY A3
f224 2C ac R280 2c ac 8228 2¢ 4ac

Partial A3 aiso showrs on diagrams 1,2, 4, 5,6, 7, 8, 8, 10, and 11,




A3-—-FRONT PANEL BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUT SCHEM CRCUIT SCHEM
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER
cae 1 A538 4 5226 3
otchic) 4 R8s 1 R539 4 3380 4
cary 4 A110 2 AS46 4 5390 0
care 4 R111 2 RS7C 4 $392 4
C3ag0 4 Rit12 2 R&(2 7 5401 6
R160 2 R720 8 5460 5
CR537 2 R161 2 R723 8 5645 2
CR538 4 R162 2 R726 8 550 2
CA538 2 R201 2 R8O 10 5885 4
GRE40 2 R224 3 Raoz 14 5602 7
CAR541 2 R280 a R&10 16 5648 7
CRE42 2 R371 4 R882 16
CRO88 8 R375 4 R910 9 VR950 11
CR9BY 8 R377 4 RS0 1 VRO51 1%
R378 4 951 "
DSE18 8 R379 4 R982 14 wao 10
NS85 4 R380 4 R983 10 LEH 10
R401 § RA92 8 wW2zoz 2
JO058 10 R438 5 R983 8 w2223 4
J9980 8 RE19 & Wea260 i
R520 & 59¢ 1 wezs1 4
QB50 4 RE21 ) 8200 2 WoER4 B
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TRIGGER SELECT DIAGRAM 4

ASSEMBLY At
CIRCUIT SCHEM BOARD CIRCLAT SCHEM BOARD CIRCLAT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION § LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATICN { LOGATION NUMBER LOCATION | LOCATION
catz 4C 5D R302 4C D R345 2E B6G R41B 3G 6C
Cc337 5D 5E R303 4C 30 R346 5E 5E RES0 1C 6B
casa 4G 8D R304 4ac 40 R347 5E 5E RE64 1E 3K
Cc397 2F 5E R305 40 40 R349 D 4E REGS 1E 4K
C408 3F 6C R306 4c 4D R350 4F 8D R757 5H [-1a3
Cadg 3G 0 R307 40 4D . R3&51 5F [=18] R763 5G ac
cd18 3G 6C R309 4C 4C - R3B2 5F =18}
Ca1g 3G 0 R310 4C 5D R3B3 &F =18} RT763 5G [:ls3
CH65 1E 8F R31Y 4c 5D R3564 &F 6D
R312 4D 5D R358 4F BD TP387 2F 6F
CR372 26 [51n4 R314 40 BE R3&T 5F [:]v]
CRaB3 20 7w RIE 4B 4 R358 5F 7D U3 an 40
CR3aga 2H 70 R317 2D 5C R358 5G -] {335 4E 4E
CR408 3F 6C R318 2D 5C R380 5G 1] U350A 4G 8D
CR&18 3F BC R319 40 4D R381 5F 60 13508 5G 80
CREB4 1E 3K R320 20 5C R383 Llel [:10] U3500 5G B0
R321% an 40 R64 2G 80 UIBD 5F 60
J2222 3¢ 7B R3zz 4D 4D R385 5G 8D U3G0E 4F 60
J2223 2 9B R324 4C D R368 5G 8D LEGE 20 88
Jaza3 ac 2B R326 D 4F R367 5G 8D Use58 ¢ 2K
R327 EC 3F Raes 1G 80 UsgsC 0 2K
Q302 4G aD R3z2s 8D F #3690 26 8D
Q303 4c D R323 =l 4F A372 2+ 8D w310 4F B&
Q327 52 - 4F R330 50 4E RT3 2H el Wi1s 20 &C
Q3zg &0 4E R331 4D 4F R3T4 3F 6C w343 2D 8C
Q3se 2G BC R332 £D 48 Rars aF 6B W3s0 aF 5E
Q374 3F 6B R335 ED §E R3s2 2F eB Was1 5F 5D
Q381 aF a8 R336 5D 52 R391 2F 6C wagz 2F GA
Qg2 2F e R337 58 5E R293 2G oc Wwaog 2G 6E
Q397 2F 8 RA3QG 58 SE R384 2G 5k WES1 2C BA
Q309 2G &8E R340 4E 4F R385 2F 8E WESZ 2C BA
G409 3G 70 R342 2E BC R395 2G 8E WB53 2¢ 6A
Q419 3G 70 R343 2z 6C R3g2 2G 5 WE54 ?C BA
R344 5E 4E R409 3G &6C W36 20 6A
R301 4C 4D

Paftial AT alse shown on diagrams 1,2, 3,5, 6,7, 8, 9, 10, and 11.

ASSEMBLY A3
Ca78 3A 7A H371 4B 7B R538 18 4D $302 2B TA
¢ary 4A 78 R376 A 7A R539 18 4D s585 28 6A
carg ] 7C A377 aa 78 R546 18 5D
€380 58 8A A378 4A 6B R570 18 5D w2228 ] 5A
R37¢ 48 78 w20t 1A 6
G550 8 5G i 38 A $380 38 7A

Partial A3 also shown on diagrams 1, 2, 3, 5,6, 7, 8,9, 10, and 11,

ASSEMBLY A4

PRZ0O1 148 1A

Fartial A4 aiso showti on diagrams 6, 7, and 8.

OTHER PARTS

Jga7e 3A CHASSIS
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TRIGGER P-P AUTO AND OUTPUT DIAGRAM S

ASSEMBLY A1

CiRCuUT SCHEM 80ARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
€402 48 ™ Q420 2c 8C R420 4C BC
c410 4B [:1a] Q421 302 8C Ra21 3D 8C R463 5F 8D
C414 2D 78 Q422 20 7C R422 2Cc c R464 4F 8D
G415 jcis) ] Q423 30 a8c R423 3B 8C R465 4F s
Ca20 1D 7C Q428 20 ag R424 1c 7c RAGY 4F felns
c421 al &C Q429 an &8 R4z28 20 8c Rag8 AF 8
C453 3E ec Q446 3E BC 427 20 8c R469 aF jlng
€453 52 8C Q450 3E 8C R428 2D B R470 4F el
C480 1G 8D Q473 4G 9 R428 30 =] R473 Lle} B
Ca8y 4F 8D Q474 4G ac R431 3E a8 Ra74 e 10C
Ca6g 4F e Q478 4G o Ra32 2D 98 R478 4F ap
€473 3F 28 Q477 4G 84 R433 3D o8 R4T? aF s8]
C487 4G oc Qas7 4G 8C R434 e 68 R478 5F jled
<580 iF [:15] R435 3D o8 R479 aF Be

R400 48 7c R436 2E 8A B480 4G aD
CR408 48 [:1a] R402 48 D R437 2E 88 R481 4G 8D
CRA0S 48 8D A403 4B 70 ®438 3E 8C R482 4G 8h
CR414 P 88 R404 4B e R445 E 8Cc R486 4F a3
CR41E 2c 8c R405 48 0 R448 2E 8C R487 4G oD
CR467 4F o R408 4B 7D #447 4E 8C R492 4 jend
CR4TS 3 8 R407 4C 8D R450 3z 9] R5G1 3G jeln)
GR4v7Y 4F je/»] R408 58 8E R452 EF 8C
J2223 2G aB R41p 58 &0 R483 4F a8 TP460 4D 8
2223 B sB Rd1t 20 8B R455 5F 8c
J2500 4H 10D R412 3 98 R457 4E an L4264 2D 7B
R413 2C 8C R458 4F an Ud268 2E 7B

Q40 4B kie] R414 2C 51 R458 5B ac U466 4F [-1n]
Q402 48 T R415 2C BC R460 58 8c
Q405 48 &b R416 2C 8c A461 5C a0 w410 48 ic
Q406 48 1] R41T 3C ac R462 58 e
Q413 3c eB

Fartial A1 alse shown on diagrams 1,2, 3, 4,6, 7,8, 8, 10, and 11,

ASSEMBLY A3

428 2+ 78 8460 5A =3

Partial A3 also shown on diagrams 1,2, 3, 4,6, 7, 8, 8, 10, and 11.

REV MAR 1880
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2235A CONTROL SETTINGS

DC Voltages

A INTENSITY
Horizontal MODE
SEC/DNV

A TRIGGER Mode

AC Waveforms

Vertical MODE

CH 1 VOLTS/DIV

CH 1 AC-GND-DC
Horizontal 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

v

BC

A

Midrange

P-P AUTO

VERT MODE

NORM

1-kHz sine wave, 4V P-P

JUruyuuuuuy

A RETRACE

A END OF SWEEP

HOLDOFF

AUTD GATE

3.5V

HOLDOFF TIMING

SET CH t Coupling TO GND

END OF AUTC TIME-OUT

+4.4Y

+3,4Y
H

L

H{¥3.8V HI INTEN
+2.8Y LO INTEN

L
H

L

+12v

+8, BV

+1.8¥

+3.9v
K

i

(4206-97)7683-41
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A SWEEP GENERATOR AND LOGIC DIAGRAM 6

ASSEMBLY A1

CiRCUIT SCHEM BOARD CIRCUIT |  SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT | SCHEM BOARD

NUMBER | LOCATION | LOCATION NUMBER | LOGATION | LOCATION NUMBER | LOCATION | LOCATION | NUMBER | LOGATION | LOCATION
C500 5C 100 Jzz22 48 78 R507 50 10C R572 4E 10F
501 58 10C Jezea 38 8 RB0E 58 10D 573 5E 10E
o502 3F 100 Jazz23 4B 8B R508 5 f0C R574 3E 10F
£503 3G 7E J2223 58 o8 RE11 &F 9 RE76 4F oE
©504 30 BE J2223 &F o8 R512 4F 92 RET7 4G 8
€505 38 8E 42600 4H oD RE1a 4F o2 RE78 36 9E
C506 3G oF 42850 3H 8E A514 4F oF RESC aF BF
CE17 40 7E J2850 € BE R516 5F 10 R582 4G 8E
c518 ac 8 R517 &F 10F
o518 3 8F Q501 ] 100 R518 3E 9E TP504 klo} 7F
G520 ac aF Q509 5C 1cC p523 4c 8F usoz 5C 100
C525 4G aF Q511 ¢F oE RE24 46 8F U504A 3D BE
c527 4a oF Q525 40 7F R525 5G & UB04B ac 8s
C529 46 10F 0555 40 7E A526 30 9F Us08A ¥ 8E
531 aF 10D 0578 4F 8E RE27 4G o Us06B 4E €

Q578 4G 8E R528 3D 108 Us324 5E 10F

CR50Y 58 100 R523 4G 10F U5328 ap 10E
CR50Z 58 100 A500 58 100 Agsa S 7E 45320 4E 10E
CR503 3D 8E 5501 58 100 RS55 4C 7E Us320 4C 10E
CR5US 43 88 R502 5C 10D R568 4 108
CRE0E 50 10 R503 50 10D REGS 5¢ 100 WaT00 ac 9F
CR514 4F SE A504 3D BE R56S 5C 0o
CR518 an 7E R505 28 7E RETY &D oE
CRS28 4G gF R508 58 100

Fartial A1 aiso shown on diagram 1,2, 3,4, 5,7, 8, 8, 10, and 11.

