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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary
is for both operating and servicing personnet. Specific
warnings and cautions will be found throughout the
manual where they apply, but may not appear in this
summary.

TERMS

In This Manual

CAUTION statements identify conditions or practicesthat
could resultin damage to the equipment or other property.

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

As Marked on Equipment

CAUTION indicates a personal injury hazard not im-
mediately accessible as one reads the marking, or a
hagzard to property including the equipment itseif,

DANGER indicates a persconal injury hazard immediately
accessible as one reads the marking.

SYMBOLS

in This Manuai

ZAN

This symbol indicates where applicable
cautionary or other information is to be
found. :

As Marked on Equipment
4 DANGER — High voltage.

@ Protective ground {earth)} terminal,

A ATTENTION — refer to manual.

Power Source

This product is intended to operate from a power source
that will not apply more than 250 volts rms between the

iv

supply conductors or between either supply conductor
and ground. A protective ground connsction by way of the
grounding conductor in the power cord is essential for
safe operation.

Grounding the Product

This product is grounded through the grounding conduc-
tor of the power cord. To avoid efectrical shock, plug the
nower cord into a properly wired receptacle before
connecting 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 opera-
tion.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all
accessibie conductive parts (including knobs and con-
trols that may appear to be insulating} can render an
glectric shock.

Use the Proper Power Cord

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

Refer cord and connector changes to quatified service
perscnnel.

Use the Proper Fuse

To avoid fire hazard, use onty the fuse of correct type,
voitage rating and current rating as specified in the parts
list for your product.

Refer fuse repiacement to gualified service personnel.

Do Not Remove Covers or Panels

To avoid personai injury, do not remove the product
covers or panels. Do not operate the product without the
covers and paneis properly installed,
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SERVICE SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer aisc 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 connec-
tions and components while power is on.

®

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

Power Source

This product is intended to operate from a power sgurce
that will not apply more than 250 volts rms between the
supply conductors or between either supply conductor
and ground, A protective ground connection by way ofthe
grounding conductor in the power cord is essential tor
safe operation.
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Section 1—1503

SPECIFICATION

General information

The TEKTRONIX 1503 is a pertable Time Domain
Reflectometer which uses puise technigues o iest cables
and provides a visual display of cable faults. The test
pulses are transmittec via the CABLE output jack. Reflec-
tions are received at the same jack and displayed cn the
cathode-ray tube (crt).

NOTE

All distances are shown in feet followed by metresin
parenthesis. Metric units are not direct conversions
from the measurements shown in feet, but represent
the calibrated ranges of the metric option 1503
Multiptier seftings for the metric options are in-
dicafed in the same manner,

Calibrated distance controls allow an operator to
examing up to 50,000 feet (10,000 metres) of cable. Upto
7.500 feet {1.500 metres) of cable can be examinad with
the muitiplier control at X10 (X1) from which 50 to 5000
feet {10 metres to 1000 metres) can be displayed across
the 10-division horizontal (X-axis} crt scale with an
additional © to 2500 feet (0 to 500 metres) of distance
covered by the DISTANCE dial. Up to 50,000 feet {10,000
metres) of cabie can be examined when the muitiplier
control is at X100 (X10) of which 50010 50,000 feet {100 tc
10,000 metres) can be examined across the crt face. With
the FEET/DIV (METRES/DIV) control set at 50, (100) and
X100 (X1G) up 1o 50,000 feet {10,000 metras) of cable can
pe displayed on the crt screen, but in this position the
DISTANCE dial is disabled. The horizontal crt scale is
calibrated in distance units from 5 feet (1 metre) per
division to 8000 feet (1000 metres) per divisionina1-2.5-5
sequence. Distance calibration accuracy on the ¢rt scale
is within 2% of indication.

There are three externaily seiectable dielectric con-
stants. Two of these are calibrated for foamed
poiyethylene (FOAM POLY) and solid pelyethylene
{SOLID POLY). The third is obtained by "default” con-
ditions: both pushbuttons depressed or both pushbuttons

released. When both pushbutions (FCAM POLY and .

SOLID POLY) are depressed or released, the effective
dielectric constant is variable, being controlied by a

screwdriver adjustment labeled "“VAR"”. The fully
clockwise position of the "VAR” control sets the dielectric
constant for air.

vertical {¥-axis) defiection of the crt beam is propor-
tional to the amplitude of the reflected signai. The vertical
scale is a linear representation of the return pulse and is
ordinarily calibrated so that two divisions represent
"0 dB" when the reference jevel is set to "0 dB”. The dB
reference level is selectabie in 7 catibrated stepsfrom 0 dB
to 60 dB plus a 0 to 18 dB vernier adjustment.

The transmitted pulse is an impulse signal of ap-
proximately 5 V inte a 500, 75 {2, 93 , or 128 Q load.
Half-sine shaped pulse durations of 10 ns, 100 ns, or
1000 ns are seleciable from the front panel. Durations are
measured at the haif amplitude points.

The 1503 piug-in compartment will accept either the X-
¥ Qutput Module or the TEKTRONIX Y-T Chart Recorder.
The X-Y Output Moduie is a standard accessory for the
1503 and provides an interface for an X-Y recorder. The
TEKTRONIX Y-T Chart Recorder is an optional accessory.
This recorder uses a heated stylustorecord on 4 cmwide,
heat-sensitive chart paper. The chart recording length
represents the entire crt screen and is controtled by the
1503.

The 1503 is a ruggedized portable instrument that can
be used in the field as well as in the laboratory. The 1503
meets requirements for a Type I, Class 3, Style A
instrument as specified in MIL-T-28800. The 1503 has a
ruggedized case that provides protection whenthe instru-
ment is stored in exposed areas. When the instrument is
not being used, the accessories, inciuding the Cperators
manual, may be packed in the instrument cover and
tatched tightly on the front of the instrument, Table 1-1
indicates which accessories may be placed in the cover of
the 1503.

The characteristics given in Tabie 1-2 apply over an
ambient temperature range from —15°C to +585°C after
the instrument has been calibrated at +25°C, £5°C.

11



Specification—1503

Tabie 1-1
STANDARD ACCESSORIES FOR THE 1503

Accessory

Tekironix Part Number

2 Replacement Fuses 153-0032-00
{ac—for front panei) tfor 115 Vac) or
159-0028-00
{for 230 Vac)
1 Power Cord 161-0066-G0
1 Viewing Hood 016-0297-00
1 50 (1 BNC Terminator 011-0123-0C
1 X-Y Qutput Module (16-0606-00
1 Filter, Mesh {(crt) 378-0055-00
1 Operators Handbook 070-1864-00
1 Instruction Manual 070-1865-00
1 Cabte Assembly 012-0871-00
1 Calculator, 003-0700-01

TODR Cabie Tester

Tabie 1-2

ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirements

Supplemental Information

Impulse
Width Selectable: 10 ns, 100 ns, 1000 ns Measured at half amplitude point.
Accuracy +20%
Amplitude
Terminated 5V +20%
Unterminated 10V £20%
Shape 1/2 sine

Termination

500, 750, 93 {1 £1%. 125 {1 £3%.

Jitter

0.2 division maximum

At 5 ft/div {1 m/div)

Graticuie Deftection

Deflection
Range +610 —18 dB From deflection reference; linear
scale on gratiucle. ¢ dB=2 div,
displayed signal =0.1 div.
Accuracy 3%
Detlection Reference 0to 80 dB 7 steps, 10 dB increments.
Accuracy +0.1dB
Variable 0tc 18 dB Additive to step increments,

Fully clockwise is 18 dB 2.0 dB.




Table 1-2 {cont)

Specification—1503

Characteristics

Performance Requirements

Suppiemental Information

Displayed Noise

with proper termination, 10 ns
pulse, and pulse completely
off-screen.

Aperrations

—30 dB peak-to-peak

Within first three test pulse
widths after test pulse.

Random

-80 dB rms Beyond first three test pulse
widths after test pulse.
t.ow Noise Operation
Random 86 dB rms Three test pulse widths after

initial test puise.

Test Line Conductor

Coupling

AC coupled

Maximum !nput

+400 V {d¢c + peak ac at
maximum frequency of 440 Hz}.

Distance Control

Range 0 to 50,000 feet
(0 to 10,000 metres)
Scales 5 ft/div to 500 ft/div @ X10 (X1)
{1 m/div to 100 m/div) 7 steps, 1-2.5-5 sequence.
At 5000 ft/cgiv (1000 m/div) (FIND),
the DISTANCE dial is disabied.
Accuracy 2% Of display screen from 2nd to

tenth graticute line.

Scale Multipliers

- X10 and X100

(X1 and X10)

Accuracy

+2%

From 2nd to tenth graticule
line.

Distance Dial

Range 0 to 2,500 feet At X10 setting
(0 to 500 metres) {At X1 setting)
0 to 25,000 feet At X100 settings
{0 to 5,000 metres) (At X10 settings)
Accuracy 2% of reading, £2 ft @ X10,

(£0.2 metres @ X1) %20 ft
@ X100, (2 metres @ X10)

Dieledric Scales

Solid Poty Vo/Var = 0.66 Used where velocity of propa-
gation is 65.9% C (C=speed of
light.)

Foam Poly Vo Ve = 0.81 Where velocity of propagation

is 81% C.

1-3
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Table 1-2 {cont)

Characteristics

Pertormance Requirements

Supplemental information

VAR

Vo/Var = 031 to 1.0

Activated when both SCLID PCOLY
and FOAM POLY buttons released:
or both depressed calibrated for
air when VAR control set 1o Full
cw position,

Sweep

40 Hz within —0 Hz, —10 Hz

: Noise Filter switch "out”.

Sweep {Chart Recorder Mode)

20 sec/sweep nominal

Varies and is dependent ¢n
chart recorder.

Chart Tracking

=2% from 2nd to tenth graticute line

Line Voltage

117 Vac £20%, 48 to 410 Mz

or
234 Vac £20%, 48 to 410 Hz

Line Power

5 W average

Battery Pack Operation

At least & hours

C size, 9 cell +20°C to +25°C
charge and discharge temperature.

Fuli Charge Time

16 hours

Typicai Charge Capacity

Charge Temperature

Discharge Temperature

+20°C to
—15°C +25°C +55°C
0°C 40% 60% 50%
+20°C to +256°C 55% 100% 85%
+40°C 40% 65% 55%
External Recorder Interface
for X-Y Recorders
Horizontat 0.1 V/aiv Source impedance 10 kQ
Vertical 0.09 to 0.13 V/div (adjustable) Source impedance 10 k)
Pen Lift
Mode 1
Source V. = 5 V Nominal with R, = 10 k{)
Sink = 10 mA Vou £0.5 V
Mode 2 (inverted
Mode 1)
Source V, = 5 V Nominal with R, = 10 k2
Sink 0.5 mA Vo =0.6 V
14 @
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Characteristics

Performance Requirements

Supplemental {nformation

Y-T Plug-in Chart
Recorder Interface

Vartical

0.2 V/div nominat

Scource impedance 200 Q (switched)

The TEKTRONIX Chart Recorder,
016-0506-03 is designed to
operate with the 1503 The chart
uses a heat sensitive stylus 1o
record on 4 cm chart paper. Chart
recording fength is controlled by
the 1503

Temperature

Operating

-13°C to +55°C

At temperatures other than
20°C—25°C, the batiery
efficiency becomes restricted.

Non-Operating

~62°C to +85°C

With batteries removed. If stored
with batteries storage rarige
is —4Q°C to +55°C.

. Humidity To 100%
Altitude
Operating 19,000 feet
Non-Operating 50,000 feet

Vibration

3.0g, 5to 55 Mz, Test time
45 min

Shock, Mechanical

Shock, Pulse

15 g, 1/2 sine shock waveform of
11 ms duration. Total of 18 shocks

Bench Handling

Operating 4 drops each face at 4 inches or Case on
45° with opposite edge as pivot
Non-Operating 4 drops each face at 4 inches or Case off
45° with opposite edge as pivot.
Satisfactory operation after drops
Transit Drop 12 inch drop
Water Resistance
Operating Splash-proct and drip-proof with
cover off and instrument operating.
Non-Operating Watertight with three feet of Cover on

water above top of the case for 1
hour

Salt Atmosphere

Structural Parts

Withstand 48 hours exposed 0
20% soltution without corroding

@
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Table 1-2 {cont)

Characteristics

Performance Requirements

Supplemental Information

Explosive Atmosphere

Cperation does not cause ignition
of an ambient-explosive-gasecus
mixture with air

Sand and Dust

Orerates after non-operating, cover
removed. exposed to dust test of
MIL-STD-810, Method 510, Proc. |

Washabitity

Capable of being washed

Electromagnetic
Compatibility

Electromagnetic
interference (EM!)

Meets requirements specified in
Tabie X of MIL-T-28800A

CEC1, ©301, C302, CS08, REOZ
{limited to 1 Gz}, and RS03,
limited to 1 GHz).

Fungus Inert

Materiais used are fungus inert

Tabie 1-3
PHYSICAL CHARACTERISTICS

prs

Characteristics

Pertormance Requirements

Supplemental information

Weight

With Panet Cover and
Accessories

18.0 pounds (8.2 kg)

Without Panel Cover and
Accessories

16.0 pounds (7.3 k@)

Height 5.0 inches (12.7 cm)
Width
With Handle 12.4 inches (31.5 ¢m)}

Without Handle

11.8 inches {29.9 cm)

Depth

Including Panel Cover

16.5 inches {41.9 cm)

Handie Extended

18.7 inches (47.4 cm)

1-6



Section 2— 1503

OPERATING INSTRUCTIONS

This section of the manual contains the basicinforma-
tion reguired for the operation of the 1503 Time Domain
Reflectometer. Inciuded is a brief description of the
purpose of each front panel control. general operating
information. care of the instrument, and basic
applications.

FRONT COVER AND HANDLE

The watertight front cover protects the front panel
when the instrument is not in use and the cover is latched
in place. Special operating instructions are printed on the
lid. A canister containing silica gel is mounted on the rear
of the instrument to reduce the moisture inside the case.

The cover is released from the unit by pulling forward
on the side latches. To secure the cover over the front
panel, place the cover into the grooved portion of the front
panel and push the latches backward towards the instru-
ment. If the unit is accidentally left on. it will be turned off
when the cover is secured over the front panel.

The handle is a friction disc design ang will rotate 325°.
When the handle is turned so that it is beneath the unit, it
will serve as a stand (see Fig. 2-1).

POWERING THE 1503

This equipment has a 3-wire power cord with a 3-
contact plug for connection to the power source and o
protective ground. The piug protective-ground contact
connects (through the cord protective-grounding con-
ductor) to the accessibie metal parts of the equipment. For
electric-shock protecticn, insert this plug into an outlet
that has a securely grounded protective-ground contact.

R AT AT A e e oy

> CAUTION

Do not use this unit with a power inverter that
produces a square wave output because power
inverters may damage circuitry.

Far confirmation that the outlet ground contact is
securely grounded, refer to qualified service personnei.

The 1503 operates from the battery supply for a
minimum of 5 hours (inciuding 20 chart recordings). If a
TEKTRONIX Y-T Chart Recorder is used, the § hours
operating time will decrease by about 3 minutes for each
recording made beyond the 20 specified.

1868-02A

Fig. 2-1. 1503 Time Domain Refiectometer.

2-1



QOperating Instructions—1503

Charging the Battery

The battery pack can be charged at any temperature
between C°C and +40°C. It can be operated at any
termperature between —15°C and +55°C. For maximum
charge capacity, the cells should be charged at ~20°Cto
+25°C.

The battery pack is fully charged in 16 hours when
connected to an ac power source and the unit is switched
off. The 15303 may be operated while the battery pack is
charging. but the charging time will increase. The
batteries wili not overcharge if the chargerisieftonlonger
than 16 hours. Therefore, the 1503 can remain connected
to an ac source without damaging the batteries. Ap-
proximately once a month or every 15 charge-discharge
cycles, the batteries should be charged for approximateiy
24 hours. Approximately 30 minutes of operatingtime can
be expected from a 1 hour partial charge. For longest
battery life, the full 16 hour charge shoutd be completedin
preference to a partial charge.

A battery can be damaged by reverse charging. This
can occur i an individual cell becomes completely
discharged and the current from the other cells flow ina
reverse direction through the discharged cell. Sucha case
can develop dueto cell aging, partial charging, crifacellis
replaced. The battery charger uses SCR protection cir-
cuits to prevent accidental reverse charging. The SCR
protection circuits automatically shut off the instrument
whenever battery voitage fails below about 10V. Do not
feave the POWER switch on when the instrument has shut
itselt down because it will continue to discharge the
battery at a siower rate,

A 12 V de power supply may be substituted for the 1503
battery pack by removing the pack from the unit and
connecting the power supply to the terminals inside the
battery pack compartment.

CAUTION

When substituting a dc power supply or external
pattery for the battery pack, be sure the polarity is
correct, See Fig. 2-2.

The power pack can be stored at any temperature
between —40°C and +55°C with the battery ceils either
fully or partially charged. The self-discharge rate of the
cells increases with increased temperature. A fully charg-
ed battery will lose about 50% of its chargein 3to 4 months
if stored at +20°C to +25°C. Therefore, the battery pack
shiould be compietely recharged before using if it has been
stored without power supplied to its charging circuit for
more than a month.

2.2

N
O

1792-03 o m

WHITE/RED

BLACK
a

Fig. 2-2. Batlery connector polarily.

230 V Operation

The battery charger is factory wired for 115 V ac or
230 V ac if Option 6 is ordered. The standard 113 V ac unit
can be changed to 230 V ac operation by rewiring the line
transtormer, Refer voltage changes to qualified service
personnel only.

S\/\IW\/‘J“J'J\ﬁ

'; CAUTIGN
When the 1503 is wired for 236G V ac, be sure that the
two front-panel fuses are changed and the proper
plug is instalied on the ac cable, Refertcthe parts list
for the correct parts.

Front Panel Controis {See Fig. 2-3)

1. CABLE Precision bnc connector used 1o
transmit the impuise signal intothe
test cabie and receive the reflected

signal.

2. Impedance
selectors

Two push buttons used to select
the 1503 output impedance. 50 (
pushed in, selects 50Q im-
pedance, 73 Q pushed in, selects
75 ) impedance. Both pushed in,
selects 125 {) impedance. Both
out, selects 93 (1 impedance.

3. FOCUS Controis sharpness of crt dispiay.

4. INTENSITY Controls brightness of crt display.

5. POSITION/FINE Vertical position controls for crt

display.
8. ZERQO REF Push button to check horizontal
CHECK reference location of test impulse

signal on crt.
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Fig. 2-3. Front-panel controls.

Horizontal putse position control
for crt display. Sets test signal
edge to a vertical referenceline on
the crt whenthe DISTANCE dial is
at 000 or ZERC REF CHECK but-
ton is pushed.

Seiects dB reference level of
the reflected signal, 0-dB to 80-dB
in seven calibrated steps. FINE
adds 0—18 dB to seiected steps.

Pul-on, push-off switch. Does not
affect battery charging circuits,

C-di
set

Screwdriver  adjust  for
reference level. Used
amplitude of test pulse.

j30]

Reduces disptayed noise. Display
sweep rateisreduced by afactor of
ten.

Indicates relative charge of power
pack. :

13. DISTANCE Indicates the distance frem 150310
a point on the test cable; 0to 25000
feet (010 500 metres) at X100 (X 10},
Disabied when the FEET/DIV
(METRES/DIV) control is set to 5C
{100) and the multiplier is set 1o

X100 (X10).

14, X10 {X1) Two-position switch for X10 (X1)

X100 (X10) or X100 {X10) multipiier. Affects
bhoth DISTANCE dial and FEET/

DIV (METRES/DIV) control.
15. FEET/DIV Seiects horizontal deflection fac-

IMETRES/DIV)  tor.

X10 {X1) = 5 to 500 feet/div {1 t0
100 metres/div).

X100 (X10} = 50 to 5000 fest/div

(10 to 1000 metres/div).

16. IMPLSWIDTH  Selects width of testimputse for 10,

166, or 1000 ns.
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17. CABLE
DIELECTRIC

SOLID POLY
FOAM POLY

VAR

18. RECORD

19. AC LINE
FUSES

Plug-in Modules

1. XY QUTPUT
MODULE

X, Y and
PEN LIFT
2. ¥-T CHART

RECORLER

STYLUS
POSITION

Two push buttons and a screw-
driver adjust. Seiects proper
velocity of propagation. VAR
controt is activated when both but-
tons are pressed or released. VAR
control is set to air when fully
clockwise. VAR controi  has
reference marks every 30° to in-
dicate relative propagation con-
stants,

Two-position toggle switeh, Used
to start an X-Y Recorder or
TEKTRONIX Y-T Chart recorder.
Push up and hoid momentarily to
pre-heat stytus; then release to
start Chart recorder.

Protection fuses for the batlery
charger circuits.

The standarg plug-in moduie for
the 1503. Used to interface to an
external X-Y chart recorder.

Three dual sets of front-panel
jacks are used to supply horizon-
tal, vertical, ang pen lift informa-
tion to an external X-Y Recorder.

An optionat Tektronix Chart Re-
corder which replaces the X.Y
COUTPUT MODULE.

Screwdriver adjustment to adjust
styius to the same level as the crt
dispiay when the RECORD switch
is in RECORD position.

OPERATIONAL CHECKOUT

1. Use the step-by-step procedure for an operational
check of the 1503. First set the controis as follows:

FGCUS
INTENSITY
ZERO REF
RET LOSS (dB)
DISTANCE
NOISE FILTER
FEET/DiV

{METRES/DIV)

24

Midrange
Fully clockwise
Fully clockwise
G dB
000
Out
5
(o

X10-X100 X10
(X1-X10} (X1)

CABLE DIELECTRIC SOLID POLY

IMPLS WIDTH 100

50/75 Q 50 )

2. Adjust the INTENSITY & FOCUS control for a clear
bright trace.

3. Adjust the POSITION control to set the trace on the
horizontal center fine.

4 Attachthe 50 Nterminatortothe CABLE connector,

5. Turn the ZERQ REF SET button cow until the test
pulse leading edge is located on a vertical reference line.
The vertical reference line may be any veriical line you
choose on the crt graticule. Adjust the 0-dB SET control
for a two division display.

NOTE

Always use the leading edge at the base line of the
pulse for setting reference. (See Fig. 2-4.)

it
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P

|-.e|1|\;aax TR SRR W ST I SN 00 TN 00 U0 W IO 00 I I S TO0 O T
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"

NI

L L LI

SET REFERENCE
HERE

FETT

§

[
T

1865-04
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Fig. 2-4. Test pulse at reference line.

8. Adjust the ZERQ REF SET button throughout its
range to see that the test pulse edge can be set on any
vertical graticule line. Set the test pulse edge on the
vertical reference line.

7. Set the DISTANCE dial to (10, press the ZERO REF
CHECK button and check that the test pulse edge returns



to the vertical reference line of the graticule. Reset the
DISTANCE dial to 000.

8, Change the RET LOSS control to 10-dB and adjust
the POSITION controil so thatthe horizontai basetineis on
the bottom crt graticule line.

9. Press the NOISE FILTER button and check for a
reduction in displayed noise as well as a reductionn scan
rate. Reset the RET LOSS switch to 0-dB, release the
NCISE FILTER button {by depressing a second time}.

10. Press IMPLS WIDTH (ns) 1000 and check fora 9
division {within 20%) wide pulse,

11, Press IMPLS WIDTH (ns) 10 and set FEET/DIV
(METRES/DIV) to 5 (1) and check for a slightly greater
than one division wide puise,

12. Lift up and hoid the RECORD switch. Check thata
bright spot appears at left edge of the crt.

13. Release the RECORD switch. The spot will slowty
trace the waveform. When the scan is complete the 1503
will automaticaily return to its normal mode.

Connecting a Test Cable to the 1503

| WARNING '

Voltages up to 400 V may be expecited on long
twisted-pair lines. These voltages may be present on
the front panel of the 1503. The optional igsolation
transformer (013-0168-00) is recommendedto avoid
electrical shock to the user.

LN

S\J‘\fw\f é
:; CAUTION ¢

NP W P WS

Voltages higher than 400 V peak or lower voltages at
frequencies higher than 400 Hz may damage the
Pulser and/or Sampler circuits of the 1503,

Connect cables, to be tested by the 1503, tothe CABLE
connector on the front panei, Cabies of any impedance
may be tested by adjusting the 0-dB SET control and/or
using cther than 2 crt divisions as the 0-dB reference.
However, tests at long ranges may be degraded.
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Table 2-1
OPTIONAL ACCESSCORIES FOR THE 1503

Tektronix

Accessories Part Number

Adapter Assembly, Isolation

Transformer 013-0163-00
Terminator, 75 02 BNC 011-0102-00
Connector, BNC Female-to-Clip

Leads 013-0076-00
Adapter, Camera (Extension) 0168-0327-01
Chart Recorder 016-0506-03

Chart paper 006-1658-00 or 01

Connector, BNC Femaie-to-GR 017-0063-00
Connector, BNC Mate-to-GR 017-0064-00C
Adapter, 50/125 Q 017-0080-00
Acapter, 50/75 Q 017-0091-00
Adapter, 50/83 Q 017-0082-00
Connector, BNC Female-to-UHF 103~0015-00
Connector, BNC Femate-to-Duali

Banana Plug 103-0080-00
Connector, BNC Maie-to-Male 103-0628-00
Connector, BNC Male-to-UHF

Female 103-0032-00
Connector, BNC Maie-to-Dual

Binding Post 103-0035-00
Connector, BNC Male-to-N Female 103-0058-00
Connector, BNC Femaie-to-Dual

Barana Piug 103-0090-00

Locating a Discontinuity in a Cable

The DISTANCE dial and the FEET/DiV (METRES/DIV)
control make it possible to evaulate cables as long as
50,000 feet (10,000 metres), subiect to their transmission
quality. The entire fength can be displayed directly on the
crt if desired. If a chart recorder is used, only that portion
of the trace seen on the crt will be recorded on the graph.

To check cables using oniy the crt dispiay, the
FEET/DIV (METRES/DIV) control and the X10-X100 {X1-
X10) control must be set so that the crt dispiay window is
longer than the cable. For exampie, if the cableis 1500 feet
{500 metres) long, set the FEET/DIV (METRES/DIV)
control to 25 (10) and the multiplier control to X10 (X10).
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This setting of the FEET/DIV (METRES/DIV) controf
assures that the return signal will appear in the display
window. Measure the distance between thetest pulse start
and the return putse start.

To more accuratety locate the discontinuity, set the
EFEET/DIV (METRES/DIV) controlto a lower setting. {The
return pulse does not need to be in the display window.)
Adjust ZERQ REF SET button sothat the test pulse rise is
set at a conveniant vertical reference graticule line, The
ZERO REF SET control may have 1o be readjusted when
changing the FEET/DIV (METRES/DIV) control.

NOTE

Always use the leading edge at the base line of the
festireturn pulses for setting the reference. { See Fig.
2-4.)

Now turn the DISTANCE dial clockwise untilthe return
puise is located on the reference graticuie line. The
reading on the DISTANCE dial times the multiplier gives
thelength from the CABLE connector tothe discontinuity.

NOTE

The dB reference may have to be increased to
observe the reflection,

The CABLE DIELECTRIC push buttons aliow the 1503
to accurately locate discontinuities in cables with various
reiative propagation velocity constanis (V,). The SOLID
POLY button is calibrated to check solid polyethyiens
dielectric which has a V, of 0.66. The FOAM POLY button
is calibrated to check foam polyethelyne which has a V, of
0.81. When both buttons are either in or out, the effective
dielectric is variable from 0.31to 1.00 and is controlied by
the screwdriver adiustment control VAR. In the fully
clockwise position it is calibrated for air dielectrics {V,
1.00).

Evaluating a Discontinuity

The RET LOSS control determines the verticai deflec-
tion that can be seen on the crt, or recorded onagraphifa
chart recorder is used. The control s calibrated to
measure the di2 loss of the return puise amplitude relative
tothetest pulse amplitude. The screwdriver adjustment, O-
dB SET, is used to set the amplitude {number of crt
graticule divisions) of the test pulse. The RET LOSS
control is then adjusted so that the return pulse amplitude
is the same as the 0-dB reference amplitude. The return
loss in dBis then read directly from the RET LOSS control
settings.

26

The mathematical definition of RET LOS8S is 20 log p;
where p, the reflection coeificient rho. is given by

 ZL = 2,
o Z[‘ - Zn

where Z. is the cable impedance and 2. is the
impedance of the discontinuity. assuming no cabie {oss.

Fig. 2-5 shows the two parts of a TDR display ap-
propriately {abeled to identify the test and return voitage
signals. When the return loss = = dB, the cable is
terminated by a resistance equal to its characteristic
impedance {Z,), since a perfectiymatched cable (R = Z,)
gives no refiection. When the return loss equals 0 dB with
a positive return pulse, the cable has an open termination
{RL = = (0}, When the return [oss equals 0 dB with a
negative return puise, then the cable is terminated with a
short (Ry == 0 Q).

NOTE

Care must be taken to account for cable ioss which is
assumed to be zero inthe example shown in Fig. 2-5.
Actual discontinuities are shown later inthis section.

Cables with a characteristic impedance other than 50,
75, 93, or 125 Q) can be evaluated by adjusting the 0-dB
SET controt to correct the test pulse fortwo divisionsthen
proceed as normat. Positive or negative re-raflections wiil
be observed, however, due to the impedance mis-match,

The NOISE FILTER button can be usedto reduce the
noise displayed on the crt. The reduction in noise is
accomplished by changing the time constant of the R-C
filter and is accompanted by a slowing of the sweep rate.

1503 ACCESSORIES
Piug-ins

The 1503 plug-in compartment will accept either the X-
Y QUTPUT MODULE {provided as a standard accessory)
orthe TEKTRONIX Y-T Chart Recorder {Part Number 016-
0506-02) which is supplied with Option 4 instruments,

Using an X-Y Recorder

Tne X-Y QUTPUT MCDULE may be wired for either a
positive or negative pen lift signal. Before using the X-Y
OQUTPUT MODULE, be sure that the pen lift circuit on the
etched circuit board is properiy connected. Fig. 2-6shows
the proper connection for either a positive or negative pen
tit signal.
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Fig. 2-5 TDR dispiay of BL vs Zg.
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Fig. 2-6. X-Y Output Module strap.

Ar X-Y recorder can be used with the 1503 by
connecting it to the X-Y OQUTPUT MODULE when it is
piugged into the 1503, Connect the X, Y, and PEN LIFT
inputs of the recorder to the corresponding jacks of the X-
Y OUTPUT MCDULE. See the manuai provided with the
recorder for further information on its use,

Mesh Filter for the crt

A mesh filter is provided with the 1503 which makes
viewing of the crt easier when the unit is being used in the
sunlight, This filter is placed over the ort by sliding it onto
the siots of the crt bezel

Viewing Hood

Another accessory provided with the 1503 for light
shading is a viewing hood. This unit can beinstalled over
the ¢rt by sliding it down overthe crt bezel sides. The mesh
fiter must be removed before the viewing hood will
cennect to the crt bezel,

Using a Camera with the 1503

if a Camera Adapter is artached to the cort bezel of the
1503, a C-30B/31B camera can be used to take
photographs of the crt display.

2-7
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Nominal C-308/31B camera settings are:

fistop 56-11

time 1s

rmagnification 1.2 (fixed at 0.5 in C-318)
focus as necessary

Battery Care

To charge the batteries, connect the 1503 to a suitable
ac power source. The battery pack will be fully chargedin
16 hours. Approximately 30 minutes of operatingtime can
ne expected from a one hour partial charge. The batteries
will not overcharge if left on tonger than 16 hours so the
1503 can remain connected to an ac source without
damaging the batteries.

Reverse charging a battery can damage it. Reverse
charging canoccurif anindividual cell becomes discharg-
ed before the others. Such a case can develop due to cell
aging, partial charging, or if a cell is replaced. If a cell
becomes compietely discharged. it is possible for it 10
become reverse charged by the current from the stronger
cells. The battery charger is designed, using SCR protec-
tion circuits, to prevent deep discharge. The SCR protec-
tion circuits automatically shut off the instrument
whenever battery voltage falis below about 10 V. Do not
teave the POWER switch on when the protection circuit
has shut down the instrument because thereis stii a stight
drain on the battery.

To obtain fonger battery life, the full 18 hour charge
should be compieted in preference to a partiai charge
cycle whenever possibie. In addition, approxiamtely once
a month or every 5 charge-discharge cycles (whichever
occurs first), the batteries should be charged for ap-
proximately 24 hours.

The battery pack can be charged at any temperature
between 0°C and -+40° C and discharged {operated)} at any
temperature between —20°C and +55°C, but for max-
imum charge capacity, the cells shouid be charged at
+20°C to +25°C. For more information refer to the
Spacification section of the instruction Manual.

2-8

Tne power pack can be stored at any temperature
between —40°C and +5332°C with the battery celis either
fully or partiaity charged. The seif-discharge rate of the
celis increases with increased temperature. Afully charg-
ed battery will iose about 50% of its chargein 3toc 4 months
it stared at +20°C to +25°C. Therefore the battery pack
should be completely recharged f i has peen stored for
more than a moenth.

The 1503 has been made with a ruggedized case thatis
suitabie to provide protection when stored in exposed
areas. When the instrument is not being used, the
accessortes, inciuding the Operators Handbook, should
be packed in the instrument cover and the cover tatched
on the front of the instrument.

Instrument Storage

The 1503 can he stored in temperafures between
~62°C and +85°C, but if the temperature is below —40°C
or exceeds +55°C, the batteries must be removed and
stored in a iocation where the temperature is between
—40°C and +55°C.

MEASUREMENT EXAMPLES

This section shows diagrams and results of checking
telephone-type twisted pair lines with the 1503, Errors in
impedance matching are the maost misieading to the user
and must be understood for proper evaluation of the cnt
disptay. The notes with each diagram are very condensed.
Refer to TEKTRONIX application note on testing
tejephone long lines for more detail,

Voltages up to 400 V may be expected on long
twisted pair lines. These voltages may be present on
the front panel of the 1503 The optional isolation
transformer ((13-0169-00) /s recommended to avoid
electrical shock to the user.
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TIP
o
1503 AING
O

CABLE

An open tip and ring is shown as & positive
return puise. !f oniy one {tip or nng} 1s open, the
return pulse will be of less amplitude than if both
are open. Twistad pair lines generally use wirg in
gauge range from 19 to 26. Line aitenuation
increases rapidly with the gauge number, sc the
range is reduced and the display on the 1803 is
more "smeared” when testing fine gauge wire.

TEST _RE
PULSE

PULSE

TURN

TERELE

ey A
RET LOSS (g8}

FIREL T
w o

MPLS WANTH tel

CABLE DIELECTIIC var

1865-06

Fig. 2-7. Open Tip and Ring,

TP
o TR ——
1503 RING T —
o 200000 ~——
CABLE

The function of a ivading coil is to increase
line inductance to improve transmission
characteristics. The tip and ring conductors
connect to separate windings on a donui-shaped
core. The two coils are wound in a direction to
proguce an aiding magnetic field. The value of
the coil is determined by the cable
characteristics which runs between fwo points,
The 1503 cannot igok through loading coiis
because of the large impedance mis-match,
therefore, the ¢oil will appear as an open line.

SN

i TEST ...
| PULSE

._16

_RETURN =/
PULSE

-y

AET LOSS [dM)

20 1% 40

IMPLS WADTH inad

e . "
n\ s} |
el el

1865.07

Fig. 2-8. Loading Coil.
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TP
v ———
1503 1 aiNG ::><:
O .