ASSEMBLY A3
0S518 G 8C R519 28 8C R723 1c &C S4018 5A 7C
R520 2A B8C 54010 5a 7C
R4 54 7c R521 2A 70 S401A 3A 6C
Fartial A3 aiso shown on disgrams 1,2, 5,4, 5,7, 8, 8, 10, and 11.
ASSEMBLY A4
C7MA 1G SA PGSR0 D 1A RYO1 1D 48 R721 10 28
crots 1G 58 PE201 24 1A Rroz 1E 58 RY22 10 2A
croz 1G 58 PI700 2C 4c R703 1G 58 RTIMS 2¢ 2C
lerix) 1G 5B PgTO0 3D 4C R705 2H &0
G705 1H ’ 5¢ P9700 4G 4C "707 1H ac STC1A 1F 3A
c708 2H 4G Pa70C 4H Eles R715 20 2Cc S701B 1B 3A
C708 1H 5 R716 ] 28 S7018 2G 3A
C715 2C 28 Q701 iG 5C R717 2C 28
Cr20 2D 2A QT04A 1+ 5C 718 2C 28 uriss 2c 2B
Crz2 20 2A Qr048 2H 50 R719 20 1
QT8 1H 5 VR720 2D 28

Partial A4 aiso shown on diagrams 4, 7, and 8.




DC Voitages

AC-GND-DC (poth)
A TRIGGER Mode

© 6 @

20

e 8 ©

d

2235A CONTROL SETTINGS

GND

NORM (sweep

not running)

d

vt

- |ja-H.0. TIME
| haH.0. TIME

LO FOR A & A INT

HI FOR B SWEEP

12y

+3.8Y

@

AC Waveforms

Verticai MODE

CH 1 VOLTS/DIV
AC-GND-DC (poth)
Horizontal MODE

A SEC/DIV

B SEC/DiV

B DELAY TIME POSITION
B TRIGGER LEVEL

A TRIGGER Mode

A & B SOURCE

A SOURCE

CHt 1 INPUT SIGNAL

/L

I

SET B TRIGGER LEVEL

TO MIDRANGE

UL

CH 1

5mv

bC

ALT

50 us

Sus
MIDRANGE
CW-RUNS

AFTER DLY
P-P AUTO
CH1
NORM
B-div,
1-kHz sine wave

+13Y

+8.8Y

H
HI IN A OR B
LO IN ALT

(6206-94)7683-43
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B TIMING AND ALTERNATE B SWEEP DIAGRAM 7

ASSEMBLY A1
CIRC\AT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUT SCHEM BOARD
NUMBER LOCATION | LOCATICN NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
CE03 an 7G CRB41 3E 10F RE45 a8 10F VAT12 4C 10F
CE35 1Cc aG CRB4T 2c HE RB46 a8 1o0F
<646 e 11F CAa7iz 3¢ 10F RB47 38 toF Wao2 4D 3G
CB47 2C BF R&48 ic 108 WH03 50 8G
C648 c BG J2300 1D 10F R649 2c 10E W64 28 106G
cBag 2c TG J8400 1D G RE73 4c 8G w835 2B G
£E673 4C 8G Q641 ac tiF W848 1B G
CRB48 2C BF RB4% ac aG VRB45 3B OF W849 2B G
W8700 kiel oF
Partial AT also shown ondiagram 1,2, 3,4,5,6,8 5 10,,and 71.
ASSEMBLY A3
RB6OZ 5D 7c S602 50 6C 8648 2A 5C
Partial A3 alse shown on dlagrams 1,2, 3, 4,5, 6, 8,8, 10, and 11,
ASSEMBLY A4
cigie 5C ic C7i4 5C 4G arne 5C 4G R713 40 3c
Cromn 5C 38
C710 &sC 4C Q708 5C AC R708 5C 38 s701C 4A, 3A
c712 5C 4c Q7Ti0A 5C 4C A710 5C 4C
G713 5C 4B Q7108 5C 4ac R711 4A 38 W708 5C 4C
Fartial A4 aiso shown on diagrams 4, 6, and 8.
ASSEMBLY AS
C805 5F iC Q670 1E 28 KB40 4F ac Usns 5€ 1B
CH06 58 ic Q674 2E 28 RB42 4E a5 {655 3D 3A
C810 4E 1A Q682 1F 2C RB43 4E 4A UBBOA aF 3C
Ccadt 3D 3A QE83 1G 2c R644 36 48 UBsoB 3F 3c
C643 4 44 aBed 2G 38 RE50 2E 28 UBGOC 3G 3C
C885 3E 3h Q887 2G 38 RE51 3D 4A Ue60D 4F 3C
CB57 is) 3B Ras2 fe]»] 4A U860E 5] o)
<658 3E 3B AB604 5 1B AB53 an 34 UE60F 3E 3¢
{865 3E 3B REBOS g 1c fAsse 2H 2A UBE5A 4G s
Ces7 1E 4G RB0B 5E B RE60 30 2A L8658 2G c
Ce7¢ 5F 20 RBCA 4E 1A RE62Z 3E 48 L8B5C 2G klo
CB72 4E 3B RE10 48 1A RE63 in) 38 L8850 3G ac
CBBO 1H 2C BRE1Y 5E 1B RE64 3E 48 {a708 3F 2c
R613 5F 1B RE6s 3E 38 Ue708B 2F 2c
CRB25 3F 3c RE14 5% 1B R&G7 1E 4C UBB0A 2E 4c
CREso 3G 3B RE16 58 2B R&68 10D 3C Le80B 2E 4
CRE84 2G 2c RE17 5E 1B RB6G 28 4C u880c 3E ac
CRe8s5 2G 2C RE18 5E iB RB70 1€ 2A Lgsop 3E aC
CR887 3G 3c RBi8 BF 1¢ RE7Y 1F 28
CR816 2H 28 R&621 5F ic nerz 4F an VREB0 an el
CR8tY 3H 28 RE23 5F 1c R674 2% 28
CRE26 3F ac fi624 5F ¢ RE75 i 2B W837 F{n] 3A
RE25 3F ac R678 1F 2c W638 iG 48
Lea7 iE | 4C R626 3F 2c R678 3H 4B Wea3 4F 48
RE27 5F ¢ REB2 2F 2B W855 tH 48
P2100 4H 20 REZ28 3F 3G RS83 2F 2e WE72 4E an
F2200 4E Eled RE30 3G 2C 684 2F 28 WE74 4G 3G
PG400A iD 2A RE31 3G 2C RE86 2F 3B WE78 20 45
PO400B iD 4 RB32 3G 2C Rear 2G 38 WE82 ele] 38
’ R633 4G 2C R688 2G 3B W589 1G el
Q830 3G 2C RB34 3G 2D Re8g 26 o] WES0 1H 4A
o831 3G 2C RE635 4G ic RE1s 3H 2B W81 1G A
Q837 4E 48 RB37 4k 2A RB17 R 28 We35 5G jiled
Q643 4E 48 R&38 4E Elel Ws98 5G ko

Partial A5 also shown on diagram 71,

OTHER PARTS
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CALIBRATOR AND HORIZONTAL OUTPUT AMPLIFIER DIAGRAM 8

ASSEMBLY A1
CIRCLIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CROUT SCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCAYION | LOCATION
cr84 4F 4 Q770 aF 3H R7T7 4H 4G 2980 2 o
[oTd ] 4G aH Q775 5H 3G A778 5H kL] REG0 2F jio]
CiTe 4G 3H Qr7e 3F 3H R779 4H 4G 591 26 i)
C77e 4G AH Qe 4H 4G R780 3F 3+
crr7 4H AG G780 3F 3 R781 3F 5G UgBEA 1F 28
Cite 4G 3G Q785 3H 3G R782 3F 2 LjoBsB aF 28
£781 feie] 3H G768 3k 3G R783 3H 51 UOBSC 2F 28
c782 3G 2H R784 IF kS UBBED G 28
{785 3G 3H REGS B 7F R785 3G 3H Lgase 2G 28
£7e7 3H 3H Re78 as TF R788 2H 3G Leass 1G 28
£788 3G 2G R784 aF N R787 a 3G
cas7 1F 2C H766 4F 3H R788 3 el VRT64 4F kS
R768 aF 3H R788 aH 3G VR782 3G 2H
CR764 4F 2J R770 aF aH R702 4H 4G
CRI70 4F 4 R7T1 aF 5G R793 4H 4H W32 3B &F
CR780 3F al R772 aF 3H Rag4 2G 1B Wa700 38 aF
R773 aH et Roes 1F 28 Wa705 28 F
Jaees 2G 4B R774 aG 3H Re8E iF 28 WeT78 5H 3G
RIS 56 4H RO87 1F 28 WeTss 3H 3G
Q768 4F 3H RIe 4H 4G Ro88 2F 28

Partial A1 also shown on diagrarns 1,2, 3,4, 5,6, 7, 9, 10, and 11,

ASSEMBLY A3
CRo88 iH 2D Josoo iH 2C R726A 8 5C R933 1 20
CR98g 24 2B R7268 1A 5C
R720 iB 6C REg2 1H 1B Woasd 26 1A
Partial A3 also shown on dlagrams 1,2, 3,4, 5,6, 7. 9, 10, and 11.
ASSEMBLY A4
cror ac ac Qra7 aD 2A R737 [1s] 2A R753 3E 18
cra4 4c 2C Q740 30 2c R738 4D 24 R754 3E iz
ores 2D 2A Q742 e 2B R738 ac 3c R758 3E 18
C749 1E 2c Q745 3D 2c R740 s 3c R758 2c 1A
C750 4E 1B R741 3C 33C R758 2C ¢
Cr51 43 2C R724 5C ac R742 3¢ 2C R760 20 2B
G752 4E ¢ R725 3C 2C R743 3C 2c R761 20 2B
cr62 2D 2A gr27 1c 1A R744 30 28 R762 26 28
R728 2C 1A R745 30 2¢
CHYT30 4C 2C R72G 3¢ ac R748 3D 2C 8721 3E 18
CR740 3¢ 2C 8730 4C ac R747 20 C
R731 40 ac R748 3E iC UT8A 2C 28
PET0E 2B 1B R732 3C 2c R749 4E ic 75D [a] 1A
R733 4D ac R750 4 i ureo D 1B
ar3c 30 2c R734 4D 38 R751 2E 18
Q732 4D 28 R735 3C 2C R7E2 4E ic VR742 hiol 1A

Fartial A4 also shown on diagrams 4, 6, and 7,
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POWER INPUT, PREREGULATOR, AND INVERTER DIAGRAM §

ASSEMBLY A1

CIRCUIT SCHEM BOARD CIRCLIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER {OCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMSER LOCATION | LOCATION
C398 2 4K CRo48 5B 10M R§12 4C aL Rg46 &F 10L
C804 e 5M R213 ac i
Co08 1€ &L ESQY 4F 7K RE814 3D aL R&47 4F al
Cao7 2F 7™ RS815 D 10L RG48 58 10N
<a08 aF ™ P08 3F 7L FS18 D oM RG49 4G 10L
Co17 an 10L P08 3F L Re17 30 oL
Cc918 3E 1oL Pg40 3F 8L Re19 3D 0M $601 1 5
Ca22 o 10L Ra21 30 oM
Ca25 2 10L 0808 3F ot RG22 D oM T360 2D 6L
Ca40 4aF 8K Qez8 2E oM Ra2b 2E 9 THO6 2G 8L
Ca41 4F aK Q830 2E aM Rg26 1D SN 7644 4F K
ca42 . 5D 10L Q835 40 1M RB827 2E aM
€843 4D 10L Q838 4E 104 RG28 2E am TP@40 Lel 10
Co45 2B 10M Qa39 4E 10k RO28 28 am TPGEC D 9
ca44 5F oL Qu44 4k 101 RA30 2E =)

Q946 5G 10K RE835 50 1M uaac 3E HOM

CRa01 1D 6M Qa7 4G 10K Ra37 40 1L
CRB02 10 6M R@3a 48 11 VRg28 2E oM
CRE03Z 10 M R3a7 2c 8G REag 50 L - VRO3E 40 1M
CRO04 10 M RaGd 20 6G Ro4C 5o 104 VAG43 4 1oL
CRAO7 23 BK Raos 2C 5L Rodi 4 i0M
CRO0R 3F al. RA06 20 6L Ro42 48 1oL Wao4o 1C =N
CRe20 2F oM ROOT 4G 8K Ro43 5E 100 Wa180 2C 6L
CRO46 5G 11K RO08 3F al. Ro44 48 108
CRo47 4G 10K RB0G 3F al. Re45 4F 10M

Partlal At also shown on diagrams 1,2, 3, 4, 6,6, 7, 8, 10, and 11.

ASSEMBLY A3

Deg1s 48 1A RG10 3B i

Partial A3 also shown on diagrams 1,2, 3,4, 56,7, 8, 10, and 17,

ASSEMBLY A6

C900 18 iB R901 18 28 RVE01 ic ZA Wwe0t1 1A 1A

caoz 28 3B R&03 28 24 Weg4t 1c 2A

] 18 3A TO01 18 28 We0at 24 28
RTS01 28 2h TH03 18 38 we1et 2c 28

RSO0 18 28

OTHER PARTS

Fo001 A CHASSIS FLOOOT A CHASSIS Qs070 3F CHASSIS

REV MAR 1990
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POWER SUPPLY SECONDARIES, Z AXIS, AND CRT DIAGRAM 10

ASSEMBLY At

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATICN NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | 1OCAYTION
C824 i TF CRB51 4F 5L QBas iF 3M R&71 2H 1K
ce25 1E 3L CRB53 4F 5L Qa2 4C 28 RE72 3H iK
£828 2E 4L CRB54 3F 18 Qeas 2D 5K RB73 3aH 1K
ca3z 1F 3L CRBS5 3F 74 RE74 H 1K
C838 2F 4L CRB82 4ac 3B REBZ 2C 8F R875 3H 1K
Ctds 2F 4M CR854 3D an R&BE 2c 8F R8Y7 4H 1K
Cg46 1F 3M CRE55 40 aM R3804 2B 8E R880 4A 28
caay 1F 3M CRB58 3 M R305 28 8F R881 5C 5B
Ce49 1F 4N CRas? 40 8H Ra14 2B 88 Rag3 SA 3c
Ca51 4F 4L CREs0 42 8H Ra18 2C Iia R&&4 58 3C
[02:1.%) 4F 7H CRY61 B 8H R320 2¢ TF R885 0 &K
Ceb4 4F 7J CROG2 5E 8H Ra22 12 4 R888 2D BJ
C8ES F 7K CRYE3 2 8H Raz3 1D 244 R887 48 a8
ce7t 2H iL CRA6T 23 8) Aazs | 1k 4L Rags 38 2
C&73 AH L CRATC (28] 8 R826 1€ 20 R88B 48 2
C875 4 1K ma2e 2E 2K R890 3F 8+
Ce77 4H 1L DS858 IF 7 R830 1E 3 R89% 38 pivl
o131 58 48 D&8s8 w i RE3Z 1F 3M R893 4F 5H
ces2 48 38 DS870 4 ™ R34 2F 4L R975 3E BK
C893 aF 8H RB35 2E 4L R976 3E aJ
cas4 3£ 8H J2700 5G 8G RB36 2F 4L 978 3E 64
Cos8 4 B8 JOB70B 2G i R840 2F 4L
Cos7 4E TH Josaz 5C 3B Re4t 2F 4M 1948 3D 8J
Ca68 5E o RBAZ 2F AM
cars 3E 8K L9566 3 T R843 2F 4}, TP842 2F 4L
co7e 3£ 8K Rg44 iF M
Carg 3F 82 PB70 5F - TH RBAL iF 3M UaB24a 4B ape

) PaT1 4 TH R846 1F M uaeze 4B L.

CRE51 2c TE Re4dB 1F M uars 3D 5l
CR805 28 6 Q583 2c &F R8s1 4F 4M
CRa18 20 7F Q566 ¢ 8F rasz2 4F 4 VAE28 RE 3L
CR820 20 ¥ QB4 28 &F R853 4F 7H
CR823 1D 3 QB4 2B 6F R&s4 4F T4 waez 30 B3
CRS824 iE 24 [o}:3:23 1E 5 RBER 4F aL WaB1 5C EF
CR825 iE M Qgz2g iF M R858 3F 14 wass 2D 5J
CRB29 iE koY Q8385 2F 404 R860 3F H w4 5E - a
CRE40 2F AM Q840 2F 40 RB70 2H 1K Was0o iB 4N
CR845 iF M WaB70 4G 6+

Partiaf AT alfso showr on diagrams 1,2, 3, 4, 5,8, 7, 8, 9, and T1.

ASSEMBLY A3
49008 2H 1c 8028 28 1C R8s 2 1C Wog 56 3B
RET0 1A G : : woi 5 38
RECO 1A 1c RS2 A 18 5380 24 18
BEOZA 2A 16 fgez 2r 1C

Fartial A2 aisc shownon diagrams 1,2, 3, 4, 4,6, 7, 8, 9, and 17,

ASSEMBLY A7

Dsagd 5C 1A D382 5D 44 Wass2 5C 3A

OTHER PARTS

Bl 5G CHASSIS 48800 1B CHASSIS vas7o 246 CHASSIS
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POWER DISTRIBUTION DIAGRAM 11

ASSEMBLY At

CIRCUIT SCHEM BOARD CIRCiHT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCLHT SOHEM BOARD

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION L{OCATION NUMBER LOCATION LOCATION
C200 20 4F J2400 28 10F wa08 8C 8B Woss o] 10G
Cz014 af 4F J8400 3G G Wa4g4 2C 8E Wa71 2C GF
cz20 3D 2E Wag3 4D 7E wer2 2C 7e
ce274 2c 24 L451 5C 7E W51 48 9E We74 2E 3L
C451 1a] 8E L4a9 AC 8F w592 4E 10F wa7s 2E 3K
C454 3c Bk Wwas4 1c 7G We78 4C 9G
C489 40 80 R220 20 2E W5 1C 4L Wwar7 4C 7G
C507 4D c R484 2c 7F Woass 5C 4L wg79 4E 3K
C540 4C 2L R798 4E 33 Wase 2c 8G Wwag1 3c 7B
C798 5F 34 R787 2 3J was7 28 8G wee3d 5C ¢
crer 3£ 34 R7989 1c 4G wasg 1C 5G Wags 5C aB
C7a8 e 4G RA64 1] 44, WOBG 28 106G Wag7 2D 5F

weg1 48 106G wess 4h 5F

£200 2D &F TPI51 48 1GF wos4 2C 4L waag 5D 3F
E20% 40 &F Wags ic K WE705 2G TF
E2Te 2c 24 W72 26 1J Wo8ss 2c 3K Waa91 5G TF
£580 3 10D Wgse 3D 9F

Partial AT also shown on dlagrams 1, 2, 3,4, 5,6, 7, 8, 5, AND 10,

ASSEMBLY A3
RE50 2H 50 Rast 2H 6D VRS50 2H 50 VR3S 2H w0

Partial A3 also shown on diagrams 1,2, 3, 4, 5,6, 7, 8, 8, and 10.

ASSEMBLY A5
PB400A 3G 2A Pg4008 3G 4A

Fartial A4 aiso shown on diagram 7.

REV MAR 15890
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Section 10--2235A Service

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are availabie from or through your lo-
caf Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made
to accommodate improved components as they become
available, and to give you the benefit of the latest circuit im-
provements deveioped in our engineering depariment. It is
therefore important, when ordering parts, to include the fol-
lowing information in your order: Part number, instrument
type or number, serial number, and modification number if
applicable.

if a part you have ordered has been reptaced 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
ftern Name rmay sometimes appear as incomplete. For fur-
ther ltem Name identification, the U.8. Federal Cataloging
Handbook HB.1 can be utilized where possible.

FIGURE AND INDEX NUMBERS

items in this section are referenced by figure and index
numbers to the ustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item re-
lationships. Following is an example of the indentation sys-
temn used in the description column,

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component
END ATTACHING PARTS
Detail Part of Assembly and/or Component
Attachihg parts for Detail Part
END ATTACHING PARTS
Parts of Detail Part
Afttaching parts for Parts of Detail Part
END ATTACHING PARTS
Attaching Parts always appear in the same indentation
as the item it mounts, while the detail parts are indented to

the right. Indented items are part of, and included with, the
next higher indentation,

Attaching parts must be purchased separately, un-
less otherwise specified.