CABLE

Shorts between paws I1s shown on the 1503 as
a negative return pulse. A short, called a metallic
cross. may be detected using a standard battery
or earphone lest. However, the 1503 will ingicate
the exact distance o the fauit.

e

A
TEST

PULSE

RETURN
PULSE

Fesianl

i uu
AET LOSS dl]

CABLE

tenv ml

FOCUS

260 ®

\_ 1503 TOR CABLE TESTER r:’__j

INTENSITY

PAEES WITR JrEl

w! L

S e
{CABLE DIELECTRIC van | uu'q

Ay
{ious] {roun
,iuu oL,

e ]

1866-08

Fig. 2-9. Shorted Tip and Ring.

TIP
150‘; _LJ\/\/\ T AN T
o RING T T T
CABL W

A puilding-out netwerk wiil appear on the
1503 as a short circuit {the capacitors in the
network short out the test pulse). A buiiding-out
network is used with ioading coils to artificiaily
make up the required distance of the coil. The
1503 cannot look through buiiding-out networks
because of the large impedance mis-maich.

)

" {RETURN™ "

vEY Cweanr
AET LOSS (0B

20 1 49

IMPLS WIOTH el

+865-09

Fig. 2-10. Buiiding-out network.
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TIP
° VANA
1503 RING 67 (1
o \/W—-.——...._..
CABLE

A splice may have any impedance depending
upon its quality. The stustration here is for a
splice having 67 ohms. This shows up as a
positive return on the 1503 A known fault
iocation such as a splice may be used as a
reference point for calibration prior to perfor-
ming measurements in a cable of unknown
dielectric constant,

T

—

EST _ SPLICE A

MTERBITY

REY LO%4 (dth

w0 O oan

IMPLS WIDTH jrak CASLE DVELECTRIC van

Fig. 2-11. 87-ohm splice at 4000 feet.

2-11



Operating Instructions—1503

TP 1
o
1503 | minG 1 SLIT RESPLIT
o— ; l’
TP 2 >< ><
RING 2
CABLE

A split ocours ata splice when the tip or ring of
one cable is accidently spiiced to thetip or ring of
another cable pair. The 15803 crt will show a
dis¢ontinuity similiar to that of a splice at the
point where the conductors are separated. A
decrease in capacitance wiil be indicated by a
positive return putse. If a re-split {restoration to
normat condition) occurs in a subsequent spiice,
the return pulse will appear with the opposite
‘polarity of that shown for the spiit.

’?

i RESPLIT AT
: 2500 FT

TEST SPLIT AT
PULSE. 1600 FT .

mriuslrv

@

FOCUS
S

=BE6 ©

T@

IERT REF

wa: ¥

@

AET LOSS (4B}

10 19 a0

MPLS WIDTH inan

i Sl
i 1o |f j-a0a
i ; i

nLTERE

FEET/DiVW ,——

]

)

5

MY
[\/
CABLE DIELECTRIC vAX
Ry
[onn rnaul Q&
frauii jpauy

\\ 1503 TOR CABLE TESTER LM

(7

: p—
RESPLIT AT
5000 FT

.......... - SPLIT AT % 1 %
.? 40600 FT OPEN E

ST J
PULSE e
A LE FOCUS INTENSITY

E DLE:
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HET Luss {uBy
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0 38 4o
0 50
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|

MPLS Wit TH um

nuuu

\\\ 1803 TOR CABLE TESTER [ 2-

186511

Fig. 2-12. Split and re-split pair,
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TP
o
1503 RING
o
CABLE

The 1503 will look through Bridge Taps. Since
thay represent a large capacitance the Bridge
Tapwiil appear as a negative return pulse. Alarge
number of taps could be difficult to evaluate.

///' ! R FEWEN T
e e 08D
' ‘ BRIDGE P
\ ERy AT 4000 FT ;lf»ﬁ{ - 3 A
TEST |t A Dol
PULSE . | T
\ ERes R, B { FORTION @
I el A Q
P / END OF 1 ‘@
BRIDGE TAP : C_‘,Aa%!éEF_?T o i apt L veon

AT 2000 FT

INTENSITY

=
O
& 1503 TOR CABLE TESTER | °°

1‘3}':9 T

i
MBS ARDTH e FA!LE DIELECTAIC van

1865-12

Fig. 2-13. Bridge tap at 4000 feel
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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 70 DO S50.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE. |







Section 3—1503

THEORY OF OPERATION

This section describes the circuits of the 1503 using a
combination of block and circuit diagrams on puit-outs at
the back of this manual. The components being described
can be found in the circuit diagrams. A cross reference
table for each schematic is iocated on the fold-cut page
with the schematic.

Block Diagrams

There are two block diagrams that show the overall
functions of the 1503; Fig. 3-1, asimplified version, andthe
main biock diagram located on a puli-out page.

Circuit Operation

The 1503 uses pulse techniques to check cable con-
ditions. The Pulser circuits transmit the pulses down the
cable under test. The Sampler circuits sample the reflec-
tions and provide the vertical signal for display on the crt,

Saquential equivalent-time samplingis usedio develop
adispiay. Tworamps are generated, afastramp and aslow
ramp. The fast ramp is compared to the siow ramp or a
fixed reference to generate trigger pulses for the Sampler
and the Puiser Generator respectively. These com-
parisons are made by the Puiser and Sampler Com-
parators.

> <> O CABLE
PULSER
¥
L 165V
e | o
GENERATORS S R A . »| SAMPLER oo
. ‘ COMPARATORS o
| HORIZ AMP | Eo e +
bom----- : ULATORS > sV
A fr I 426V
l 1 L gy
¥ : L > gy
pe 3 LBATT
CRT - VERTICAL VOLTAGE
clRcurr  |[© AMPLIFIERS rten
VERTER
BATTERY L +TO CHART
PACK > RECORDER
Y ’ :
X-YOUTPUT |
' __ MODULE BATTERY
on CHARGER
< Y-T
cOnTROL [ - »
LoGIC RECORDER
AC LINE
1792415

Fig. 3-1. Simplitied Block diagram.
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A short time after the Pulser Generator transmits the
test puise into the cable under test, depending on the
amplitude of the slow and fast ramps, a sampling trigger
from the Sampier Comparator causes the Sampler (o
sampie-and-hold the voltage level appearing at the input
connector at that time. This voitage sample s ampiified
and sent to the crt Vertical amplifiers.

The Siow Ramp Generator provides the horizontal
sweep for the crt and. combined with the vertical sample,
provides a display of the sampled valua. Samplingtriggers
taken later durning the next fast ramp time, cause an
additional sample to be dispiayed next to the first one,
untii a tine of dots is formed across the crt, (Fig. 3-2).

The ampilifieg vertical sampie and slow ramp signals
are also sent to X-Y Interface connectors. These signals,
along with a peniift control signal, provide the information
for driving external X-Y recorders.

If the TEKTRONIX Y-T Chart Recorder s used. the
amplified vertical signais from the Sampler are applied to
the writing stylus drive circuits. The speed of the chart
paper is controlied by the holes aiong the edge of the chart
paper passing between a phototransistor and a light
emitting dicde. These provide digital information 1o the
Control Logic to control the speed of the slow ramp and
match the speed of the chart paper. Thus, the trace and
grid on the chart recording matches the trace and
graticule displayed on the ort.

TO PULSE
SLOW RAMP COMPARATOR
COMPARATOR FAST RAMP
—"i i ms i
_ S
A [
I
¥ SAMPLER
CRT 30 ysec X 10
SWEEP — T~ =300 ysec X100
CIRCUITS . - -
- N
/ / Y
R \cRT
\ ! !
:I \ /
\ ;N
~ L~ ~ 4,
— o
FAST RAMP
SLOW RAMP
1
I b
i | t
1 t | ]
| i | ¢
1 ! t 1 )
1 ! ! 1 1
| 1 1 i | 1
[ i t t 1 1 [
1 H ; I i t t
1 1 i i i i £ i
i 1 1t [ R T ] i
] [ [ [ 1 [ b [ 1t
ab ab ab a b a b a ba ba ba
t ta
8 = Time at which test pulse is generated,
b = Time at which sample is taken.
1865.12

Fig. 3-2. Sampling diagram.
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When the siow horizontal scan of the c¢rt has been
completed. the vertical input is automatically dis-
connected and the slowramp isreleasedto scanatitsown
speed, The chart paper continues to run untif the entire
recorded data is outside the chart recorder.

DETAILED CIRCUIT DESCRIPTION

Time Base Generator {Diagram 1) -

The Time Base Generator circuits consist of an
tnvertersAttenuator Fast Ramp Generator, andthe Timing
and Control Logic.

inverter/Attenuator. The slow ramp signal, 15 a free
rurning saw tooth generated on the vertical amp/slow
ramp board, and entering diagram 1A at P24 inthe upper
ieft corner. This signal also goes out to the cutput
amplifier and is the horizontal sweep for the crt. The siow
ramp is attenuated by selecting the gain of U12198 with
S$1215F to provige a calibrated feet per division display on
the crt in seven steps: 5, 1, 2.5,5, 16, 25, and 50 FEET/DIV.
This attenuated signal is applied to the inverting input of
U1218A through R1216 (FT/DIV CAL). The gain of
U1219A as related to the slow ramp is varied by R1218 10
provide FT/DIV scale calibration.

The output of U1219A, TP1312 contains a do level
which is obtained from the combined settings of the
DISTANGE dial and the ZERO REF SET. The output from
the DISTANCE dial also goes to S0151 ZERO REF
CHECK. This switch will ground the DISTANCE dial
output when pressed and provide a zero reference for
checking the settingof the ZERO REF SET potentiometer,

Thesignal at TP1312 {ORANGE) isavariable amplitude
slow ramp whose dc offset is variable by ZERO REF SET
ang the DISTANCE gial. This signal is applied to the
sampler comparator on diagram 18

Fast Hamp Generator. The fast ramp generator is
basically a constant current integrator consisting of
Q1235 and charging capacitors C1238 and C1227. The
current for Q1235 is determined by R1137 and R1127. The
voltage across these resistors is the 10 volt supply andthe
base voltage of 1233 plus the drop across the base-
emitter junction of {J1235. The base voltage of C1235 s
the base voltage of Q1142 minus the voltage of the base-
emitter junction of Q1142. Thus the two base-emitter
voltages of Q1142 and Q1235 cancel each other and
compensate for temperature caused changes in base-
emitter voltage.

The current through Q1235 will flow when its base is
pulled toward ground. When 1246 is turned off R1135
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will pull the base of Q1235 towards +10 V and thus no
voitage will exist across R1137 or 1127 and no current wilt
be drawn. conserving battery power betwean samples.

When Q1247 is turned on, Q1236 will be turned off and
Q1235 will be turned on. The current wili flow charging
C1238 and C1227. The vottage across C1238 will increase
linearly with the current. The linear fast rampis appiied to
the hase of Q1247 which provides a power gainof the fast
ramp signal (—2 V to —3.5 V ramp) to drive the com-
parators. see diagram 18. It also sends a voltage back to
21142, tnrough C1243 to compensate for the base current
of Q1247.

The resistors R1356, R1357, R1355, and R1353 form
voltage dividers whose outputs are selected by $1156 and
$1252 (CABLE DIELECTRIC) to set the siope of the fast
ramp, keeping ZERO REF SET and DISTANCE calibrated
and setting the calibration for FOAM, POLY or Variable
cable dielectrics.

Timing and Controf Logic

Timing and control of the 1503 Pulser and Sampler
circuits bagins with the ciock signal at U1867C pin 10. The
clock runs at a puise repetition rate of 180 ms, see Fig. 3-3.
The clock can be turned off and an external calibration
signai inserted at the connector indicated by EXT CAL on
the main board.

Fast Ramp Timing. The clock signal is differentiated by
C1762 and R1761 and clamped to —5 V by CR1583. The
differentiated signai at pin 6 of both U1683 and L1667 will
be a posttive-going spike gccuring atthe rising edge of the
clock signal. This spike sets the R-S flip-flop so that the
output at pin 4 of U1663 goes low. This negative transition
is coupled to the delay circuit Q1565 through C1563,
turning Q15865 off during the time that C1563 is charging.
This holds pin 13 of Li1663D high forcing its output at pin
11 to remain low even though pin 12 is low. When C1563
has charged to the point where Q1885 turns back on, the
level at pin 13 of U1563D drops to about —4 Volts. The
output at pin 11 of U1663D then goes high about 20 ms
after the first rising transition of the clock signal.

The cutput signal from L1683 is coupled to the gate of
Q12486, turning it on, it is also coupied through CR gate
Q1663C to the base of 31236, turning it off. Thisstaristhe
fast ramp by allowing C1238/C1227 to charge.

When the voltage of the rising Fast Ramp at the junction
of R1676 and B1663 crosses thereset threshold of U1663A
pin 1, the R-$ flip-tlop will reset, so that its output pin 4
goes high. This high is coupled through U1883D, to the
gate of Q1246 and through U1663C to the base of Q1236
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01246 turns off, stopping the fast ramp rise. Q1236 turns
on, discharging C1238/C1227. The fast ramp then returns
to the tevel set by Q1332. The next risingtransition of the
clock signal begins the cycle over again. Rising tran-
sistions of the ciock signal have no effect during the time
of the fast ramp.

The time that C1238/C1277 take to charge determines
the length of the fast ramp, see Fig. 3-3. This time is
changed by the multiplier switch 51215R and the CABLE
DIELECTRIC pushbuttons $1156 and S1252.

Puiser Enable. R-5 flip-fiop comprised of U1687A and
16672 is used to enable the powertothe pulse generator
through Q1657 (Diagram 2). It is also used 10 reset the
Puiser strobe generator, (31556 and Q1851. Pulser power
is enabied 20 ms before the fast ramp starts to ensurethat
the pulser circuits are stablie. The Pulser strobe from
CR1654 resets R-S flip-flop U1667A and U16678. This is
necessary to save battery power.

Pulser/Sampler (Diagram 1)

The circuits contained on the Pulser/Sampler portion
of the main board consist of a Pulser and a Sampler
comparator and the Pulser Generator and Sampling
circuits.

Both comparators are identical, except the Pulser
Comparator is referenced to a dc level and the Sampler
Comparator is referenced to the slow ramp signal. They
are both essentially current comparators. In the Pulser
. Comparator the voitage at the emitter of Q1589 is
compared to the voltage at the cathode of CR1755. The
current that flows through Q1559 is the difference
between those two voltages divided by the value of R1655
and R1755. CR1558 is a 1 milliamp tunnel dicde and
together with Q1558 forms a fast switch. Whenthe current
through Q1559 reaches 1 milliamp CR1558 will fire, The
switch will change state and the output at the coilector of
Q1558 will change from —5 V to +5 V. The transition is
about 30 ns. This causes the generation of one test puise.
The switch will remain in this state until the current
through tunnel dicde {(CR1558) has dropped below its
valley point. This eccurs when the fast ramp is reset.

The Sampler Comparator works the same, except the
time at which the comparator fires is deiayed due to its
being referenced to a slowly increasing voltage (the slow
ramp!. Thus the sampling point is slewed by the level of
the siow ramp (see Fig. 3-2).
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Pulse Generator

The Pulse generator consistsof acurrentsource Q1435
and various incuctors and capacitors selected by iM-
PULSE WIDTH {$1343). The current scurce is turned on
causing energy 10 be stored in the selected inductor. The
puiser strobe causes Q1435 to turn off whichresyltsin an
induced pulse whose frequency is determined by the
selected inductoricapacitor parailel resonant circuits. The
voltage at the coliector of Q1435 will swing negative once
but will be clamped to zero as it attempts to go positive
The strobe that turns off Q1435 alsc resets flip-flop
U1667A and U18678 and turns off the current source.

Q15586 and Q1531 comprise a pseudo SCR circuit
whichistriggered by the pulse from the comparator circuit
(1558 and CR1556. When the SCR fires it turns 314356 off
in approximately 2 ns. The trigger from the comparator is
also sent to U1667 pin 2, an RS flip-flop, through CR1654
resetting the flip-flop which turns off Q1657, thus keeping
the current source Q1435 off.

When Q1435 is turned off the collector voitage wilitend
to ring due to the energy in the inductor/capaciter circuit
and swing negative and positive with respect to ground.
Clamping diode CR1434 and Q1436 prevent any positive
excursion of the voitage. Due to the clamping action all
energy from the inductor/capacitor circuit is dissipated
and only one negative-going half-sine puise is generated,

This pulse is applied through C1447 tothe output stage
Q1637. The output stage is basically a class B common-
amitter amplifier which is biased to about +24 V. The
smitter goes to the +25 V supply through a network of
resistors. These resistors provide the required gain to
output the pulse voltage (0-5V) into the selscted
characteristic impedance. The output of the Pulse
amplifier G1637 is sent to the CABLE connector through
dc blocking capagcitor C1715.

CR1839, R16486, ang C1647 form a clamping circuit to
prevent high positive transient voltages from damaging
Q1637 and the sampling circuits. Voltages above +25 V
will forward bias CR1839 causingitto conduct and charge
C16847. When the voltage is removed, the excess voltage
drains through the +25 V supply; returning the charge on
C1847 to its quiesent level of +25 V.

The clock signal from U1687 pin 10 is rectified by
CR1647 and CR1648 and regulated by VR1849to =9 V
across 01848, Any fast-transient negative-going voitages
on the CABLE wilt be clamped to about —9 V.

Siow transient positive or negative voltages, less than
400 V and less than 400 Hz, will be blocked by the
reactance of C1715 and the seiected output resistance.
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Sampler

The sampler circuits receive the test pulse and the
reflected pulse from the Puise Generator and the CABLE
connector via a coaxial cable. The cable has aferrite bead
isolator. The R1791, R1733, and R1734 provide impedance
matching for the cable. Capacitors C1741 and C1742
compensate for a dc component of the pulse train.

First Sampiing Gate. During the period in which the
gate diodes are forward biased by the strobe puise
capacitors C1897 and C1793 appear in parallel and are
charged to a portion of the input signal levet at that ingtant,
The ampiifier U1798 is too slow to respond. After several
hundred nanoseconds the amplifier realizes that its in-
put/output levels are notinthe correct proportion and the
output begins to move to correct the situation causing
charge redistribution between C1793 and C1687. Closer
took at the amplifier shows that is anon-inverting amplifier
with positive feedback by means of C1687. Thegainofthe
feedback loop is varied from 1 to 62 by R1893 in
conjunction with R1692 andthe forward gainis 1,52, set by
the sameresistorsfor an equivaientioop gain variation of 1
10 1.62. The final state of charge on each of the capaciiars
C1793 and C1697 is determined by their values and the
ioop gain, The output voitage thus may be varied by R1693
to produce an output equal to 1.62 times the true input
before sampiing. This results in an equivalent sampling
efficiency of 100%.

First Blow-by Compensation. Biow-by resuits from
energy feeding through the junction capacitance of the
sampling diodes even though they are turned off. Thefirst
blow-by compensation is accomplished by R1796 and
R1793. These resistors feed a peortion of the input signal
into the inverting input of operational amplifier U1795.
This cancels the blow-by voltage at the output of U1795.
The amount of compensation depends upon the setting of
R1796.

Second Sampling Gate, Q1584 and U1503 comprisethe
second sampling gate. Second sampling is required to
reguce the effect of unbalanced leakage currentinthe first
sampling gate dicdes. The output of the samplier com-
parator Q1578 is used to turn the gate on for about 8 ms,
atlowing C1593, the second memory capaciter, to charge
to the level of the sampled signal. 1503 amplifies the tevel
stored on 1593 and provides the discharge path for
C1593 between charge times. Fig. 3-4illustrates thetiming
of the second sampling circuits.

Second Biow-by Compensation. Blow-by resulting
from gate-drive energy feeding throughthe gatetosource
capacitance of the second sampling gate is compensated
for by feeding a portion of the drive signal into the
inverting input of U1503. This portion is obtained through
R1587, C1595, and R1406. The amount of the first sampled
signal sentto U1503is determined by the setting of R1406.

3-6

Log Amplitier. Amptifier U1895B in conjunction with
R1603 and R2126 is used to ampiify the sampleg signal
logarithmically from 0tc 18 dB praviding the FINE dBloss
control.

Slow Ramp Generator (Diagram 3)

Integrator. An inverting amplifier circuit with a FET
input is used as an ntegrator. Integrator capacitor C2356
is connected between the collector of Q2345 and the
inverting input {gate of Q2246A). A negative current
appiied to the inverting input through R2353 results in a
inear rising voltage at the output {see the waveform
shown in Fig. 3-3). This output voltage wili continuetorise
unti! it reaches an internal comparison tevel of 4.1 V. The
bi-level comparator output then switches to a higher
output level 1o close the FET switch, (2257 It also
changes its comparison level to —0.1 V. This allows a
paositive current to be applied to the input of the integratar
through R2251. The positive current is =13 times larger
than the negative current and causes the outputveltage of
the integrator to decrease linearly. After a short period of
time, the integrator output voitage approaches this com-
parison voltage of —0.1 V and causes the positive current
into the integrator to be turned off. At this time the
comparator level is switched back tothe 4.1 Vievel andthe
cycle starts over.

The rise and fail time of the slow ramp can be varied by
changing the integrating capacitance valugs. in the nor-
mal 40 Hz scan a value of 0.0013 uF is used. When NOISE
Fti. TER switch 52254 is activated, the scan freguency is
reduced by approximately 7 times by paralleling a
capacitance value of 0.01 uF to the originai 0.0013 uF. For
recording {X-Y cr chart) purposes, avalue of 1 uF is used.
1Q2248 acts as a FET switch and is controlled by the
Record Loglc.)

Bi-Level Comparator. During the positive going se-
guence of the Slow Ramp Generator, Q2161 is saturated
and Q2166 is off. The emitter voitage of Q2181 and Q2168
is 4.1 V. This voltage is controiled by & resistor divider,
R2267 and R2158. The collector {output of the com-
parator) of Q2166 is at a —5 V level because the transistor
is not conducting. The anode of CR2159 has {0 rise to
4.1 Vin order to turn off Q2161

When Q21871 turns off, its collacter level will decrease,
which causes Q2166 to be turned on and saturated. The
emitter voltage output switches to —0.1 V. Q2161 remains
off until the anode voitage of CR2159 goes to ~0.1V,
which restarts the cycle.

The comparator can be forced into the retrace cycle by
a +5 V signal at the anode of CR2262.
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Fig. 3-4. Sampling Circuit timing.

Retrace Signali Ampiifier. The retrace signal amplifier

uses an input FET {Q2258) to drive amplifier G2258. The
output voltage is +5 V during retrace and —5 V during the
scan cycie. The output is used for Chart Recorder Logic

and Record Logic.

®

Current Sources. The positive and negative currents for
the retrace sweep ars generated by applying +5V and
-5V to the high vaiue resistors R2251 and R2353 respec-
tively.
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Fig, 3-5. Functional block diagram of the Slow Ramp Generator.

X-¥Y Recorder Logic

The X-Y BRecorder Logic consists of multivibrator
U2332B and 1J2332D; gates U2332A and U2332C {and
multiplex switches U3223A and U32238 on diagram 4).

Buring the normal mode of 1503 operation, the cutput
of the multivibrator (PEN LIFT: TRP2157, yellow) islow and
Q2248 is not conducting Pin 10 of U2332C is low and
Q2249 is not conducting. By pressing RECORD switch
504818, the RECORD line goes high, the multivibrator
changes level, and TP2157 becomes high (+5 V). This
turns on Q2248. The output of U2332A (pin 3) goes low,
and the output of U2332C {pin 10) goes high. This turns
Q2249 on. Q2248 and (2248 keep C2356 discharged and
the output of the Slow Ramp remains at 0 V. By releasing
the RECORD switch, the output of U2332C goes low,
which turns Q2249 off, but, Q2248 stays on. This startsthe
Siow Ramp Generator scanning at amuch slower rate due
to C2352 being added to the circuit. When the scan cycle
ends, the output of retrace amplifier Q2259 goes high,
causing muiltivibrator U2332D and B to be reset. This sets
the Recorder Logic back tothe normal mode of operation.

The components CR2324, R2324, and C2325 are used
to ensure that the Recorder Logic is inthe normal mode of
operation when the power supply swiich is turned on.

Horizontal Qutput Amplifier (Diagram 4)

The Horizontal Cutput Amplifier consists of Q3221,
Q3118, Q3113. and Q3114. This amplifier ampiifies the 0-
4V, slow ramp signal into a differential voitage of
approximately 150 V as well as shifting the output levei to
an average voitage of 85 V. The amplifier gain is ap-
proximately 37 and is achieved with a differential {ran-
sistor amplifier, Q3221 and Q3118. The gain is controlled
by the ratio of resistance R3122 or R3121, to the paratlei
values of resistors R3217 plus R3118, and rasistors R3216
plus R3212. R3217 is variable to adjust for crt defiection
factor tolerances. The differential ampiifier uses Q3113
and Q3114 as a current mirror current source. The
thermally stabie current is set by R3112, R3114, and
R3115. R3213 is used for horizontal positioning.

Vertical Amplifier (Diagram 4)

The Verticat Amplifier circuit contains selectabie gain
amplifier L2136 with positioning control, variabie gain
amplifier U2143 to calibrate the instrument for different
cable impedances, retrace logic, and a vertical output
amplifier.

Selectabie Gain Amplifier. This circuit consists of
operational amplifier U2136, and a bank of resistors for
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gain selection. The required resistors are selected by
switch 52126 (RET LOSS). The resistors are selected to
provide a logarithmicalty varying gain.

The operationat amplifier is connacted as a voitage
fotlower. The nen-inverting input receives its signal from
the log amplifier through R2138 and the positioning signal
from amgplifier U2131 through R2137 High-frequency
naise is filtered by 0.001 uf capacitor C2137. Additional
noise fiitering can be obtained by activating the NOISE
FILTER switch, 32254, which adds a 0.1 uF capacitor,
2241, to the circuit and reduces the horizontal sweep
rate.

Positioning. Vertical trace positioning is accomplished
by offsetting the dc level of the input vertical signal.
Operational amplifier U2131 provides the dc offset
voltage. U2131 is controlied by RO251A (POSITION) and
R02518 {FINE}.

Variable Gain Amplifier. The Variable Gain Ampiifier
consists of U2143 with variable gain provided by R0263.
The incoming voltage is attenuated approximately 50% by
R2233 and R2144. The output voltage is approximately
200 mV per division. The variabie gain control hasarange
of approximately Stimes and is set by the values of R0263
and R2142. The output goes through the Retrace Logic to
the Vertical Output Amplifier.

Retrace Logic. The Retrace Logic consists of Gate
U3123C, inverter Q3137, controilable oscillator U3123A
and U31230, and analog switches WU3223C and U3223D.

The only timethevertical signal is applied tothe vertical
cutput amplifier is during the forward scanning cycle.
During the retrace cycle, an offset voltageis appliedtothe
vertical output amplifier.

During the slow ramp's forward scan cycle, the retrace
signal is negative, as is pin 2 of U3123A. This causes the
ocutput of U3123D to be low. Pin 8 of U3223C is aiso high,
white pin 12 of U3223D is low. and the vertical signal
passes through the analog gate to the output amplifier.

During the retrace cycle, the cutput of U3123D is low
and pin 6 of U3223C is low while pin 12 of U32230 is high.
This allows the output of Li31230 to be passed to the
vertical output ampiifier, This causes the beam to be
deflected below the cri viewing area.

Vertical Output Amplifier. The Vertical Qutput amptifier
consists of Q3236, 03232, @3139, and 03235, The mode of
operation is identical to that of the Horizontal Output
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Amplifier. In the vertical Output Amptifier the amplifier
gain is approximately 80. Capactior £3233 is added to
increase high frequency response.

Display Circuits

The display circuit contains the High Voitage Supply.
which provides the voltage for the FOCUS control,
INTENSITY control, and the cathode of the ort and the crt
biasing network. The crt, which provides a dispiay of the
conditions of the cable being checked, isalsoshawninthe
circuit.

High Voltage. The high voltage circuit consists ofr an
osciflator, formed by transistors Q4149 and Q4145
transformer T4241, a high veltage muitiplier circuit con-
sisting of CR4323, CR4313, CR4311, and CR4211, and a
resistor divider string consisting of R4114, R4126, R4222,
14126, R4221, INTENSITY controt R0442, and FOCUS
controi RO432.

The self-starting oscillator is formed by R4148 and
R4145 and transformer 74241, The transformer has a
separate feedback winding (pins 9, 10, 11) which ac
couples the voltage to the bases of the transistors Q4149
and (04145 R4146 and R4141, along with the 0.001 gf
capacitors C4135 or 4134, establish a time-constant
sufficient to prevent saturation and establish the oscillator
frequency.

Winging 7-8 of the trapnsformer provides a 0.6-V rms
signal far the cri filament. This winding is high valtage
insulated. Winding 4-6 provides a 500-V square wave that
is used to generate the high voitage. The high voliage
muiltipiier circuit convertsthe 500 Vto 2000 V. The resistor
divider string is connected between the 2000 V and the
1000 V taps of the multipiier circuit. This provides the
voltages for correct biasing of the crt. The FOCUS and
INTENSITY controls are part of thisdividerstring. A150 V
zener diode, VR4117, is used to stabilize the cathode to
grid potential,

Power Supply

The Power Supply consists of a line selector,
transformer TO389, a battery charger network, battery
pack BT0369, and the dc to dc voltage converters. The
battery charger network contains SCR switch Q6157 SCR
triggering circuit 06143, 6244, and Q6241, operational
ampiifier U6138, and current reference resistor R§131.

The dc voltage converters contains an Anti-Deep-
Discharge circuit {6548, Q6549, and QE547); a primary
requlator {Q6552, QB557, and VRB453);, a duty-cycie
controtled oscillator {QR458, 08445, CB551, RE548), a fiy-
back switch (Q6435 and Q6349); and fly-back transformer
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TB535, The secondary output windings of T6535 provide
the =165 V, +100 V. 25 V, +10 V. =8 V. -8 ¥ +5 V. and
-5V supplies. The ~10V, +5 V. and —5 V circuits have
secondary regulation circuitry. See Fig. 3-8 for a simplified
plock diagram of the power supply.

Battery Charger. Line transformer T0389 in conjunc-
tion with full wave rectifier CRB157 provides battery
charge current. The battery charge currentisregulated for
an average current of 150 mA (independent of battery
ioad).

A reference voitage of approximately 50 mV is created
across reference resistor R6132. Thisvoliage s created by
RB135 and VRB134. The battery icad and charge current
are aiways fed through R8131 and the charger wili try to
matntain an average current of 150 mA into the battery.
This is done by comparing the voltages across two
reference resistors (R6132 and RB8131) using operational
ampiifier U6138. Depending upon the battery charge
current. the output of the operational amplifier will provide
more or less current into the current source input 06244,
With every new cycle, a current (of the same magnitude as
the input current} will be released by Q6241 to charge
capacitor £8147. This current will be increased or
decreased to maintain an average of +50 mV across
R6131. The voitage across ©6147 builds up every cycle
until 1t reaches the firing threshold level of the program-
mabile unijunction transistor {PUT) Q8143. At this mo-
ment, a triggered pulse occurs at the cathode of the PUT.
which inturnfires SCR Q61587 When this occurs. a portion

of the fuil-wave rectifier output provides a charge current
for the battery during the remainder of the cycie. During
this same period, C6147 gets discharged through the
anoce of the PUT. The pointat whichthe triggering occurs
is determined by how fast C8147 becomes charged to the
reference voltage of about 4.5 V andthe chargingspeedis
determined by the average current to the battery.

Because the charge currentandicad currents areinthe
form of pulses. averaging {integration) is performed at the
output of operational amplifier UB138 by a 15 uF capacitor
C6233. Zener diode VRE235 provides level shifting.
Battery pack BT0369 censists of nine nickel-cadmium C
cells. CRB234 prevents reverse biasing of C6233.

NOTE

For proper operation, the battery pack must be in
place at all tirmes during operation of the instrument,

DC Vollage Converter. The controilable osciliator is an
astable multivibrator (6458 and Q6445). The coliector of
Q8445 is high for 8 us and low during the remainder of the
pericd. The 8 us period is set by CB551 and RBB545 in
paraliel with R6449 and R6457. The low voltage duration at
the autput is confrolied by the primary regulation voitage
of 36552, RB454, and CB451. Diode CR6452, R6451. and
RB453 protect against base-emitter reverse breakdown
voltage.

LINE [ POWER | |  FLY-BACK FLY-BACK
SELECTOR f - SWITCH - TRANSFORMER
! A
[ ‘ YYYYy vy
Y > > > 3 > 3> > >
Pe T e2g2sy
BATTERY .| CONTROLLABLE ++ T
CHARGER ™ OSCILLATOR
+ A
L
+97y
BATTERY + PRIMARY _
PACK » *  REGULATION
CHART . ANTI-DEEP
R % » DISCHARGE
RECORDE CIRCUIT
1885-17
Fig. 3-8. Block diagram of 1503 Power Supply.
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The cutput of the astable multivibrator is connected to
the fiy-back switching circuitry consisting of Q8348 (a
Darlington emitter foliower) and Q6435 (a high current
switch). Q6435 conducts when the output of the mul-
tivibrator is high, so & magnetic field builds up in fly-back
transtormer TB535 by way of windings 5-6 duringthe 8 us
period. When Q6438 turns off, the field coliapses and the
stored energy is transferred to the secondary windings.
Diodes CRAE347, CRB441 and CRB442 prevent Q8435 from
saturating, causing the switch-off time to be faster. To
reduce the base drive energy, a voltage scurce that is
lowear than the battery pack is used. Thisis supplied from
terminal 3 of T8535 through diode CRB448.

The +25 V ipre-requiated) supply isusedtocontrol the
primary reguiation. (it is also used for the high voltage
circuitry and the pulse generator) A voltage tap ss
provided by way of k6358 and Q6357 to create 8.7 Vas a
reference voitage for the primary regulator network, This
voltage is compared againstthe combined voltage cf 8.1 V
zener diode VRB459 and the base-emitter junction of
Q6557. Depending on the voitage ievel of the 25 V supply,
(36557 conducts more or {ess. The amplified coliector
voltage is fed to astable multivibrator Q6458 and (6445 by
way of emitter-follower Q6552. This controls the duty
cycle of the astable muitivibrator.

Anti-Deep-Discharge  Circuit.  The  Anti-Deep-
Discharge circuit prevents the battery pack from going
intc deep discharge, which could permanently damage
the batteries. Q6549 and Q6547 are connected as an SCR
network. When fired, both transistors fully conduct. which
farces the collector of Q6557 to ground. This reduces the
input voltage to the input of the astable multivibrator, and
turns it off, disabling the dc voitage converter.

The SCR network is triggered when Q8548 conducts.
This happens when the battery voltage drops below 10 V.
The +10 V power supply is used as reference voltage by
way of CR6546 and R6539. To reset this SCR network, the
battery voltage must be removed by turning off the front
panel POWER switch. The batteries must be charged or
replaced (unless ac power is to be used) before further
operation of the instrument. To allow guick discharge of
(6443, when the power switch is off, and reset the SCR
tatch quickly, R0165 is connected between ground and
6443 by switch 301865,

T AT W W W W ]

; CAUTION
E/‘NJ‘.
When the Anti-Deep-Cischarge circuit is operafing,
the voitage circuits are turned off, but thereis still a
-~ small amount of current drawn from the batteries.
This will further discharge the batteries (at a slower
rate) if the POWER switch is not turned off.

@
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Voitage Reguiators. The 1685V, +100V, -8 V and
-8V supplies are not individually adjustabie. R6358 i3
used o adiust the +25V supply to the correct output
voltage. The +10 V regulator providesa 10 Vreferencefor
the -5 V and —5 V regulators.