ABBREVIATIONS

Abbreviations conform to American National Standards
Institute YLI
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Replaceable Mechanical Parts - 2235A Service

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manufacturer

Address

City, State, Zip Code

01536  TEXTRON INC
CAMCAR DIV
SEMS PRODUCTS UNIT

02768 ILLINOIS TOOL WORKS IAC
FASTEX DIVISION

05129 KILO ENGINEERING CO

06383  PANDUIT CORP

06915  RICHCO PLASTIC CO

07416  NELSON NAME PLATE CO

(J260  COMTEXK MANUFACTURING OF OREGON
(METALS)

12327 FREEWAY CORP

13811 AMPHENCL CADRE
DIV BUNKER RAMO CORP

22670 & M NAMEPLATE INC

23740 AMUNEAL MFG CORP

24931 SPECIALTY CONNECTOR CO INC

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 JLLINOIS TOOL WORKS INC
SHAKEPROOF DIV

80008  TEKTRONIX INC

83385 MICRODOT MFG INC
GREER-CENTRAL DIV
83485  ELCO INDUSTRIES INC
86113 MICRODOT MFG INC
CENTRAL SCREW-KEENE DIV
86928  SEASTROM MFG CO INC
93907  TEXTRON INC
CAMCAR DIV
$3108  FELLER

$3628  SCHURTIR AG H
C/D PANEL COMPONENTS CCRP
TKC174  BADGLEY MFG (O
TKOBES  STAUFFER SUPPLY CO (DIST)
TKO861 M SCHURTER AS DIST PANEL COMPONENTS
TK1154  COMPLEX FOOLING INC
TK1285  GEROME MFG CO INC
TK1287  ENOCH MFE CO

TK1319  MORELLIS G & D PLASTICS

TK1336  PARSONS MFG CORP

TK1544  COMPUTER CONNECTIONS

TKIE7T0  HERD MFG

TKIS35  ACCRA FAB INC

TK2165  TRIQUEST CORP _

Tk2278  COMTEK MANUFACTLRING OF OREGON
(METALS)

10-2

1818 CHRISTINA ST
185 ALGONQUIN ROAD

2118 B 8T

17301 RIDGELAND
5825 N TRIPP AVE
3191 CASITAS

PO BOX 4200

9301 ALLEN DR

2040 15TH AVE WEST
4737 DARRAH
2100 £ARLYWOOD DR
PO BOX 547
2000 $ BATAVIA AVE

114 QLD STATE RD
PG BOX 14460

111 INDUSTRIAL RD
ST CHARLES RCAD

14150 SW KARL BRAUN IR
PG BOX 300
3221 W BIG BEAVER RD

1103 SAMUELSON RD
149 EMERALD ¥

701 SONORA AVE
600 18TH AVE

72 Veronica Ave
Unit 4
2015 SECOND STREET

1620 HE ARGYLE

810 SE SHERMAN

2015 SECOND STREET

4635 NAUTILUS COURT SOUTH
PO BOX 737

14242 SE 82ND DR

PO BOX 98

1812 16-TH AVE

1055 OBRIEN

30808 SAN ANTONIO ST
9227 CLINTON RD

11007 NE 37TH CIRCLE
3000 LEWIS AND CLARK Y
PG BOX 4200

ROCKFORD IL 61108

DES PLAINES IL B0C16~6103

LA VERNE CA 81750-5422
TINLEY PARK It 07094-2917
CHICAGO IL 60846-5013

LS ANGELES CA B0033-2410
BEAVERTCN OR §7076-4200

CLEVELAND OH 44125-4G632
LOS GATOS CA

SEATTLE WA 98119-2728
PHILADELPHIA PA 18124-2705
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 IL 61101
KEENE NH 03431-3628

GLENDALE CA 91201-2431
ROCKFORD IL 61]108-5181

Sumerset NJ 08873
BERKELEY CA 94170

PORTLAND OR 97211
PORTLAND OR 97214
BERKELEY CA 94170
BOULDER CO 80301
NEWBURG COR 97132
CLACKAMAS OR 87015

FOREST GROVE (R 97118
MENLO PARK CA 94025
HAYWARD CA 94544
CLEVELAND OH 44144
VANCOWER WA 08682
VANCOUVER WA 98661-2998
BEAVERTON OR 97076-4200
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Replaceable Mechanical Parts - 2235A Service

Fig. & '
Index  Tektronix Serial fAssembly No. Mfr

No. fart No. Effective  Bscont Qty 12345 Hare & Description Codle  Mfr. Part Ho.
i-t 334-5001-06 1 MARKER, IDENT:MKD CAUTION 80008 334-5001-08
-2 200-3153-06 1 COVER,REAR ASSY:W/LABELS 80005 200-3153-06
-3 343-1278-00 2 RTNR,POWER CORD:POLYCARBONATE GRAY TKZ165 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 211-0722-0C
-6 334-7801-00 1 MARKER, IDENT:MKD 22354 80009 334-7801-00
-7 367-0288-00 1 HANDLE,CARRYING:13.855,55T 80009  367-0285-00
(ATTACHING PARTS) '
-8 212-0144-00 2 SCREW,TPG,7F:8-16 X 0.562 L,PLASTITE,SPCL 93907 225-38131-012
HG
{END ATTACHING PARTS)
-9 211-0325-00 1 SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T9 01536 ORDER BY DESCR
=10 390-0780-00 1 CABINET, SCOPE: TK1935 ORDER BY DESCR
-11 348-0658-00 2 FOOT,CABINET:BLACK POLYURETHANE TK2165 ORDER BY DESCR

REV APR 1300 10-3



10~4 REV APR 1960



FIG. 1 CABINET
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Replaceable Mechanical Parts - 2235A Service

Fig. &
index  Tektronix Serial/Assembly No. Mfr.
do. Part No. Effective  Dscont Oty 12345  Name & Description Code MfT. Part Mo,
2~1 334-7726-00 1 MARKER, IDENT :M<D BEZEL 80009 334-7728-00
-2 426~1765-02 1 FRAME ,CRT: POLYCARBONATE ,GRAY TK2165 ORDER BY DESCR
(ATTACHING PARTS)
-3 211-0890-01 ? SCREW, MACHINE :6-32 X 0.875 PNH,SST 86113 ORDER BY DESCR
(END ATTACHING PARTS)
~4 337-2775-00 1 SHLD,IMPLOSION:FILYER,BLUE 2211/2213/2215 BOO0Y  337-2775-00
-5 3p6-1391~04 1 KNOB:GRAY, 030D X 0.141DX 0.32H TK2185 366-1381-04
-6 366-1879-01 1 KNOB:GRAY 0.5 0D X 0.531 H PLSIC 80008 365-1879-01
-7 384-1575-00 1 EXTENSION SHAFT:8.805 L,W/KNOB,PLASTIC 80008 384-1575-00
-8 358-0550-00 1 BUSKING, SHAFT:0.15 ID X 0.488 [, PLSTC TK2165 ORDER BY DESCR
-9 366-1146-00 2 KNOB:GY,D.127 1D X 0.392 0D X 0.466 H 80009 386-1146-00
-10 366-1146-00 2 KNOB:GY,0.127 1D X 0.392 0D X 0.466 H 80008 366-1146-00
-11 366-2148-01 2 KNOB:GY,VOLTS/DIV,0.72 {D,0,79 HW/0.25 DIA 80008 366-2148-01
SHAFT & SKIRY
-1z 3B6~0575-00 2 RNOB:GRAY,CAL,0.127 ID X 0382 CD X 0.4 H TK2165 ORDER BY DESCR
-13  331-0328-00 1 DIAL,CONTROL:10 TURN,0.0 7O 9.89 05129 481-5-70
-14  210-0840-00 1 WASHER,FLAT:0.38 ID X 0.562 QD X 0.02,8TL 86928 OCRDER BY DESCR
-15  366-0573-00 9 PUSH BUTTCN:IVORY GY,0.186 SQ X 0.48 H TK2185 ORDER BY DESCR
-16  366-204%-01 6  KNOB:GY,0.172 ID X 0.41 0D X 0.496 K W/BAR 80008 366-2049-01
~17 377-0512-03 6 INSERT,KNOB:0.128 1D X 0.37 0D X C.67 L, XL 80008 377-0512-03
-18 13i-0126-00 2 CONN,RCPT ELECBNC FEMALE 24931 280R205-2
~19 366-0576-00 i KNOB:MED GRAY,CAL,0.083 ID X 0.45 00 X TK2165 ORDER BY DESCR
G.456 H
-20 366-1840-04 1 KNOB: GY, TIME/DIV,0.127 ID X 0.855 0D X 80008 366-1840-04
0.844 H
-21  3B8-1850-00 1 KNOB:DLEAR,D.252 ID X 1.2 0D X 0.382 H 80003  366-1850-00
-2¢2  131-0955-00 1 CONN,RCPT,ELEC:BNC,FEMALE 13511 31-278
-23  210-0255-00 1 TERMINAL,LUG:C,381 ID,LOCKING,BRS CD PL 12327 ORDER BY DESCR
-24  333-3780-00 1 PANEL,FRONT: 07416 ORDER BY DESCR
-25  386-4850-04 1 SUBPAMNEL,FRONT: TK2185 CRDER BY DESCR
{ATTACHING PARTS)
~26 213-0881-00 3 SCREW,TPG,TR:6-32 X 0.25 TYPE ¥T,FILH,STL 83385 ORDER BY DESCR
-27 213-0882-00 P4 SCREW,TPG,TR:6-32 X 0.437 TAPTITE, PNH,STL 83385 ORDER BY BESCR
(END ATTACHING PARTS)
-28  348-0880-00 & CUSHION,CRT:POLYURETHANE 80009 348-0660-00
-29  378-0877-02 1 REFLECTOR,LIGHT:PLASTIC 80009 378-0877-02
{ATTACHING PARTS)
-30 213-0814-00 1 SCREW,TPG,TR:6-32 X 0.75,FtH,100 DEG,STL 83385 ORDER BY DESCR
(END ATTACHING PARTS)
T it 1 SCALE ILLUM BOARD ASSY{SEE A7 REPL)
=32 407-3217-02 1 BRACKET,GROUND:ALUMINLM TK3570 CRDER BY DESCR
{ATTACHING PARTS)
-33 210-0586-00 2 NUT, PL,ASSEM WA:4-40 X 0.25,5TL CO PL 78188 211-041800-00
END ATTACHING PARTS}
-34  214-3375-01 2 LEVER,SWITCH:AC/DC,PLASTIC TKZ165 ORDER BY DESCR
-3 358-0728-00 1 BUSHING,BD MTG:ALUMINUM TK1287 ORDER-BY DESCR
-36  441-1571-00 1 CHASSIS,SCOPE:FRONT,L FRAME TKi285 QRDER BY DESCR
(ATTACHING PARTS)
=37 213-0881-00 4 SCREW,TPG,TR:6-32 X (.25 TYPE 7T,FILM,STL 83385 ORDER BY DESCR
{END ATTACHING PARTS)
-38  386-4443-00 1 SUPPORT,SHIELD:CRT,FRONT, PLASTIC 80008 386-4443-00
-39 200-2518-00 1 CAP CRT SOCKET:NATURAL LEXAN 80008 200-2518-00
«40) 214-1061-06 1 SPRING,GROUND:CRT SHIELD 80009 214-1061-08
-41 426~1766-00 1 MOUNT RESILIENT:CRY,REAR 80008 ~426-1765-00
-42  334-1379-00 1 MARKER, IDENT:MKD HI VACUM 07418 ORDER BY DESCR
~43  334-1851i-00 1 MARKER, IDENT :MKD WARNING,CRT VOLTAGES 22670 ORDER BY DESCR
-44 337277400 1 SHIELD, ELEC:CRT,STEEL 23740 (-2059
B S 1 DELAY LINE,ELEC: (SFE 019210 CHASSIS REPL)
-46  346-0121-00 2 STRAP,TIEDOWN,E:6.125 L, NYLON 06383 PLC1.5I-S8
{ATTACHING PARTS)
&t 213-0882-00 2 SCREW,TPG,TR:6-32 X 0.437 TAPTITE,PNH,STL 83385 ORDER BY DESCR
{END ATTACHING PARTS)
-48 346-0128-00 i STRAP, TIEDOWN,£:8.0 L X 0.1 W,NYLON 08383 PLTZM
~-48 136-1075-00 H SKT,PL-IN ELEK:CRT SOCKET ASSY TK1544 QRDER BY DESCR
~50  334-4251-00 1 MARKER, IDENT:MKD CAUTION 07418 ORDER BY DESCR
-8l 337-2772-04 1 SHIELD,ELEC:POMER SUPPLY,TOP,ALUMINUM, MM & 80009  337-2772-04