The 5.1 V zener diode, VRB417, is used in a bridge
configurationto provide a reference voltage for the —10 V
suppiy. RE518, RBE513. RB413. and RB514 are part of this
bridge network. The bridge outputs are fed into
operational amplifier UB515, which drives series regulator
Q6427. Zener diode VRB419 15 used as a start-up circuit,
Capacitor C8416 provides additional power supply filter-

ing.

06331 isthe series regulator for the —5 V power suppty.
The +5 V is referenced against the output of the divider,
R6225 and R6231. which in turn is driven by the +10V
supply. The output of U236 drives the series regulator ina
voitage follower mode.

The —5V power supply uses Q8227 as a series
regulator. 1J6222 is used as a controlled current source
and the minus voltage connection (—V} is connectedtothe
base of the series regulator. Part of the no-toad amplifier
current is shunted by R6222 and the load current fluc-
ruations are used tc controt QB8227. RB223 is a current
fimiter,

Control Logic (Diagram 5)

The Logic board is used only with the TEKTRONIXY-T
Chart Recorder. This board can be removed without
affecting the operation of the 1503. However, if this board
is removed, the RECORD switch would have 1o be
connected to the Vertical board by connecting the cable
from the RECORD switch to P28 on the Vertical board.

The Logic board consists of pulse shaper, UST66A,
U51668, U5166C, and US1686D: binary counter L5147, a
fnorizontal correction network; Chart Recorder Logic for
controiling the paper drive motor: stylus heat; a Chart
Recorder power switch; and an anti-bounce record circuit.

Pulse $haper. The Pulse Shaper is made up of US166A,
US1668, US166C and U51660, When the paper is moving,
a square wave signal {CHART SPEED SENS) is generated
by the holes in the paper passing between alight-emitting
diode and a photo-sensitive transistor, Theresultant smail
pulses are shaped to a clean square wave by a high gain
amplitier circuit, US1668 and US5166<, The output signal is
capacitor-coupled by C5167 to one-shot multivibrator
U5166A and U5168D. This one-shot produces an output
signal at TP5145 [viclet test point) which is a positive
going pulse approximately 10 ms wide. This {clock) puise
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is connected to binary counter U5147; and to the end of
the paper motion sensor network, R5148.

Counter. The 7-stage binary counter is an integrated
circuit U5147. The binary outputs are connected toan R,
28 resistor ladder network, which together with U5117
forms a digitai-to-anatog converter. Cutputs Qt and Q7
are connected to AND gate US252B s0 that it recognizes
the count number 85 Q2 clacks multivibrator UB1278 at
count 2. {The signal from US1278 starts the slow ramp.)

Horizontai Correction Network. The Horizontal
Correction network compares the cutput of the digital-to-
analog converter, with the inverted slow ramp signal
LB227 inverts the slow ramp signal.

The digital-tg-analog output and inverted slow ramp
signal are connected to inverting amplifier U5117, which
performs summation and amplification simultansously.
This signal is fed to the Slow Ramp Generator by way of
R5118 and wiil speed up or slow down the Slow Ramp
Generator to synchronize it with the paper speed of the
Strip Chart Recorder.

Chart Recorder Logic. The fogic control signal that is
received through pm 2 of P53 is shaped into a narrow
impulse {negative going} by US156B ang U5156C. This
impuise occurs at the trailing edge of the logic controi
signal and latches bi-stable multivibrator U5252A and
1U5252C. Pin 9 of USZ52A goes positive, turns on Q5266
which pulls the motor control line to ground. causing the
paper drive motor to start rotating. The paper drive motor
is turned off at a count of 65 by US2528. A second signals
capable of turning the motor off. This cccurs whenthe end
of the paper is reached and the output from the pulse
shaper is stopped, This causes C5249 to discharge and
unlatch the multivibrator.

The multivibrator is initially latched when the inverted
contral signal from pin 4 of US1568 charges C5248 The
impulse from pulse shaper U5S166A and U5168D keeps
(05249 charged. The multivibrator tatch (output of pin 10)
disabies the reset of the counter and turns Q5144 on. This
locks out the logic contrel input line.

Stylus heat control comes from Q5238, which is turned
on by flip-flop UB127A. This flip-flop is energized by PEN
LIFT signal from the Vertical board. The RETRACE signal

TOTAL HOLES = 65

65 = 13 DIV OF FIVE 0.5 CM/DIV SEGMENTS

| -
i 1
ii;iiln%si%ilillsll'l;illii!iillllilli!gllllhlljllliliilllllliif PIN G
START ‘ i
BUTTON PS3-2
STYLUS
HEAT PN J
POWER
PAPER
FEED PIND
POWER
sLow P53-3
STYLUS
DRIVE PINK, H
POWER
CORRECTION
SIGNAL £53-6
1865-19

Fig. 3-7. Chart Recorder logic.
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turns the stylus heat off. This signal brings the flip-fiop
back to its original state {where pin 1is low). The "Q"
cutput also controis the chart pen motor power switch as
well as providing the "J" input to flip-flop Us1278.

U5127B controis the start of the Slow Ramp Generator
and controls the horizontal correction signal disable
network {Q5112) and the power switch to the chart pen
drive. The Siow Ramp Generator starts when Q2 of the
Counter goes high. The output "Q” of U5127A enables
U51278 to be clocked by Q2. When ciocked, the pin 15
output of U5127B raises the HCRIZ CONTROL line, while
the pin 14 cutput enables the horizontal correction circuit
by means of Q3112. The Q output of US127A enables the
heat and pen drive power when high

Q5237 and Q52289 act as a dc level shift amplifier
hetween flip-flop US1278B and the Slow Ramp Generator,
which is on the Vertical board. Q5226 senses when the
chart recorder is plugged in.

Chart Recorder Power Switch. The plusorminus 8 Vio
drive the stylus movement is applied to the Strip Chart
Recorder through two electronic switches, Q5273 and
Q5277. Q5179 parallels Q5273 to provide more current in
the +8 V line. These switches are driven by the same
signal that is used to control stylus heat switch Q58238.
This signat is passed through Q5173 and Q5279 to the
switches.

‘Anti-Bounce Record. This circuii, consisting of
US156A and G515860, removes switching transients from
the RECORD switch. The output of this circuit goestothe
Vertical board to controi the X-Y Record Logic. The
Record Logicin turn provides the logic control signal that
is received through pin 2 of P53 on the Logic board. if the
L.ogic board is removed from the TDR unit, the harmonica
connector from the RECORD switch should be connected
to P28 on the Vertical board.

X-Y Output Module

The X-Y Output Module provides an efectrical interface
between the 1503 and an external X-Y Chart Recorder.
Three signals, PEN LIFT, X Output, and Y Qutput are
provided for use by the externat Chart Recorder.

The switching mechanisms for the gutputs are solid
state devices, therefore care should be taken when
connecting loads 1o them. See the specifications listed in
the Characteristics section of this manual.

@
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Pen Lift. The Pen Lift signal tevel changes when the
RECORD switch is activated. The normal level is aither
0OV =05V or 8V +0or —1V, depending on how the
terminai link of the X-Y Output Module board is connected
{(positive or negative siope, see Fig. 3-9). When the
RECORD switch is activated, the level will change from
o Vto5Vorfrom5Vio 0V The driving capabiiity of this
signal source is given in the Characteristic section of this
manual.

NEGATIVE SLOPE
4

1<§>(_/~

POSITIVE SLOPE
1792-13

Fig. 3-8. X-Y Outpul Module strap.

Diode CR7247 is used to ciamp the negative voitage
swing to —0.6 V. Q7242 provides the capabilities for the
operation of units with a positive penlift or a ground return
path.

X Qutpwt. The X output is proportionat to the herizontal
position of the crt beam along the crt face. This signal isa
ramp of approximately 20 s duration and raises at arate of
0.1 V for each division of horizontal travel across the ort.
This 0.1V per division scale factor is set by a voltage
givider network comprised of R7138, R7129 and R7122.
C7132 is used 1o reduce noise. Source impedance is less
than 13 K (8.4 K minimum).

Y Output. The Y output is proportional to the vertical
deflection on the crt. The scate factor {voits output per
division of crt defiection) is adjustable, from 0.08 V per
division to 0.13 V per division (factory set for 0.1 V/div), by
variable resistor R7225. The source impedance of this
signal is less than 11 k2 {8 kO minimum) and is deter-
mined by R7234 RV224 and R7225 C7232 is used to
reduce noise,
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Section 4—1503

CALIBRATION PROCEDURE
PERFORMANCE CHECK PROCEDURE

Calibration Interval

To enstre accuracy, check the calibration of the 1503
every 1000 hours of cperation, or every six months if used
infrequently. Before complete calibration, thoroughiy
clean and inspect this instrument.

Tekironix Field Services

Tektronix, Inc. provides complete instrument repair
and recaiibration at local Field Service Centers and
Factory Service Centers. Contact your locai Tektronix
Field Office or representative for further information.

Using this Procedure

Performance Check. The performance check of this
instrument can be made by performing all steps of the
performance check. The 1503 can be checked for basic
operation by using a cable of known length, impedance,
and dielectric. but an accurate check requires removing
the case and using the performance check. Whenever the
case is removed, it must be resealed using the procedure
listed at the end of the Calibration Procedure to maintain
wateartight integrity.

Partial Calibration. A partial calibration step is often
desirable after replacing components. To prevent un-
necessary recalibration of other steps, be sure the instru-
ment settings are correct by referring to previous steps.

Compiete Calibration, Campietion of each step in this
procedure ensures that this instrument is correctly ad-
justed and performing within ali given tolerances.

)

NOTE

When other eguipment is substituted, controf set-
tings or calibration set up may need o be altered to
meet the requirements of the substituted equipment.

Preliminary Procedure

Aemove the battery pack from therear of the 1503 case.
Remove the front cover of the 1503,

Loosen the four screws at the rear of the case and set
the unit face up. Push down on the handle to break the
seal: then piace it face down on a fiat surface. Take hold of
the sides of the case and pull to remove the case from the
unit.

Remove the EMi shields from the top and bottom of the
unit, Place the battery pack in the rear of the 1503, taking
carethat the polarityis correct. Connect the ac power cord
to the ac outlet, at the rear of the unit, andtoa 115 V ac
{230 V ac for Option 6) power source.

| WARNING l

Extreme caution must be used when operating the
1803 with the covers removed. Up fo 170 V may be
encountered in exposed areas.

Pull the POWER switch t‘o turn the unit on and allow 20
minutes warm-up before proceeding with the calibration.
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Calibration Procedure— 1503
Performance Check

Table 4-1
LIST OF TEST EQUIPMENT REQUIREMENTS

Description

Performance Requirementis

Power Moduie

Must be used with all
TM 500 plug-ins

Digital Voltmeter

Range 0-200 V., =0.1%

| &CCUracy

E Voitage Measurements

Puise Generator

0.1 ms. 0tc 5V Qutput.
External Trigger

Timing

Apptications

Exampie

TEKTRONIX TM 303
or TM 504

TEKTRONIX DM 305
or DM 502A

TEKTRONIX PG 501

Sinewave i 200 Hz, 0-10 vV into Vertical Attenuation TEKTRONIX FG 503
Osciliator | 500
Oscilioscope | 5 MHz Bandwidth, Horizontal TEKTRONIX SC 501
. 10 mv/Div Vertical
| Sensitivity
Step Attenuator 0-50 dB, 0.58% accuracy Vertical TEKTRONIX 2701

Attenuation

Attenuator

50 ) Termination 500 =2% General Tektronix Part No.
{feed through} 011-0048-01
Adapter bne female- General Tektronix Part No.
to-bnc female 103-0028-00
Coaxiat Cables 50 (2, 42 inch bnc - General Tektronix Part No.
(2 reqguired) connectors 012-0057-01
75 {1 Termination 75 =2% Verticat Check Tektronix Part No.

011-0055-0C

PERFORMANCE CHECK

1. Vertical Attenuation Check
Control Settings: _
RET LOSS 0 dB
NOISE FILTER Out
0-dB SET Clockwise
Distance Dial He
FEET/DIV 0.5
(METRES/DIV) {1}
CABLE DIELECTRIC Both Cut
VAR Clockwise
a. Disconnect P21 from the Vert Amp/Siow Ramp
beard,

t

h. Connect the sine-wave output from the FG 503
through the 2701 attenuator to P21 onthe Vert Amp board.
It may be necessary to ground the chassis of the 1503 to

he FG 563

4-2

c. Set the FG 503 to a 200 Hz sine wave.

d. Setthe 1503 RET LOSS to 0 dB. Set the 0-¢B SET
fuily cw, set the 2701 to 0 dB, and set the FG 503foras

division dispiay.

e. The crt should display a sine wave for each of the
following settings of the 1503 RET LOSS switch and the

2701 attenuator switch:

RET L.LOSS 2701 ATTEN

0dB 0 dB
10 48 10 dB
20 dB 20 ai
30 d8 30 d8
40 dB 40 dB
50 dB 50 48
80 dis 80 dB

Display

& div =0.2 div
6 div £0.2 div
6 div =0.2 div
& div £0.2 div
6 div =0.2 div
6 div 0.2 div
6 div £0.2 div

f. Remove the test leads and replace P21



2. Display Noise Check
a. Set RET LOSS to 04B.

B, Connect the 50 © terminator to the CABLE connector
and press the 50 O impedance button.

¢. Set FEET/Div to 5. multiplier to X100, and press the
1000 ns IMPLS WIDTH button.

d. Set 0 dB SET controt for a 2 division display.

e, Set the IMPLS WIDTH to 10 ns. Turn the 2ERO REF
SET control fully clockwise.

f. Set the RET LOSS to 78 B and adiust the POSITION
controls so the base line is located on the cri center line.

g. Check that the peak-to-peak noise is not greater than
3 divisions (— 80 dB rms). Ignore occasional spikes.

h. Push the NOISE FILTER button in and check that the
peak-to-peak noise is less than 1.5 divisions {— 86 dB rms).

3. X10 Timing Check

a. Setthe RETLOSSto20 ¢Bandthemultiplierte X106
Set FEET/DIV to 80.

b. Connectthe TG 501 Time Mark Generator through
a 50 ( terminator to the CABLE connector on the 1503,
Set the TG 501 to 1 us marks.

¢. Connect the + TRIGGER QUT from the TG 501 to
the TRIG/DURATION IN on the PG 501 pulse generator.
Set the PG 501 PERIOD control to EXT TRIG, the
DURATION controt to 0.1 ms and the —OUTPUT control
to 5 Vinto 50 Q (10 V into 1 ML),

d. Connectthe —~OUTPUT from the PG 501tothe EXT
CAL terminais on the Main Board (see Fig. 4-6).

e. Setthe 1503 ZERO REF SET so that the test pulseis
off screen (left) and there is one time-mark. per graticule
fine.

f, Check for 8 time marks in 7.9 divisions.
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4. DISTANCE Dial Check
a. Set the FEET/DIV switch to 5 feet.

b Turn the ZERQ REF SET controi clockwise. stop-
ping when the last time-mark puiseis seen beforethe fully
clockwise stop on the control is reached. Set the leading
edge of the marker on the second graticule line from the
left.

¢. Set the DISTANCE diai to 050,

d. Check that the leading edge of the second pulse
seen as the DISTANCE dial is turned lings up on the
second graticuie line from the |eft.

e, Check that when the DISTANCE dial is turned from
050 to 100, 150, 200, and 250 that each marker puise is
located on the reference line within =2% of the dial
reading, =1 digi.

5. Check Cabte Dielectric Setlings

a. Setthe FEET/DIV switch to 5 feet and the multipiier
to X10. Setect 1 us markers from the TG 501,

b. Press the SOLID POLY disiectric button and posi-
tion a time mark on the second graticule line from the left
with the ZERCQ REF SET control.

c. Check that the two markers are 6.46-6.72 divisions
apart.

d. Press the FOAM POLY distectric button.
e. Checkfor 7.94-8.26 division between the two puises.
f. Switch back to AIR dielectric (both buttons out).

6. Check X100 Timing

a. Setthe FEET/DIV switch to 5 feet and the multiplier
to X100. Set the TG 501 for 1 us markers.

b. Check for eight markers in 7.84-8.16 divisions.

c. Remove the cables from the 1503. Replace the EXT
CAL connector,
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ADJUSTMENT PROCEDURE

Introduction

Use this Adjustment Procedure to restore the 15303 to
original performance requirements. This adjustment
Procedure need not be performed uniess the instrument
fails to meet the Pertformance Requirements of the
electrical characteristics listed in the 3pecification sec-
tion, or if the Performance Check procedure cannot be
completed satisfactorily. If the instrumant has undergone
repairs, the Adjustment Procedure is recommended,

Satisfactory completion of all adiustment steps in this
procedure ensures that the instrument will meet the
Performance Requirements,

Test Equipment Required

The test equipment (or equivalent) listed in Table 4-1is
required for adjustment of the 1503. Specifications given
for the test equipment are the minimum necessary for
accurate adjustment. All test equipment is assumed {o be
correctly calibrated and operating within specifications.

[f other test equipment is substituted, calibration setup
may need to be aliered to meet the requirements of the
gquipment used,

POWER SUPPLY

Control Settings. Preset the front panel controls as
follows:

ZERO REF SET Futly cw
POSITION Midrange
RET LOSS {dB} 0
NOISE FILTER Cut
0-d8 SET cwW
DISTANCE Dial 000
FEET/DIV 5
(METRES/DIV) (m
MULTIPLIER X10
FOCUS and Adjust for clear
INTENSITY bright trace
'CABLE DIELECTRIC
SOLID POLY Cut
FOAM POLY Cut
VAR Fully cw

Place the DM 301 D:gital Multimeter in the TM 503
Power Module, Plug in the TM 502 to an ac power scurce
and pull the PWR switch on.

Set the DM 501 RANGE/FUNCTION control to 200 DO
VOLTS. Connecat the test teads to the Hi and LO INPUT
terminais.

1. Voltage Measurements

a. Connect the ead from the DM 501 LO terminal to
TPE332 {biack test point) on the 1503 Power Supply board.

h. Connect the lead from the DM 501 Hl terminal to
TPa256, Fig, 4-1, (red test point}.

c. ADJUST—RB358 (HV ADJ) so the voitmeter reads
+25 Vv =025 V.

d. Move the H! test lead to TPB411 {violet test point).

e Change the DM 501 RANGE/FUNCTION switch to
20 V de.

f. ADJUST-—RB514 (+10 ADJ) so the voltmeter reads
+10V =01 V. '

g. Move the Hi test lead to TPE227 (green test point).
h. CHECK-~That the voitmeter reads +5 V £0.25 V.
i. Movethe Hl testiead to TPE218 (orange test point}.
j. CHECK—That the voltmeter reads ~5 V £0.25 V.

k. Change the DM 501 RANGE/FUNCTION switchto
200 V dc.

1. Move the Hi test lead to connector P86 Pin 6.
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TP6227

TPB411 '

R4222
R6514

TPG332

hﬁ?"l\

Wm“"
O 7

TPE256

5 . . RE358

1792-27 A

Fig. 4-1. Power Supply test points and adjustment focation.

m. CHECK—That the valtmeter reads +100 V =10 V.

n. Maove the HI test lead tc P66 Pin 7.

0. CHECK—That the voltmeter reads +165 V =10 vV,

p. Remove the voltmeter test leads.

The following parts g through t apply to instruments of
SN BO71995 and beiow. Proceed to parts u through y for
instruments of SN BO71998 and up.

q. Set the INTENSITY control fully cw and note
display.

r. CHECK—For maximum intensity without trace
blooming.

5. ADJUST—R4222 (INTENSITY LIMIT) for maximum
intensity without trace blooming. The adiustment is
located on the HIGH VOLTAGE board and adjusted
through the hole in the POWER SUPPLY board (See Fig.
4-13,

t. Set INTENSITY for normal trace brightness.

The following parts u through y apply to instruments of
SN B071996 and up.

4. Connect the voltmeter between TP4243 and TP4251
(see Qutput Amp-High Voltage Component puli-out page
for test point locations}).

v, Set the INTENSITY control fully cw.

w. CHECK—Faor a voltmeter reading of 95 mV +5 mV.
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x. ADJUST—R4222 (NTENSITY LUMIT) for a
voltmeter reading that is inside the range of 30 mV to
100 my. The adjustment is located on the HiGH
VOLTAGE board and adiusted through the hole in the
POWER SUPPLY board (see Fig d4-1). Check for max-
imum intensity without trace blooming.

y. Set INTENSITY for normal trace brightness.

DISPLAY

Controt Setlings. Preset the front panel controls as
follows:

RETLOSS0dE
NOISE FILTEROuU
0-dB SETClockwise
DISTANCE Dial0o0o
FEET/DIV.5
(METRES/DIV) (1)
MuttipiterX10(X1)
CABLEDIELECTRICBoth out
VARClockwise

2. Trace Focus and Astigmatism

a  Attach the 30 (Y termination to the CABLE connec-
tor.

b. With the ZERO REF SET control, set the pulse near
mid screen

c. Set the trace with the PCSITION control on the
center of the graticule.

d. ADJUST—R3242 {AST is tocated on the QUTPUT
AMPS pboara) and the front pansi FOCUS controt until the
clearest possible trace, both vertically and horizontally, is
obtained.

3. Trace Rotation

a. Turnthe ZERQ REF SET fully clockwise so that just
the horizonial base line is located on the horizontal center
line.

b. CHECK-That the trace aligns with the crt harizon-
tal center graticule line,

c. ADJUST—R3143 (ROT is tocated on the QUTPUT
AMPS board) so that the frace aligns with the crt
horizontal center graticule fine.

4. Trace Geometry

a. Movethetracewiththe POSITION controls sothat it
is igcated three divisions beiow the horizontal center line

b, CHECK—That the trace aligns with the graticule
line {has no bow}.

c. Move thetracewiththe POSITION controls sothatit
is located three divisions above the horzontal center line,

d. CHECK-—That the trace aligns with the graticule
fine (has no bow).

e. ADJUST—RA248 (GED is located on the OUTPUT
AMPS board) for the least possible bow in the two
positions; three divisions above and three divisions below
the horizontal center line.

¥

f. Recheck the trace rotation and focus.

VERTICAL
Conirol Setfings
RET LOSS 0dB
NOISE FILTER Cut
0 dB SET Clockwise
DISTANCE Dial oGe
FEET/DiV 5
(METRES/DIV} (1)
Mutltiplier X10 (X1}
CABLE DIELECTRIC Both out
VAR Clockwise

5. Vertical Attenuation Check

a. Disconnect P21 from Vert Amp/Slow Ramp board.

b. Connect the sine wave output through the 2701
attenuator from the FG 303 to P21 on the VERT AMP
board. It may be necessary to ground the chassis of the
1503 to the FG 503.

c. Set the FG 503 to a 200 Hz sine wave.

d. Setthe1503RETLOSSt00 dB, settheC-B SET fully
cw. Setthe 2701 to O dB. and set the FG 303 VAR ATTEN
for a six division display.



e. CHECK~The crt shouid dispiay a sine wave for
each of the following settings of the RET LOSS switch on
the 1503 and the STEP ATTENUATOR switch on the 2701
attenuator:

RET LOSS 2701 ATTEN DiSPLAY
CdB 0dB 6 div =0.2 div
10 dB 10 dB 8 div =0.2 div
20 dB 20 48 8 div 0.2 diy
30 @B 30 dB 6 div +0.2 div
40 d8 40 dB 6 div =0.2 div
50 48 50 dB 6 div £0.2 div
" 80 dB 50 dB 6 civ =0.2 div

f. Remove the test leads from the VERT AMP board
and replace P21.

g. To the CABLE input, connect a 42-inch coaxial
cable, a female to female adapter, a second 42-inch
coaxial cable, to a 75 Q termination.

h. Press in the 50 { and 75 Q impedance buttons, sat
RET LOSS to 0 dB and IMPLS WIDTH to 10, and set 0-aB
SET for a one division disptay.

i. Setthe fine RET LOSS ¢ontrol to 18 dB and check
for an eight division display. If the display 15 not eight divi-
sions, 1 division, select the value of R16803 between 1.5K
and 1.8M.

i. Set the fine RET LOSS control 1o 0 dB and remove the
termination and cabies.

6. Vertical Gain Check
a. Set RET LOSS to 0 dB.

b. Set 0-dB SET control counterciockwise and note
amplitude of test pulse.

c. Set 0-dB SET conirol clockwise.

d. CHECK—Test pulse amplitude should be at least
four times greater than that at the counterciockwise
position.

7. Sampling Efficiency and Blow-by

a. Connectthe 850 Qterminator tothe CABLE conneg-
tor and press the 50 (2 impedance button.

b. Set RET LOSS to 0dB, FEET/DIV to five feet
multiplier to X100, and press the 1000 ns IMPLS WIDTH
button.

c. Set 0-dB SET control for a two division display.
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d. Press the 100 ns IMPLS WIDTH button and AD-
JUST R1693—SAMPLING EFFICIENCY-~s50 the peak of
the pulsing display does not rise above two graticule
divisicns {see Fig. 4-2}.

e. Set the BET LOSS switch to 60 dB.

f. ADJUST—R1796 1st BLOW-BY COMP for astraight
base line (no positive or negative pulse) at approximately
2000 feet before the test pulse (see Fig. 4-3a).

g. Withthe ZERQ REF SET control, move the puise off
screen to the right. Set RET LCSS to 78 dB. (Set the fine
RET LOSS control to 18 dB.)

h. ADJUST-—R1406 2nd BLOW-BY for minimum noise
on the base line tsee Fig. 4-4a}.
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Fig. 4-2. Sampling Efficiency Pulse.

i. Set RET LOSS to 30 dB, IMPLS WIDTH to 1000 ns,
and center the leading edge of the puise on the vertical
center line.

j. CHECK-—The trailing edge of the pulse should not
be greater than two divisions (see Fig. 4-4b}.

8. Check Display Noise

a. Set IMPLS WIDTH to 10 ns. Turn the ZERC REF
SET control fully counterclockwise.

b. Set the RET LOSS to 78 dB and adiust the
POSITION controls so the base line is iocated on the crt

center line,
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Fig. 4-3. First Blow-by Compensation Adjustments.

c. CHECK--That the peak-to-peak noise is not greater
than three division ( —78 dB rms). Ignore occasional spikes.

d. Push the NOISE FILTER button in and check that the
peak-to-peak noise is less than 1.5 divisions (-84 dB rms).

HORIZONTAL—STANDARD VERSION
(See Step 17 for metric version)

Control Settings

RET LOSS 0B
NOISE FILTER Cut

0-dB SET Clockwise
DISTANCE Diat 000
FEET/DIV 50
Multiplier X100
CABLE DIELECTRIC Both out
VAR Clockwise

RIS OUT

4-8

Fig. 4-4. Second Blow-by Compensation Adjustments.

9. Horizontal Gain and OFFSET

a. Use the POSITION controls to center the trace on
the graticule.

b, Set R3217 {HORIZ—located on the OUTPUT AMPS

poard) to the counterciockwise stop.

s, ADJUST—R3221 (H POS—located onthe QUTPUT
AMPS board) to center the trace on the graticuie,

. d. ADJUST—R3217 (HORIZ) so that the retrace at the
start of the sweepis just off the graticule areaandthetrace
covers all ten divisions of the graticule.

P e L ’”’,»f?xé;’z.c{fw/ p piee”

VA i am e Lo H \4%/// ﬁw/
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10. FAST RAMP
a. Connect the test osuilioscope test prooetothefront
lead of C1238 (see Fig. 4-5).

b, CHECK—For a peak-to-peak amplitude of 8V,
+0.2 V. Ramp should begin at an approximate —2 V level
and ramp shouid end at an approximate +4 V.

¢ ADJUST—R1676 (RAMP PEAK) for a peak-to-peak
amphitude of 8 V, £0.2 V with the ramp beginning at an
approximate —2V level and ramp ending at an ap-
praoximate +4 V level (see Fig. 4-5).

d. Remove the test probe,

c1238 R1216 R14M 1465234

Fig. 4-5. Fast Ramp test point.

11. Timing
a. Set RET LOSS to 20 dB and the multiplier to X10.

b. Connect the TG 501 Time Mark Generator through
a 50 O terminator to the CABLE connector on the 1503
Set the TG 501 1o 1 us marks.

c. Connect + TRIGGER QUT from TG 301 to
TRIG/DURATION IN on PG 501 Fulse Generator. Set
PG 501 PERICD to EXT TRIG, DURATION to 0.1 ms, and
— QUTPUT control to 5 Vinto 50 11 (10 V into 1 MQO).
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d. Connectthe —CUTPUT fromthe PG 5011othe EXT
CAL terminals on the Main Board (see Fig. 4-6).

e. Setthe 1503 ZERQ REF SET so that the test puiseis
off screen. {left} and the time marks are set one per
graticuie line,

f CHECK--For 8 time marks in 7.8 divisions,

g ADJUST—R1216 (FT/DIV CAL) for eight time
marks in 7.9 divisions (see Fig. 4-5).

12. DISTANCE Dial
a. Set the FEET/DIV switch to 5 feet.

b. Turn the ZERO REF SET control clockwise, stop-
ping when the tast time mark pulse is seen before fuily
clockwise is reached and set its lgading edge on the
second graticute line from the feft,

c. Set the DISTANCE dial to 050.

d. CHECK—That the leading edge of the second
pulse. seen asthe DISTANCE diatisturned, linesuponthe
second graticule line from the left.

e. ADJUST—R1414 DIST CAL to position the leading
adge of the pulse on the second graticule line (see Fig.
4-5). Check that the puise is at the same point on the
graticule when the ZERO REF CHECK button is pressed.

f. CHECK—That when turning the DISTANCE dial
from 05010 100, 150, 200, and 250 that each marker puiseis
located on the reference line within +1 digit of the dial.

13. Cable Dielectrics

a. Set the FEET/DIV switch to five feet, multiptier to
X10. Seiect 1 us markers,

b. Press the SCLID POLY dielectric button and posi-
tion a time mark on the second graticule [ine from the left
with the ZERO REF SET control.

¢c. CHECK--That the two markers are 6.39-6.79
divisions apart.

d. Press the FOAM POLY dielectric button.

49
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ﬁa NORMAL
- OPERATION
EXT CAL —.u
MAIN BOARD <J.
JUMPER
REMOVED
SET UP FOR
CALIBRATION
TO PULSE _j i
GENERATOR pyr aar i
MAIN BOARD 4
186524

Fig. 4-6. External Calibration connection.

o CHECK—For 7.9-8.3 divisions between the two
pulses.

f. Switch back to AIR {both out}.

14. X100 Timing

a. Set the FEET/DIV switch to five feet and the
multipiier to X100. Set the TG 501 for 1 us markers.

n. CHECK-~For one marker per division x2%.
2 g Sz

c. Remove cables from the 1503. Replacethe EXT CAL
connector.

15. X100 Position

a. Set IMPLS WIDTH for 100 ns puise, RET LOSS8 10
0 dB.

b, With ZERQO REF SET position the pulse leading

edge on the graticule center line.

c. CHECK—That the pulse start remains at the center
line when switching frem X100 to X10.

4. ADJUST-R1132 while in the X10 position so that
the pulse remains at the center line when switching
between X10 and X100.

4-10

16. ZERO REF SET

a. Set FEET/DIV to 50, muttiplier to X10, and IMPLS
WIDTH to 1000.

b. Rotate ZERO REF SET fully counterclockwise and
then fully clockwise.

¢. CHECK—The leading edge of the pulse should
move at tleast past the second vertical graticule line from
the left.

HORIZONTAL—METRIC VERSION
(See Step 9 for Standard Version)

Control Settings

RET LOSS 0dB

NOQISE FILTER Cut

0-dB SET 2 div pulse
DiSTANCE Diai 000
METRES/DIV 50

Muitiplier X10

CABLE DIELECTRIC Both out
VAR Fullyclockwise

17. Horizontal Gain and OFFSET

a. Use the POSITION controis to center the trace on the
graticuie.

REV JUL 1983
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h. Set R3217 (HORIZ—located on the QUTPUT AMPS
board) to the counterclockwise stop,

c. ADJUST—R3221 (H PCS—iccated on the QUTPUT
AMPS poard) to center the trace on the graticule.

d. ADJUST--R3217 (HORIZ) so that the retrace at the
start of the sweep is just off the graticule area and the trace
covers ail ten divisions of the graticule.

18. FAST RAMP

a. Connect the test oscilloscope test probetothe front
lead of ©1238 (see Fig. 4-7).

R1414

c1238 R12186 1865-234

Fig. 4-7. Fast Ramp test point.

b. CHECK—For a peak-to-peak ampiitude of 6V
+0.2 V. Ramp should begin at an approximate —2 V level
and ramp should end at an approximate +4 V levei.

c. ADJUST—RI1676 (RAMP PEAK) for a peak-to-peak
amplituge of § V £0.2 V with the ramp beginning at an
approximate —2V ievel and ramp ending at an ap-
proximate +4 V level {see Fig. 4-7).

d. Remove the test probe.

REV JUL 1883
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18. Timing
a. Set RET LOSS to 20 ¢B, and the muitiplier 1o X1.

b. Connectthe TG 501 Time Mark Generator through
a 80 () terminator to the CABLE connector on the 1503
Set the TG 501 to 1 us marks.

¢. Connect ~ TRIGGER OUT from the TG 501 to
TRIG/DURATION IN on the PG 501 Pulse Generator. Set
the PG 501 PERIOD to EXT TRIG, DURATION to G.1 ms,
and — QUTPUT controlto 5 Vinto 50 0 (10 Vinto 1 M),

d. Connectthe —OUTPUT fromthe PG 501tothe EXT
CAL terminals on the 1503 Main Board {see Fig. 4-8).

e, Setthe 1503 2ZERO REF SET sothat the test pulseis
off screen {left) and the time marks are set one per
graticule line. Use the VARIABLE PULSE DURATION
control on the PG 501 to obtain stable time marks.

f. CHECK—Each time mark shouid align with every
third graticule line.

g. ADJUST—R1216 FT/DIV CAL for one mark per
every third division.

20. DISTANCE Dial
a. Set the METRES/DIV switch to 10 metres.

b. Turn the ZERO REF SET ceontrol clockwise, stop-
ping when the last time mark puise is seen before fuily
clockwise is reached and set its leading edge on the
second graticule line from the ieft.

¢. Set the DISTANCE dial to 150.

d. CHECK-That the leading edge of the secondtime
mark puise, as seen as the DISTANCE dial is turned, lines
up on the second graticule line from the left.

e. ADJUST—R1414 DIST CAL to position theleading
adge of the time mark pulse on the second graticule line.
Check that the pulse is at the same point on the graticule
when the ZERQO REF CHECK button is pressed.
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NORMAL
OPERATION
EXY CAL —ILI-
MAIN BOARD -::l
JUMPER
REMOVED
SET UP FOR
CALIBRATION
TO PULSE —j 'g'
GENERATOR EXT CAL | i
MAIN BOARD
1865-24

Fig. 4-8. External Calibration connection.

t. CHECK—That when turning the DISTANCE dia!
from 150 to 300 and 450 that each marker puise is located
on the reference line within +1 digit of the dial.

24. Cable Dielectrics

a. Set the METRES/DIV switch to 25, the multiplier to
X1, and select 1 us markers.

b. Select SOLID POLY dielectric and position a time
marker on the second graticule tine from the left usingthe
ZERQ REF SET control.

c. CHECK—That the markers are 3.75-4.15 division
apart.

d. Select the FOAM POLY dietectric.

2. CHECK—For 4.66-5.06 divisions between pulses.

f. Switech the CABLE DIELECTRIC buttons back to
AlR (both out).

22. X160 Timing

a. Setthe METRES/DIV switch to five metres, and the
multiplier to X10. Set the TG 501 for 1 us markers.

4-12

p. CHECK—For one marker every third division 2%,

c. Remove cables from the 1503. Replacethe EXT CAL
connector.

23. X1 Position

a. Set IMPLS WIDTH for 1000 ns pulse and RET LOSS
to G dB.

h. With ZERQ REF SET position the pulse leading
edge on the graticule center line.

c. CHECK-—That the pulse start rernains at the center
line when switching from X10 to X1.

d. ADJUST—R1132 while in the X1 position sothatthe
pulse remains at the center line when switching between
X1 and X10.

X-Y OUTPUT MODULE

Controt Settings

RET 1LOSS CdB
NOISE FILTER Out

0-dB SET 2 div puise
DiSTANCE Diat 000
FEET/DIV 5
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{METRES/D#V} {1}
Multiplier X10 (X1)
CABLE DIELECTRIC SOLID POLY
IMBPLS WIDTH 10

Connact the 50 (3 terminator to the 1503 CABLE
connector.

24. Pen Lift Signal

a. Setthe Digital Multimeter RANGE/FUNCTION con-
trol to 20 on the DC VOLTS scale.

5. Place the terminai connection link of the SUTPUT
MODULE board on the negative slope terminals {see Fig.
4-9).

c. Connectthe lead from the DVM Hiterminaltothe X-
Y OUTPUT MODULE PEN LIFT red terminal and the lead
from the DVM LO terminal to the X-Y QUTRPUT MODULE
PEN LIFT black terminal.

d. CHECK—Thatthe DVMshowsapproximateiy +5 V.

e. Momentarily push the RECORD switch 1o RECORD,
then release the switch. Check that the voltage goes to
+0.5 V or less and returns to approximately +5 V at the
end of the sweep.

f. Move the terminal connection link to the positive
stope terminals on the X-Y OUTPUT MODULE beard.

g. CHECK-—That the DVM reads approximatety 05V,

n. Push the RECORD switch to RECORD and check
that the DVM reads +4 V or greater, then returns to
approximately 0.5 V at the end of the sweep.

NEGATIVE SLOPE
A

1<§>§J—

POSITIVE SLOPE

1782-13

Fig. 4-9. X-Y Outpui Module strap.
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25. Y GUTPUT

a. Move the test leads from the PEN LIFT terminals to
the corresponding Y terminals of the X-Y QUTPUT
MODULE.

b. Set IMPLS WIDTH to 100 ns and turn ZERC REF
SET complietely clockwise

c. Push and hold the RECORD switchtc RECORD and
adiust the POSITION controls so that the DVM reads
0.0 V.

4 Turn ZERO REF SET slowly counterclockwise and
check that the DVM rises to approximately +0.4V,
Release the RECORD switch.

e, ADJUST—R7225 (on X-Y OUTPUT MODULE
board) untii the DVM peaks at +0.4 V while holding the
RECORD switch to RECORD and siowly rotating the
ZERC REF SET control

£ The dot on the teft side of the crt should move one
division for each 0.1 V read on the DVM.

26, X OUTPUT

a. Move the test leads to the X terminals.

b. Press the RECCRD switch.

¢. CHECK-—That the voltage reads from 0 to 1V
{100 mV/div) as the dot moves across the screen.

REPLACING THE CASE ON THE 1503

To replace the case on the 1503, proceed as follows:

1. Remove any termination and adapters from the
CABLE connector.

2, Remove the battery pack and power cord from the
pack of the 1503

3, Place the EMI shields on the top and bottom of the
1503,

4. Stand the 1503 on its face. Lubricate the surface of
the rubber seals around the edge of the subpanet with a
waterproof fubricant.
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5. Slide the case over the back of the unit. until it has
reached the subpanel

6. Tighten the four screws on the back of the case untii
the case is aligned with the groove at the back of the
subpanei.

7. Make sure the case is in theé groove; then. using a
torque screwdriver, tighten the four screws to eight inch-
pounds.

NOTE

If the screws areg tightened more than eight inch-
pounds, the case may crack. if the screws are not
tightened equally to the required torque. the wafer-
tight integrity of the case may be compromised.

4-14

8. Place the battery pack in i{s compartment and
tighten the two screws {finger tight is sufficient).

9. Place the power cord and therest of the accessories
inthe front cover storage compartment and latchit closed.

10. Place the front cover over the front cover panel and
ctose the latches.



Section 5—1503

MAINTENANCE

NOTE

It is recommended that the 1503 be serviced at a Tektronix Service Center. The instrument should be serviced
by & technician skilled in sampling and pulse techniques.

This section of the manual providas information used
for preventive maintenance, corrective maintenance, and
troubleshooting the 1503. The physical location of all
circuit components on the circuit boards are shown on the
circuit diagram puliout.

Preventive Maintenance

Preventive maintenance consists of cleaning, visual
inspection, lubrication, etc. Preventive maintenance per-
formed on a regular basis wilt help improve the reliability
of the instrumeni. The severity of the environment to
which the 1503 is subjected determines the frequency of
neaeded maintenance. A convenient time to perform
preventive maintenance is preceding recalibration of the
instrument.

Cleaning

Accumulation of dirt in the instrument can cause
overheating and compgnent breakdown. Dirt on com-
ponents acts as an insulating bianket and prevents
efficient heat dissipation. it also provides an electrical
conduction path.

NOTE

To remove the instrument cabinet, see Preliminary
Procedqure at the beginning of the Calibration
procedure. When the cabinet is removed, the water-
tight feature may be compromised when the case (s
reinstalled. See the instructions at the end of the
Calibration procedure on replacing the case on the
1503.

Intertor. The 1503 is constructed so that the interior of
the instrument is protected from dust.

Therefore, the interior of the 1503 should not require
cleaning uniess tha unit has been left with the front cover
removed and the plug-in compartment empty. The best
way to clean the interior is to blow off the accumutated
dust with low-pressure air. Remove any dirt that remains
with a soft brush or a cloth dampened with & mild

detergent and water soiution. A cotton-tipped applicator
is useful for cleaning in narrow Spaces on circuit boards.

3 CAUTION g

PR
Avoid the use of chemical cleaning agents which
might damage the plastics used in this instrument.
Avoid chemicals which contain benzene, toluene,
xylene, acetone or similar sofvents.

Exterior. The cabinet exterior can be washed with soap
and water and rinsed with clear water. Loose dust
accumulated on the front panel is best removed with a
small brush or a soft cloth dampened with amild detergent
and water soiution. Abrasive cleaners shouid not be used
on the front panet.

CRT Implosion Shield. The face of the crt can be
cleaned by using i{SOPROPYL ALCOHOL applied and
wiped very gently dry with KENDALL "NEBRIL" non-
Woven wipes.

Lubrication

The retiability of potentiometers, switches and other
moving parts can be maintained if they are kept properly
jubricated. However, 160 much lubricant is as detrimental
as too iittle lubricant. A lubrication kit containing the
necessary lubricants and instructions is available from
Tektronix, Inc.

Visual inspection

Prior to recalibration, the 1503 should be inspected for
such defects as broken connections, damaged circuit
boards, improperly seated transistors or pin connectors,
frayed cablie shields and heat-damaged components.

The corrective procedures for most visible defects are
chvious. Particular care should be taken if heat-damaged
components are found. Overheating usually indicates
other trouble in the instrument, s¢ it is important that the
cause of overheating be corrected 1o prevent recurrence
of the damage.
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Semiconductor Checks

Feriodic checks of the semiconductors in the 1503 are
not recommended. The best check of semiconductor
performance is actual operation in the instrument. More
getails on checking semiconductor operation are given
under troubleshoacting.

fecalibration

To ensure accurate measurements, check the calibra-
tion of the 1503 after each 1000 hours of operation or every
six months if used infrequently, In addition. replacement
of components may necessitate recailbration of the
affected circuits. The caiipration procedure can be heipful
in localizing troubles in the instrument. Problems may be
tound or corrected by recatibration.

Servicing the Batlery

The battery pack shouid be inspected every sixmonths
or every 500 hours of operation, whichever occurs first.
The entire battery pack should be replaced if venting or
corrosion has occured.

TROUBLESHOOTING

The following information is provided to facilitate
troubleshooting of the 1503, Information contained in
other sections of this manual shoutd be used atong with
the following information to aid in locating defective
components. An ungersianding of the circuit operationis
helpfut in locating troubles. See the Circuit Description
section for information.

Troubleshooting Aids

Diagrams. Circuit diagrams and correspanding circuit
baards are located on foidout pages at the rear of the
manuai. Section 7 contains the Electrical Parts List. From
these schematics and parts lists, the component number,
location, electrical characteristics and Tektronix, inc. part
number can be cross-referenced. The components that
are located on the front panel are shown on the circuit
diagrams with their front-panel titles enclosed in a block.
Additional aids for troubleshooting can be found in the
Catibration section of this manual.

COMPONENT REMOVAL AND
REPLACEMENT

Fuses

All ac line fuses are iocated on the front panel. All dc
protection links and spares are located on the Power
Supply board inside the instrument, Remove the 1503
from its case. Remove the aluminum shield from thetop of

the unit, The fuses are uprignt plug-in types located near
the center of the instrument {see Fig. 5-1).

+8v
{(EARLY INSTRUMENTS)

SPARES

Fig. 5-1. DC protection iink focation.

Transistor and integrated Circuits

See Fig. 5-2 for the iead configurations of the tran-
sistors and integrated circuits used in the 1503.

Circuit Board Replacement

Most of the components mounted on the ¢ircuit boards
can be replaced without removing the boards from the
instrument. An exception is the HV circuit board which is
located underneath the Power Supply board. If a circuit
poard is damaged beyond repair, the entire assmebly
(including ail soldered-on-components) can be repl aced.
The number is given in the Electrical Parts List for the
completely wired board. Note the position of all plugs and
connectors t¢ make replacement easy.

Use the foliowing procedure to remove a circuit board.
Foliow the inverse procedure to replace boards.

Power Supply Boards

1. Remove the four screws.




Piastic-Cased Transistors i

| Power Transistors

FET's I
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{1206) 1792-36

Integrated Circuits

Fig. 5-2. Transistor and integrated-circuit tead configuration.
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2. Remove the pin connectors to £1, P2, and P3 near
the rear edge of the board.

3. Carefuily liff the rear of the board until the pin
connectors underneath come into view.

4. Remove the pin connectors from the bottom of the
board and lift it cut of the chassis.

HV Board

1. Remove the Power Supply board following the
previous procedure.

DANGER

2 kV may be present on the HV Board from charged
capacitors.

2. Discharge the possible 2 kV potential by piacing a
short between point A, Fig. 5-3 and ground. This paint is
accessible by removing the Battery Pack and turning the
1503 upside down,

1782-37

Fig. 5-3. Rear view of the HV board.

3. Remove the pin connectors.

4. Remove the four screws helding the board in the
chassis.

5. Lift the HV board out of the chassis.

Power Cord Conducior ldentification

Conductor Color Alternate Color
Ungrounded {Line} Brown Black
Grounded (Neutral} Blue White

Grounding (Earthing) Green-Yellow  Green-Yellow

Power Transformer

1. Remove the Power Supply and the HV boards from
the chassis using the previous procedures.

2. Unsoider the two leads on the bottom of the Power
Transformer.

3. Remove the four bolts holding the transformer in
place. The groundwire and fug on the bottom will come off
when the boit and nut are removed.

4. Lift the Power Transformer out of the chassis.

Output Amplifier Board

1. Bemove the four pin connectors from the top of the
Output Amps board.

2. Remove the four screws holding the board in the
chassis.

3. Lift the board out of the hole in the side of the
chassis,

Logic Board

1. Remove the three pin connectors from the Logic
board.

2. Remove the four screws holding it in the chassis.

3. CAREFULLY li#t on the rear of the Logic board to
puli the board off the ten feed-thru pins which are
mounted on the chassis. Lift the board off the chassis
when clear of the pins. '

4. Use care when replacing the board o prevent
bending the pins or the pin connectors on the board.




Vertical Amp/Slow Ramp Board

Removal of the main board and the Vertical Amp/Slow
Ramp board requires removal of some front panel con-
trols. This will destroy the water-tight seals, and special
techniques are required to replace the components and
preserve the seals. The removal of these boards should be
done at a Factory Service Center.

Cathode~Ray Tube Repltacement

To replace the crt, proceed as follows:

. WARNING I

Use care when handliing a cri. Protective clothing
and safety glasses should be worn. Avoid striking it
on any object which might cause it to crack or
implode, When storing a crt, place it in a protective
carton or set it face downin a protectedfocation cn a
smoothsurface with a soft mat under the faceplate to
protect it from scratches.

1. Remove the Battery Pack from the 1503,

2. Remove the pin connectors from the top of the
Ouiput Amps board.

3. Remove the four screws hoiding the crt socket
bracket to the frame.

4, Removethescrew bracingtherear ofthecrt socket,

5. Slide the entire assembly (ert, socket, bracket, and
crt shield) to the rear about 1/4 inch. Lift straight up onthe
entire assembiy, clearing the tabs on the front panel
casting.

8. Setthe assembly on top of the 1503 with the socket
wiring still attached.

7. Remove the rubber gasket from around the crtface.
8. Unplug the socket from the crt,

9. Carefuily remove the crtfromthashieid, guidingthe
two-wire pin connector through the hole in the shieid as
the crt comes out the front.

10. The Trace Rotation Yoke {L0234) can now be
removed and instalied on the new cri. Position of the Yoke
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isnotcritical. Make sure itistight againstthe nect ofthecrt
and fastened with tape.

t1. install the crt reversing the above procedure. Use
care whean tightening the screw bracing the crt from the
rear of the chassis.

230/115 Volit Line Selector. The line selector is com-
posed of the input transformer’s terminals and can be
wired for either 115 Vor 230 V. ltisfactory wired for 115 V.
If 230 V operationis required, remove the wire straps from
iugs 1-2 and 3-4 of TO389then connect astrapfromiug 2to
lug 3. See Fig. 5-4.

TO LINE ”
FUSE T0389

y

a. 115 V AC Transformer Wiring

TO LINE ﬂ
FUSE

. J

b. 230 V AC Transformer Wiring.

186518

Fig. 5-4. Power transformer wiring,
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e
Y CAUTION ¢

ifthe instrumentis wired for 230 V operation, be sure

that the two front panel fuses are changed to the

proper slow-blow fuses described in the parts list,

Water-tight Seals

The 1503 may be operated in any weather {rain, snow,
dust, etc). To prevent moisture and dust from getting
inside the instrument, special seals are used arcund the
pushbuttons, crt, power switches, and rotary controts,
Removal of any of the components on the front panel will
require special resealing procedures to retain their water-
tight integrity. We recommend that the instrument be
returned to a Tektronix Factory Service Centerto havethis
resealing done, if water-tight resealingis required. Sealing
instructicns are included in this section, however.

The gaskets installed in the slots around the front panel
casting where the case and front cover fit, should be

replaced at regular intervals {six to eight months depen-
ding on locality and use).

in order to maintain the water-tight integrity of the
1503, it is important to visually inspect the water-tight
seals periodically. Seals around the X-Y Output Module,
the battery pack and the front cover seal onthefront panel
should be checked reguiarly to see that they have not
become damaged. The clam shel} seal on the back of the
front-panel casting and the seals around the front-panel
controls and connectors should be inspected when the
cabinet has bean removed for maintenance, calibration
purposes, or if a leak is suspected.

E CAUTION é
Anytime the cabinet has been remaved from the
1503 or when any front panel controis or connectors
have been removed from the front panel, the water-
tight integrity of the 1803 will be jeopardized.

RESEALING PROCEDURES

MATERIALS REQUIRED

Notes

This Room Temperature Vulcan-
izing agent {RTV) is used to form
watertight gaskets. (After appli-
cation, allow 24 hours curing
time.)

This RTV agent is used where the
appiication requires a sealant
maore fluid than the No. 3144 seal-
ant. (Atlow 24 hour curing time.}

Tektronix Part No. Description

006-2302-00 Dow Corning No. 3144
Adhesive Sealant

252-0188-00 Dow Corning No. 3140
Coating

006-0315-00 Dow Corning No. 4
Silicone Dielectric
Compound

006-2475-00 Dow Corning No. 1204
Primer

006-2207-00 General Electric
No. G-861 Silicone
grease

0G6-0500-00 Acetone

008-0034-0C Isopropyl Alcohol

5-6

This compecund is used in the
Battery Pack assembly.

Used as a primer for No. 3144
sealant applications.

Used as a waterproof ubricant.

Cleaning Agent.
Cleaning Agent.



ASSEMBLY PROCEDURES

NOTE

in the following assembly steps, the parf being
discussed is identified by its focation in the
Replaceahle Mechanical Parts list (MPL} of the
Instruction Manual,

1. Preparation of the Subpanel for further assembly
{see Fig. 5-5}

a SUBPANEL, FRONT
MPL ltem 3-26.

b. Procedure

1. Clean entire Subpanel with isopropyi alcohot,

BATTERY METER HOLDER
POWER SWITCH SEAL

MOUNTING SCREW

IMPLOSION SHIEL

MAIN SEAL

FRONT _
PUSHBUTTON SEAL - DISTANCE METER \|
PUSHBUTTON SHAFT :

178259 FUSEHQLDER, WASHER :

Fig. 5-5 Subpanel, identification of parts for steps 1 through 7.

2. Install the Holder for the Battery Level indicator
in the Subpanel

a. HOLDER
MPL ltem 2-57,

b. Procedure

1. Insert the hoider into the Subpanel,

2. This item doss not require the application of a
sealing compound.
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3. install the seal for the Power Switch in the
Subpanel
a. SEAL, SWITCH
MPL Item 2-55.

b. Procedure

1. Clean mating surface of seal with acetone.

2. Coat mating surface of seal with No. 3%44
sealant.

3. Install seal in Subpanel.

4. Install washers for the Fuseholders in the
Subpanel

a. WASHER, FLAT (2 ea.)
MPL [tem 2-51.

b. Procedure

1. Clean the washers with acetone.

2. Coat the mating surfaces of the washers with No.
3144 sealant.

2. Insert the washers in the Subpanel.

5. Instali the Pushbution seals in the Subpane}
a. SEAL, PUSHBUTTON
MPL Item 2-53, MPL Item 2-54, and MPL ltem 2-52,

b. Procedure

1. Clean mating surfaces of seals with acetone.
2. Coat mating surfaces with No. 3144 Seaiant.

3. install seals in subpanel.

6. Installation of rubber seats in two grooves
located on the outer {see Figs. 5-5 and 5-6) edges of
the front and rear sides of the Subpanel

a. SEAL RUBBER (2 ea))
MPL item 2-58.
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. Procedure

1. Clean the rubber seais with acetone.

2. Apply a film of No. 3140 sealant to the inner
surface of each groove. See Fig. 5-6. Do not apply the
sealant to the other surfaces of the grooves, No. 3140is
more fluid than No. 3144 and can be applied with a
hypodermic type applicater.

3. Place a seal in each greove. Trim each sealtoa
tength such that its ends butt together. Apply a film of
No. 3140 sealant to the butt joint.

4. Before installing the instrument in a cabinet,
tubricate the outer edges of the seals as shownin Fig. 5-
8.

¢c. Procedure

1. Ciean the retainer and the impiosion shield
mounting area of the Subpanel with acetone,

2. Remove the protective paper from the implosion
shieid,

3. Position the shield on the Subpanel and form a
continuous bead of No. 3144 sealant, approximately
090 inch in diamter, around the shield/Subpanel
interface.

4, Position the retainer over the bead of sealant and
press into place.

G-661 FRONT SiDE
LUBRICANT

RUBBER Seal (FRONT!}

s

NOQ. 3144
SEALANT

RETAINER

REMOVE
EXCESS
SEALANT

NANRNANAY

[/

SHIELD
SUBPANEL

FrQE-it

QUTSIDE EDGE
NQ. 3140
RUBBER Seal (REAR) SEALANTY
G-661 ] REAR SIDE
LUBRICANT
1792-60

Fig. 5-6. Rubber Seals, edge sealing for subpanel.

7. instali theimpiosion shield andits retainer onthe
Subpanel (see Figs. 5-5 and 5-7)

a SHIELD, IMPLOSION
MPL tem 2-91.

b. RETAINER
MPL 1tem 2-9C.

58

Fig. 5-7. Detail of implosion shield sealing.

NOTE

1. Pressing the retainer should cause some of the
sealant to appear outside the retainer area, see Fig.
5-7. Failure of the sealant to appear at any point
around the retainer is an indication of inadequate
seaiing.

2. When performing this step, assure that the shield
makes flush contact with the subpansl, see Fig. 5-7.

5. After g curing time of approximately 4 hours, use
a small wooden dowel, such as a Q-tip handle, and
remove the excess seafant that is visible between the
shield and retainer.




8. Preparation of Front Panel for assembly {see Fig.
5-8}

a. FRONT PANEL
MPL ltem 2-49 and {(Option 5) MPL ltem 2-48.

b. Procedure

1. Cieanmating surface of front panef with acetone.

2. Coat mating surface of panel with No. 1204
primer. Allow 2 hour curing time.

9. Bonding of Piug-in Compariment seal to Front
Panel (see Fig. 5-8)

a. SEAL, PLUG-IN
MPL Item 2-50.

b. Procedure

1. Clean mating surfaces of seal with acetone.
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2. Apply No. 3144 sealant to mating surface of seal.
3. Position seal on rear side of Front Panel,

4. Aliow 2 hour curing time. inspect seal bond. and
remaove any excess seafant, Allow an additional 22 hour
curing time.

NOTE

Be sure seal is bonded securely to edge of panel as
well as rear surface of panel,

10. Bonding of washer to BNC type connector that
is located on the Main Circuit Board Assembly {see
Fig. 5-10)

a. CONNECTOR, RECEPTACLE
MPL ltem 2-170.

BATTERY METER
POWER SWITCH SHAFT

VARIABLE RESISTOR

1602 IR CAFLE LE8TER

BNC CONNECTOR
VARIABLE RESISTOR

CAM SWITCH
SHAFT INSERT

---—--/\*j’{““g *

FRONT PANEL INSTL mp:ﬂ“i‘:’
200
oG
CABLE racus INTENBITY
EAUTION
05 Kot
APPLY BN
VosTAGE

TOGGLE SWITCH

- l" .
&
VARIABLE RESISTOR ——/ \ /
FUSEHMOLDER

PLUG-IN SEAL

/ DIELECTRIC VAR RECORD

§45

1782-62

Fig. 5-8. Front Panel, identification of parts for assembly steps 8 through 26,
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PANEL SEAL

NO. 3144

G-661
SEALANT LUBRICANT

179253

Fig. 5-8. Detaii of Piug-in Compartment seal.

NO. 3144
SEALANT

G-661
" _LUBRICANT

1 rn

i
BNC CONNECTOR

\WASHER

1752-64

Fig. 5-10. Detail of BNC Connector and Washer.

b, WASHER, FLAT SPONGE
MPL ltem 2-94,

¢ Procedure

1. Clean mating surfaces of BNC Connector and
Washer with acetone. Allow to dry.

2, Apply No. 1204 Primer to mating surface of BNC
connector. Allow 2 hour curing time,

3. Coat mating surface of washer with No. 3144
sealant.

4, Assemble washer on BNC connecteor.
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11. Install pushbuttons and their shaft assemblies
{see Fig. 5-11)

a. PUSHBUTTONS

MPL item 2-7. MPL [tem 2-8, MPL ltern 2-9, MPL ltem
2-10, MPL item 2-11, MPL item 2-12, MPL ltem 2-13,
and MPL Hem 2-14.

b. EXTENSION SHAFT
MPL item 2-97 (8 ea.).

¢. Procedure

1. Clean the mating surfaces of each shaft with
isopropyl zlcohot.

2. Insert the shafts into the pushbutton seals. See
Fig. 5-11.

3. Apply bead of No. 3144 sealant to each shaft/seal
interface.

4. instail pushbuttons in their respective locations.

SHAFT

NQ. 3144
SEALANT 1792-65

Fig. 5-11. Detail of Pushbuttons and their Shafts.

12. Attach Subpanel to the three Frame Sections
{see Fig. 5-12)

a. FRAME SECTIONS

Left, MPL Hem 3-115; Center, MPL ftem 3-116; Right,
MPL 1tem 3-117.

@



b, SCREWS
1. MPL item 3-27 {1 ea.), MPL item 3-28 (5 ea.).

c. Procedure

1. Fill the countersunk screw holes onthe Subpanei
with No. 3144 sealant. See Fig. 5-12.

2. Attachthe Subpanet to the three Framesections.
The decorative screw is instailed in the upper-left
corner of the subpaneil.

REMOVE,
EXCESS NO. 3144
SEALANT SEALANT

1792-68

Fig. 5-12. Detail of Subpanel screwhole sealing.

13. Instail Front Panel on Subpanel
a. Procedure

1. Apply G-661 lubricant to the rear surface of the
Plug-in Seal, and to the two Fuse Molder Seals.

2. Place Front Panel on the Subpanel.

14. install Fuseholders in Front Panel {see Fig.
5-13)

a. FUSEHOLDERS
MPL item 2-26,

h, Procedure

1. Installthe two Fuseholdersasshownin Fig. 5-13.

2. Tighten the retaining nut on the fuseholder until
the Front Panel is pulled flush with the Subpanei.
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AR AT T W o W

Y\ CAUTION 3

P NP S S

Do not overtighten.

SUBPANEL —,

SILCONE SPONGE
WASHER

S e

ALUMINUM
WASHER

1792-57

Y.
\

FUSEHOLDER

NEQOPRENE WASHER

FRONT PANEL

Fig. 5-13. Detail of Fuseholder installation.

15. Instait Fuseholder Caps (see Fig. 5-14)
a. WASHERS
MPL item 2-27.

b. Procedure

1. Clean washers and Fuseholder Caps with
isopropy! aicohol.

2. Appiy No. 3144 sealantto onesurface of awasher
and place the washer in one of the Fusehoider Caps.
Repeat for the other washer and cap.

3. Insert the caps in the Fuseholders and press to
ensure the washers are fully seated.

4. Remove the caps, inspect, and remove any
excess sealant.

5 Apply a film of G-661 lubricant to exposed
surface of washer.

6. Insert fuse {see Electrical Parts list for correct
value) into cap and install cap with fuse in the
Fuseholder.

5-11
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WASHER

CAP

NG. 3144
SEALANT

Fig. 5-14. Detaif of Fuseholder Caps.

16. Install Battery Meter (see Fig. 5-15 and 5-16)
a. METER
MPL ltem 2-56.

b. Procedure

1. Apply a thin bead of No. 3144 sealant to the
tunction of the bezel and meter canister (see Fig. 5-13),

NO. 3144
SEALANT

1792-93

Fig. 5-16. Alignment of Battery Meter.

17. Install the FOCUS and INTENSITY controls
(see Fig. 5-17)

a. RESISTOR, VARIABLE (2 ea.)
MPL item 2-40 and ttem 2-43.

These two variabte resistors are used for FOCUS
and INTENSITY controf and are listed in the Electrical
Parts list

b, Procedure

1. Unscrew the bushing part of the resistor
assembly and pack the barrel/shaft interface with G-
661 lubricant.

2. Screw the bushing intc the resistor assembiy.

3. Form a bead of No. 3144 sealant around thefillet
area of the bushing.

4. Use the washers and nuts supplied and instali
these two controls in the Front Panet.

Fig. 5-15. Application of sealant to Battery Meter.

2. Install Meter in Front Panel with markings align-
ed as shown in Fig. 5-16.

BARREL

NQO. 3144
SEALANT

4

BUSHING

ana

SHAFT

1792-7G

Fig. 5-17. Application of sealant to FOCUS and INTENSITY
controls.

)



18. Install FINE POSITION control (see Fig. 5-18
and 5-19)

a. RESISTOR, VARIABLE
MPL ltem 2-32.

The part number for this variable resistor islisted in
the Electrical Parts tist.

b. Procedure

1. Form a bead of No, 3144 sealant around the
bushing threads as shown in Fig. 5-18.

2. Install nut on bushing as shown in Fig. 5-19.

3. Form a bead of No. 3144 sealant at the interface
of the nut and bushing as shown in Fig. 5-19.

4. UJse washer and nut supplied and install the
control in the Front Panel.

NO. 3144

SEALANT

17E2-T1
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19. Install the DISTANCE METER in the Front
Panei (see Fig. 5-20)

a. RESISTOR, VARIABLE
MPL Item 2-48.

This variable resistor is listed in the Electrical Parts
iist as the Distance Meter.

b. Procedure

1. Insert the resistor assembiy in the Front Panel.

2. Form a bead of No. 3144 sealant at the interface
of the resistor assembtly and the Front Panel. The bead
should include the threads and anti-rotation lug.

3. Use the flat-washer, lock-washer, and nut fo
secure the resistor assembly to the Front Panel.

Fig. 5-18. Application of sealant to FINE control bushing.

NUT

NO. 3144
SEALANT

-.-l st 250 +.015

\ n n | LOCK WASHER
V ]

FLAT WASHER

1\

0" RING

RESISTOR
ASSEMBLY

\METER

1782-73

179272

Fig. 5-19. Application of seatant to FINE control nut.

Fig. 5-20. Instaiiation of Distance Meter.
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20. Install the ZERO REFERENCE control in the
Front Panel (see Figs. 5-21 and 5-22)

a. RESISTOR. VARIABLE
MPL [tem 2-49.

This variable resistorislistedinthe Electrical Parts list.

B, Procedure

1. Form a bead of No. 3144 sealant arcund the
threads of the bushing as shown in Fig. 5-21.

2. Flatten or remove the anti-rotation ifug on the
resistor housing.

3. Install nut as shown in Fig. 5-22.

4. Form a bead of No. 3144 sealant arcund the
nut/bushing interface.

5. Use attaching hardware and install resistor in
Front Panel.

LuUG

NO. 3144
SEALANT

& ﬁ[:j::_"m

1re2.74

Fig. 5-21. Application of sealant to ZERQ REFERENCE control
bushing.

21. Install the Record control (see Figs. 5-23, 5-24,
5-25)

a. SWITCH, TOGGLE
MPL ltem 2-23.

b. CAP, TOGGLE SWITCH, SEAL
MPL itam 2-24.

5-14

c. Procedure

1. Form a bead of No. 3144 sealant around the
bushing/switch body interface as shown in Fig. 5-23.

2. install nut that was supplied with the switch, as
shown in Fig. 5-24.

3. Form a bead of No. 3144 sealant arcund the
bushing/nut interface as shown in Fig. 5-24.

4. Use attaching hardware and install the toggle
switch in the Front Panel.

5, install the cap-seal on the toggle switch (see Fig.
5-25),

NUT

NO. 3144
SEALANT

& [ F——

—*J e 250 1 015

179375

Fig. 5-22. Application of seatant to ZERQ REFERENCE control
nut.

NQ. 3144
SEALANT

1

0

1792-76

Fig. 5-23. Application of sealant to RECORD loggle-switch
bushing.



NUT (FLUSH WITH SW. BODY)

NOC. 3144

SEALANT
= }:::."D
-

Fig. 5-24. Application of sealant to RECORD teggie-switch nut.

RUBBER SEAL

00
NS

TR-TH

Fig. 5-25. Installation of rubber Cap-Seal on RECORD toggle-
switch. .

22. Install the VAR control and the 0-dB SET
control (see Figs. 5-26 and 5-27)

a. RESISTOR, VARIABLE

MPL item 2-19 (VAR controf), MPL item 2-35 (0-dB
SET control). '

b, Procedure

1. Partially unscrew Hex spacer nut and form a bead
of No. 3144 seatant around the bushing threads as
shown in Fig. 5-26.

2. Re-tighten the Hex spacer nut.

3, Pack the Shaft/Threaded Bushing interface with
G-661 lubricant as shown in Fig. 5-27.

4. Form abead of No. 3144 sealant ontheendofthe
Hex space nut as shown in Fig. 5-27.

5, install the resistor Vin the Front Panel.

@
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NQ, 3144
SEALANT

WASHER OR LUG

Flg. 5-26. Application of sealant to the 0-dB SET control bushing.

NQ. 3144
SEALANT

A
iy NSNS,

G-661
LUBRICANT

1732-80

Fig. 5-27. Detall showing lubrication and sealing for the variable
resistor,

23. Partial installation procedure for Main Circuit
Board Assembly

a. MAIN CIRCUIT BOARD ASSY.

Not shown in MPL as separate item.

b, Procedure

1. Lubricate washer on BNC connector with G-661
iubricant.

2. Insert Main Circuit Board Assembly into instru-
ment chassis engaging pushbutton shafts with their
respective switches. {Take care not to damage
pushbutton seals.)

5-15
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3. Do notinstaif Main Circuit Board holding scraws
at this point.

24, Install cam switch inserts (see Fig. 5-28)
a. INSERTY, SHAFT SEAL (2 ea)
MPL item 2-100.

b, PACKING (O-ring, 2 2a.)
MPL ltem 2-101.

¢. Procedure

1. Apply G-661 lubricant to C-ring and instali as
shown in Fig, 5-28.

2. Form a bead of No. 3144 sealant around the fillet
area of the insert.

3. Install the two inserts in the Front Panel. Tighten
until snug, then back off 2° to 3°. Remove any excess
sealant.

25. Finish instaltation procedure for Main Circuit
Beoard Assembly

a. Procedure

1. Install washer and nut on BNC connector.
Tighten nut to a torgue reading of 20 £3 inch-pounds,

2. Instali Main Circuit Board holding screws.

NO. 3144
SEALANT

/S 0-RING
/

Fig. 5-28. Lubrication of the O-rings and sealing for the cam-
switches.
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26. Install Power Switch Shaftinto Front Panel (see
Fig. 5-29)

& EXTENSION-SHAFT
MPL Htem 2-17.

b. BUSHING
MPL item 2-18.

¢. Procedure

1. Insert the bushing into the Power Switch Seal
that was previously installed in the Front Panel.

2. Apply G-661 lubricant to the detent area of the
Power Switch Shaft.

3. Install as shown in Fig. 5-29.

FRONT PANEL
G-661
LUBRICANT
<\ SHAFT
-
BUSHING
N SEAL
SUBPANEL s

Fig. 5-29. Instatiation of the POWER switch.

27. instailation of the POSITION knob and the FINE
POSITION knob {see Figs. 5-30 and 5-31)

a. KNOB, POSITICN
MPL ltem 2-4.

b. KNOB, FINE POSITION
MPL Iltem 2-2.

¢. Procedure

1. Apply G-661 iubricant to the POSITION knob as
shown in Fig. 5-30.



2. Assemble the POSITION knob and the FINE
POSITION knob on the control shafts as shown in Fig.
5-31.

G-661
LUBRICANT

o

“\\\“
"

.__/

! 7%
G-661 \\\\\“

LUBRICANT

Fig. 5-30. Lubrication of POSITION conirol knob.
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2. Actuate the pushbutton several times. Remove
any excess lubricant.

G-661
LUBRICANT

G-661 R RIIINANASSA,
LUBRICANT

1FGE-G0

Fig. 5-32. Lubrication of ZERO REFERENCE knob.

FINE POSITION KNOB

i
N
[

‘\\\\\\\\h\
//
1o Wi
.;n\\\\\
TIA

‘\\@.\\\\m\s

POSITION KNOB

$TGE-B4

Fig. 5-31. installation of knob on shaft.

28. Instaliation of the ZERO REFERENCE knob and
the zero reference CHECK pushbutton (see Figs.
5-32 and 5-33)

a. KNOB, ZERO REFERENCE
MPL ltem 2-4 (same as FINE POSITICON knob).

b. PUSHBUTTON
MPL ltem 2-3.