REV APR 199C
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Replaceable Mechanical Parts - 2235A Service

Fig. &

Index  Tektronix  Serial/Assembly Ho. Mfr.
No. Part Ho. Effective Dscont Oty 12345  MName & Description Code Mfr_ Part Mo.
Z-52  211-0378-00 5 SCREW,MACHINE:4-40 X 0.312,FLH,CD pL,T-0 80008 211-0379-00
{END ATTACHING PARTS)
-53  337-2772-03 1 SHIELD,ELEC:POMER SUPPLY,SIDE, ALUMINUM, MM BOOOG 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
-85 344-0334-01 1 CLIP,CKT BD:PLASTIC,GRAY TK2165 ORDER BY DESCR
~57  134-0158-00 2 BUTTON,PLUG:0.187 DIA,NYLON 02768 207-080501-00
-&8  200-2264-00 1 CAP,FUSEHOLDER:3AG FUSES $3629 FEK 031 1666
-89 200-1388-03 1 COVER,FUSE LEAD:POLYURETHANE 80008 Z00-1388-03
~60  204-0833-00 1 BODY,FUSEHDLDER:3AG & 5 X 20MM FUSES TKO861 031 1853 (FEU)
-61  210-1039-00 1 WASMER,LOCK:G.52% ID,INT,0.025 THK,SST 24931 DRDER BY DESCR
-62  131-0855-00 i CONN,RCPT,ELEC:BNC, FEMALE 13511 31-279
Bk SR —. 1 FILTER,RFI:{SEE FLO00) CHASSIS REPL)
[ATTACHING PARTS)
-B4  211-0379-00 2 SCREW,MACHINE:4-40 X 0.312,F1H,CD PL,T-8 80009 211-0379-00
{END ATTACHING PARTS)
-85 700-2845-00 1 COVER,CKT BOARD:LINE FILTER TK2165 ORDER BY DESCR
S 1 CKT BOARD ASSY:EMI FILTER(SEE A REPL)
: {ATTACHING PARTS)
-67  210-0585-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
-68  129-0999-00 2 SPACER,POST:0.485 L,4-40 INT/EXT,STL,0.25 TKG858 ORDER 8Y DESCR
HEX
-89 211-0379-00 2 SCREW,MACHINE:4-40 X 0.312,FLH,CD PL,7T-8 80005 211-0378-00
(END ATTACHING PARTS)
~70  185-3000-00 1 LEAD,ELECTRICAL:18 AWG,4.5 L,5-4 80008  195-3990-00
[ATTACHING PARTS)
-71  210-0457-00 1 NUT,PL,ASSEM WA:6-32 X 0.312,5TL €D PL 78189 511-061800-00
{END ATTACHING PARTS} :
=72 2334-3379-06 1 MARKER, IDENT:#KD GROUND SYMBOL BOOOS  334-3376-06
-73  407-3673-00 1 BRACKET,HEAT SK:ALLMINUM 80009 407-3673-00
{ATTACHING PARTS)
-74  210-0586-00 1 NJT,PL ASSEM WA:4-40 X 0.25,5TL D PL 78189 211-041800-C0
=75 211-0378-00 2 SCREW,MACHINE:4-40 X 0.312,FLH,CD PL,T-9 80009 211-0379-00
(END ATTACHING PARTS)
=76 343-1025-00 1 RETAINER,XSIR: TK:154 ORDER BY DESCR
: (ATTACHING PARTS)
<77 211-0302-00 1 SCR,ASSEM WSHR:4-40 X 0.75,PNH,STL, TORX DR 01536 ORDER BY DESCR
-78  210-0586-00 1 BUT,PL,ASSEM WA:4-40 X 0.25,8TL CD PL 78189 211-D41800-00
(END ATTACHING PARTS)
~79  342-0582-00 1 INSULATOR, PLATE: TRANSISTOR, CERAMIC 80008  342-0582-00
-80  343-08969-00 1 RETAINER,XSTR: 80008 343-0968-00
[ATTACHING PARTS)
-81  211-0691-00 1 SCREW,MACHINE:6-32 X 0.625,PNH,STL TKOB58 ORDER BY DESCR
-82  210-0408-00 i KNUT,PLAIN,HEX:6-32 X 0.312,BRS CD PL 73743 3040-407
[END ATTACHING PARTS)
-83  342-0555-00 2 INSULATOR,PLATE:HEAT SINK,ALUMINA 80009 342-0555-00
-84  441-1536-03 1 CHASSIS,SCOPE:REAR, FRAME TK1285 DRDER BY DESCR
-85 344-0367-0% 3 LCLIP,GROUND:CU-8E 80009 344-0367-01
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Replaceable Mechanical Parts - 2235A Service

12345 Rame & Description

Mfr.
Code  Mfr. Part No.

MARKER, IDENT:MKD CAUTION
SHIELD,ELEC:POWER SUPPLY,LOWER PLASTIC
{ATTACHING PARTS)
SCR,ASSEM WSHR:4-40 X 0.437,PHH,STL,CD PL
(END ATTACHING PARTS)
PUSH BUTTON:BLACK,OFF
EXTENSION SHAFT:12.544 L,PLASTIL
SWITCH, PUSH:4A 250VAC B (SEE A1SS0L REPL)
INSERT,KNOB:6.128 1D X 0.37 00 X .67 L, Xt
KT BOARD ASSY:FRONT PANEL(SEE A3 REPL)
[ATTACHING PARTS)
SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL, TORX T8
{END ATTACHING PARTS)
CKT BOARD ASSY:ALTERNATE SWEEP{SEE A5 REPL)
CKT BOARD ASSY:MAIN(SEE Al REPL)
SHIELD,ELEC:TOP ATTEN
(ATTACHING PARTS)
SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL, TORX 19
SCREW MACHINE:4-40 X 1.25,PNH,STL
(END ATTACHING PARTS)
CKT BOARD ASSY:ATTENUATOR{SEE AZ REPL)
(ATTACHING PARTS)
SCR, ASSEM WSHR:4~40 X 0.437,PNH,STL, LD PL
SPACER, SLEEVE:0.228 L X 0.162 10,BRS
SCR,ASSEM WSHR:4-40 X 0.25, P, STL, TORX T8
SPACER,POST:0.966 L,4-40 EA END,AL,0.188

{END ATTACHING PARTS)
CKT BOARD ASSY INCLUDES;
(EXTENSION SHAFT:6.58 L X 0.123 0D,EPOX Gl
.BEARING,CAM SW:END,0.6 DIA
(ATTACHING PARTS)
.SCREW,MACHINE :4-40 X 0.25, TRUSS HD,STL
.SPACER, BEARING:0.115 ID X 0.2 00,BRASS
NUT, PLATN, HEX:4-40 X 0.188,B8S €D PL
. (END ATTACHING PARTS)
.SPRING,FLAT:0.7 X 0.125,Cl BE RED CiR
.ROLLER,DETENT:0.125 OD X 0.18,S8T
ACTUATOR,CAM S :AC-GND-DC
_BEARING,CAM SW:CENTER,D.5 DIA
. (ATTACHING PARTS}
.SCR,ASSEM WSHR:4-40 X 0.25, PN, STL, TORX T9
AUT, PLAIN, HEX:4-40 X 0.188,8RS CD PL
. (FND ATTACHING PARTS)
ATTEN CAM SW:ATTEMUATOR VOLTS PER DIVISION
.BEARTNG,CAM SW:END,0.6 DIA
.SPRING,FLAT:0.7 X 0.125,CU BE GRM CLR
.ROLLER, DETENT:0.125 0D X 0.16,587
VAR RES 19K € (SEE AOZRIS/RS3)
_RETAINER,CONT:ABS GRAY
. [(ATTACHING PARTS)
.SCR, ASSEM WSHR:4-40 X 0.25,PhH, STL, TORX T8
.SPACER, SLEEVE:0.738 L X 0,13 ID,BRS
(END ATTACKING PARTS)
.CONT ASSY,ELEC:8 CONTACTS
JCONT ASSY,ELEC:8 CONTACTS
CKT BOARD ASSY:TIMING(SEE A4 REPL)
(ATTACHING PARTS)
SCR,ASSEM WSHR:4-40 X 0.25,PNH,STL,TORX T9
(END ATTACHING PARTS)
SHIELD, ELEC:BOTTOM, 2200
{ATTACHING PARTS) -
NUT, PL,ASSEM WA:4-40 X 0.25,STL €D PL
(END ATTACHING PARTS)
SPACER,POST:0.685 L,4-4C INT/EXT,AL,0.25

Fig. &
Index  Tektronix Serial/Assembly No.
Ho. Part ho. Effectiva  Dscont Oty
31 334-4251-00 1
-2 337-2773-02 1
-3 21}-0305-00 1
-4 368-1480-03 1
-5 . 384-1576-01 1
B S — 1
-7 377-0512-03 5
“8 wmmem e 1
-g  211-0325-00 4
BT 1
cl] wemen e 1
-12  337-3201-04 1
~13  211-0325-00 4
-14  213-0326-00 2
- S ————— H
-6 211-0305-00 1
-7 361-1166-00 i
-18  211-0325-00 1
218 129-0988-00 1
HEX
-20  384-1056-00 2
-2 401-0370-01 2
-22  211-0343-00 2
-23  3B1-1300-00 2
~24  210-0406-00 8
-5 214-1126-02 4
-26  214-1752-00 8
=27 105-0934-01 2
=28 401-0368-00 ?
-9 211-0325-00 4
-30  210-0406-00 2
-31  105-0835-02 2
-32  401-0370-00 2
-32 214-1126-01 4
-34  214~1752-00 8
B R —— 1
-36  343-1020-00 2
-37  211-0325-00 4
-38  36L-1218-00 ?
=38 . 131-1758-11 2
-40  131-1758-12 2
.3 AR — 1
‘42 211-0325-00 3
-3 337-3291-01 1
-&4  210-0586-00 1
-45  129-0906-00 2
HEX
-46  128-0999-00 1

REV APR 1930

SPACER,POST:0.485 L,4-40 INT/EXT,STL,0.25
HEX

07416 ORDER 8Y DESCR
80008 337-2773-02
(01536 ORDER BY DESCR

80009
80009

366-1480-03
384-1576-01

80009 377-0512-03

01535 ORDER BY DESCR

TKi285 ORDER BY DESCR

01536 ORDER BY DESCR
83486 ORDER BY DESCR

01536 ORDER BY DESCR
0J260 ORDER BY DESCR
01536 ORDER BY DESCR
TKO858 ORDER 8Y DESCR

TK2278 ORDER BY DESCR
80008 401-0370-01

TKD858 ORDER BY DESCR
TK2278 ORDER BY DESCR
73743 12181-50

80009
80009
80009
80009

214-1126-02
214-1752-00
105-0934-G1
401-0368-00

01538
73743

ORDER BY DESCR
12161-50

80006
80008
80008
80008

105-0935-02
401-0370-00
214~-1126-01
214-1752-00
TK2185 ORDER BY DESCR

01536 ORDER BY DESCR
TK2278 ORDER BY QESCR

TK2165 ORDER BY DESCR
7K2185 ORDER BY DESCR
01536 (0RDER BY DESCR
TK1285 ORDER BY DESCR
78189 211-041800-00

TKOB58 ORDER BY DESCR
TKO858 ORDER BY DESCR

107
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Replaceable Mechanical Parts - 2235A Service