¢. Procedure

1. Apply G-661 fubricant to the ZERQ REFERENCE
knob as shown in Fig. 5-32.

2. Assemble the kncb and pushbutton on the
control shafts as hown in Fig. 5-33.

ZERO REFERENCE KNOB

A IS

EZ
MAEEARARRANT

A

2 e \\\\
| l"y/ Wﬂl,
P77 l.-”.{lﬂ/
ZNZS  QNNNWSE
N B
N -
\ﬁ PUSHBUTTON
N
\/
N
TR EG

Fig. 5-33. Installation of knob on ZERO REFERENCE control.

. 29. Install the FOCUS and INTENSITY knobs (see
. Fig. 5-34)

a. KNOB, 2 ea,
MPL Hem 2-1.

b. Procedure

1. Apply G-661 lubricant to both knobs as shownin
Fig. 5-34.

2. Install the knobs on the shafts of the FOCUS and
INTENSITY controls.
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KNOB

G-661
LUBRICANT

Fig. 5-34. Lubrication of FOCUS and INTENSITY control knobs.

30. Watertight sealing procedures for the Battery
Pack (see Figs. 5-35 and 5-36)

a. BATTERY PACK
MPL item 2-30.

b. PANEL
Not shown in MPL.

¢c. HEAT SINKS
Not shown in MPL.

d. GASKET
Not shown in MPL.

e. Procedure

1. Clean Panel with isopropyt atcohol,

2. Form a bead of No. 3144 sealant in and around
each of the six screw hotes in the Panel. See Fig. 5-35.

3. Appiy afilm of Dow Corning No. 4. Compound to
the mating surfaces of the heat sinks and the Panel and
join as shown in Fig. 5-36.

4. Clean the gasket with acetone.

5. Apply afilm of No. 3144 sealant tothe gasket and
attach it to the Panel as shown in Fig. 5-36.

5-18

NQ. 3144
SEALANT

/
r )

o
o °
O

o O
o ©

AR S

Fig. 5-35. Sealing of Batlery Pack screwholes.

GASKET

DOW CORNING
#4 COMPOUND

HEAT SINK

NO. 3144
1T92-89 SEALANT

Fig. 5-36. Appiication of dielectric type compound.

31. Watertight sealing procedures for the Front
Panel jacks of the X-Y Output Module, 016-0606-00,
(see Fig. 5-37)

a. FRONT PANEL
MPL ltem 3-13.

b. SUB PANEL
MPL item 3-14.

c. JACK, TIP: BLACK
MPL item 3-5.

&



d. JACK, TiP: RED
MPL Item 3-6.

SUBPANEL

NO. 3144
SEALANT

WASHER

NUT

JACK

FRONT
PANEL
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b. PIN, {shaft}
MPL ltem 3-8.

c. KNOB
MPL Hem 3-7.

d. Procedure

1. insert one of the Rins (shaft) through the Front
Panel and Subpanet.

2. Apply G-861 ubricant to the O-ring.

3. Position the O-ring on the shaft as shownin Fig.
5-38.

4, Place the knob on the shaft and tighten the
setscrew.

5. Repeat procedure for the second thrumbscrew.

Fig. 5-37. Detail of front-panel jacks.

e. Procedure

1. Clean the mating surface of the Subpanel with
isopropy! alcohol,

2. Align the Front Panel over the Subpanel and
insert one of the jacks in its respective position.

3. Form a bead of No. 3144 Sealant around the
Jack/Subpanel interface as shown in Fig. 5-37.

4. Use the supplied washer and nut to secure the
jack in position,

5. Repeat Steps 3and 4tor the remainingfive jacks.

32. Preparation of the Thumbscrews that are used
tor securing the X-Y Qutput Module (see Fig. 5-38)

a. PACKING (C-ring)
MPL Item 3-10.

WASHER

KNOB
SHAFT

(A

VL

O-RING

FRONT PANEL

SUBPANEL

17G2-01

Fig. 5-38. Detail of X-Y Module thumbscrews.
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33. Attach Latch Assemblies (2 ea.) to the Front
Cover (see Fig. 5-39)

a. COVER, FRONT
MPL Item 1-29.

b. LATCH ASSY.
MPL item 1-0.

¢. Procedure

1. Clean mating surfaces of Front Cover and Latch
Assembiy with isopropyl alcohol

2. Apply No. 3144 sealant to the two screw-holes in
each Latch Assembiy as shown in Fig. 5-39.

3. Attach the two Latch Assemblies to the Front
Cover.

REMINDER: Don't forget to lubricate surface of rubber
seals around edge of subpanel with G-6611ubricant before
installing instrument in cabinet and attaching front cover,

NQ. 3144
SEALANT

1792-92

Fig. 5-39. Sealing of latch-assembly screwhotles.

Distance Indicaior Knob Replacement

it it is necessary to attach a knob shell/lens assembly to
the DISTANCE indicator, form a bead of No. 3144

5-20

acghesive sealant {Tektronix Part No. 006-1171-00} at the
interface of the DISTANCE indicator and the knob shetl.

REPACKAGING FOR SHIPMENT

If the Tekironix instrument is to be shipped to a
Tektronix Service Center for service or repair. attach atag
showing: owner {with address) and the name of an
individual at your firm that can be contacted. compiete
instrument serial number and a description of the service
required.

Save and re-use package in which yourinstrument was
shipped. !f the original packaging is unfit for use or not
available, repackage the instrument as follows:

1. Obtain a carton of corrugated cardboard havinginside
dimensions of no less than six inches more than the
instrument dimensions; this will atiow for cushioning.
Refer to the following table for carton test strength
requirements,

2. Surround the instrument with polyethylene sheeting to
pratect the finish of the instrument.

3. Cushion the instrument on ali sides by tightly packing
dunnage or urethane foam between carton and instru-
ment, allowing three inches on all sides.

4. Seal carton with shipping tape or industrial stapler.

SHIPPING CARTON TEST STRENGTH

Gross Weight (Ib) Carton Test Strength {Ib)

G-10 200
10-30 275
30-120 375

120-140 500
140-160 600
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OPTIONS

Option 1 provdes discrete cable dielectric (relative propagation velocity) selections from 0.210 1.0
in .01 increments.

Option 4 provides a chart recorder for self-contained hard copy capability.

Option 5 provides metric calibration and metric front-panei notation.

Cption 76 provides a crt with P7 phosphor, which is excellent for long-persistence display
requirements.

POWER CORD OPTIONS

Option At 220 V/16 A, Universal Europe, 161-0132-00.
Option AZ: 240 V/13 A, United Kingdom, 161-0133-00.
Option A3: 240 V/10 A, Australian, 181-0135-00.
Option A4: 240 V/15 A, North American, 161-0134-00.

Option A5: 250 V/B A, Swiss, 161-0154-00.

4 5 8 9 8 11 12 13 14

5 s
PORTION

Fig. Option 1-1, Front-panel controls.
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OPTION 1

1503 OPTION 1 differs fromthe 1503 standard modet as
follows:

1. The two front-panel CABLE DIELECTRIC pushbut-
tons have been replaced by two rotary DISTANCE CAL
switches, the VAR adiustment has been deleted. To make
these changes a PC Board (PC 9) has heen added. See
Fig. Option 1-2.

Fig. Option 1-2

2. The INTENSITY function has been removed and
factory set; the FOCUS control has been refocated. A
change in the High Voitage Board has been made
accordingly. See Fig. Option 1-3.

3. RET LCSS (dB) has been renamed SENSITIVITY
(dB}.

4. IMPLS WIDTH has been redefinedas TEST-PULSE,
and the pushbuttons have been marked SHORTY, MED,
and LONG, instead of 10, 100, 1000.

Front-Panei Controls

1. CABLE Precision bnc connector used to
transmit theimpuise signalintothe
test cable and receive thereflected

signal.

2. impedance
selectors

Two push buttons used to select
the 1503 output impedance. 50 (2
pushed in, selects 500 im-
pedance. 75 ) pushed in, selects
75 Q) impedance. Both pushed in,

10.

11,

12.

FOCUS

POSITION/FINE

. ZERO REF

CHECK

ZERO REF
SET

. SENSITIVITY

{dB)

POWER

0dB SET

NOISE FILTER

BATTERY

DISTANCE

selects 125 Q) impedance. Both
out, select 93 7 impedance.

Controls sharpness of ¢rt display.

Vertical position controis for crt
display.

Fush button to check horizontal
reference location of test impuise
signal on crt.

Horizontal pulse position control
for crt display. Sets fest signal
edge to a vertical referenceline on
the crt when the DISTANCE dial is
at 000 or ZERO REF CHECK but-
ton is pushed.

Selects dB reference level of
the reflected signal. 6—80 dB in
seven calibrated steps. FINE adds
0—18 dB.

Push-pull, off-on switch. Does not
affect battery charging circuits.

Screwdriver adjust for G dB ref-
erence level. Used to get ampli-
tude of test puise.

Reduces dispiayed noise. Display
sweep rateisreduced by afactor of
ten,

indicates relative charge of power
pack.

Indicates the distance from 1503to
a point on the test cabie; 0to 25000
feet {0 to 500 metres) at X100 {X10).
Disabled when the FEET/DIV
(METRES/DiV) controt is setto 50
(100) and the multiplier is set fo
X100 (X10).
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13. X106 (X1 Two-position switch for X108 (X1}
X1G0 {(X10) or X100 {X10} mutliplier. Affects
both DISTANCE diai and FEET/

DiV (METRES/DIV) controf,
14, FEET/DIV Seiects horizontal deflection fac-

(METRES/DIV)  tor.
X10 (X1} = 5 to 500 feet/div (1 to
100 metres/div).
X100 (X10) = 50 to 3000 feet/div
{10 to 1000 metres/div).

18 TEST PULSE Selects duration of test impulse;
SHORT {10 ns), MED (100 ns), or

LONG (1000 ns).

168. DISTANCE CAL Two rotary switches, providing
direct calibration in terms of
propagation velocity, expressed as
afraction of C (speed oflight). The
right switch provides settings from
00 to .01 in increments of .01 C.
The left switch provides setiings
from .2t0 .9inincrements of .1 C
The cabie Vp factor is found by
adding the two switch settings.

17. RECCRD Two-position toggle switch. Used
to start an X-Y Recorder or
TEKTRONIX Y-T Chart recorder.
Push up and hoid momentarily to
pre-heat styiusthenreleasetostart

Chart recorder,

18. AGC LINE
FUSES

Protection fuses for the battery
charger circuits.

CALIBRATION

Calibrate OPTION 1 according to the Calibration
Procedure in the 1503 Instruction Manual, with the
following exceptions:

Under control settings in ail sections of the manual
Calibration Procedure {(Power Supply, Display, Vertical
and Horizontai-Standard Version), ¢change:

{from)
CABLE DIELECTRIC Both Out
VAR Clockwise

(to)
DISTANCE CAL Both Clockwise

{8 and .1 = 1.0)

Replace parts g through v of the Power Supply portion
of the manual Calibration Procedure with the following
parts g through s.

g. Connect the voltmeter between TR4243 and TP4251
{see Output Amp-High Voltage Component pull-out page
for test point locations).

r. CHECK-For a voltmeter reading of 80 mv £5 mV.

s. ADJUST--R4222 (INTENSITY LIMIT}) for a
voitmeter reading that is inside the range of 55 mV to
65 mV. The adiustment is located on the HIGH VOLTAGE
board and adjusted through the hole in the POWER
SUPPLY board {see Fig. 4-1}. Check for optimum trace
brightness without blooming.

12. DISTANCE CAL

a. Set the FEET/DIV switch 1o five fest, muitiplier to
X10. Select 1 us markers.

b. Withthe ZERO REF SET, position the display sothat
the feading edge of onetime marker is onthe first graticule
line and the corresponding poirt of the nexi{ime markeris
on the last graticule line (10 div).

c. Use the following table to check the DISTANCE
CAL switches:

Switch Setting Div Between

Left Right. Markers, +0.4% to —3.6%
8 A He
9 .09 9.9
g .08 8.8
9 07 9.7
9 .06 9.6
9 .05 ‘ 9.5
9 .04 9.4
8 .03 9.3
.8 .02 8.2
9 01 9.1
9 .00 9.0
8 A 9.0
7 A 8.0
8 1 7.0
5 A 6.0
4 A 5.0
3 A 4.0
2 1 3.0

@
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Section 7—1503

REPLACEABLE
ELECTRICAL PARTS

PARTS CRDERING INFORMATION

Replacement parts are available from or through vouriocal Tektronix. Inc. Field Office
or representative

Changes to Tektronix instruments are sometimes made to accommodate improved
compaonents as they become available, and fo give you the benetit of the latest circuit
improvements developed in our engineering department. |t is theretore important, when
ordering parts. 10 include the following information in your arder: Part number. instrument
type or number, sernial number, and modification number if applicable.

& part you have ordered has been replaced with a new or improved part. your local
Tektronix, inc. Fielg Office or representative wilf contact you concerning any change in part

number.

Change information, if any, is {ocated at the rear of this manual.

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number
00X Part removed after this serial number
ITEM NAME

In the Parts List, an ftem Name is separated from the description by a colon {1},
Because of space limitations, an ltem Name may sometimes appear as incomplete, For
further {tem Name identification, the U.5. Federal Cataloging Handbook H&-1 can be
utitized where possibie.

ABBREVIATIONS

ACTR ACTUATOR PLETC PLASTIC

ASSY ASSEMBLY QT2 QUARTZ

CAP CAPACITOR RECP RECEPTACLE

CER CERAMIC RES RESISTOR )
CKT CIRCUIT RF RADIO FREQUENCY
COMP COMPOSITION SEL SELECTED

CONN CONNECTOR SEMICOND  SEMICONDUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE

ELEC ELECTRICAL VAR VARIABLE
INCAND INCANDESCENT Ww WIREWOQUND

LED LIGHT EMITTRING DIODE XFMR TRANSFORMER
NONWIR  NON WIREWOUND XTAL CRYSTAL
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code  Manufacturer Address City. State. Zip
0000M SONY/TEKTRONIX CORPORATION PO BOX 14 HANEDA AIRPORT TOKYO 149, JAPAN
00853 SANGAMO ELECTRIC CO.. 5 CAROLINA DIV P O 80X 128 PICKENS, SC 29871
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE. Wi 53204
01295 TEXAS INSTRUMENTS. INC., SEMICONDUCTOR PO BOX 5012, 13500 N CENTRAL

GROUP EXPRESSWAY DALLAS, TX 7B222
02735 RCA CORPORATION. SOUD STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876
(3508 GENERAL ELECTRIC COMPANY SEMLCONDUCTGR

PRODUCTS DEPARTMENT ELECTRGNICS PARK SYRACUSE. NY 13201
(13888 KDl PYROFILM CORPORATION 60 8 JEFFERSON ROAD WHIFPANY, NJ 07981
Q4222 AVX CERAMICS, DIVISION OF AVX CORP PO BOX 867, 19TH AVE. SOUTH MYRTLE BEACH. SC 28577
04713 MOTOROLA. INC .. SEMICONDUCTOR PRCD. DIV, 5005 £ MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85038
07263 FAIRCHILD SEMICONDUCTOR. A Div. OF

FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW, CA 84042
09353 C AND K COMPONENTS, INC 103 MORSE STREETY WATERTOWN, MA 02172
12697 CLAROSTAT MFG. CO., INC. LOWER WASHINGTCN STREET DOVER, NH 03820
12969 UNITRODE CORPORATION 580 PLEASANT STREET WATERTOWN, MA 02172
14089 SEMTECH CORP 652 MITCHELL RD. NEWBURY PARK, CA 91320
14552 MICRO SEMICONDUCTOR CORP. 2830 E FAIRVIEW ST SANTA ANA. CA 82704
14752 ELECTRO CUBE INC 1710 5. DEL MAR AVE SAN GABRIEL, CA 91778
143386 GENERAL INSTRUMENT CORP.. SEMICONDUCTOR

PRODUCTS GROUP PO QOX 600600 W, JOHN 5T, HICKSVILLE. NY 11802
15238 ITT SEMICONDUCTORS., A DIVISION OF INTER

NATIONAL TELEPHONE AND TELEGRAPH CORP, P.O. BOX 168, 500 BROADWAY LAWRENCE MA 01841
17856 SILICONIX, INC. 2201 LAURELWOOCD DRIVE SANTA CLARA. CA 95054
18324 SIGNETICS CORP. 811 E ARQUES SUNNYVALE, CA 94086
19396 ILLINOIS TOOL WORKS, INC. PAKTHON DIV, 00 FOLLIN LANE, SE VIENNA, VA 22180
24138 INTERNATIONAL ELECTRONIC CORP 316 S SERVICE HD HUNTINGTON 8TA MELVILLE, LI NY 11748
24546 CORNING GLASS WORKS, ELECTRONIC

COMPONENTS DIVISION 550 HIGH STREET BRADFORD, PA 168701
27014 NATIONAL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR, SANTA CLARA, CA 85051
28480 HEWLETT-PACKARD CO.. CORPORATE HQ. 1501 PAGE MILL RD. FALO ALTO, CA 94304
32897 BOURNS, INC., TRIMPOT PRODUCTS DIV, 1200 COLUMBIA AVE. RIVERSIDE. CA 92507
34430 MONSANTO COMMERCIAL PRODUCT. CO.

FABRICATOR PRODUCTS DIV 230X 3790, 611 EAST CERRITOS AVE, ANAMEIM, CA 92803
50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304
51642 CENTRE ENGINEERING INC. 2820 E COLLEGE AVENUE STATE COLLEGE. PA 16801
56288 SPRAGUE ELECTRIC CO. 87 MARSHALIL 8T. NORTH ADAMS, MA 01247
59660 TUSONIINC. 2155 N FORBES BLVD TUCSON. AZ 85705
549821 CENTRALAB INC 7158 MERCHANT AVE EL PASO, TX 79915

SUB NORTH AMERICAN PHILIPS CORP
71400 BUSSMAN MFG., DIVISION OF MCGRAW-

EDISON CO. 2536 W, UNIVERSITY 8T. ST. LOWIS. MO 63107
71580 CENTRALAB ELECTRONICS. DIV. OF

GLOBE-UNION, INC P O BOX 858 FORT DODGE, 1A 50501
72882 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W, 12TH ST ERIE, PA 16512
73138 BECKMAN INSTRUMENTS. INC., HELIPOT DIV, 2500 HARBOR BLVD. FULLERTON, CA 32634
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED

RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108
75815 LITTELFUSE, INC. BOO E. NORTHWEST HWY DES PLAINES, Il 60018
78488 STACKPOLE CARBON CO. 57. MARYS, PA 15857
80009 TEXTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
81073 GRAYHILL, INC. 561 HILEGROVE AVE., PO BOX 373 LA GRANGE, 1L 60525
Bdd11 TRW ELECTRONIC COMPONENTS, TRW CAPACITORS 112 W. FIRST 8T, OGALLALA, NE 68153
so201 MALLORY CAPACITOR CO.. DIV, OF 3029 E. WASHINGTON STREET

P. R MALLORY AND CO., INC. P. C. BOX 372 INIDIANAPOLIS, IN 46206
31637 DALE ELECTRONICS, INC. P. 0. BOX 609 COLUMBUS, NE 58601
96733 SAN FERNANDO ELECTRIC MFG CO 1501 FIRST ST

SAN FERNANDO CA 91341
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Tektronix Serial/Model No. Mir
Ckt No. Part No. Eft {scont Name & Description Code Mfr Part Number

CIRCUIT BOARD ASSEMBLIES

Al §70-3866-00  BO10100  BOB2958  CKT BOARD ASSY:MAIN 80009  670-3866.00
Al 670.3866-01  BOB2959 CKT BOARD ASSY:MAIN BOOOS  670-3886.01
Al §70-4388-00  BO10100  BOB295E  CKT BOARD ASSY MAIN 80009  670-4388-00
A e (GPTION 5 ONLY)
Al 670-4388-01  B082958 CKT BOARD ASSY MAIN 80009 670-4388-01
At (OPTION 5 ONLY)
AZ 670-3895-00  BO10100  B029998  CKT BOARD ASSY VERT AMPL/SLOW RAMP 80009  670.3895.00
A2 §70-3895-01  BO3G000  BOB2958  CKT BOARD ASSY.VERT AMPL/SLOW RAMP 30008  670-3835-01
AZ 670-3895-02  BOB2959  BO094GI0  CKT BOARD ASSY VERT AMPL/SLOW RAMP 80009 670-3895.02
AZ 670.3895.03  B0O94631 CKT BOARD ASSY VERTICAL AMPL/SLOW RAMP 80009  670-3895-03
A3 §70.3130.00  BO10100  BO69SES KT BOARD ASSY OUTPUT AMPLIFIER BO009  670-3130-00
A3 §70-3130-02  BO70000  BO0B2958  CKT BOARD ASSY.QUTPUT AMPLIFIER 80009 570-3130.02
A3 670-3130-03  BOBEYSY . CKT BOARD ASS$Y-OUTPUT AMPLIFIER 80003  &70.3130-03
A4 §70.3G10-00  BO10100  BUOBYSES  CKT BOARD ASSY-SWEEP GEN 80009  670-3010-00
Ad 670-3040-01  BOTO000  BOB2S58  CKT BOARD ASSY:SWEEP GEN 80009  670-3010-0t
AL §70-3010-02  BOB2Y5S CKT BOARD ASSY SWEEP GEN 80009  670-3010-02
A5 670-3513-00  BO10100  BO19998  CKT BOARD ASSY.CHART RECORDER LOGIC 80009  679-3513-00
A5 670-3513-01  BO20000  BOB2SS8  CKT BOARD ASSY.CHART RECORDER LOGIC 80008  570-3513-01
A5 670-3513-02  BO0B2958 CKT BOARD ASSY:CHART RECORDER LOGIC 80008  670-3513.02
AB §70-3520-00  B010190  BO20245  CKT BOARD ASSY. POWER 80099 670-3520-00
AB 670-3520-01  BO20246  BOB2958  CKT BOARD ASSY:POWER 80008  670-3520-01
AB 670-3520-02  BOB2LSS CKT BOARD ASSY:POWER 80009  670-3520-02
AT 670-3855.00  B0O10100  BOB2Y58  CKT BOARD ASSY X-Y PLUG iN 80008  670.3865.00
AT e {16-0606-0C ONLY)
A7 670-3865-01  BOBIS5S CKT BOARD ASSY:X-Y PLUG IN 80009  670-3865-01
AT e {016-0B06-00 ONLY)
A8 £70-5634-00 CKT BOARD ASSY!CABLE VP FACTOR 80008  670-5634-00
AR {OPTION 1 ONLY)
A1 CKT BOARD ASSY:MAIN
C1143 299-0114.00 CAP..FXD ELCTLT:47UF 20% &V 56289 150D476X0006B2
£1153 299-0134.00 CAP_FXD ELCTLT:22UF 20%,15V 66286  150D226X0015B2
c1227 285-0598-00 CAP..FXD,PLSTC:0.01UF 5%, 100V 19396  DU4508103J
C1227 e {QPTION 5 ONLY)
C1238 285-0650-00 CAP_FXD PLETC:0.027UF,5%, 100V 56288  192P27352
C1238 285-0719-00 CAP.FXD,PLSTC:0.015UF,5%, 100V 84411 563UW-15351
C1238 e e (OPTION & ONLY)
C1243 283-0198-00 CAP..FXD,CER DI:0.22UF.20%,50V 5628¢  1010Z5U223M0508
C1249 28.0623.00  B040710 CAP.FXD,CER DI:650PF 5% 500V 04222 7001-1362
C1287 269-0530-00 CAP..FXD ELCTLT:88UF 20%,8V 30201 TDCS86MOOGNLF
c13m 283-0203-00 CAP.FXD CER DI:0.47UF,20%,50V 72982 8131MOSBZ5U0474M
c1324 280-0530-00 CAP. FXD ELCTLT68UF 20%,8Y 80201  TDCGBEMOOGNLF
e C1331 299-0530-00 CAP. FXD ELCTLT:6BUF 20%,6V 80201 TDCBBEMOOBNLF
: c1422 280-0530-00 CAP_FXD ELCTLT.68UF 20% 6V 80201  TDCEBBMO0BNLF
£1434 290-0530-00 CAP_FXD ELCTLT:68UF 20% 8V 90201 TDCEBEMOOSNLF
cra47 283-0203-00 CAP.FXD,CER DI:G.47UF,20%,50V 72982  B131MOSBZSLI0ATAM
C1456 290-0517-00 CAP.FXD ELCTLT:6.8UF 20% 35V 56289  196D685X0035KA1
C1459 283-0104-00 CAR_FXD,CER DI:2000PF 5% 500V 59680  B11-5658202
£1503 283-0103-00 CAP.FXD,CER DI:1BOPF 5%,500V 59666  831.51B-Z5D01814
C1505 260.9530-00 CAR. FXD ELCTLT B8UF 20% 8V 50201  TDCG8BMOCENLYF
C1508 £90-0530-00 CAP. FXD ELCTLT :68UF 20%,8V 90201  TDCEBEMOCGNLE
£1525 290.0114.00 CAP. FXD ELCTLT 47UF 20%,6V 56289  150D47BX0006B2
C1531 283-0023-00 CAP. FXD,CER DEOTUF, +80-20% 12V 71580  2DDUBBB104Z

REV JUN 1983 7-3



Replaceabie Eiectrical Parts—-1503

Tekironix Serial/Model No. Mr
Ckt No. Part No. Eff Dscont Name & Description Code Mir Part Number
C1534 283-0625-00 CAP FXDMICA D:220PF 1% 300V 00853 D105F221FC
1538 290-0559-00 CAP FXD ELCTLT:22UF 20% .35V a0z201 TOC226MO35WLG
C1538 283.0694-00 CAP. FXDMICA D:2240PF 0.5%,300v 00853 D195F2241E0
C1548 283-0193-00 CAP. FXD.CER DL:510PF 2% 100V 51642 200-100-NFPQ-511G
C1554 298-0530-00 CAP. FXD ELCTLT.6BLIF 20% BV 90201 TDCEBEMUOBNLF
C1556 283-0115-00 CAP. FXD.CER DI:47PF 5% 200V 59660 805-518-C0G0470d
£1558 283-0047-00 CAFP_FXD CER DI:270PF 5% 500V 59821 2DDHY3L2T1)
1563 283-0060-00 CAP.FXD,CER DI00PF 5% 200V 59660 855-535024101
1565 283-0154.00 CAP. FXD.CER Di:22PF 5%.50V 72982 B111B061C0G2204d
Cie74 283-0047-00 CAP. FXD,CER DI:1270PF 5% 500V 59821 2DDHTIL2TY
C1577 283-0047-00 CAP FXD.CER DL270PF,5% 500V 59821 20DH73L2714
C1578 290-0517-G0 CAP FXDELCTLY 6 BUF 20% 35V 56289 1950885 X0035KAY
C1585 280-0530-00 CAP FXD.ELCTLY 68UF 20% 6V 20201 TOCB8EMOOENLF
C1588 280-0530-00 CAP FXD.ELCTLT:6BUF 20% 8V 90201 TOCBBOMGOGNLF
C1583 285-0598-00 CAP FXD.PLSTC . 0.01UF 5%, 100V 18396 04908103
1585 283-0023.00 CAP FXD,CER DL:0L1UF, +80-20%, 12V 71590 20DUB6B 1042
C1596 283-0115-00 CAP. FXD,.CER BL47PF 5% 200V 59660 805-518.COG0470J
C1601 283.0000-00 CAP. FXD.CER D1:0.001UF, + 100-0% 500V 58660 831610Y5U0102P
C1805 290-0530-00 CAP. FXD ELCTLT-BBUF . 20%, 6V 80201 TDCEREMOOGNLF
C1607 290-0530-00 CAP. FXDELCTLT 68UF 20% 6V 90201 TDCH86MOOENLF
{1647 290-0517-00 CAP.FXD ELCTLT!6.8UF 20%, 35V 56289 196D685X0035KA1
{1648 296-0559-00 CAP FXD.ELCTLT: 22UF 20% 35V a020m TOC226MO35WLG
1654 290-053G-00 CAP FXD.ELCTLY:58UF 20% 8Y S0201 TDCE686MDOENLF
C1673 263-0115-00 CAP. FXD,CER DI:47PF 5%, 200V 59660 805-519.C0G047T0J
C1677 283-0115-00 CAP _FXD,CER DI47PF 5%, 200V 58660 805-519-C0GO470d
C1686 283-0032-00 CAP FXD,CER DI:470PF 5% 500V 58660 0831085Z5E0047 14
C1687 283-0107-00 CAP FXD,CER DESTPF 5%,200V 96733 R3017
c1eg7 283-0175-0G CAP. FXD,CER Di:10PF 5%, 200V 96733 TDR43BY100DP
C16%88 283-0103-00 CAP.FXD.CER Di18OPF 5% 500V 59660 831-518-Z25D0181J
1701 290-0530-00 CAP. FXD.ELCTLT:68UF 20%.8V §0201 TDCE86MO0BNLF
C17086 290-0530-00 CAP. FXD.ELCTLT:B8UF 20%. .6V 80201 TOCE86MOOBNLE
C1715 285-0537-00 CAP. FXDPPR DEQAUF 20% 400V 14752 6508IB1E504
[ 3] 283-0203-00 CAP. FXD CER D1:0.47UF 20% 50V 72582 B8131MOSBZ5U0474M
C1742 283-0209-C0 CAP.FXD CER DIUF 20% 50V 51642 LC35650Z5U165MPS
C1743 290-0517-00 CAP. FXD,ELCTLY 6.8UF 20% 35V 56289 1860685X0035KA1
C1782 283-0183-G0 CAP_ FXD,CER DIS10PF 2% 100V 51642 200-100-NPG-511G
C1765 283-0114-00 CAP FXD,CER D10.0015UF 5%,200V 58660 805534Y5D0152
C1775 283-0158.00 CAP FXD,CER Di:18PF 5% .50V 51642 T150-050NPC180)
c1783 283-0107-00 CAPEXD.CER DL51PF 5%,200V 96733 R3017
C1793 283-00786-00 CAP._EXD.CER DH2TPF 10%.,500V 59660 831-50082L270K
CHR1358 152-0141-02 SEMICOND DEVICE: SILICON, 30V, 150MA 01295 1N4152R
CR1432 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 01285 TN4152R
CR1433 150-1000-00 LT EMITTING DiO:RED,BSONM 40MA MAX 34430 MV.50
CR1463 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 01295 1N4152R
CH1556 152-0457-00 SEMICOND DEVICE SILICON, 25V 28480 5082-2068
CR1557 152-0322-00 8083168 SEMICOND DEVICE:SILICON,15V HOT CARRIER 50434 5082-2672
CR1558 152.0168-00 SEMICOND DEVICE: TUNNEL,1MA 10PF 03508 STDg62
CR1561 152-0141-G2 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1563 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1564 152.0141.02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IN4152R
CR1572 152-0322.00 BOB3169 SEMICOND DEVICE:SILICON, 16V HOT CARRIER 50434 5082-2672
CR1581 152.0141.02 SEMICOND DEVICE:SILICON 30V 150MA 01295 1N4152R
CR1582 152-0141-02 SEMICOND DEVICE:SILICON 30V, 150MA 01295 1N4E152R
CR1638 152010700 SEMICOND DEVICE SILICON, 400V 200MA 12969 G727
CR1647 152-0141-02 SEMICOND DEVICE:SILICON 30V, 150MA 01285 1N4152R
7-4
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CR1648 152-0141-02 SEMICOND DEVICE:SILICON 30V, 150MA 01295 INAIS2R
CH1654 152-0141-02 SEMICOND DEVICE:SILICON 30V 150MA (31295 1N4152R
CR1659 152.0141.02 SEMICOND DEVICE:SILICON, 30V, 150MA 01295 IN4T152R
CR1673 152-0141-02 SEMICOND DEVICE:SILICON.30V. 150MA 01295 1N4152R
CR1688 152.0457-00 SEMICOND DEVICE: SILICON 25V 28480 5082-2068
CR168Y 152-0457.00 SEMICOND DEVICE SILICON 25V 28480 5082-2068
CR1648 152-0457-00 SEMICOND DEVICE SILICON 25V 28480 5082.2068
CR1735 152-0107-00 SEMICOND DEVICE: SILICON, 400V 400MA 12869 G727
CR1752 152.0141.02 SEMIGOND DEVICE SILICON 30V, 150MA (1285 TN4152R
CR1755 152-0141-02 SEMICOND DEVICE:SILICON.30V,150MA 01295 1N4152R
CHR1792 152-0457-00 SEMICOND REVICE SHICON 25V 28480 5082.2068
{1155 108-0588-00 CQIL RF:200UH 80009 108-0598-00
L1162 108-0598-00 COIL, RF:260UH BOOGY 108-0598-00
L1433 108-0598-00 COlL RF.200UH 80009 108-0598-00
L1441 108-0215-08 COILRF:1.1UH 80009 108-0215-00
L1448 148-0598.00 COW RE200UH 80009 108-0588-00
L1541 108-0833-00 COILRF:10.2UH 80008 10B-0833-0¢
L1546 108-0832-00 CO RF FIXED BBUH POT CORE BOCOY 108-0832-00
L1563 108-05698-00 COILRF.200UH 80009 108-0598.C00
L1753 108-0588-00 CCIL,RF:200UH 8000% 108-0588-00
L1774 276-0647-00 CORE EM.TOROID.FERRITE 78488 5701268
Q1142 151-0302-00 TRANSISTOR:SILICON NPN 07263 S038487
Q1235 151-0301.00 TRANSISTOR: SILICON,PNP 27014 ZN2907A
Q1238 151-0302-00 TRANSISTCR: SILICONNPN 072683 5038487
Q1246 151-1078-00 TRANSISTOR: SILICON,JFE N-CHANNEL 17856 J2133
Q1247 151.0216-00 TRANSISTOR: SILICON PNP 04713 SPS8803
1332 151.0221-00 TRANSISTOR: SILICON PNP 04713 SP5246
Q1435 151-0188-00 TRANSISTOR:SILICON PHP 04713 SPSEEEEK
Q1436 151.0301-00 TRANSISTOR SILICON PNP 27014 2N2907A
Q1551 151-04471-00 TRANSISTOR:SILICON NPN 04713 SRFSM
Q15586 151.0221-00 TRANSISTCR: SILICON,PNP 04713 SP5246
Q1558 151.0131.00 BO10100 B083168 TRANSISTOR: GERMANILUM BNP 04713 2N964
Q1558 151-0188-00 BOB3169 TRANSISTOR SILICON.PNP 04713 SPSBE6HRK
Q1558 151.0441-0C TRANSISTOR:SILICON NPN 04713 SRKRE501
Q1565 151-0333-00 TRANSISTOR:SHLICON.NPN SEL FROM MPS918 04713 SPS1752
Qs 161.0301-00 TRANSISTOR:SILICON PNP 27014 2N2807A
Q1573 151-0441-00 TRANSISTORSILICONNPN 04713 SRF51
Q575 151-0441-00 BC10100 8049989 TRANSISTOR: SILICONNPN 04713 SHF501
Q1575 151-0302-00 BOS0000 TRANSISTOR: SILICON NPN 07263 8038487
Q1578 151-0131-00 8010100 BOB3168 TRANSISTOR:GERMANIUM, PNF 04713 2NB54
Q1578 151-0188-00 BOB3169 TRANSISTORSILICON,PNP 04713 SPSBBGEEK
11588 151-0302-00 TRANSISTOR:SILICON,NPN 07263 5038487
Q1593 151.0302-00 TRANSISTOR:SILICON.NPN 07263 S03B487
Q1534 151-1078-00 TRANSISTOR SILICON JFEN-CHANNEL 17856 J2133
Q1837 181.0450-00 TRANSISTOR:SILICON PNP SEL FROM 2N5583 80009 151.04506.00
Q1657 151-1078-00 TRANSISTOR: SILICON JFE N-CHANNEL 17856 J2133
Q1658 151-0441-00 8010100 B049999 TRANSISTOR:SILICON NPN 04713 SRF501
Q1658 151.0302-00 B050000 TRANSISTOR: SILICONNPN 07263 5038487
Q1678 151-0221-00 TRANSISTOR SILICON.PNP 04713 SP3246
Q1772 151-0302-00 TRANSISTOR:SILICON NPN 07283 5038487
Q1775 161.0441-00 TRANSISTOR: SILICON NPN 04713 SRF50%
R1115 321.0876-04 RES. FXD,FILM.602 OHM,0.1%.,0.125W 91637 HFF188D6G2028
R1117 321-0973-04 RES. FXD FILM:E0.2K OHM,0.1% 0.1 25W 81637 MFF18160D602018
R1118 321-0604-00 RES., FXD,FILM:30K OHM 0.25%.0.125W 91637 MFF1816D30061C
R1127 321017000 RES.,FXD,FILM:576 OHM,1%.0.125W 91637 MFF1818G576R0OF
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B3z 311133700 ARS VAR NONWIR: 25K OHM.10%.0 50W 73138 89-129-1
R1137 321.0262-03 RES FXD,FILM.5.23K OHM.0.25%,0.125W $1837 MFF1816(G52300F
H1135 315-0473-00 RES FXD.CMPSN 47K OHM, 5% 0.25W 01121 CH4735
1147 315-0103-00 RES..FXD,CMPSN: 10K OFHM.5%.0 25W 91121 CB1035
R1148 315-0223-00 AES FXD CMPSNI22K OHM, 5%,0.26W 011213 Cr2235
R1158 321.0155.00 RES. FXD FILM:402 OHM.1%:.0,125W 91537 MFF1816G402R0F
R1188 e e (NOT USED IN OPTION 1)
R1218 311-1268.00 RES VAR NONWIR 0K OHM, 10°:,0.50W 329497 3329P-1L58-103
R1218 315-0223.00 RES. FXD.CMPSN:22K OHM 5%,.0 25W g1t21 CB2235
R1227 321-0603-00 RES. FXD.FILM:15K OHM.(.25%.,0.125W 91637 MFF1816015001C
R1228 321.0268.03 RES. FXD.FILM:6.04K OHM.0.25%.0.125W 91637 MFF1818060400GC
R1228 321-0277-03 RES. FXD,FILM:7.5K OHM.0.25% .0.125W 24548 NC55C7501C
R1228 e e {OPTION 5 ONLY}
R1229 321-0239-03 RES. FXDFUM:3.01K OHM,0.25%.0.125W 91637 MFF1818030100C
R1249 315-0273-00 RES. FXD CMPSN:2TK OHM 5%,0 25W G121 £B2735
A1256 315-0471-00 RES. FXD.CMPSN: 470 OHM 5%.0 25W o112y CB4715
R1257 315-0103-00 RES.FXD,CMPSN: 10K OHM 5% 0 25W 01121 CB1035
81258 315-6101-00 RES. FXC.CMPSN: 100 OFHM,5%.0. 25W o112t CBi015
R1313 315-0333-00 RES. FXD.CMPSN: 33K OHM.5%.0.25W 01121 €B333s
R1314 315-0223-00 RES. FXD.CMPSN 22K OHM 5% 0.25W c1121 £B2235
R1317 315-0243-00 RES. FXD.CMPSN 24K OMM.5%.0.25W 01121 {£B2435
RIT e e {OPTION 5 ONLY)
R1317 315.0563.00 RES. FXD,CMPSN 56K OHM 5% ,0.25W [ 3 CB5635
R1319 315-0473-00 RES. FXD.CMPSN4TK OHM 5% 0.25W otz CB4735
R1328 315-0101-00 AES. FXD.CMPSN: 100 OHM5%.G. 25W 01121 CB115s
R1336 315-0161-00 RES. FXD.CMPSN: 100 OHM 5%,0. 25W 01121 CB1Y1S
R1337 321-0227-00 RES FXDFILM: 2.28K OHM, 1%, 0.125W 91637 MFF1B16G226800F
R1338 321-0235.00 RES. FXDFHLM 2. 74K OHM 19, 0.125W 91637 MFF1816G2T400F
R1353 321-0243-00 RES . FXD,FilLM:3.32K OHM, 1%.0.125W 81637 MFF1816G33200F
R1353 (NOT USED IN OPTION 1)
1364 315-0223-00 RES FXD,CMPSN. 22K OMM 5%.,0.26W 01121 €82235
R1355 321-0221-00 RES. FXD FILM: 1.96K GHM 1%.,0.125W 91637 MFF1816G19600F
Ri365 e e (NOT USED IN OPTION 1)
R1356 321-0280-00 BES ,FXD FILM:B.06K OHM 1%.,0.125W 91637 MFF1816GB0B0O0F
Ri1366 e e (NOT USED iN OPTION 1)
R1357 321-0272-G0 RES. . FXD,FILM 6. 65K OHM, 1%,0.125W 91637 MFF1B16G6BR00F
R1357 e e {NOT USED IN OFPTION 1)
R1408 311-1275.00 RES, VAR NONWIR: 1M OHM 10% 0.50W 32997 3329P-L58-105
1414 311-1270-C0 RES. VAR NONWIR: 12K OHM,10%.0.5W 32997 3329P.L58-253
A1421 315-0362-00 RES. FXD,CMPSN:3.6K OHM 5% 0.25W 01121 CB3625
R1424 315-0821-00 RES. FXD,CMPSN:B20 OHM,5%,0.25W 01121 CcBa215
R1431 315-0512.00 RES. FXD,CMPSN5. 1K OHM 5% 0.25W 01121 CB5125
F1436 315-0200-00 RES FXD CMPSN:20 OFM 5% (.25W o112 CB2005
R1457 315-0471-00 RES. FXD,CMPSN:470G OHM 5%,0.25W g1i2t CB4715
H1482 315-0222-00 RES.FXD.CMPSN:2.2K OHM, 5%,0.25W o112t CB2225
R1477 315-0103-00 RES. FXD CMPSN: 10K OHM,5%.0.25W G121 CB1035
A1486 315-0103.00 RES. FXD CMPSNITOK OHM,5%.0.25W G1121 CB1035
R1496 315-0101-0C RES. FXD,CMPSN:100 CHM, 5%.0. 25W 01121 CB11s
R1502 315-0105-0C RES. FXD,CMPSN:TM OHM, 5%,0.25W 01121 CB1055
R1508 315-0103-00 RES FXD.CMPSNOK ORM 5%,0.25W 01121 CB103s
1507 315-0101-00 RES. FXD CMPSN100 OHM,5%.0. 25W 011214 cB1015
A1508 315-0332-00 RES. FXD,CMPSN:3.3K OHM 5%.,0.25W 01121 cB332s5
R1509 315-0101-00 AES. FXD.CMPSN:100 OHM,5%.0. 25W 01121 CB1015
R15632 315.0152.00 RES. FXD.CMPSN:1.5K OHM, 5%,0.25W 01121 CB1525
R1533 315.0102.00 RES FXD.CMPSN 1K OHM 5%.0.25W 01121 CB1025
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R1544 315-0223-00 RES. FXD,CMPSN:22K OHM,5%,0.25W 0112% CB2235
R1543 315-0102-00 RES. FXD,CMESN: 1K OHM, 5%,0 25W 01121 CB1025
R1545 315-0103-00 RES. . FXD,CMPSN: 10K OHM,5%.0.25W 011214 CB1035
R1547 315-0470-00 RES. FXD,CMPSN: 47 OHM,5%,0.25W gz CB4705
R1552 315-0103-00 RES. FXD CMPSN 10K OHM,5%,0.25W 01121 cB1035
R1557 315-0223-00 RES. FXD,CMPSN: 22K OHM,5%.0.25W 01121 CB82235
R1562 315-0223-00 RES. FXD,CMPSN:22K OHM, 5% 0.25W 01124 cB2235
R1563 315-0304-00 RES. FXD,CMPSN:300K OHM,5%,0.25W 03121 CB3045
R1576 315.0473-00 RES FXD,CMPSN: 47K OHM, 5%,0.25W 01121 CB4735
R1577 315-0102.00 RES. FXD,CMPSN: 1K OHM 5%,0.25W 01121 CB1025
R1582 315-0331-00 BO1CT100 8010128 RES. FXD,CMPSN:330 OHM,5%,0.25W o1 CB33t5
R1582 315-0221.00 8010129 RES. FXD CMPSN:220 OHM, 5% 0.25W 1121 CB2215
R1584 315-0101.00 RES. FXD CMPSN: 100 OHM,5%,0. 25W g1t21 CRiMs
R1587 315-0101-00 RES..FXD,CMPSN: 100 QHM,5%.,0. 25W 01121 cBi015
R1588 315-0103-00 RES. FXD,CMPSN: 10K OHM,5%.0.25W G112 CB1035
R1588 315-0223-00 RES..FXD,CMPSN;: 22K OMM,5%.0.25W g1 CB2235
R1592 315-0204-00 RES. FXD ,CMPSN: 200K OHM, 5%,0.25W 01121 CRB2045
R1597 315-0473.00 RES..FXD,CMPSN; 47K OMM,5%.0.25W g1i21 CB4735
R1599 315.0822.00 RES. FXD,CMPSN:B.2K OHM,5%,0.25W gi121 CcB8225
R1602 315-010%.00 RES, FXD,CMPSN: 100 OHM,5%,0. 25W 01121 CB10t5S
R1603 315-0822.00 BO10100 094199 RES..FXD,CMPSN:8.2K OHM 5%,0.25W 01121 CBB225
R1803 315-0562-00 8094200 RES. FXD,CMPSN:5.6K OHM 5%,0.25W o2 CBS&825
R16803 e e (TEST SELECTABLE NOMINAL VALUE}
R1804 315-0101-00 RES. FXD,CMPSN: 100 OHM,5%,0. 25W o121 CBIGIS
R1606 315-0101.00 RES.FXD CMPSN: 100 OHM,5%,0. 25W o121 CBiMS
R1608 315-0103.00 RES. FXD CMPSN 10K OHM,5%,0.25W G121 CB1035
R1633 321-0085-00 RES. FXDFHMT5 OHM, 1%,0.128wW 81637 MEF1816G75R00F
R1634 321-0084.00 RES. FXD FILM:93.1 OHM,1%,0.125W 91637 MFF1816G83R10F
R1635 321-0107-00 RES, FXD FILM: 127 OHM, 1%,0.125W 91637 MEF1816G127ROF
R1641 321.0068-00 RES..FXD FILM:49.5 OHM, 1% 0, 125W 81637 MFF1816G49R80F
R1643 315.0472-00 RES. FXD CMPSN:4. 75 OHM 5%.,0.25W 01121 CB4725
H1648 315-0472-00 RES.FXD,CMPSN:4.7K OHM 5%,0.25W o112 CcR4725
R1651 315.0332-00 RES. . FXD,CMPSN:3.3K OHM, 5%,0.25W 01121 CB3325
R1861 315-0102-00 RES. FXD CMPSN: 1K OMM,5%.,0.25W 01121 cBt0zs
R1663 315-0104-00 RES..FXD,CMPSN: 100K OHM, 5% 0.25W G121 CB1045
R1655 321-0169-00 RES. FXO,FILM:562 OMM.1%,0.125W 91637 MFF1B16G56280F
R1664 315-0333-00 RES, FXD,CMPSN:33K OMM,5%,0.25W ot ¢B33as
R1672 315-0392-00 : RES..FXD CMPSN:3.9K QHM,5%.,0.25W 01121 CBag25
R1673 315-0103-00 RES. FXD,CMPSN: 10K OHM,5%,0.25W A CB103%
R1674 315-0103-00 RES. FXD CMPSN: 10K OHM 5%.0.25W 01121 CB1035
R1669 315-0274-00 RES. FXD,CMPSN;2T0K OHM,5%,0.25W 01121 £BaT4s
R1676 3111273-00 RES. VAR, NONWIR: 200K CGHM,10% 0.5W 324997 3329P-L58-204
R1677 315-0104-00 RES..FXD,CMPSN: 100K OHM 5% 0.25W 01121 81045
R1683 315-0103-00 RES. FXD,CMPSN: 10K OHM,5%,0.25W G121 81035
R1687 317-0270-00 RES..FXD,CMPSN:27 OHM,5%,0.125W o1 BB2705
R1688 317-0270-00 RES..FXD,CMPSN:27 OHM,5%,0.125W 61121 BB2705
A1692 315-0822-00 RES. FXD,CMPSN:8.2K OHM 5%.,0.25W 01121 CBea2s
R1683 311-1267-00 RES. VAR NONWIR:5K OHM,10%,0.50W 32697 3329P.L58.502
R1694 315-0153-00 RES. FXD,CMPSN: 15K OHM,5%,0.25W o2 CB1535
R1701 315-0101-00 RES..FXD,CMPSN: 100 OHM,5%,0. 26W G111 CB1015
Ri724 321-0089-00 RES. FXD FILM:82.8 OHM,1%,0.125W 91637 MFF1818G82R50F
R1728 321.0149-00 RES. . FXD,FILM:348 OHM,1%,0.125W 91637 MFF1816G348R0F
R1731 321-0122-00 RES.FXD FILM: 182 OHM,1%,0.125W 91637 MFF1816G182R0F
R1733 322.0097-00 RES..FXD,FILM: 100 OkM,1%,0.25W 75042 CEBTO-1000F
R1734 321.0075-G0 RES. FXDFILMB0.4 OHM,1%,0.125W 91637 MFF1816GE0R40F
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R1743 315-0102-00 RES. FXD.CMPSN: 1K OHM 5%.0.25W 01121 cB1g2s
R175% 315-0103-00 RES. FXD.CMPSN 10K OHM 5% 0.26W ot CB1035
R1752 315.0223-00 RES. FXD,CMPSN:22K OHM,5%.0.25W 01121 CH2235
R1754 315-0472-00 RES FXD CMPSN4.TK OHM 5% ,0.25W 01121 CB4725
R1755 315.0271-00 RES..FXD.CMPSN: 270 OHM. 5% 0.25W 01121 cBaig
R1761 315-0102-00 RES..FXD.CMPSN 1K OHM.5% 0.26W 01121 CB1025
R1762 315-0104-00 RES. FXD.CMPEN 100K OHM 5%.0.28W 01121 CB1045
R1785 315-0513-00 BO10100 8040708 RES. FXD.CMPSEN:51K OHM,5%.0.25W G121 B5135
R1765 315-0223-00 BO40T10 RES. FXD.CMPSN: 22K DHM 5% 0.26W o1121 £B223s
R1773 315-0223-00 RES FXD CMPSN 22K OHM, 5% .0.25W 0ti21 CR2235
R1774 315-0511-00 RES..FXD.CMPSN:510 OHM, 5% .0.25W 01121 CBE115
R1781 315-0102-00 RES. FXD.CMPSNITK OHM 5% 0 25W 01121 CB1025
R1782 315-0102-00 ARES FXD.CMPSNITK OFHVLE%.0 25W 01121 cB1025
R1783 315.0566-00 RES. FXD.CMPSN:56M OHM 5% .0.25W 01121 CR5865
R1784 317-0270-00 RES. FXD CMPSN:27 OHM 5%.0 125W AR VA BB2705
R1785 317.0270-00 AES. FXD CMPSN 2T OHM 5%.0.126W [EER IS BB2T05
R17G1 321-0068-00 RES..FXD FILM 489 OHM.1% 0.125W 91637 MFF1816G49RI0F
R1783 315.0473-00 RES. FXD.CMPSN ATK OHM, 5%.0.28W 01121 CB4735
1746 311126700 AES. VAR NONWIR 5K OHM, 10%,0.50W 32897 3329%.1.58-502
51156 263-0011.08 SWITCH PB ASSY:1 PUSH.10MM,2 CONTACTS 80009 263-0011-68
SH156 e e (NOT USED IN OPTION 1)
512582 263-0011-07 SWITCH,PE ASSY:1 PUSH.10MM.1 CONTACT 80009 263-0011-07
81252 e e (NOT USED IN OPTION 1)
51624 263-0010-00 SWITCH PB ASSY:1 PUSH, 7. 53MMW/2 CONTACTS B00OCS 263-0010-00
S1825 263-0011-00 SWITCH.PB ASSY:1 PUSH,10 MM W4 CONTACTS 80009 263-0011-00
T1686 12{-0544-00 XFMA TOROID: 80009 120-0544.-00
U219 156-0158-00 8010100 BO72079 MICROCIRCUIT LEDUAL OPERATIONAL AMPLIFIER 18324 MC1458N
u1z19 1568-0158-04 B072080 MICROCGIRCUIT. LE DUAL OPERATIONAL AMPLIFIER 01285 NG93204G
L1503 156-0688-00 MICROCIRCUNT LI:OPNL AMPL MIGH IMPEDANCE 02738 CA31308
863 156-0349-00 MICROCIRCUIT.DI:QUAD 24NPUT NOR GATE 27014 CRACJ
u1667 156-0348-00 MICROCIRCUIT, DEQUAD 2-INPUT NOR GATE 27014 CD4001Cs
U1695 156-0158-00 BO1G100 8072079 MICROCIRCUIT.LI:DUAL OPERATIONAL AMPLIFIER 18324 MC1458N
L1695 156-0158-04 BO7Z0BG MICROCIRCUIT Li: DUAL OPERATIGNAL AMPLIFIER 01295 NE5320JG
L1795 156-0335-00 8010100 B0OB2958 MICROCIRCILHT LEOP AMPLFET INPUT 27014 LHO042CH
1795 156-11458.01 850823859 MICROCIRCWIT LEOPER AMPL JFET BURN-IN 27014 GLEAT34/A 4+
VR 1649 152-0438-00 SEMICOND DEVICE:ZENER 3W 9.1V 5% 12669 UZ1364
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Replaceabie Electrical Parts— 1503

Tektronix Serial/Model No. Mir
Ckt No. Part No. Eff Dscont Name & Description Code Mir Part Number
A2 e e CKT BOARD ASSY:VERTICAL AMPL/SLOW RAMP
C2137 283-0000.00 CAP.FXD,CER DLG.OOTUF, + 100-0% 500V 59650 831610Y3U0102P
C2138 290-0530-00 CAP.FXD ELCTLT 68UF 20%.6V 90201 TOCBBEMOOBNLF
C2148 283-0111.00 CAP_FXD.CER DI:0. 1UF 20%,50V 56289 273C11
C2147 280-0530-00 CAP.FXD ELCTLT.68UF 20% 6V 30201 TDCEBEMODBNLF
C2158 283-0340-00 CAP. FXD,CER DI 45PF 5%,1000V 53660 (OB0B5E0ECOGO450
C2229 290-0530-00 CAP. FXDELCTLY B8UF 20% 8V 30201 TDCBBEMOOBNLF
Cz2232 290-0530-00 CAP. FXD.ELCTLT 68UF 20%.6V 80201 TDCBBEMOOBNLF
24t 283-0111.00 CAP.FXD.CER DEQIUF 20% 50V 56288 273C11
C2325 290-05834.00 CAP. FXD ELCTLT . 1UF,20%.35V 5628% 1960105X0035HA
C2345 280-0512-00 2030000 CAP.FXD ELCTLYT 22UF 20%, 15V 56289 1860226 X001 5KAT
C2349 283-0115-00 CAP.FXD,CER DI:47PF 5%, 200V 58860 805-518-COGO470J
C2351 2B83-0204.00 8010100 (94630 CAP. FXD.CER DLO.CTUF 20%.50V 96733 R2676
2351 285-1256-00 B094631 CAR FXDMTLZDOQTUF 10%,100V
C23k2 285-10586-00 CAP. FXD PLSTC:1UF,2% .50V 14752 B650B1A106G
£2356 283-0624-00 CAP FXD MICA D 130CPF,2%,500V 00853 D195F132G0
CR2159 152-0141.02 SEMICOND DEVICE:SILICON, 30V, 150MA (11295 1N4152R
CR2216 152-0141-02 SEMICOND DEVICE SILICON30V, 150MA 01295 1N4152R
CR2217 152-0141-02 SEMICCOND DEVICE:SILICON,30V 15CMA 01295 1N4152R
CR2262 152.0141-02 SEMICOND DEVICE: SILICON, 30V 150MA 01295 141528
CR2324 152-0141-02 SEMICOND DEVICE: SILICON, 30V, 150MA (1285 1N4152R
CR2341 152.0141.02 SEMICOND DEVICE:SILICON,30V 150MA 01285 1N4152R
CR2344 152-0141-02 BO3D0O00 SEMICOND DEVICE: SILICON 30V 150MA (1295 1N4152R
CR2358 152.0141.02 SEMICOND DEVICE:SHAICON, 30V, 150MA 01295 tNAT152R
Q2161 151.041G-00 TRANSISTOR:SILICON,PNP 80009 151-0410-00
Q2162 151-0410-00 TRANSISTOR SILICON, PNP 80009 151-0410-00
Q2246 151.1054-00 TRANSISTOR:SILICON JFE N-CHANNEL DUAL 17856 ON1114
Q2248 151-1022-G0 TRANSISTOR:FET N-CHAN SL.F1782.70-18 17856 FN1234
(2249 151-1022-00 TRANSISTOR:FET N-CHAN,S1 F1782,70-18 17856 FN1234
Q22587 151-1022-00 TRANSISTOR:FET N-CHAN, 31 F1782TG-18 17858 FN1234
Q2258 151.1022.00 TRANSISTOR:FET N-CHAN S F1782.70-18 17856 Fh1234
Q2259 151-0410-00 TRANSISTOR:SILICON,PNP 8000S 151.0410-00
Q2341 15%-0410-00 TRANSISTOR: SILICON,PNP 80009 151-0410-00
Q2342 151-04190-00 TRANSISTOR:SILICON,PNP 20009 151-0410-00
Q2345 151-0410-00 TRANSISTOR:SILICON PNP 80009 151-0410-00
Re137 315-0623-00 RES. FXD,CMPSN:62K OHM 5% ,0.25W 01121 CB6235
R2138 315-0203-00 RES. FXD,CMPSN:20K OHM . 5%,0.28W 01121 CB2035
R2139 315-0153-00 RES FXD,CMPSN:15K OHM 5%.0.25W 01121 £B1535
R2142 315-(1123-00 RES. FXD CMPSNI12K OHM,5%.0.25W c1121 CB1235
R2144 315-0393-00 RES. FXD,CMPSN:39K OMM 5%,0.25W 01121 £B3935
R2148 315-0103-00 AES. FXD,CMPSN 10K OHM, 5%, 0.256W 01124 CB1035
R2149 316-0188-00 RES. FXD,CMPSN:18M OHM.10%.0.25W 01121 cB1861
R2157 315-0473-00 B010100 B0O10128 RES FXD.CMPSN:4TK OHM 5% 0.25W 01121 CB4735
R2157 315.0333-00 BO14129 RES FXD,.GCMPSN: 33K OHM, 5% ,0.25W g1121 CB3335
R2158 321.0422-00 RES..EXD,FILM: 243K OHM,1%,0.125W 91837 MFF1816G24302F
R2166 315-0185-00 RES..FXD,CMPSN:1.8M OHM 5% 0.25W o121 C1B1855
R2220 315-0105-00 RES.FXD,CMPSN:TM OHM, 5% .0.26W g1t21 CB1055
2221 321-0766-08 AES. FXD,FiM:4.053K OHM,0.25% 0.125W 81637 MFF1816C40530C
R2222 321-0770-G3 RES. FXD FILM:4.204K OHM 0.25% 0.125W 91637 MFF1816D42040C
R2223 321.0831-03 RES. FXDFILM:1.11K OHM.0.25%,0.126W 91637 MFF1818011100C
R2224 321-0193-03 AES FXD FUMIIK OHM 0.25%,0. 126W 891637 MFF1816D10000C
R2225 315-033C-00 RES. FXD,CMPSN:33 OHM,5%,0.26W o112 CB3305
R2226 321-0748-06 RES. FXD FilM 450 CHM,0.25%,0.125W 91837 MFF1816C450R0C
ReRz7 321-0912-08 RES..FXD,FILM:408 OHM,0.25%.0.128W 24546 NC55CA0BCC
Rze28 321-0781-06 RES. FXD FILM:400K OHM,0.25% ,0.125W 91837 MFF1816C40002C
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Tektronix Seriat/Madet No. Mir
Ckt No. Part No. £ff Dscont Name & Description Code Mir Part Number
R2229 321-0289-00 RES FXD FILM: 10K OBM 12,0 125W 91637 MEF1B16G10001F
R2233 315-0393-00 AES. FXO CMPSN:IGK OHM 5% 0 25W D121 CB3s3s
R2235 315-0330-00 RES. .FXD CMPSN:33 OHM 5%.0 25W 01121 CB3305
R2236 315.0104-00 RES. FXD.CMPSEN 100K OHM 5%,0.28W o112t CB1045
R2237 315-0104-00 RES FXD CMPENI100K OHM 5% 0 25W 01121 CB1045
R2242 315-0333-00 RES..FXD CMPENII3K OHM, 5% 0 25W 01121 CB3335
R2247 315-0105.00 RES.FXD.CMPSN 1M OHM 5% 0.258W 01121 CH1055
R2251 315-0155-00 RES. .FXD.CMPSNIT.SM OHM 5% 0 25W [ERI-S] CB18565
R2258 315-0223-00 RES..FXD.CMPSNI22K OHM, 5% 0 25W g1z CB2235
R2266 315.0105-00 RES FXD . CMPSNITM OHM 5%.0 25W o2t CB1055
R2267 321-0318-00 RES.FXD FILM: 20K OHM.1%,0 125W 81637 MFF1816G20001F
R2311 315-0682-00 B010100 B023999 AES. FXD.CMPSNB.BK OHM 5% 0 25W 01121 CB6825
R2311 315-0682-00 BO30000 RES. .FXD.CMPSNIG.BK OHM 5% .0.25W 01121 CRE825
R2321% 321-1398-08 RES. FXD.FILM: 142K OHM,0.25%,0.125W 91637 MFEF1816C14202C
R2322 321.0995-03 RES. FXDFILM99K OHM.0.25% 0 125W 24546 NC55£9902C
R2323 321-0678-00 RES. FXD.FILM:34K OHM.0.5%,0.125W 81637 MFF18160340010
R2324 315-0224-.00 RES..FXD.CMPSN 220K OHM 5%,0.25W 01121 CcB2245
R2325 321-0622-00 RES. FXD.FILM:37 96K OHM,0.26%.0.125W 91637 MFF18168037961C
R2326 321-1283-03 RES. FXDFILMB.76K OHM,0.25% 0.125W 91637 MFF1816087600C
R2337 315010400 RES.FXD CMPSNIT00K OHM 5% 0.25W 0121 CB1045
R2345 315-0103-00 BO30000 RES.FXD.CMPSN 10K OMHM.5%,0 258W g1 CB1035
R2345% 315-0105-00 HES FXD.CMPSN 1M OHM 5%.0.25W g1124 CB1055
R2347 315-0105-00 RES. FXD.CMPSN 1M OHM,5%.0.25W o112 CB1055
R2348 315-0105-00 RES..FXD.CMPSN 1M OHM 5% 0.25W 01121 CB1055
R2353 325-0198.00 BES..FXD FILM:24M OHM 29 0.25W 03888 PVCB0-G24004G
R2354 315-0272-00 RES. FXD.CMPSNI2. 7K OHM. 5%, 0.25W 01121 CBZ725
R2355 315-0223-00 BES. FXD.CMPSN22K OHM 5% 0.25wW 01121 CB2235
R2361 321-0321-00 RES. FXD FILM:21.5K OHM 1% 5.125W 91637 MFF1B18G21501F
R2363 321-0321-00 RES..FXD FILM:21.5K OHM, 1% 0.125W 91637 MFF1818G21501F
52254 260-1445.02 SWITCH PUSH DPDT.W/8 POLE SPRING BOOOS 260-1445-02
U2131 156-0067.00 BO1G100 BO72079 MICROCIRCUIT LI:OPERATIONAL AMPLIFIER 01295 MICROATA1CP
L21a 156-0067.12 BO72080 MICROCIRCUIT.LE OPERATIONAL AMPLIFIER 01285 UAT41CIG
U2136 156-0067-00 BO10100 BO72067% MICROCIRCUIT.LI:OPERATIONAL AMPLIFIER 01285 MICROAT41CP
L2136 156-0067-12 BO72080 MICROCIRCUIT LEOPERATIONAL AMPLIFIER 01285 UAT4ICIG
u2143 156-0067-00 MICROCIRCUIT.LI:OPERATIONAL AMPLIFIER 01285 MICROAT4ICP
2332 156-0350-00 BO1C100 B082958 MICROCIARCUIT.DEGUAD 2-INPUT NAND GATE 80009 156-0350-00
2332 156-0350-02 BOB2959 MICRGCIRCUIT.DLGQUAD 2 INPUT NAND GATE SEL BOGOSG 156-0350.02
VR2212 152-0148.00 BO1G100 BO29999 SEMICOND DEVICE ZENER 0.4W 10V 5% 04713 3ZG35069K3
VR2212 152-0149-00 B030000 SEMICOND DEVICE ZENER.O.4W 10V 5% 04713 SZG3I5009K3
VR2212 e e (SELECTED)
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Tekironix Serial/Model No. Mtr
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Numbar
A3 CKT BOARD ASSY:OUTPUT AMPLIFIER
3132 283-0067-00 CAP. FXD.CER DH:0.001UF,10%,200V 58660 835-515-Z5D0102K
Ccazis 283-0116-00 CAP .FXD,CER DLB20PF 5% 500V 59660 801547B821J
C3226 283.0116.00 CAP. FXD,CER DL.820PF 5% 500V 59660 801547R821J
C3233 283-0114-00 CAP.FXD.CER DEQ.OGTSUF 5%,200V 59680 805534Y5D01524
caz4n 290-0534-00 CAP. FXD.ELCTLT: 1UF 20% .35V 36289 1960106 X0035HA T
3248 290-0534-00 CAP. FXD ELCTLT 1UF 20%, 35V 56289 196D105X0035HA
Q3113 151.0341-00 TRANSISTOR: SILICON.NPN 07283 0400865
Q3114 151-0341-00 TRANSISTOR:SILICON.NPN 07263 SD4D065
Q3118 151.0279.00 TRANSISTOR: SILICON,NPN 01295 5GC2622
03137 151-0341-00 TRANSISTOR: SILICONNPN 07263 5040065
Q3138 151.0341-00 TRANSISTOR:SILICON.NPN 07263 $040065
Q3221 151.0279-00 TRANSISTOR:SILICON,NPN p129s SGC2622
Q3232 151-0279-00 TRANSISTOR: SILICON,NPN 01295 SGC2622
Q3235 151.0341-00 TRANSISTOR:SILICON NPN {7263 $040065
Q3238 151-0279-00 TRANSISTCR:SILICGN, NPN 01295 SGC2622
R3112 321.0280-00 BO1C100 BO63959 RES. FXD,FILM:8.08K OHM,1%,0.125W 91637 MFF1816G80600F
R3112 321-0251-00 BO70000 RES. FXD.Fli.M:4.02K OHM,1%,0.125W 891637 MFF1816G40200F
R3114 321-0251-00 8010100 BO6BS9GS RES. FXD,Fil.M:4.02K OHM,1%,0.125W 91637 MFF1816G40200F
R3114 321-0222.00 BO70000 RES. FXD,FILM:2K OHM,1%,0.125W 91637 MF#£1816G20000F
R3115 321-0251-00  BO10100 BOB2YSS RES..FXDLFILM:4.02K OHM,1%,0.125W 91637 MFF1816G40200F
R3115 321-0222.00 BO70000 RES. FXD,FILM: 2K OHM, 1%,0.125W 91637 MF£1816G20000F
R3116 321030600 BO10100 BOBISSS RES. FXD,FILM: 15K O#HM. 19%.0.125W 91637 MFF1816G15001F
R3116 321.0277.00 BO70000 RES..FXD.FILM:7 5K OHM, 1%,0.125W 91637 MF¥1816G75000F
R3121 315.0474-00  BO10100 B0629SS RES. FXD.CMPSN:470K OHM 5% 0.25W 01121 CB4745
13121 321-0420-00 BO70O00 RES FXD FILM:232K OMM,1%.0.125W 91637 MFF1818G23202F
R3122 315.0474-00 BO10100 BOBI9SS RES. FXD,CMPSN:470K OHM, 5%, 0.25W 01124 CB4745
R3122 321-0420-00  BO70000 RES. FXD.FILM: 232K OHM, 1%,0.125W 91637 MFF1816G23202F
A3124 315-0203-00 RES.FXD,CMPSN:20K OHM,5%,3.25W 01124 CiB2035
R3126 315.0123-0C BQ1010C BO699SS RES. FXD,CMPSN: 12K OHM,5%,0.25W o112t CB1235
A3126 321-0267.00 BO70000 RES FXD FILM:5.9K OHM 19%,0.126W 91637 MFF1818G59000F
R3131 315.0103-00 RES.FXD,CMPSN: 10K CHM,5%,0.25W 01121 CR1035
R3133 315.0754.00  BO10100 BO699GE RES. FXD,CMPSN: 750K OHM 5%,0.25W 0112% CB7545
R3133 321-0440-0¢  BG7C000 RES. FXDFILM:374K OHM, 19 0.125W 91637 MFF1816Ga7402F
R3134 315.0754-00  BC10100 BO6999S RES. FXD.CMPSN: 750K OHM,5%,0.25W 01121 CB7545
R3134 321.0440-0C  BO7000C RES. FXD,FILM:374K OHM, 1%,0.125W 21637 MFF1816G37402F
R3135 321-0308-00 BC1G100 BO6BYYSS RES..FXD FILM:15.8K CHM, 1%, 0.125W 91637 MFEF1B18G15801F
R3135 321-0279-00 BO76000 RES. FXD,FILM: 7 87K OHM,1%,0.125W 91637 MFF1816G78700F
R3138 315-0104-00 RES..FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
R3138 315-0104-0C RES..FXD.CMPSN: 100K OHA 5%.0.25W 01121 CB1045
R313% 321.0251-0C  BO1GT00 BOBYYSS RES . FXD,FILM:4.02K OHM,1%,0.125W 91637 MFF1816G40200F
R3138 321.0222-00  BO7000C RES . FXD,FILM:2K OHM,1%.0.125W 91637 MFF1816G20000F
R3142 315-0102-00 RES.FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
i R3143 311-1556-00 RES. VAR, NONWIR:50K OHM. 20%,0.50W 73138 91-78-0