Fig. &
Index  Tekiromix Serial/Assambly No. Mfr.
No. Part Ko. Effective  Dscont Oty 12345 Mame & Description Code  Mfr. Part %o
4-
STANDARD ACCESSORIES
-1 £15-0527-01 2 ACCESSORY PKG:TWO PB103 OPT 01 PROBES 80008 015-0527-01
070-7683-00 1 MANUAL , TECH: TNSTRUCT 10N, 22354 80008 (70-7683-00
158-0041-00 1 FUSE,CARTRIDGE : 3AG, 1. 264, 250V, 20SEC 71400 MSL 1 1/4
-2 161-0230-01 1 CABLE ASSY,PWR,:3,18 AWG,92.0 L 80003 181-0230-01
-3 343-0003-00 1 CLAMP,LODP:(.25 ID,PLASTIC 08915 E4 CLEAR ROUND
-4 213-0882-00 1 SCREW,TPG,TR:6-32 X 0.437 TAPTITE,PNH,STL 83385 ORDER 8Y DESCR
-5 210-0803-00 1 WASHER,FLAT:0.315 1D X 0.375 8D X 0.032,5TL 12327 ORDER BY DESCR
OPTIONAL ACCESSORIES
---------- 1 ACCESSORY PKG:TWO PB1039 OPT 01 PROBES
-6 £13-0181-00 1 TIP,PROBE:W/ACTUATOR 80003 013-0181-00
020-0672-02 1 ACCESSORY KIT: 80009 020-0672-02
-7 200-2520-00 1 .COVER,SCOPE:FRONT,ABS TK2165 GRDER BY DESCR
016-0677-02 1 .POUCH ACCESSORY :W/PLATE TKO174 016-0677-02
-8 016~0535-01 1 ..POUCH,ACCESSORY:EXPANDED POLYESTER 80008 016-0535-01
-9 386-4674-00 1 .. PLATE, MOUNTING: ACCESSORY FOUCH, ALUMINUM 0J260 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 287 80008 0is-1061-00
(SEF MANUGAL 070-4185-XX)
346-0199-00 1 STRAP,CARRYING MK TEKTRONIX 80009 346-0193-00
020-0859-00 1 COMPONENT KIT:EUROPEAN 80009 020-0859-00
343-0170-00 i LRINR,CA TO CA:U/M 0.25 OD CABLES 80009 343-017C-00
200-2265-00 1 .CAP, FUSEMOLDER:5 X 20MM FUSES TKO861 FEK 031.1863
-11  161-0104-08 i .CABLE ASSY,PWR,:3 X 0.75MM $Q,220V,98.0 L $3109 ORDER BY DESCR
020-0850-00 1 COMPONENT KIT:UNITED KINGDOM 80008 020-0860-00
343-0370-00 1 .RTHR,CA 0 CA:U/W 0.25 0D CABLES 80008 343-0i70-00
200-2265-00 1 .CAP,FUSEHOLDER:S X 20MM FUSES TKOBBL FEK 031.1663
-12  161-0104-07 1 LCABLE ASSY,PWR,:3 X 0.75MM 5Q.240v,98.0 L 80008 151-0104-07
020-0861-00 1 COMPONENT KIT:AUSTRALIAN 80008  020-0861-00
343-5170-00 i .RTNR,CA T0O CA:U/W 0.25 0D CABLES 80008 343-0170-00
200-2265-0C 1 .CAP,FUSEMOLDER: 5 X 20MM FUSES TKD861 FEK (31,1683
-13 161-0104-05 1 [CABLE ASSY PWR,:3,18 AWG, 240V,88.0 L $310% ORDER BY DESCR
020-0862-00 1 COMPONENT KIT:NORTH AMERICAN 80008 020-0862-00
343-0170-00 1 RTNR,CA TO CA:U/W 0.25 0D CABLES 80009 343-0170-00
200-2265-00 1 .CAP,FUSEHOLDER:5 X 20MM FUSES TKO861 FEK (31,1663
~-14  161-0104-08 1 .CABLE ASSY,PWR, :3,18 AWG,240v,98.0 L 70903 ORDER BY DESCR
020-0863-00 1 COMPONENT KIT:SWiSS 80009 020-0863-00
343-0170-00 1 .RTNR.CA TO CA:U/w 0.25 0D CABLES 80005  343-0170-00
200~-2265-00 1 LAP FUSEHOLDER: & X 20MM FUSES TKDBB1 FEX 031.1683
~15 181-0167-00 1 LCABLE ASSY,PWR, :3.0 X 0.75,6A,240v,2.5M L 80008 161-0157-00
016-0792-01 1 CASE,CARRYING:24.5 X 16.5 X 11.5 TK1336 ORDER BY DESCR
016-0848-00 1 COVER,PROT:WATERPROOF VINYL 80009 {i6-0848-00
390-0790-15 1 CABINET ASSY:W/BUMPER & HANDLE TKI1935 ORDER BY DESCR
{OPTION 33 ONLY)
CABINET ASSY INCLUDES:
200-2538-33 1 .COVER ASSEMBLY:REAR,W/RUBBER BUMPER 80005 200-2538-33
212-0144~00 2 .SCREW,TPG, TF:8-16 X 0.562 L, PLASTITE,SPCL 93907 225-38131-012
HD
367-0289-00 1 HANDLE, CARRY ING: 13,855,557 80008 367-028%-0C
390-0790~-13 1 LABINET, SCOPE ;W/BUMPER TK1319 ORDER BY DESCR
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can’t get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

A single change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duplication may occur. i no such change pages appear following this page, your
manual is correct as printed,






Tektronix MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 3-28-90

Product; _2235A INSTRUCTION MANUAL

Change Resference: M71722
Manual Part Number: 070-7683-00

DESCRIPTION Product Group 46

EFFECTIVE SERI!AL NUMBER: B011671

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

ASCE72 281-0785-00 CAFRFXD,CER DI: 68PF,10%,100V.MI

DIAGRAM CHANGES

DIAGRAM @ B TIMING & ALTERNATE B SWEEP

Change the value of capaclior C672 (location 4E) to 68 pF.

Page 1 of 1







Tekkronbde MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE

Product; _2235A INSTRUCTION MANUAL

Date: _4-3-80  Change Reference: M71825

Manual Part Number: 070-7683-00

e——————_

DESCRIPTION Product Group 46

A A

"
b AN

EFFECTIVE SERIAL NUMBER: B011890

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:
AZR29 322-3086-00 RES,FXD,FILM: 76.8 OHM,1%,0.2W
AZRT79 322-3086-00

RES,FXD,FILM: 76.8 OHM,1%,0.2W

DIAGRAM CHANGES

DIAGRAM @ CH1 & CH2 ATTENUATORS

Change the value of resistor R28 {location 2F) to 76.8 £.
Change the value of resistor R79 {location 4F) to 76.8 0.
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Tektronbe MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: _3-28-90 Change Reference: M71843
Product; _2235A INSTRUCTION MANUAL Manual Part Number: ___070-7683-00
DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B011803

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:
A3R110  322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W
A3R111 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W
A3R160 322-3289-00 RES,FXD,FILM: t0K 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 {location 1C) to 10K QL.
Change the value of resistor R160 {location 3C) to 10K L.
Change the valus of resistor R161 {location 3C) fo 10K £).
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Tektronix 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 48

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

ADD:

A4C737 281-0862-00 CAPRFXD,CER DI: 0.007UF, + 80-20%,100V

DIAGRAM CHANGES

DIAGRAM A SWEEP GENERATOR & LOGIC

Add capcitor C737 (0.001 uF) to the XY1 {L} line as shown below. Grid location is 2D.

g 0 P8201-3 <.>
737 L 14
c.001 §
TQ R737
FETLT>T RT3
NE
. PuTOO
[ S
”}’ R N
——— N
i . B
w3700 8 4 5
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MANUAL CHANGE INFORMATION

Change Reference: M72010

Tektronix

COMMITTED TO EXCELLENCE Date: 4-12-9C

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:
At 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
A1C965 290-1129-00 CARFXD,ELCTLT: 1000UF, + 100%-10%, 12V
AICR501  152-1107-00 DIODE,SIG: SCHTKY,40V,350MA, 12PF
A1R210 313-1431-00 RES,FXD,FILM: 430 OHM,5%,0.2W
A1R407 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0.2W
A1R448 313-1470-00 RES,FXD,FILM: 47 OHM,5%,0.2W
A1R449 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,19%,0.2W
A1R646 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
A5R621 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
A5RE52 311-2273-00 RES,VAR,NONWW: TRMR,2K OHM,20%,0.5W
ASR653 322-3298-00 RES,FXD,FILM: 12.4K OHM,1%,0.2W
REMOVE:
A1C363 281-0862-00 CAPFXD,CER DI: 0.001UF, + 80-20%, 100V
A1C646 290-0776-04 CAPFXD,ELCTLT: 22UF,20%, 10V,MI
A1C881 290-0946-00 CAPFXD,ELCTLT: 270UF, + 100-10%,40V
AICR641  152-0951-00 DIODE,SIG:SCHTKY,60V,2.25PF
A1Q446 151-0188-05 TRANSISTOR: PNPSI,TO-92
A1Q450 151-0190-09 TRANSISTOR: NPN,SI,T0-92
A1Q641 151-0190-09 TRANSISTOR: NPN,S1,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 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W
A1RB41 313-1472-00 RES,FXD,FILM: 4.7K OHM,5%,0.2W
ATRB47 322-3193-00 RES,FXD,FILM: 1K OHM,1%,0.2W
ATW591 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.094 OD X 0.225 L
A4CR731  152-0141-02 SEMICOND DVC,DI: SW,S1,30V,150MA,30V,D0O-35
A4VR749  152-0744-00 SEMICOND DVC,DI: ZEN,S1,3.6V,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 D& 10PF,10%,100V
A1C452 281-0862-00 CAPFXD,CER Di: 0.001UF, + 80-20%,100V
A1C456 281-0775-01 CAPRFXD,CER Di: 0.1UF,20%,50V
A1C883 290-0920-01 CAPFXD,ELCTLY: 33UF,35V,20% AL
A1CB84 290-0920-01 CARFXD,ELCTLT: 33UF35V,20%,AL
ATCREGE 152-0400-00 DIODE,RECT: FAST RCVRY,400V,1A,200NS
AL591 108-1488-00 COIL,RF: FXD,1UH,10%
A1R370 322~3085-00 AES, FXD,FILM: 75 OHM,1%,0.2W
A1R456 313-1220-00 RES,FXD,FILM: 22 OHM,5%,0.2W
AU4z7 156-0158-00 iC LINEAR: BIPOLAR,OP-AMEDUAL
ATW439 131-0566-00 BUS,CONDUCTOR: DUMMY RES,0.094 OD X 0.2251.
A4U748 156-0891-02 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

i

DIAGRAM CHANGES

DIAGRAM @ VERTICAL PREAMPS &
SWITHCING

Change the value of resistor R448 {location 5G} to 47 0.
Change the value of resistor R449 (location 4G) to 47 Q.