--------- R3146 321.0251.00  BG1010C BOGY9SY RES. FXD,FILM:4.02K OHM,1%,0.125W 91637 MFF1818G40200F
R3146 321-0222-0¢  BO70000 RES,.FXD,FILM:2K OMHM,1%,0.125W 91837 MFF1816G20000F
R3148 315-0204-00 RES..FXD,CMPSN:200K OHM,5% 0.25W 01121 CB2045
R314% 315.0224-00 RES. FXD CMPSN 220K OHM,5%,0.25W 01121 CB2245
R3212 321-0325-00 BO10100 BO69929 RES FXDFEM: 237K OHM, 1%,0.125W G637 MFF1818G23701F
R3212 321.0297-00  BC7000C RES FXD,FILM:12.1K OHM,1%,0.125W 91637 MFEF18168G12101F
R3213 311.1556.00  BC1G100 BOGSYST RES. VAR, NONWIR:50K OHM,20%.0.50W 73138 §1.78-0
R3213 311-1557.00  BO70000 RES, VAR NONWIR; 25K OHM,20%.0.50W 73138 91-78-0
R3218 321-0325.00¢  BO16100 BOBSYSS RES. FXD,FILM:23.7K OHM;1%,0.125W 91837 MFF1818G23701F
R3216 321.0297-0C  BOTC000 RES. FXD,FILM:12.1K OHM, 1% 0.125W 91637 MFF1816G121HF
R3217 311.1557.0C BO10G100 BOGSGOS AES. VAR NONWIR: 25K QMM 20%.0.50W 73138 81.79.0
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Tektronix Serial/Model No. Mfr
Ckt No. Part No. Eff Dscont Name & Description Cade Mfr Part Number
R3217 311-1659.00 BO70GC0 RES VAR NONWIR: 10K OHM 20%.0.50W 73138 41.81.0
R3219 315-0102-00 RES. FXD,CMPSN 1K OHM 5% 0.25W o112t CB1025
[3225 315-0104-00 RES . FXD.CMPSN: 100K OHM,5%.0.28W 01121 CB1045
R3228 315-0102-00 RES .FXD CMPSNITK QMM 5% .0 25W 01121 cB1925
H3229 315-0105-00 RES FXD.CMPSN:IM OHM 5% 0.25W o1 CR1065
R3233 35-0363-00 8010100 BO699%9 RES. FXD.CMPSN:36K OHM.5%,0.25W 011214 CB3635
R3233 321-0313.00 8070000 RES. FXD FILM 17 BK OHM, 1% .0.125W 91637 MFF1818G17801F
R3234 315-0183-00 BO10100 B069999 RES. FXD.CMPSN: 18K OHM,5%.0.25W g1z CB1835
R3234 321-0284.00 BOTOC0D RES. FXD FILM B.87TK OHM,1%,0.125W 91637 MFF1816G88700F
3237 311-1554.00 HES. VAR NONWIR: 200K OHM 20%,0.50W 73138 91-76-0
R3238 315-0183-00 B010100 BOBIYYS RES. FXD.CMPSN:1BK OHM 5% 0.25W o121 CB1835
13238 321-0284.00 8070000 RES. FXD.FILMB.BYK OHM 1% 0.125W 91637 MFF1B186G88700F
R3242 311155400 HES VAR NCNWIR 200K OHM . 20%.0.50W 73138 91.76-0
R3z48 311-1554-00 RES. VAR NONWIR 200K OHM.20%.,0.50W 73138 91.76-0
R3249 315-0204-00 RES. FXD.CMPSN: 200K OHM . 5%.0.25W 01121 CB2045
U3123 156-0350-00 B0O10100 B0682958 MICROCIRCUIT DEQUAD 2-INPUT NAND GATE B000S 156-0350-00
13123 156.0350-02 BOB2959 MICROGIRCUIT DEQUAD 2 INPUT NAND GATE SEL 80009 156.-0350-02
U3z2z23 156-0289-00 MICROCIRCUIT DI QUAD BILATERAL SWITCH 07263 T4LSYBIPC OR DC)
7-12
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Tektronix Seriai/Model No. Mfr
Ckt No. Part No. Eff Oscont Name & Description Code Mir Part Number
Ad e e CKT BCARD ASSY:HIGH YOLTAGE POWER
C4118 2683-0068-00 CAP FXD,CER DEO.OTUF, + 100-0% 800V 59660 871-533E103P
C4119 285-1093-00 CAP. FXDPLSTC0.027UF .0.1%.200V 19396 5%-17243
C4128 283-0068-00 CAP FXD.CER DI:D.O1UF. + 100-0%.500V 59660 871-533E103P
4134 283-0000-00 CAP FXD.CER DLEO.O0TUF, + 100-0% 500V 59660 831610Y5UG10ZP
C4135 283-0000-00 CAP_FXD.CER D1:0.001UF, + 100-0%.,500V 58660 831610Y5U0102F
C4312 285-1093-00 CAP.FXD,PL3TC:0 027UF 0.1%, 200V 19396 5117243
4321 285-1093-00 CAP. FXDPLETC.0.027U8 0.1%,200V 19396 51.17243
©4328 285-0644-00 CAP . FXD,PLSTC:0.033UF 20%,600V 56289 430P333X06
CR4151 152-0141.02 SEMICOND DEVICE:SILICON,30V.150MA 01295 TN4152R
CR41586 152.0141.02 SEMICOND DEVICE:SILICON.30V,150MA (1295 IN4152R
CR4211 152-0429-00 SEMICOND DEVICE:SILICON 5000V, 10MA 14099 SA3282
CR4311 152-0429-00 SEMICOND DEVICE SILICON.5000V.10MA 14089 SA3282
CR4313 152.0429.00 SEMICOND DEVICE SILICON.5000V.10MA 14099 $SA3282
CR4323 152-0429.00 SEMICOND DEVICE:SHLICON 5000V 10MA 14099 SA3282
Q4145 ) 151.0273-00 8010100 B020245 TRANSISTCR:SILICON,NPN 80009 151-G273-00
Q4145 151.0347-00 B020246 BOB999Y TRANSISTOR SHLICON NPN 56289 2N5551
Q4145 151.0136-03 BO70000 TRANSISTOR SILICON NPN,SEL 80009 151.0136-03
Q4145 151.0273-00 BO1O100 8020245 TRANSISTOR:SILICON.NPN 80009 151-0273-00
Q4149 151.0347-00 BO20246 B06999% TRANSISTOR SILICON NPN 55289 2N5551
Q4149 151.0136-03 BO70000 TRANSISTOR:SILICON NPN,SEL 80009 151.0136-03
R4114 315.0106-00 BG1G100 B020231 RES FXD.CMPSN: 10M OHM.5%,0.25W 01121 Cca1085
R4114 315-0125-00 BG20232 B0BS99Y RES. FXD.CMPSN:1.2M OHM,5%,0.25W 01121 CB1255
R4114 315-0625-00 8070000 RES, FXD,CMPSN:S.2M OHM, 5% ,0.25W 01121 CB6255
R4122 315-0470-0G RES FXD.CMPSN:47 OHM,5%.0.25W 01121 84705
R4123 315-0470-00 RES. FXD.CMPSN:47 OKHM,5%.0.25W 01121 CB4705
R4126 315-0225-00 B010100 8020231 RES. FXD.CMPSN:2.2M OHM.5% 0.25W 01121 CB2255
R4126 315-0155-00 B020232 B(6999% RES. FXD.CMPSN: 1 5M OHM 5%,0.25W 01121 CB1555
R4126 315-0474-00 BO70000 RES. FXD .CMPSN:470K OHM .5%,0.26W g1121 CR4745
R4129 315.0475-00 RES. FXD.CMPSN:4 7M OHM 5% 0.25W g1 CB4755
R4141 315-0472.00 RES. FXD.CMPSN 4. 7K OHM 5%.0.26W 01121 CB4725
R4145 315-0105-0C RES. FXD.CMPSN: 1M OKM,5%,0.25W 01121 CB81055
R4148 315-0472.00 RES. FXD,CMPSN:4.7K OHM.5% 0.25W o121 CB4725
n4148 315-0105-00 RES.FXD,CMPSN:TM OHM,5%,0 26W o111 CB1055
R4221 315-0475.00 RES. FXD,CMPSN:4.7M OHM 5%,0.25W o121 CB4755
A4222 311-1257-00 : RES. VAR NONWIR:5M OHM,20%,0.50W 32997 33B6F-T04-505
4245 315-0102-00 RES. FXD,CMPSN:1K OHM,5%.0.25W 01121 CB1025
R4442 315-0475-00 RES..FXD,CMPSN:4.7M OHM.5%.0.25W o121 CBA4755
B4442 e e (OPTION 1 ONLY)
T4241 120-0975-00 8010100 B3069999 XFMR,PWR,SDN/SU:HIGH VOLTAGE POT CORE 80009 120-0975-00
T4241 120-0875-01 BOT0000 TRANSFORMER RFHIGH VOLTAGE POY CORE 80009 120-0975.01
YR4117 152-0247-00 SEMICOND DEVICE:ZENER 0.4W. 150V 5% 04713 SZG275KTAL
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C5118 283-0198.00 CAP_FXD CER D1 0.22UF 20%.30V 56289 1C10Z5U223M0508
C&s117 283-0054-00 CAP.FXD CER DE150PF 5% 200V 59660 855-535U2J0 1514
C5131 290-0524.00 BOI0100 B015999 CAP FXDELCTLT:4.7TUF 20% .10V 90201 TDCA475MOT0EL
C5159 283-0203-0C CAP. FXD CER DI0.47UF 20% 50V 72882 B131MO5BZ5U0474M
C5167 283-0004-00 CAP FXD CER DI:0.D2UF . + 80.20% 150V 59821 SDDHES42037
C5219 283-0111-00 CAP FXD.CER D10 1UF . 20% 50V 56289 273C11
C5249 283-0111-00 CAP. FXD,CER D10 1UF 20°% 50V 56289 273CHt
C5253 283-0154-00 CAP FXD.CER DI:22PF 526,50V 72982 8111806100G2204
5263 283-011C-00 CAP. FXD,CER DI:0.CO5UF, + 80-20%, 150V 59660 855.-547.E.5022
Ch2e6 283-0010-00 CAP. FXD,CER DLO 05UF . + 100-20%,50V 5628% 1C10Z5US032050B
{5278 283-0346.00 CAP.FXD.CER DI0 47UF, - 80.20%,100V 72982 8131.M100F 4742
CRS5162 152-0141.02 SEMICOND DEVICE: SILICON. 30V, 150MA 01295 1N4152R
CR5243 152-0141-02 SEMICOND DEVICE: SILICON 30V, 150MA 01295 1N4152R
CR&5244 152.0141.02 SEMICOND DEVICE:SILICON, 30V.150MA 01285 1N4152R
CR5245 182-0141.02 SEMICOND DEVICE:SILICON.30V.150MA 01295 1N4152R
CR5254 182-0141.02 SEMICOND DEVICE.SILICON. 30V, 150MA 01295 1N41562R
Q5112 151-1078-00 B010100 8019599 TRANSISTOR:SILICON JFE N-CHANNEL 17856 42133
Q5112 151-1022.00 BO20000 TRANSISTOR-FET N-CHAN SIF1782,70-18 17856 FN1234
Q5114 151-0301-00 TRANSISTOR:SILICON PNP 27014 2N2807 A
Q5144 151-0301-00 TRANSISTOR:SILICON PNP 27014 2N2S07A
Q5173 151-0126-00 TRANSISTOR:SILICON.NPN 04713 ST1046
Q5178 151-0301.00 TRANSISTOR: SILICON, PNP 27014 2N290TA
Q5226 151-0301-00 TRANSISTOR: SILICON,PNP 27014 2N290T A
Q5229 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2MN290TA
Q5237 151-0302.90 TRANSISTOR: SILICON NPN 07263 5038487
Q5239 151-0302-00 TRANSISTOR:SILICON,NPN 07283 5038487
(5268 151.0302-00 TRANSISTOR SILICON NPN 07283 5038487
Q56273 151-0301.00 TRANSISTOR:SILICON,PNP 27014 2N2907A
Q5277 151-0260-00 TRANSISTOR:SILICON, NPN 80009 151.0260.00
Q5279 151-0301-00 TRANSISTOR:SHLICON,PNP 27014 2ZNZ2907A
R&112 315-0104-00 RES.,FXD CMPSN: 100K OHM . 5%.0.25W 01121 CB1045
R3116 315-0105-00 AFES. FXD CMPSN:TM O8M 5%,0.25W 01121 CBI1055
RA5118 316-0186.00 RES..FXD ,CMPSN:1BM OHM, 10%,0.25W Q1121 cB1861
R5118 315-0105-00 RES FXD,CMPSN: 1M OHM 5%,0.25W 01121 CB1055
R5121 315-0104.00 RES. FXD,CMPSN: 100K OHM.5%,0.25W 01121 cBi1045
R5i22 315810400 RES..FXD,CMPSN: 100K OHM.5%,0.25W 01121 CB1045
RE126 315-0105-00 RES FXDCMPSNIIM OHM 5%.0.25W a1121 CRI1055
R5128 315-0105-00 RES. FXD.CMPSN: 1M OHM,5%.0.25W g1iz21 CB1055
A5130 321-0644.00 RES. FXD FILM 100K OHM 0 25% 0.125W 91637 MFEE1818C10002C
R5131 315.0335-00 RES..FXD CMPSN:3.3M OHM.5%,0.25W o121 CB3355
R5132 321-0756-03 RES. FXDFILMB0K OHM,3.25%.0.125W 31637 MFE18181350001C
R5134 321-0644-00 RES, FXD.FILM: 100K OHM 0.25%,0.125W 91637 MFF1816C10002C
R5138 321-0756-03 RES, FXD FILM:50K OHM,0.25%.0.125W 91637 MFF1818D50001C
H5138 321-0756-03 RES FXD FILMS0K OHM,(.25% 0.125W 91637 MFF1818D50001C
R5137 321-0756-03 RES. . FXD.FILM:50K OHM,0.25%.0.125W 91637 MFF1816050001C
R5138 321-0644-00 RES FXDFILM 100K OHM,0.25%.0.125W 91637 MFF1816C10002C
R5139 321-0644-00 RES. FXD,FILM: 100K OHM 0.25%.0.125W 91637 MFF1816C10002C
5141 315010400 RES. FXD . CMPSN: 100K OrM 5% 0.25W 01121 CB1045
5148 315-0104-00 RES. FXD,CMPSN: 100K OFiM 5%,0.25W 01121 CB1045
A5155 315.0104.00 RES FXD CMPSN: 100K OHM 5% 0.25W 0112t CB1045
5158 315-0105-00 RES FXD CMPSENI 1M OHM,5%,0.25W 01121 Ci31055
R5161 315-0104.00 RES. FXD CMPSN 100K OHM 5% G.25W G112 CB1045
R5163 315-0108-00 RES. FXD CMPSN M OHM 5%,0.25W 01121 CB1055
R5166 315-0104-00 RES. FXD.CMPSN: 100K OHM,5%,0.25W 01121 CB1045
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R5167 315-0105-00 RES FXD CMPSN 1M OHM 5%, 0 25W 01121 CcB1os5
R5168 315-0105-00 RES. FXD CMPSN 1M OHM 5%.,0.25W 01121 CB1055
H5171 315-0333-00 RES. FXD.CMPSN:33K OHM 5%.0.25W g1121 CB3335
R3177 315-0102-00 RES. . FXD CMPSN: 1K OHM 5%.0.25W g1121 CB1025
A5178 315.0102-00 RES. FXD CMPSN: 1K OHM 5%.0 25W g1121 81025
RE211 321-0318-02 ) RES. FXD.FILM 20K OHM D 5% 0.128W 91637 CMFS5116D200010
R5218 321.0308-01 ARES. FXD.FAILM 15K OHM.0.5%.0.125W 51637 MEF1816G150010
R5221 315-0104-00 RES. FXD.CMPSN: 100K OHM 5%.0.25W 01121 CB1045
RE5222 3158-0105-.00 RES. FXD.CMPSN: 1M OHM 5%.0.25W 01121 CB1055
R5223 321-0345-00 RES.FXD,FILM:38.3K OHM,1%.,0.125W 91637 MFF1816G38301F
R5225 315-0104.00 RES. FXD.CMPSN100K OHM, 5%.,0.25W 91121 CB1045
R5229 315-0104-00 RES. . FXD CMPSN: 100K OHM,5% 0.26W 01121 CB1045
R5231 321-0756-03 RES. . FXD FILM:50K OHM, 0.25%,0.1256W 81637 MFF1816D500G1C
5232 321.0644-00 RES. FXD.FiLM: 100K QHM 0 25%,0.125W 41637 MEF1818C10002C
R5233 315-0473-00 RES FXD.OCMPSN:47K OHM 5%,0.25W 01121 CB4735
R5224 321-0644-00 RES. . FXD,FILM: 100K OHM,0.25%,0.125W 81837 MFEF1816C10002C
A5235 321-0844-0C RES. FXD,FILM: 100K OHM,0,25%.,0.125W 916837 MFF1816C10002C
R5236 315-0104.00 RES. FXD,CMPSN: 100K OHM 5%,0.25W o1121 CB1045
R5237 315.0104.00 RES.,FXD,CMPSN: 100K OHM 5%,0.25W 01121 CB1045
R5246 315-0104-00 RES. FXD.CMPEN: 100K OHM, 5% ,0.25W 01421 CB1045
R5247 315-0566-00 RES. ,FXD,CMPSN:56M OHM 5%,0.25W g1121 CB5665
RE248 315.0105-00 RES. FXD CMPSN: 1M OHM,5%,0.25W G112t CB1055
R5255 315-0104-00 RES. FXD CMPSN: 100K OHM,5%,0.25W G112 CB1045
R5259 315-0105-00 RES. FXD,CMPSN:tM OHM 5%.,0.25W git21 CB1055
R52683 315-0105-00 RES. FXD.CMPSENTM OHM 5%,0.25W o121 CB1055
RE266 315-0473-00 RES. FXD.CMPSN 47K OBM, 5% 0.25W HM121 CB4735
R5267 315-0104-C0 RES. FXD,CMPSN: 100K CHM 5%,0.25W 01121 CBi045
R5268 315-0472.00 RES. FXD.CMPSN:4.TK OHM 5%, 0.25W o412 CB4725
R5269 315-0104-00 RES. FXD,CMPSN: 100K OHM,5%,0.25W M2 CB1045
RE2TH 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 0121 CB5615
Us117 156-0686-00 MICROCIRCUIT,LEQPNL AMPL HIGH IMPEDANCE 02735 CA313G5
Us127 156-(0525-03 BOtG100 BOB2958 MICROCIRCUIT,DI:.DUAL &K MASTER SLAVE FF 80009 156.0525-03
Uusi27 156-0525-03 B(B295% MICROCIRCUIT,DEDUAL J-K MASTER SLAVE FF 80009 156-0525-03
Us147 166-0523-01 MICROCIRCUIT,DE7-STAGE BINARYCOUNTER SCRN 04713 MC14024BCLD
Us158 156-0350-00 BOtG100 BOB2958 MICROCIRCULHT, DEQUAD 2-INPUT NAND GATE 80009 156.0350-00
5158 156-(G350-02 BOB2959 MICROCIRCUIT.DEQUAD 2 INPUT NAND GATE SEL 80009 156.0350.02
U166 156-0350-00 BO10100 BOR2S58 MECROCIRCUIT, DEQUAD 2-INPUT NAND QGATE 80009 156.0350.00
Us166 156-0350-02 B0B2959 MICROCIRCUIT,DI:QUAD 2 INPUT NAND GATE,SEL 80009 156-0350.02
u5227 156-0067.00 BO101G0 BO7207% MICROCIRCUIT LLOPERATIONAL AMPLIFIER 01285 MICROA741CP
uszar 156-0087-12 BO72080 MICROCIRCUIT LI:OPERATIONAL AMPLIFIER 01285 UA741CJG
Ub2s2 156-0524-02 MICROCIRCUIT DITRIPLE 3-INPUT NAND GATES 80008 156.0524.02
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CB147 283-0177.00 CAP FXD CER DI 1UF. + 80.20%.258Y 56288 2C20Z5U10520258
CB218 290-0114-00 CAP XD ELCTLT 4TUF 206%: 8Y 56289 150D4T7EXDO06R2
CE22a 283.0177-00 CAP . FXD.CER DE1UF, +80-20%.25V 56289 2C20Z5L110520258
8226 283.0177-00 CAP FXDCER DEHIUF, + 80-20% 25V 56289 20 2025010520268
8228 290.0114-00 CAP FXDELCTLY 47UF 20°% 8V 56289 150D478X0006B2
Ce233 290-0527-00 CAP FXDELCTLT 15UF 20%.20V 80201 TOC156MO26FL
C6243 280-0558-00 CAP FXD.ELCTLT 22UF 20°6 35V 90201 TRC2Z26MO3SWLG
CE248 290-0137-00 CAP FXDELCTLT 100UF, + 75-18%.30V 56289 1080D107C70307T2
63223 290-0425.00 CAP. FXDELCTLT:100UF.20% 20V G201 THF107MO20P1G
{B328 280-0425-00 CAP. FXD ELCTLT 1GOUF 20%.20V ag2a1 THF107MO20P1G
ce3ze 280042500 CAP. FXD.ELCTLT: 100UF 20% 20V 80201 THF107MO20P1G
Ce336 290-0425-00 CAP. FXDELCTLT100UF 20°%.20V 90201 THF107MO20P1G
CE341 280-0137-00 CAP FXDELCTLT00UR, + 75-15% 30V 56288 10901 07C703072
{6342 283.0142-00 8020232 CAP FXD.CER DIC.CO2TUF 5%, 200V 59660 87R571YREQ272)
C8415 290-0701-00 CAP FXDELCTLY 470UF 40%,16VDC 20201 TTX471U0T61ETASP
CH416 290-0134-00 CAP FXD ELCTLT:22UF 20% 15V 56289 1500225X001582
6426 290-0701-00 CAP. FXD,ELCTLY 470UF 40°%16VDC agzo TTX47TIUNGIETATP
CB429 290-0425-00 CAR FXD ELCTLY 1000F,20%,20V 90201 THF107MO20P1G
8443 290-0701-00 CAP.FXD.ELCTLT 470UF 40°%,16VDC 90201 TTX47T1UDIB1ETAJP
Coddq 283-0107-00 CAP_ FXD CER DLS1PF 5% 200V 96733 R3M7
C6447 283-0111.00 CAP FXD,CER DI0.1UF.20%,50V 56289 273C1 E
CE451 283-0047-00 CAP FXD.CER DI:270PF 5%.500V 59821 2DDHTAL2TI
6455 283.0115-00 8020248 CAP. FXD CER DI:47PF 5%.200V 58660 805-519-C0GL4TOJ
CeE1S 283-0000-00 CAP. FXD CER DEOOCTUF, +100-0% 500V 59680 B31610Y5LU0102P e
L6525 290-0425-00 CAP_ FXDELCTLY: 100UF 20% 20V 80201 THF1G7M020P1G
TBes27 280-0164.00 CAP.FXDELCTLT:1UF, +50-10%. 150V 56289 S00D105F150BA7
CH529 2680-0658-00 CAP_FXD,ELCTLT 4UF, +50-10%.200V 56289 GH00D405F200KD4
8551 283-0077-00 CAP. FXD.CER DI330PF.5%.500V 59660 831.5008331J
CRE139 152-0400-00 SEMICOND DEVICE:SILICON 400V 1A 80009 152-0400-00
CRB157 152-0488-00 SEMICOND DEVICE: SILICON 200V, 1500MA 04713 SDA317
CRE234 152014102 SEMICOND DEVICE:SILICON 30V, 150MA 01285 1N4152R
CRB247 152.0141-02 SEMICOND DEVICE: SILICON,30V,15CMA 01205 1N4152R
CRE34E 152-0400-00 SEMICOND DEVICE:SILICON 400V 1A 80009 152.0400-00
CRE347 152-0141-02 SEMICOND DEVICE SILICON30V,150MA 01285 1N4152R
CRB414 152-0400-00 SEMICOND DEVICE:SILICON 400V 1A 80009 152-0400-00
CRE438 152.0400-00 SEMICOND DEVICE:SILICON 400V 1A 80009 152-040C-00
CRB439 152-040C-00 SEMICOND REVICE:SILICON 400V 1A BOGOY 152.0400-00
CR6441 152.0141.02 SEMICOND DEVICE:SILICON 30V 150MA 01295 1N4152R
CRE442 152-0141.02 SEMICOND DEVICESILICON, 30V, 15CMA 01295 1N4152R
CR6446 152-0400-0C 8010100 BQ20245 SEMICOND DEVICE: SILICON 400V, 1A 80009 152-0400-00
CR6448 152-0141-02 SEMICOND DEVICE:SILICON,30V.150MA 01295 TN4152R
CRE452 152-0141-02 SEMICOND DEVICE:SILICON.30V,150MA 01285 1N4152R
CRE534 152.0400.C0 SEMICOND DEVICE:SILICON 400V 1A B8000Y 152.0400-00
CR65386 152-0586-00 SEMICOND DEVICE:SILICON,G00V S0CMA 14936 RGP10J-011
CRB537 152-0586-00 SEMICOND DEVICE SILICON 800V .500MA 14936 RGP10J-011
CREB546 152-0141-02 SEMICOND DEVICE SILICON,30V,150MA (1295 1N4152R
CRB551 152.0141.02 SEMICOND DEVICE: SILICON 30V, 150MA 01295 1N4152R
FE112 159.0128-00 FUSE.CARTRIDGE:2A,125V.5 SEC 75915 273002
FE113 1569-0128-00 FUSE CARTRIDGE 2A,128V 5 SEC 75915 273002
FE122 158.0128.00 FUSE . CARTRIDGE.2A,125V 5 SEC 75915 273002
FE123 158-0128-00 FUSE CARTRIDGE: 2A,125V.5 SEC 75815 273002
L6344 108-0598.C0 COW. RF200UH 80009 1(8-0598-00
LE423 108-0598.00 COIL RF:200UH BOOOY 108-0598-00
L6428 108-0598-00 COILRF-200UH 80009 108-0558-00
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L6532 108-0598-00 COILAF200UH 80009 108-0598-00

L5538 108-0598-00 COIL, RF. 200U 80009 108-0598-00

Q6143 151-0508-00 TRANSISTOR:UJT.S1 2N6027.T0-98 53508 X13T520

Q6155 151.0506-00 SCR-SILICON (3508 C10682X283

Q6227 151-0302-00 TRANSISTOR:SILICON,NPN 07283 S038487

Q6241 151.0188.00 TRANSISTOR SILICON PNP 04713 SPSEBBAK

Q6244 151-0188-00 TRANSISTOR:SILICON, PNP 04713 SPSB868K

Q5331 151-0302-00 TRANSISTOR:SILICON NPN 07263 5038487

6343 151-0390-00 TRANSISTOR:SILICONNPN 04713 SPSa414

Q6357 151-0302-00 TRANSISTOR:SILICON NPN 07263 5038487

QB427 151.0301.00 TRANSISTOR: SILICON,PNP 27014 2M2807 A

QB435 151-0352.00 TRANSISTOR:SILICON NPN 03508 X44C282

Q6445 151-0424-00 TRANSISTOR:SILICON NPN 04713 $PS8248

Q6458 151-0424-00 TRANSISTOR:SILICON NPN 04713 SPSa248

Q6347 151.0302.00 TRANSISTOR:SILICON NPN 07263 5038487

06548 151-0301-00 TRANSISTOR:SILICCN PNP 27014 2N2907A

06549 151-0301-00 TRANSISTOR:SILICON PNF 27014 2N2907A

QB552 151-0302-00 TRANSISTOR:SILICON NPN 07263 S038487

Q8557 151-0302-00 TRANSISTOR:SILICON NPN 07263 5038487

RB131 308-0463-00 RES..FXDWW:0.3 CHM, 1% 3W 91637 RS2B-KR30COF

/5132 315-0102-00 RES. FXD,CMPSN: 1K OHM, 5%.0.25W 01121 CB1025

R6133 315.0362-00 RES. FXD.CMPSN:3.6K CHM,5%,0.25W 0t121 CB3825

R6134 315-0272-00° RES FXD,CMPSN:2. 7K OHM,5%,0.25W 01121 CBR725

AG135 315-0154-00 RES..FXD,CMPSN: 150K OHM,5%,0.25W 01121 CB1545

AG147 315.0272.00 RES.FXD,CMPSN:2.7K OHM,5%.0.25W o112 CB2725

RE148 315-0101.00 RES. FXD,CMPSN: 100 OHM 5%,0. 25W 01121 CB1015

RB149 315-0361-00 RES.FXD ,CMPSN:360 OHM,5%,0.25W 01121 CB3815E

RE214 321-0289-00 RES. FXD FILM 10K OHM, 1%,0.125W 91537 MFEF1B16G10001F

/6215 321.0260-00 RES. FXD FILM:4.98K OMM, 1% 0.125W 91637 MFF1816G48300F

R6222 315-0821-00 8010100 B029999 RES, FXD,CMPSN;820 OHM,5%.,0.25W 01121 £B8215

R§222 315-0181-00  BO30000 RES. FXD.CMPSN:180 OHM,5%,0.25W 01121 CB1815

RB223 315-0202-00 B010100 B02999% RES. FXD,CMPSN:2K OHM,5%,0.25W o112t £B2025

A6223 315.0821-00  BO30000 B0O3049% RES. FXD,CMPSN:820 OHM.5%,0.25W 01121 C£B8215

RE223 315043100 B030500 RES. FXD,CMPSN:430 OMM,5%,0,25W 01121 CB4315

R&225 221-0289-00 RES. FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F

R6231 321-0289-00 RES. FXD,FILM:10K CHM,1%.0.125W 91637 MFF1816G10001F

RG6235 315-03%1-00 RES. FXD.CMPSN:390 OHM, 5%,0.26W g1t CB3915

6254 304-0391-00 RES, FXD,CMPSN: 390 OHM, 10% 1W 01121 GB3911

R5346 315.0101.00 BO101GO B02G245 RES. FXD CMPSN: 100 OHM.5%.0. 25W 01121 CB1015

R6346 315-0471-00 BOR0248 RES. FXD CMPSN4TD OMM,5%,0.25W 01121 CB4715

RB358 315.0753-00 B010100 5020245 RES. FXD.CMPSN 78K OHM. 5% .0.25W G121 CB7535

RE356 315-0663-00  B020246 RES. FXD,CMPSN:58K OHM,5%,0.25W 01121 CB5635

RB358 311-1268-00 RES VAR NONWIR: 10K OHM,10%.0.50W 32997 3328P.158-103

A5413 321.0352.00  B01010C 8020231 RES. FXD,FiILM:45.3K OHM, 1%.0.125W . 91837 MFF1816G45301F
"""""" R6413 321-0332-00 B020232 RES. FXD FILM:28K OHM, 1%,0.125W 81637 MFF1818G28001F

RH424 315-0103-00 RES..FXD,CMPSN: 10K OHM 5%,0.25W 01121 CcB1635

R5426 315-0101-00 RES, FXD.CMPSN:100 CHM,5% 0. 25W 01121 CB1015

R6444 3G7-0103-00 RES. FXD,CMPSN:2.7 OHM,5%,0.25W o1t £B27GE

AB445 315-0104-00 RES. FXD.CMPSN: 100K OHM 5%,0.25W 01121 CB1045

RG447 315.0101-00 RES.FXD,CMPSN:100 OHM,5%,0. 25W 01121 ca1015

R&449 315-0513-00 RES, FXD.CMPSN:51K OHM,5%,0.25W 01121 CB5135

RB451 315-0104-00 RES. FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045

RB453 315.0513-00 RES. FXD,CMPSN:51K CHM,5%,0.25W o112 CB5135

R6454 315-0433-00 RES. FXD OMPSN:43K OHM,5%,0.25W 01121 CB4335

RE455 315-0473-00 RES. FXD.CMPSN47K OHM,5%,0.25W 01121 CB4735
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RE456 315-0222-00 RES. FXD.CMPSNZ.2K OHM 5%.0.25W aa cB2z2s5
RE457 315-0104.00 RES. FXD.CMPSN 100K OHM 5%..0.258W 121 C81045
RE458 315-0204.00 RES..FXD,.CMPSN: 200K OHM.5%:,0 25W Gt CR2045
RB513 321.0346-00 8010100 8020231 RES. FXDFILM 39 2K OHM 1700 125W 91837 MEF1818G39201F
HE513 321.0332-00 BO20232 RES. .FXD FHLM 28K OHM 12:,0.125W 91637 MFF1816G280G1F
RB514 311.1288-00 RES. VAR NONWIR 10K OHM, 10%.0.50W 32997 3329P.L58-103
RE51T 316-0156.00 AES FXD CMPSNIISM OHM 105 0.25W 01121 CB1561
6518 321-0260-00 RES..FXD FILM 4 99K OHM 1%,0.125W 81837 WMEF1818G485900F
RE6538 315-0433-00 RES FAD.CMPSN 43K OHM 3% 0.258W 01121 CBa335
R8539 315-0102-00 RES..FXD.CMPSN:1K OHM,5%:.0.25W 01121 CB1025
RE5d4 315-0243-00 RES FXDOMPSN 24K OHM. 5% 0.25W o112t 82435
RE545 315.0473-00 HES FXD.OMPSN4TK OHM 5% 0.25W 011214 CB4735
RE548 315.-0104-00 AES FXDCMPSNID0K OHM 5% 0.25W 01121 CB1045
RB549 315.0154.00 RES FXUD CMPSN-1S0K OHM 5% 0.25W 01121 CB1545
RES33 315.0223-00 RES. FXD,CMPSNI22K OHM,5%5,0.25W 1121 CB2235
A6554 316-0223-00 RES.FXDCMPSN 22K OHM 5% .0.25W 01124 CB2235
RE557 315.0224-00 RES. FXD,CMPSN:220K OHM, 5% .0.25W 91121 CB2245
HES58B 315-0103-00 30101400 BO207245 RES. FXD,CMPSN 10K OHM.5%.0.25W g1121 CB1035
RES58 315-0102-00 80202486 RES. FXD.CMPSN 1K OHM 5%.0,25W 01121 CB1025
76535 120-0976-00 XFMR.FLYBACK:POT CORE 80008 120-0976-00
U6138 156-0067-00 BC10100 BO7TZ207S MICROCIRCUHT LIIOPERATIONAL AMPLIFIER 01285 MICROAT41CP
U138 156-0067-12 B0O72080 MICROCIRCUIT LI OPERATIONAL AMPLIFIER 01295 UAT41CIG
ugzzz 156-0067-00 BO10100 BO72079 MICROCIRCUIT LEOPERATIONAL AMPLIFIER 01295 MICROATAICP
ue222 156.0067-12 BO72080 MICROCIRCUIT LEOPERATIONAL AMPLIFIER 31285 UAT41CJG
Ug236 156-0067-00 BO10100 BO72079 MICROCIRCUIT LECPERATIONAL AMPLIFIER 01295 MICROAT4ICP
UB236 156.0067-12 BO72080 MECROCIRCUIT LEOPERATIONAL AMPLIFIER 01295 UAT41CIG
uss15 156-0067-00 BO10100 BG72079 MICROCIRCUIT LI:CPERATIONAL AMPLIFIER 01295 MICROATA41CP
U6515 156-0067-12 BO72080 MICRCCIRCUIT LI QPERATIONAL AMPLIFIER 01285 UAT41CJG
VRE134 152-0243-00 SEMICOND DEVICE ZENER,(.4W, 15V 5% 14552 TD3810983
VRB235 152-0278-00 SEMICOND DEVICE:ZENER,(0.4W 3V 5% 04713 SZG35008K20
VRBe252 152.0278-00 SEMICOND DEVICE ZENER,0.4W 3V 5% 064713 SZG35008K20
VRE253 152-0127.00 SEMICOND DEVICE:ZENER,0.4W.,7 5V 5% 04713 SZG35009K2
VRE318 152-0265-00 SEMICOND DEVICE:ZENER,(.4W 24V 5% 04713 SZG35009K8
VR&417 152-0195-00 SEMICOND DEVICE:ZENER,0.4W 5.1V 5% 04713 SZ11755
VRB419 152-0175-00 SEMICOND DEVICE ZENER 0. 4W 5.8V 5% 04713 SZ2G35008
VRE42T 152-0195-00 SEMICOND DEVICE.ZENER,0.4W.5.1V 5% 04713 3211755
VR5459 152-0306-00 SEMICOND DEVICE ZENER.O.4W 9.1V 5% 15238 25409
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Replaceable Eiectrical Parts—1503