DIAGRAM @ VERTICAL OUTPUT AMPLIFIER

Change the value of resistor R210 {location 3B) to 430 Q.

DIAGRAM TRIGGER SELECT

Change the value of capacitor C350 (location 5F) to 4.7 pF.

Note: This capacitor was added at an earfler date and may not yet appear
on the schematic diagram. If not, see Change Reference M71187.

Remove capacitor C363 (location 4G) from the circuit.

Add resistor R370 (75 () and capacitor C370 (10pF) as shown below. Grid focation is 3H.

R3IB3
16 LRI

vy ] ™~
RI7TG
5
cITR
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MANUAL CHANGE INFORMATION

2235A SERVICE Date; _4-12-80 Change Reference: _M72010

Product:

DESCRIPTION Product Group 40

DIAGRAM CHANGES

TRIGGER P-P AUTQ
& QUTPUT

DIAGRAM @

Change the value of resistor R482 (location 4G) to 110 (.
Change the value of resistor R463 (location 5F) to 1.07K (.

The following parts changes and circuit wiring changes are itlustrated with the partial schematic below.

Remove Add Move Location
R439 u4z27 R447
R445 W439 R407
R446 456 R450
Q445 R456
Q450 452
i —AUTS_LEVEL
R4D8
azs & z
Waze = B 7
M 4278
Cass & 1488
v
.J.c:a"f:-!
;[; 100G
CanG R4BE
o.1 o7
<G
CRABY
Uakl
224-0L07-2G
14
“:%8 : E;zs R453 "':Eéca H
TR4EO oo Gt 2| Lever
- Ei et ol -
5 RAST ~ -
prA 5. BVd O e £ 7| _siore
-8.6 we 2 x-j B
v Ree 3 G 8l Loiome
VECHP R
8, BV] DA 3! vacae
5. v RaGo veg [
g I e
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Product:

2235A SERVICE

MANUAL CHANGE INFORMATION

Date;_4-12-90

Change Reference:

Product Group 40

DESCRIPTION

DIAGRAM ®

DIAGRAM CHANGES

B TIMING &
ALTERNATE SWEEP

Change the value of resistor R621 (location 5F) to 1.07K £).
Change the vaiue of resistor R651 (location 3D} 1o 8.08K 0.
Change the value of variable resistor R652 {location 3D) to 2K Q.
Change the value of resistor R653 (location 4D} to 12.4K (2.

The following parts changes and circuit wiring changes are illustrated with the partial schematic below.

Remove Add
CR641 J9845
C646
Q641
RB41
RB47
JeeER
1 i crser | I
%5 i [
"“‘Fﬂ ’ e ey ';____“ ne
PRI NE ES:( +8, Bva ’____ ]
| | L.
POSTTILN NG ¥ P, M
[
PRGA4
e -7 N F;""{‘, -
¥ DELAY ““‘;& 4 m“ Jaenn i!.ﬂ]
oy I3 £
POSITION 1t
4 2l *“Li p———
AL PARTIAL MAIN BO. I ® us ’)i’
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MANUAL CHANGE INFORMATION
Product: __2235A SERVICE Date: _4-12-90

Change Reference: __M72010

DESCRIPTION

Product Group 40

DIAGRAM CHANGES

DIAGRAM £ 8> CALIBRATOR & HORIZONTAL
OUTPUT AMPLIFIER

Add U749 and remove VR749 from pin 15 of U760 (location 1D). See the partial schematic below.

urag
LH7RON

86w o——tfyr . vo -4 ¢
Ioe
uren B4
i 2 T
' . 4 wontz pog
w72 J. crves
% 3 .43K l 0.47
~Bvae

Reconnect the emmiters of Q740 and Q730 as indicaled below.

+8 .5¥b

o R747
RO

R744 <+ oy @
L. wwk $ 0742 »
141

R743 +8.6VD
1.8K § Voo b
$ R74s
¥ 620
$ R743
prag T 490
v

L(P oree
CR730 }
+ 3 R34
. e N
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MANUAL CHANGE INFORMATION

Product: ___2235A SERVICE Date: _4-12-90 = Change Reference: __M72010

DESCRIPTION Product Group 40

DIAGRAM CHANGES

DIAGRAM PWR SUPPLY,
N/ z-AXIS, & CRT

Remove capacitor C881 (location 5B) and replace with capacitors C883 and C884 (33 pF each).
Add diode CR866 from T948 pin 19 1o the anode of diode CRI65 (location 5D-E). See partial below.

| Loee

i, ;ﬁ%? __3am pt2Y @“ .

: cess x I wosss . gl e

t S OD0UF HPSSS i
carn

{ woia T 4vOOuR I ‘

H trmes MRy R NE

] ~ H el

10
4 i choes

DIAGRAM @ POWER DISTRIBUTICN

Replace wire jumper W581 (location 4E) with coil L591 (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 SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | NUMSER | LOCATION NUMBER | NUMBER | LOCATION NUMSER | NUMBER | LOCATION NUMBER | NUMBER | LOGATION
c7et 8 5A PHTO0 8 4C R718 6 2B H750 8 1
cret 7 58 PO705 8 1B R718 6 1B A751 B 1B
croz 8 58 R721 6 2B R752 B 1%
c703 8 58 Q703 8 56 722 € 24 AT53 8 1B
c708 & 5 Q704 8 55 724 8 ac R754 B 18
C706 <] 4C Q708 8 5C R725 8 2C nYss 8 1B
cror 8 3C Q708 7 40 R727 8 1A R758 8 1A
C708 L] 5C G710 T 4C R728 8 2A R758 & 20
ST 7 4G Qriz 7 45 R728 8 3c RT8G 8 28
cri2 7 40 Qrso 8 2C R730 B8 ac R 8 o
c71a 7 4B araz 8 2c R731 8 36 R7E2 8 P
cri4 7 45 arar 8 25 R732 Fl 2c

cris 8 28 Q740 8 20 R733 8 38

cry 8 28 Q742 8 28 ATa4 8 33 RI715 & 2
crzo 8 2A Qav4s 8 20 R735 8 2c

o722 6 2a R737 8 2A g;g} g :ﬁ
cras 8 26 R751 6 48 R738 8 2A

c728 8 24 R702 8 58 R738 8 36 sre 8 1A
cra9 B 1A R703 6 58 R740 8 36

&T50 B 18 705 6 5C R4t 8 ac urts & 28
¢rst 8 25 RTO7 6 ac R742 8 26 uT1s 8 28
ors2 8 16 RTOG 7 38 R743 8 28 U749 2C
&re2 8 27 RT10 7 4C B744 8 28 U750 & 1A

RT11 7 3B R745 8 2¢ u7en B 18

CRYT30 8 2 R713 7 3¢ R746 8 26

CRYT40 8 26 A7i5 8 26 A747 8 26 VR720 8 2B

R716 B 28 R748 8 16
PR2CA 5 1A R717 & 2B A742 8 e w708 7 &
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MANUAL CHANGE INFORMATION

Product: __2235A SERVICE Date:  4-12-80 Change Reference: __M72010
| DESCRIPTION Product Group 40
A ¥ B ¥ C
1
[
2
(=
3
»
4
-
o

A4-—-TIMING BOARD
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Product: _ 2235A SERVICE

MANUAL CHANGE INFORMATION

Date: _4-12-90

Change Reference:

M72010

DESCRIPTION Product Group 40
A1-—MAIN BOARD

ASSEMBLY A1

CIRCLAT SCHEM BOARD CIRCUIT SCHEM BOARD CHRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD

NUMBER LOCATION | LOCATION NUMBER LOGATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION

— =

o0 2 30 CH02 8 100 Co41 -] 8K CR802 g -]
c114 2 4 C503 8 7€ cod2 8 toL CRE03 g 8N
Ci15 2 4D G504 8 8E Co43 -] 10L CRB04 g BM
Cci18 3 ac C505 :] 8E co44 -] el CRS0T g 8K
ci20 2 8C cs08 8 eF ca4s -] 10M CRS08 g 6L
Ci25 2 30 osor i1 7c cob4 10 8H Crs20 8 M
C128 2 a0 Cs17 8 7E Cas6 10 8H CRS46 8 11K
ci27 2 3D 38 4 aF cast 10 TH CRoe4r b4 10K
Ci130 2 3c C518 8 aF €860 10 10H CR48 g 10M
c133 2 2) C520 a aF oo w0 H0H CRI54 10 9H
C150 2 3F c525 ] ar co62 10 11H CROBE 10 aH
Cis4 2 4E o527 8 8F cogl 10 1K CRakE 10 aH
o3 2 4E Ch25 8 10F caes 10 0 CRas7? 10 aH
c175 2 3E c53t 8 10 coeeg 10 at CR880 10 8H
c178 2 3E CE37 3 it ca7d 10 1 CRE61 10 aH
c177 2 3E CH38 2 44 ca7b 10 8K CRe62 hy #H
c180 2 3e C530 2 43 ca78 10 8K CRO&3 0 8
c188 2 ac C540 3 2L Care 10 -V CRO65 16 104
C18g 2 4E C540 3| 2L cagr 8 2C CRoc6 103
200 1 4F C545 2 M CROE7 i &l
c23 1" 4F CB47 2 2M CR133 2 x CRB70 i0 B
c204 3 tE C586 4 &F CR183 2 -
c2i0 3 1E C590 5 8D CR200 2 2} DLs210A 3 jin)
C218 3 jie] C500 i 8D CHR201 2 3£ DLe2108 3 1€
220 1t 28 C803 7 bc] CR202 2 20
cazs 3 22 ©835 7 L. CR203 2 ZE DSs858 10 n
ca26 3 8 Caar 7 BF CR228 3 28 Dsess 10 7
ca28 3 % C848 T BG CR227 3 1E DSB70 10 Fiat
c229 5 ji CB48 T 7G CR228 a 2E
c237 3 i Ce73 7 8G CR229 3 1F E200 11 &F
Cc238 3 2F C764 & & CR372 4 i8] E201 11 5F
€240 3 2F crm 8 4H CR353 4 Fis) E272 1t (Al
c24 3 ZF C774 8 3H CR389 4 il ESG0 1% E10/0]
c242 3 2F C775 3 4H CR405 5 8D ESO7 g 7
C250 3 2G cTr 8 40 CR406 5 8D
cz51 3 G CiTe & 3G CR409 4 &C J2azz 2 7B
C265 3 <] C781% ] 3H CR414 5 a3 Jazz2 3 B
c282 3 2) c782 8 2H CR415 5 8C Ja22z 4 L
c274 i 24 C785 8 A CR418 4 68C J222z L] i:]
c2e1 3 1G CT87 8 3H CR467 & 8D J2223 4 a8
cas2 3 76 c789 8 2G CR4T8 5 88 J2223 5 a8
cag2 3 G cre6 11 AN CR47T 5 8D J2223 g aB
cat2 4 iad cre7 H 34 CR501 8 10D J2300 7 1OF
£33r 4 8E creg ik 4G CR502 -] o J2400 11 1GF
o 4 [:s] c824 10 8F CR503 L] BE J2600 5 10D
Carg 4 -] o825 10 3L CR508 8 -3 J2600 8 BE
o] 4 118 caze 10 dqL CR508 8 100 2700 10 &G
C3g0 4 108 cBaz 10 AL CH514 ] BE J2BEO -3 BE
Caga 8 4K £835 i0 4L CR518 8 TF JO100 ] 8A
Cag7 4 5E C848 hiy M CR520 8 aF J8103 H 40
C402 ] 7c ca4g 10 3M CRESY 10 TF J8108 2 4F
408 4 8C ca4r 10 M CR584 4 3K JB400 7 106
C4aC0 4 m Ccadg 10 4N CRB47 7 1E JB400 11 74
410 5 an cesi 10 4., CR848 7 8F Jo844 5 1F
G414 § 7B €853 10 ™ CRG4g 7 1HE J8645 5 11F
C415 5 eB Ca54 10 7J CR712 7 10F Je87oB 10 %
418 4 6C o 03 16 7K CR784 8 2 JB8e2 19 -1
G419 4 il c871 G 1L CRTT0 8 4 Joae4 & 48
C420 5 e C873 0 iL CR780 8 3
c421 5 ac C875 10 K CRE0S 10 6F L2066 3 23
C451 k2l 8E car7 10 18 CRB18 10 7F L2687 3 1J
C452 5 ac cagz 10 38 CR820 190 TF 1451 11 i
C453 5 8c cas3 10 48 CR822 10 3L 1408 11 8F
C458 5 8c <864 10 48 CR824 16 M 50t 11 oE
G458 5 ac o] 10 BH CR825 10 am LB56 10 7H
G480 5 -1n} C804 ] 5M CR828 10 M [B: 4] 10 1CH
o1 4 5 [ Ca06 8 7L CRB4D 10 aM Loe1 10 10H
£4e8 5 8C caar -] ™ CRB4S 10 3M Loa68 10 0J
C473 -] a8 Co08 8 ™ CR881 10 &L
C487 5 8D ce7 ] 104, CRBS3 10 5L PETO 10 TH
C404 1t 8E cag 8 10M CRAS4 10 T4 P87 1 TH
C408 " :le) cazz 2 10L CR855 10 kAl PGOB ] 7L
G500 L] 100 ce2s 8 16M CRas2 0 a8 PE0G ] sl
C501 & 10C cedo g 8K CRO0t 2] 8M PB40 ] aL
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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
CIRGUIT SCHEM BOARD CROUIT SCHEM BOARD GIRCUIT SCHEM | BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION | LOGATION NUMBEA | LOCATION | LOCATION NUMBER | LOCATION | tocaAtion ] Numeer | LocaTion | LOCATION
Q102 2 ) 0840 19 am f183 2 2F R314 4 5E
G103 2 ) Q845 10 amM R185 P aF Rats 4 &E
Q4 2 e G882 10 28 R186 2 3F R317 4 50
c1i5 2 D Q865 10 5K R188 2 3E R316 4 5
o152 2 F G998 g gL R1g8 2 2F Raie 4 4D
o153 2 aF Qo28 8 SM R182 2 2€ R320 4 BC
Q154 2 4E Qg30 g oM R183 z 2E Rz 4 4
Q185 2 4E Q835 8 1M R184 2 ZE R322 4 40
G20z 3 20 €038 8 10L. R195 2 25 Ra24 4 5D
Q203 3 2E Q839 8 101 R208 2 30 R326 4 aF
Q208 3 10 Qadd 8 10L R202 3 20 R327 4 3F
Qzo7 3 1E Qo48 @ 10K R203 3 20 R328 4 3E
Q230 3 2F F204 3 2€ Raze 4 &F
Q23 3 1F R10G 2 4E ’2O8 -2 18] Ra30 4 4E
Q254 3 26 Ri0t 2 4D R207 3 o Raat 4 4F
Qess 3 1G Rigz 2 ki3 Vals] 3 D R332 4 4E
G256 3 2H R103 2 30 R212 3 D R336 4 SE
Q257 3 1H 104 2 30 R213 3 £ R336 4 5E
Qze3 3 2G R105 2 3D R215 3 10 R337 4 5E
G284 3 26 R106 2 an R216 3 20 A339 4 5E
gggg : ig g}gg 2 jg R217 3 28 R340 4 4E
R218 3 D R34z 4 5C
Q303 4 a0 R113 2 58 R218 3 iE R343 4 7o)
asa7 4 4F Ri14 2 ac R220 1 2 Ra44 4 4E
Q328 4 4E A115 2 4D R222 3 1D R345 4 8C
Q368 4 5C Al1e 2 ¢ R223 3 1E R348 4 5E
G374 4 & A117 2 50 R225 3 1c R347 4 8E
Q38 4 o6 A118 2 5 Ra76 3 e g 4 &
Q3824 4 108 Ri18 2 58 Razy 3 iF RI50 M o
Q3828 4 108 f1120 2 4 B30 3 oF sy M a
G384 4 108 pi21 2 an a1 3 pe RS2 4 an
aso2 A 8 Ri2z 2 4D R233 3 16 R353 4 8D
Q387 4 8E p123 2 ac
R234 3 2F 354 4 70
i 4 & Ri24 2 3c Rz385 3 1F 366 4 8D
Q400 5 c R125 2 3¢ A236 3 1F R357 4 8D
402 5 D R128 2 ac
R236 3 2F R358 4 )
G405 5 ap R1z27 2 3c Ro40 3 E
Q406 5 80 Ri30 2 36 ! Asse 4 o
241 3 1F #3680 4 8D
G400 4 n R131 2 b
Q4ta p s A1a2 P K H242 3 zF R361 4 80
Q419 : g f188 > 20 A244 3 2F /363 4 8D
G420 p s f135 5 P R245 3 2F 364 4 8c
cazt p pi £196 p; et R250 3 2G 366 4 D
Qanz s 76 Ri%8 2 ac R251 2 16 R388 4 80
G423 M o 130 2 pos R264 3 2G R3a7 4 8D
G428 5 B Ri42 2 20 F255 3 16 R388 4 56
Q429 5 8B pi4a 2 20 R258 3 2H Raoe 4 8D
0440 2 E R144 2 20 R257 3 1H A370 4 8
Q441 2 7E R145 2 ED R258 3 2G R372 4 70
Q4T3 5 o0 R150 2 e A258 3 1G R373 4 70
Q474 M pod R1E: 2 & R281 3 1 R34 4 8¢
Q478 5 8D R152 2 L1 A262 3 W /375 4 &8
Q477 5 80 R153 2 a R266 a 1H R381% 4 108
0487 5 8c R154 2 aE R2T9 3 2F R382 4 108
Q501 8 10D R155 2 3 R281 3 1F Raa3 4 68
2509 8 100 R156 2 aF R282 3 1G R3684 4 10B
511 B -3 K158 2 aF R283 3 2G R385 4 10B
0525 8 7€ #1856 2 a Ra2d4 3 2G A388 4 10B
QB58 6 7€ /163 2 58 R285 3 2F R3g7 4 10B
Q578 6 BE Ri64 2 48 R288 3 2G Rag3 4 108
Q578 6 8 r165 2 4E R287 g 2G R3BG 4 108
Q583 10 1 Hiés 2 4B R288 3 1G R39G 4 108
Q588 10 &F R167 2 4B R28% 3 26 R381 4 8c
ares 8 3H 166 2 4 R2g2 3 aF R302 4 108
arre 8 3H /169 2 4B R293 3 3F R363 4 ec
G776 8 e RI70 2 4 R301 4 40 R3064 4 8E
G778 8 aH Ri71 z 4E R302 4 an R305 4 B8E
ar7g 8 e ni72 2 4E R303 4 ap Raoe 4 8E
G780 8 3H a173 2 ac R304 4 an R397 0 66
G785 8 % ni74 2 4 R30S 4 4D R388 9 86
G788 8 G A175 p) 3E R306 4 an R300 4 6E
QB4 10 B¢ a178 2 3E R307 4 an R400 5 7c
G814 10 BE R177 2 3E R309 4 ac R40Z & 70
G825 10 a R180 2 3E R310 4 50 R403 5 ool
o820 10 am B181 2 3E A311 4 5D R404 5 7C
0835 10 M R182 2 2J R312 4 5D R405 5 0
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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
CIRCUIT SCHEM BOARD CIRCUET SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT BCHEM BOARD
NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION NUMBER LOCATION | LOCATION
W1C1 1 aF wdoa 1 TE Watd 1 Kl wgas 1% 98
wic2 1 &F W535 2 [=1¢] Wwass 1 4, weg7? 1% 5F
Wigg 2 EB WE37 2 3L Wo56 1 8G wags 1% 5F
W22g 3 5B wsas 2 2L was7 bR | 8G wagg 11 IF
Wwzez2 3 58 WbEt 4 BA wasg 1 5G W8040 ] 6L
wa72 1 2) Ws5s2 4 BA Wasd 1 10G We180 8 Bl
w281 3 5B WES3 4 BA Woss i1 10G wezr2 3 2H
wzaz 3 5G WES54 4 €A Wwagd 11 4L wez73 3 iH
w283 3 4G wsg2 1 100 woes it 3K W8440 2 20
W210 4 58 We02 7 8G waes E 9F WaTao & 9F
wais 4 B8C WE03 7 8a wosa 1t 10G WaTos 7 9F
W3a4s 4 B8C W34 7 0G wars 1 aF Weras 8 9F
W3E0 4 5E Weas T 8G warz EA] 7F We705 1t 7F
W3kt 4 ta] weas 4 6A w74 11 3. We778 8 3G
Waaz 4 BA we4g 7 111G Wers i1 3K wares 8 o]
Ww3ieg 4 BE we4 7 8@ wers i1 G WasQe 19 4M
W408 11 88 W732 8 8F wory 11 G Wos7¢ 10 8H
W410 5 70 Wwast 10 &F worg it 3K Woess 10 1o
w439 5 8C W88ss 10 &J wag1 11 B webs1 1 7F
W4g4 1 BE Wo4B 10 8J Woegs 51 ic Waos1 10 TF
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Tektronde ~ MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date; _05-08-80 _  Change Reference: M73007
Product;_2235A_ INSTRUCTION MANUAL Manual Part Number: 070-7683-00
DESCRIPTION Product Group 46

H

o —

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:

ATR418 313-1100-00 RES,FXD,FILM: 16 OHM,5% 0.2W.

DIAGRAM CHANGES

DIAGRAM @ TRIGGER P-P AUTO & CUTPUT

Replace W410 with R418 {grid location 4B) 10 Ohm resistor.
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