Tektronix Serial/Model Ne. Mfr
Ckt No. Part No. EH Dscont Name & Description Code Mfr Part Number
3 — CKT BOARD ASSY:X-Y PLUG-IN
AT e e {016-0606-00 ONLY)
Cc7132 283-0059-00 CAP.FXD,CER DE1UF, + 80-20%, 50V 51642 4000802501052
C7232 283-G059-00 CAP.FXD,CER DLTUF, + 80-20%.50V 51642 4000502501052
CR7247 152-0141-02 SEMICOND DEVICE:SILICON.30V,150MA 01295 1N4152R
Q7242 151-0302-00 TRANSISTOR: SILICON NPN 07263 5038487
avize 321-0301-00 RES. FXD FILM:13.3K OHM,196,0.125W 91637 MFFt816G13301F
R7%29 321.0288-00 RES FXD FILM:9.76K OHM,1%.,0.125W 91637 MFEF1816GI7600F
R7138 321-0335-00 RES. FXD FILM:30.1K OHM,1%,0.125W 91837 CMF55116G30101F
R7148 315-0103-00 RES. FXD,CMPSN: 10K OHM 5%,0.25W 01121 CB1035
R7224 315-0223.00 RES..FXD,CMPSN: 22K O#M.5% 0.25W 01121 CB2235
R7225 311-1559-00 RES..VAR NONWIR: 10K OHM,20%, 0.50W 73138 91.81-¢
R7234 315.0113-00 RES..FXD,CMPSN: 11K OHM,5%,0.25W 01121 CB1135
R7244 315.0104.00 RES.FXD.CMPSN: 100K OHM,5%.0.25W 01121 CB1045
R7245 315-0103-00 RES. . FXD.CMPSN: 10K GHM,5%.,0.25W 01121 CB1035
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Repiaceable Electrical Parts—1503

Tektronix Seriai/Modei Na. hr
Ckt No Part No. Ef Dscont Name & Description Coge Mir Part Number
AR e s CKT BOARD ARSY CABLE VP FACTOR
A8 e s {OPTION 1 ONLY)
R1356 321018303 AES. FXDFILM K OHM 0.25% .0 125W §1637 MEFTR16010000C
1356 321-0612.03 RES. FXD FILM:500 OHM,0.25% 0. 1256W 1637 MFEF1816DG00R0OC
R1356 321-0612-03 RES..FXD.FIEM:500 OHM,0.25%,0 125W G1637 MFF1816D500R0C
R1356 321-0812-03 RES. FXD.FUM-300 OHM 0.25% 0.125W 91637 MFE1816D500R0C
R1358 321.0612.03 AES  FXD.FILM 300 OHM.0 25% 0.125W G1837 MFE1818D500R0C
R13E8 321-0612.03 RES FXD FILM:500 OHM,0.25% ( 125W 91637 MFE1B160D500R0C
R1356 321-0612-03 RES. FXD.FILM 5300 OHM.0.25% 0.1258W 91637 MEF1818D500R0C
R1356 321-0612-03 RES. FXD FILM:500 OHM 0.25% 0.1256W 91637 MFF1816D500R0C
R1356 321-0612.03 RES..FXD FILM:500 OHM,0.25%.0.125W 91637 MFF18180500R0C
R1358 321-0612-03 RES. FXDFILM500 OHM,0.25%.0.125W 91637 MFF1818D800R0C
R1357 321-0097.07 RES.EXDFILMI 100 OHM 0.1%:.0.125W 24548 NESSETQ00B
R1387 321-0097-07 RES . .FXD FILM:100 OHM,0.1%.0.125W 24546 NESSE10008
R1357 321-0097-07 RES.FXDFILM 100 OHM 0.196.0.125W 24548 NESSE10008
A1357 321-0097-07 RES FXDFILM100 OHM.0.1%.0.125W 24546 NESSE10008
R1357 321-0097-07 RES FXDFILM100 OHM.0 19,0 125W 24546 NESSE10008
R1357 321-0097-07 AES. FXD FILM10C OHM,0.1% 0. 125W 24546 NESSE10008
A1357 321-0097-07 RES. FXD.FILM: 100 OHM.0.1°: 0.125W 24546 NESSET000B
H1357 321-0097-07 RES. FXD FILM:100 OHM,0.19% 0. 125W 24546 NESSET10008
Rt357 321-0047-07 RES. FXD FILM: 100 OHM 8.1%.0.126W 24546 NESSE10008
R1357 321-0097-07 RES.FXDFILMIT00 OHM . 0.19%.0.125W 24546 NESBE1000B
51356 260-1818-00 SWITCH ROTARY DISTANCE CAL.8 POSITION 81073 515P2201208N
31357 260-1619-00 SWITCH ROTARY:DISTANCE CAL 11 POS 81073 515P300111IN
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Replaceable Electrical Parts—1503

Tektronix Serial/Modei No. Mir

Cki No. fart No. EH Dscont Name & Description Code Mfr Part Number
CHASSIS PARTS

BT0369 016-0585-00 BATTERY SET: BOO0OG 016-0595-00

CO380 283-0279-00 CAP.FXD,CER DI:0.001UF 20%,3000V 59660 878-521-8.¥58-10

0390 283-027%-00 CAP. FXD CEA DI:0.001UF 20% 3000V 58660 B78-321-5.¥53-10

CR0282 150-1040-01 LAMP LED:W/LEADS & DIODE HOLDER 82009 15G-1040-01

40 159-0029-00 BO10100 B048999 FUSE.CARTRIDGE.3AG,0.3A 250V SLOW-BLOW 71400 MDL3IND

FG401 158.0032-00 8050000 FUSE.CARTRIDGE:3AG,0.5A,250V SLOW-BLOW 71400 MDL 172

FO401 158-0054.00 BO10100 B049989 FUSE CARTRIDGE:3AG.0.15A 250V . SLOW-BLOW 71400 MDL 15/1G0

Foay e e {OPTION 8 ONLY)

FO401 159-0029-01 BOSOO00 FUSE CARTRIDGE:BUSSMAN ORNLY 71400 MDL3M10

FO481 e e (OPTION 6 ONLY)

FO491 154-0029-00 3010100 BJ49999 FUSE CARTRIDGE:3AG.0.3A,250V, SLOW-BLOW 71400 MIDLIN0

F491 158-0032-00 BO50000 FUSE,CARTRIDGE 3AG,0.5A, 250V SLOW-BLOW 71400 MBDL 172

F0491 159.0054-00 BO10100 8049989 FUSE.CARTRIDGE.3AG,0.15A,250V,SLOW-BLOW 71400 MDL 15/100

FO491 e e (OPTION 6 ONLY}

FO491 158-0029.01 B050000 FUSE CARTRIDGE: BUSSMAN ONLY 71400 MDL3/10

FO481T e e (OPTION 6 ONLY)

L0234 108-0671-00 COIL,TUBE DEFL:TRACE ROTATCR 80009 108-0671-00

MO171 146.-0031-00 8010100 [Elepatizatics METER.BTRY LVL:0-350UA,15%,0.50 DIASCALE 24138 P.202

MO171 145.0044.07 BO30GO0 METER,.BAT LEVEL; 1MA 345 OHMS,0.5 DIA 0000M MURATA MC12M

AO151 311.1806-00 8010100 B07999% RES. VAR NONWIR:500 OHM,20%,1W 12687 381S-CM40942

RIS e e (FURNISHED AS A UNIT WITH S0131)

RO151 312010 BO8COCO RES. VAR WW:PNL 500 OHM 5%, 1W W/SW 80009 311-2010-0%

RO151 e e (FURNISHED AS A UNIT WITH S0151)

RO165 315-0102-.00 RES FXADCMPSN 1K OHM,5%,0.858W o112 CEB1025

RO251 311087800 RES., VAR NONWIR:2 X 50K OHM,10%,0.50W 71580 BA211-008

AG2s2 315-0473-00 RES. FXD CMPSNATH OHM 5%.,0.25W 01121 cB4735

ROz62 315.0104.00 RES..,FXD CMPSN: 100K OHM 5%.0.25W 0121 CE1045

R0O263 311-0160-00 RES. VAR NONWIF 50K OHM,10%,0.50W 12697 381-CM309148

RO271 311-1707-00 BO1G100 8039999 RES. VAR WW:5K OHM,5%,1.5W 32997 36108-420-502

RO271 e eeen {OPTICN 5 ONLY)

A9271 311.1707.02 BO40000 RES. VAR WW:PNL 5K OHM 5%,1.5W WHKNOB 80009 311170702

RO271 e e {OPFTION 5 ONLY)

ROZ71 311-1B00-00 B010100 8039999 RES VAR WW: PNL.SK OHM 8% 1.6W 32987 36108-514.502

RO271 311-1800-02 BO4000C RES., VAR WW:PNL 5K OHM,5%,1.5W W/KNOB 80009 311-1800-02

R0352 315.0473-00 RES. FXD.OMPSN:47K OHM 5%,0.25W G112 CB4735

R3432 311-0680-01 BO10100 8020329 RES, VAR NONWIR:5M OHM,0.50W CO00M cBD

RQ432 311-1908-00 BG20330 RES. VAR NONWIR:PNL,5M OHM,20%.0.50W 12697 CM4127142

RO442 311-0690-01 BU10100 B020323 RES. VAR NONWIR: 5M OHM,0.50W 0000M OBD

RO442 e (NOT USED IN OPTION 1)

RO442 311-1906-C0 B020330 RES. VAR NONWIR:PNL,5M OHM 20%,0.25W 126897 CM41713

RO442 e e (NOT USED IN OPTION 1)

RO472 311-0091.00 RES. VAR NONWIRTK OHM, 10%,0.30W 01121 W.3083E

ROATZ e e {NOT USED IN OPTION 1)

R2126 311-1005-00 RES. VAR NONWIA: 15K OHM,10%,0 50W 12687 382.CM4A0952

S0151 311.1806-00 BO10100 BO79989 RES. VAR NONWIR: 500 OHM,20%,1W 126897 3818.CM40942

SO0181 e e (FURNISHED AS A UNIT WITH RG151)

S0151 311-2010-01 BGBOOCO RES VAR WW:PNL,500 OHM 5%, 1W W/SW BOO0S 311.2010-01

S8 e e (FURNISHED AS A UNIT WITH RO151)

S0165 260-0834.00 SWITCH, TOGGLE:DRPDT 5A 125VAL 0.25-40 THD 08353 U21.8HZQE

50481 260-1727-00 SWITCH TOGGLE:DPDT,0.4vA AND 20V MAX 08353 7215 SYZ{BIE

81215 263-1118.00 SW CAM ACTR ASFEET/DIV 80009 263-1118-00

51343 263-0013-0G SWITCH PB ASSY:3 LATCHING,100MM W/DETENT 80009 253.0013-00

51356 260-1818-00 SWITCH,ROTARY DISTANCE CAL 8 POSITION 81073 518P2201208N

S1386 e e (OPTION 1 ONLY)
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Replaceabie Electrical Parts—1503

Tektronx Serial/Model No. MY
Ckt No. Part No. Eff Dscont Name & Description Code Mifr Part Number
51357 260-1818-00 SWITCH,ROTARY DISTANCE CAL.11 POS 81073 515P3001T11IN
SE357 e e (OPTION 1 ONLY)
S1624 263-0010-00 SWITCH PB ASSY:1 PUSH.7 SMM.W(2 CONTACTS 80009 263.0010-00
816825 263-0011.00 SWITCH.PB ASSY 1 PUSH.10 MM W4 CONTACTS 80009 263-0011-00
82126 263-1125.00 SW CAM ACTR AS.FEET/DIV 80009 263-1125.00
T0389 120-0978-00 XFMR.PWR STPON: 80009 120-0878-00
V0235 154-0667-02 ELECTRON TUBE:CRT P.31 280009 154-0667-02
V0238 154-0667-03 8020321 ELECTRON TUBE:.CRT P-7 80009 154-0667-03
V0235 e (OPTION 76 ONLY)
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Section 8~1503

Symbols
Graphic symbols and class designation letters are Y14.15, 1966 Drafting Practices. .
based on ANSI Standard Y32.2-1975, ¥14.2,1973 * Line Conventions and Lettering.
) ) ) Y10.5, 1968  Letter Symbols for Quantities Used in
Logic symbology is based on ANSI ¥32.14-1973 n Electrical Science and FElectrical
terms‘ of positive logic. Lagic symbols depict the logic Engineering.
function performed and may differ from the manufac- i .
turer's data. American National Standard institute
1430 Broadway
. , - . New York, New York 10018
The overline on a signal name indicates that the signal
performs its intended function when it is in the low state. Component Values
Electrical components shown on the diagrams are in
the fotlowing units unless noted otherwise:
eviati e base ANS! ¥Y1.1-1972, . _—
Abbreviations are based on ANS 19 Capacitors = Values one or greater arein picofarads (pF).
Values less than one are in microfarads
Other ANSI standards that are used in the preparation {ufF).
of diagrams by Tektronix, Inc. are; Hesistors = Ohms {{).
The information and special symbois below may appear in this manual.
Assembly Numbers and Grid Coordinates o
y The schematic diagram and circuit board component
kach assembly in the instrument is assigned an location ilfustration have grids. A lookup table with the
assembly number {e.g., A20}. The assembly number grid coordinates is praovided for ease of focating the
appearsonthechcmtboardouﬁneonthedﬁgraanthe componem.Onwtnecomponenmiﬁumrmedontmﬂamng
——— title for the circuit board component location itustration, diagram are listed in the tookup table. When more than
and in the lookup table for the schematic diagram and ona schamatc diagramis usad toliustrate the circuitry on
corresponding component locator iltustration. The a circuit board, the circuit board diustration may onty
Replaceable Electrical Parts listis arranged by assemblies appear opposite tha tirst diagram on which it was il-
in numerical sequence; the components are lisied by tustrated; the lookup table will list the diagram number of
component nuwmber *(see following illustration for other diagrams that the circuitry of the circuit board
constructing & component number), appsears on.
i b - A Modilied Compangnt—See
Function Biock Tile Parts List {Depcted i gray,
QU Wit iy Suing)
internal Y Imdonee ,
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CKT GHRID | CKT GRID
NO LOC | NO LOC
€1143 D10 ] R1228 B4
C1153 7 | R1249  £6
c122r  E7 R1256 E9
C1238 Eg R1257 E10
C1243 D9 | R1258 E9
C1249  ES R1313 D4
C1257 E9 R1314 D4
C1321. D4 | RI3T E2
C1324 A7 | R1318 D4
C1331  B7 | R1328 A7
C1422 D4 | R1336 B7
C1434 ET | R1337  E7
C1459 G6 | R13a8 g7
C1563 G4 | R1353 C9
C1565 G5 | R1354 E6
C1762  F3 R1355 C8
C17658 £33 R1356 C8
R1357 Co
CR1358 E5 R1414 E2
CR1463 G6 | R1421 (1
CR1561 H6 | R1424 o1
CR1563 G3 | R1462 GB
CR1564 G4 | R1477  G§
R1562  G3
L1155  C10{ B1563 G4
L1162 BT | R1576  GS§
R1663  F10
Q1142 D7 | R1664 G4
Q1235 D6 | R1669 £3
Q1236 E6 R1676  F10
Q1246 EV R1761 ¥3
Q1247 E9 R1762 H8
Q1332 £V R17658 E3
Q1565 G4
Q1571 G5 | 80151 D1
S1156 C3
RO151 D1 | $1252 Ds§
RO271  EY S1215F A3
R0472  C10 ] S1215R A6
A1{15 B2
R1117 B2 | TP1312 F5
R1118 83
R1127  C6 | WU1219A DS
R1132  C7 | U1219B C4
R11356 D7 | U1663A F3
R1137  C6 | U1663B G3
R1147 D9 | U18BIC E5
R1i48 D7 | U1663D G5
R1158 C10 ] U1667TA M3
R1216 C6 | U1667B G3
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Section 9—1503

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your locat
Tektranix, Inc Field Office or representative

Changes to Tektronix instruments are sometimes made o
accommodate improved components as they become avaiiabie,
and to give you the benefit of the fatest circuit improvements
developed n our engineering department. It is therefore
important. when ordering parts. o inciude the following
information 10 your order Part number. instrument tybe or
numbear. serial number. and moditication number if applicable.

If a part you have orldered has been replaced with a new or
improved part, your locai Tektromx, inc. Fieldd Office or
representative will contact you concerning any change i part
number.

Crange mtormation, it any, is located at the rear of this
manual,

SPECIAL NOTES AND SYMBOLS
X000 Part first agded at this serial number

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

Hems in this section are referenced by figure and index
numbpers to the stHustrations

INDENTATION SYSTEM

This mechanical parts Hst is indented to indicate item
relationships. Following 1s an example of the indentation system
used in the description column

12345 Name & Description

Assembly andior Component
Attacting parts for Assembly and/or Companent

Detar Part of Assembly and/or Component
Attaching parts for Detail Part

Paris of Detant Part
Attaching parts for Parfs of Detaif Part

Attaching Parts always appear \n the same indentation as
the item 1t mounts. while the detail parts are indented to the right.
indented items are part of. and included with the pex! higher
indentation. The separation symbol - - - " - - - indicates the end of
attaching parts

Attaching parts must be purchased separately, unless otherwise
specified.

ITEM NAME

In the Parts Lisl. an ltern Name is separated from the
description by a colon [}, Because of space limitations, an ltem
Name may sometimes appear as incomplete. For furthar Nem
Name identification, the U.S Federal Cataloging Handbook HE-1
can be utilized where possible.

ABBREVIATIONS

INCH ELCTRN ELECTRON
4 NUMBER SiZE ELEC ELECTRICAL
ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTH ADAFTER ELEM ELEMENT
ALIGMN ALIGNMENT EFPL ELECTRICAL PARTS LISY
Al ALLMINGM ECHY ECQUIPMENT
ASSEM ASSEMABLED EXT EXTERNAL
ARSY ASSEMALY Fln FILLISTER HEAD
ATTEN ATTENUATOR ELEX FLEXIBLE
AWEG AMERICAN WIRE GAGE FLH FLAT HEAD
B0 BOARD FLTR FILTER
HRKT BRACKEY FAR FRAME aor FRONT
HRS BRASS FSTNR FASTENER
BRZ BRONZE FY FCOT
BEMG BUSHING FXD FIXED
TAB CABINET GSKT GASKET
AP CARPACITOR DA HANDLE
LER CERAMIC HEX HEXAGON
CHAS CHASRSIS HEX H{ HEXAGONAL HEAD
CKT CIRCLHT HEX S0C  HEXAGONAL SOCKET
COMP COMPOSITION HLCFS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cav COVER MY HIGH VOLYAGE
CPLG COUPLING o INTEGHATED CIRCWHT
CRY CATRCDE RAY TUBE i INSIDE DIAMETER
DEG SEGREE IDENT DENTIFICATION
WA CRAWER IMPLR iMPELLER

REV A, MAR 1880

IN INCH SE SINGLE END
INCAND  INCANDESCENT SECT SECTION
INSUL INGULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLOA LamMEHOLDER SHLDAR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL Sk . SLIDE

MTG MOUNTING SLELKG SELF-LOCKING
NIP NiPPLE SLVG SLEEVING

NON WIRE NOT WiRE WOUND SPR SPRING

OBD CRDER BY DESCRIPTION S0 SCUARE

Q0 OUTSINE DIAMETER SET STAINLESS STEEL
OvH OVAL HEAD STL STEEL

PH BRZ PHOSFHGR BRONZE S SWITCH

=18 PLAIN or PLATE T TUBE

PLETC PLASTIC TERM TERMINAL

=3¢ PART NUMBER THD THREAD

P PAN HEAD THX THICK

PWR POWER TNSN TENSION

RCPT AECEPTACLE PG TAPPING

RES RESISTCR TRH TRUSS HEAD
RGO RIGID v VOLTAGE

ALF RELIEF VAR VARIABLE
ATNA RETAINER W WETH

SCM SOCKET HEAD WSHR WASHER
SCOPE QSCILLORCOPE XFAMR TRANSFORMER
SCR SCREW XSTAR TRANSISTOR



Replaceable Mechanical Parts— 1503

CROSS INDEX-MFR, CODE NUMBER TO MANUFACTURER

Mir. Code  Manufacturer Addrass City. State. Zip
0000M SONY/TEKTRONIX CORPORATION P (3 BOX 14 HANEDA ARPORT TOKYO 149 JAPAN
JO0AZ AR OIL PROD. CORPURATION 2400 E BURNSICE PORTLAND. OR 97214
000BK STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214
000CY NORTHWEST FASTENER SALES INC. 7923 SW CIRRUS DRIVE BEAVERTON QR 47003
Q0CEX CHARA METAL PRODUCT COMPANY 542 BRANNAN STHEET SAN FRANCISCO. CA 94167
000FW WESTERN SINTERING CO INC 2620 STEVENS DRIVE RICHLAND, WA $Q352
00779 AMP INC P O BOX 3608 HARRISBURG, PA 17105
03278 ITT, POMONA ELECTRONICS DIVISION PO BOX 2767 1500 E 9TH 87, POMONA, CA §1766
05574 VIKING INDUSTRIES, INC. 21001 NORDHOFF STREET CHATSWORTH, CA 91311
08080 RAYCHEM CORPORATION 300 CONSTITUTION DRIVE MENLO PARK. CA 94025
06540 AMATOM ELECTRONIC HARDWARE. DIV OF

MITE CORP 446 BLAKE 37 NEW HAVEN, CT 08515
47322 MINNESCTA RUBRBER CO. 3630 WOQDDALE AVENUE MINNEAPOLIS, MN 55418
077o7 USM CORP | USM FASTENER DIV 510 RIVER R SHELTON. CT 08484
08261 SPECTRA-STRIP CORP 7100 LAMPSON AVE. GARDEN GROVE, CA 92642
08330 RELIANCE MICA CORP, 342-38TH ST BAOOKLYN, NY 11232
12327 FREEWAY CORPORATION 3301 ALLEN DRIVE CLEVELAND, OH 44125
12687 CLARQSTAT MFG. C INC LOWER WASHINGTON STREET DOVER, NH 03820
19209 GENERAL ELECTRIC CO.. ELECTRONIC

CAPACITOR AND BATTERY PRODUCTS DEPT.

BATTERY PRODUCTS SEC PO BOX 114 GAINESVILLE, FL 32601
22526 BERG ELECTRONICS. INC YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
2255G ESNA DIV OF AMERACE CORPORATION 16150 STAGG STREET VAN NUYS, CA 91409
24855 GENERAL RADIO GO 300 BAKER AVE! CONCORD. MA 01742
74931 SPECIALITY CONNECTOR CO . INC 2620 ENDRESS PLACE GREENWOOD, IN 46142
59730 THOMAS AND BETTS COMPANY 36 BUTLER ST ELIZABETH, NJ 07207
71126 BRONSON, HOMER D, CO. 250 MAIN 5T P O BOX 88 BEACON FALLS, CT 06403
71400 BUSSMAN MFG., DIVISION OF MCGRAW.

EDISON CO 2536 W UNIVERSITY 87 ST LOWS, MO 83107
71468 ITT CANNON ELECTRIC 666 E. DYER RD. SAMNTA ANAL CA 92702
71785 TRW. CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE il 60007
72228 CONTINENTAL SCREW CO.. DIV, OF

AMTEL. INC 453 MT. PLEASANT NEW BEDFORD, MA 02742
73743 FISCHER SPECIAL MFG. CO 448 MORGAN 37 CINCINNATI, GH 45206
73803 TEXAS INSTRUMENTS, INC.. METALLURGICAL

MATERIALS DIV 34 FOREST STREET ATTLEBORD, MA 02703
74445 HOLO-KROME CO. 31 BROOK 87, WEST HARTFORD, CT 06110
74970 JOHNSON, E. F. CO 299 10TH AVE 3 W WASECA, MN 56083
75815 LITTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES. IL 60018
76854 OCAK INDUSTRIES INC.. SWITCH DIV, 5. MAIN 3T CHYSTAL LAKE, IL 60014
77250 PHECLL MANUFACTURING CO., DIVISION

OF ALLIED PRODUCTS CORP 5700 W. ROCSEVELT RD. CHICAGQ. L. 80650
78189 ILLINCIS TOOL WORKS, INC

SHAKEPRCOOF DIVISION ST, CHARLES ROAD ELGIN, L 60120
78584 STEWART STAMPING CORP. 630 CENTRAL PARK AVE YONKERS. NY 10704
79136 WALDES, KOHINOOR, INC. 47-18 AUSTEL PLACE LONG ISLAND CITY. NY 11101
9807 WROUGHT WASHER MFG. CO. 2100 8. G BAY 87 MILWAUKEE, Wi 53207
30009 TERTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
83309 ELECTRICAL SPECIALITY CO ., SUBSIEHARY OF

BELDEN CORP. 213 £ HARRIS AVE. SOUTH SAN FAANCISCC. CA 94080
83330 SMITH, HERMAN H., INC. B12 SNEDIKER AVE BROOKLYN, NY 11207
83385 CENTRAL SCREW COC 2530 CAESCENT DR, BROADVIEW, IL 80153
83553 ASSOCIATED SPRING CORP. SEABOARD DIV, 18001 S BROADWAY, F O BOX 231 GARDENA. CA 50248
85471 BOYE. A B CO 2527 GRANT AVENUE SAN LEANDRO, CA 94579
86828 SEASTROM MFG. COMPANY INC. 701 SONORA AVENUE GLENDALE, CA 81207
87308 N, L INDUSTRIES, INC., SOUTHERN SCREW

Civ. P.O.BOX 1380 STATESVILLE, NC 28677
37664 VAN WATERS AND ROGERS. INC. PO BOX 3200 RINCON ANNEX SAN FAANCISCO, CA 34118
89663 REESE, J RAMSEY, INC. 71 MURRAY STREET NEW YORK, NY 10007
91836 KINGS ELECTRONICS CO.. INC. 40 MARBLEDALE ROAD TUCKARQOE, NY 10707
93410 ESSEX INTERNATIONAL, INC., CONTROLS DIV

LEXINGTON PLANT PO BOX 1007 MANSFIELD, OH 44803
45712 BENOIX CORP., THE ELECTRICAL COMPONENTS

DIV, MICROWAVE DEVICES PLANT HURRICANE ROAD FRAMKLIN, IN 46131
97464 INDUSTRIAL RETAINING RING CC. 57 CORDIER 8T, IRVINGTON. NJ 07111
97539 APM-HEXSEAL CORP. 44 HONECK ST. ENGLEWGOD. NJ 07631
53109 CIO PANEL COMPONENTS CORP,
5.2 AEV JUN 1983



Replaceable Mechanical Paris— 1503

Fig. &
Index Tekironix Seriai/Model No. Mir
No. Part No. Eff Dscont Qty 123468 Name & Description Code Mir Part Number
1- 437-0190-01 1 CAB. TDR ACCESS: 80009 437-0190-01
105-0684-00 B010100 B082389 2 LATCH ASSEMBLY: 80009 105-0884-00
105-0684-01 BOB2400 2 LATCH ASSEMBLY ! 8000g 105-0684-01
e wreretrr(ATTACHING PARTS) e
-t 211.0510-00 4 SCREW MACHINE 6-32 X 0.375.PNH.STL.CD PL 83385 oBD
e END ATTACHING PARTS) rm "
[ 1 LLATCH ASSEMBLY INGLUDES
-2 367-0212-00 BO1010Q B08239¢ 1 LJHANDLELLATCH2.108 AL BOOOS 367-0212-00
387-6212-01 BO82400 1 CHANDLE LATCH MOLDING 80008 367-0212-01
_raseree i ATTACHING PARTG) e rewes
-3 214-2350-00 1 _PINSTRHDLS:0.125 DIA X 2.0 INCH LONG 000BK 08D
-4 214.2357-00 1 LPINCSPRING:0.3757 L X 0.125. 00D, 8TL 22599 52.028-125-0375
Lo END ATTACHING PARTS) v ereer
-5 351-0483-00 B010100 B0o8239% 1 CGUIDE,SHAFT! B0OO0Y 351.0483-00
351-0463-01 B082400 1 LGUIDE, SHAFT STEEL 80009 351-0463-N1
reeeeen s ATTACHING PARTG "= reeee
-6 214172100 1 PN BPRING.0.375 X 0.069 22599 52.012-G62-0375
LTrraemeny {END ATTACHING PARTG) """
-7 214.2352.00 1 CSPRINGHLCPS:1.07 L X 0.247 CDMUSIC WIR 83553 C0240-042-100M
-8 354.0324-00 1 RING RETAINING:E SHAPE.0.102 1D X 0.270 79136 5133-14-MD
-9 384-1385-00 1 CEXTENSION SHAFT:2.274" L X 0,188 CD.STL 80009 384.1385-00
_raesrran s ATTACHING PARTS) ™" we s
-10 214-2351.00 1 LPINSPRING:0.375" L X 0.1017 GD.STL 22599 52-022-094.-0375
. Lt END ATTACHING PARTS)rmereree
-1 105-0686-00 1 CLATCH COVER: 80009 105-0686-50
_reenesseen s ATTACHING PARTS) - orrers
-12 214-2345.00 1 CPINSTRHDLS 0,125 DA X 1.0 INCH LONG.S 000BK QBD
L (END ATTACHING PARTS e
-13 351-0762-00 1 ..SPACEH,SLEEVE:G.12B DX 0.15" LBRASS 80008 361-0762-00
-14 214.2345.00 1 WSPRHLCL TRSN.0.665 INCH L X 0.245 0D 88 80008 214-2345-00
-15 214-2351-00 8010100 B082506 2 LPINCSPRING:0.375° L X 01017 OD,STL 22599 52-022-094-0375
-18 426-1271.00 B0O10100 B082506 1 WFRAME LATCH: 80009 426-1271-00
426-1271-02 8082507 1 CFRAME LATCH; BOO0Y 426-1271-02
-7 214.0787.00 1 STEMLATCH: 1.110 X 0.185™ WHITE PLSTC 80009 214-0787-00
-18 204-0282-00 1 BODY LATCHA.0 X 1.0 X 6.54" BLACK PLS BCOOCY 204-0282-00
-18 214238900 2 PIN ACTUATOR:POWER SWITCH ' BOO0S 214-2389-00
eerre s ATTACHING PARTG) s
-20 211-0008-00 2 SCREW MACHINE:4.40 X 0.250,PNH.S8TL.CD PL 83385 QB
oo END ATTACHING PARTG) " *
-2t 200-1778-00 1 DCOR,ACCESS:FRONT COVER BOO0OS 200-1778-00C
rereeesin e ATTAGHING PARTS)™ e
-22 211010100 2 SCREW MACHINE:4-40 X 0.25,100 DEG FLH STL 83385 [67=10]
.23 210-0586-00 2 NUT PL.ASSEM WA:4.40 X 0.25,8TL 83385 oBD
gramwaren s END ATTACHING PARTS)y ™ " 7
-24 214-0001-00 1 HINGE BUTT L5 X 1.0,BRS 71126 B78
essreree s ATTACHING PARTS) =
-25 211.0102-00 2 SCREW MACHINE 4-40 X 0.500" FLH,8TL 83385 o080
evensenseo END ATTACHING PARTS) "
28 386-3218-00 1 SUPPORT HINGE:ACCESS DCOR 80009 386-3216-00
=27 105-0652-00 1 STRIKE.CATCH: ACCESS DOOR 80009 165.0652.00
P— o ATTACHING PARTS)*+tse-es
-28 211-0102-00 2 SCREW,MACHINE:4-49 X 0.500" FI.LH,STL 83385 oBD
JrraTeammess {END ATTACHING PARTS) >t
28 200-1758.00 = 1 LCOVER,TDR UNIT:FRONT ) 80009 200-1759.00
-30 016-0595.00 1 BATTERY SET: 80002 (16-0595-00
-3 214-1573.00 2 THUMBSCREW:B-32 X 0.655 INCH LONG,S5T 06540 6130.55-0832
-32 210-1160-00 2 WASHER,FLAT:0.129 iD X 0.031 THK,TEFLON 86928 5612-32-31
334.2665-00 1 MARKER JDENT:MARKED CAUTION 80009 334.2665-00
334.2666-00 1 MARKER IDENT:MKD 110V 80009 334.2666-00
334.2667.00 1 MARKER,IDENT:MARKED 230V 8000 334.2667.00
437-0188-01 1 CAB. . TDR UNIT: 80009 437-0188-01
233 204180500 2 GOV HDL LATCH: BOOCS 20C-1805-00
wsmsuase "“'(ATTACHING PARTS)rereeess
.34 213-0739.00 4 SCREW MACHINE:10-32 X 0.375 INCHHEX HD.§ 83385 oBR
JremereestEND ATTACHING PARTSy r e
-35% 210123100 2 WASHER FLAT:0.203 1D X 0.875 0D,8TL 86928 5712-82-680-C2
-36 386-3303-01 2 FLATE SECURING:HANDLE, STEEL B0O09 386-3303-01
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Replaceable Mechanicai Parts--1503

Fig. &

index Tektromx Serial/Modei No. Mir

D Part No Ef Dscont  Qty 12345 Name & Description Code  Mir Part Number

1.37 107.0635-00 4 DISCFRICTION:C 38 1D X 1865 CD 20009 107.0035-00

238 I67-0204.01 ! HANDLE CARRYING WiHARDWARE BGO0Q 367-0204-01

3¢ 334-2468.00 1 PLATE HDENT MARKED 1502 800049 334.2468-00

.40 437-0188.00 1 CAB. TDR UNIT: 80008 437.0188.00

.41 348-0418-00 2 FOOT CABINET FRONT 80009  348.0419.00
prerreremess {ATTACHING PARTSy e

42 211-0507-00 4 SOREW MACHINE 6-32 X 0312 (NCH PNH 8TL 83385 aBD
""""" (END ATTACHING PARTS) "

423 213.0451-00 4 COCREXT RLY 8O0 FOOT RETAINING 80008 213-0451-00
S ATTACHING PARTS) e

44 354.0175-00 4 RING RETAINING TYPE EXTU/O 018810 SFT 79136 5133-18-M!
.......... (END AT TAGHING PART Sy wrrere

g-4
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Replaceable Mechanicat Parts—1503

Fig. &
index Tektronix Serial/Model No. Mir
Na. Part No EH Dscont Qty 123435 Name & Description Code  Mfr Part Number
2.1 356-0424-00 2 KNOB:GRAY WITH SETSCREW 80008 365-0494-00
---------- - EACH KNOB INCLUDES:
213-0153-00 1 SETSCREW:5-40 X 0.125.5TL BK OXD.HEX 000CY 08D
2 366-1319-02 1 KNOB:GY.0.79 {D.0.28 0D.0.32 H 80008  366-1319.02
213-0075-00 3 SETSCREW 4-40 X 0094, STL BK OXD HEX DOOBK 08D
3 366.1058.00 1 PUSH BUTTON:GRAY 80008 366.1058-00
-4 366-1334.00 2 KNOB:GRAY 80009 366-1344-00
---------- ; EACH KNOB INCLUDES:
213-0153-00 1 SETSCREW:5-40 X 0.125 STL BK OXD.HEX 000CY  OBD
& 366-1031-00 2 KNOB:RED 80009 366-1031.00
~~~~~~~~~~ . EACH KNOB INCLUDES-
213-01583-00 H SETSCREW:5.40 X 0.125.5TL BK OXD HEX 000CY OBD
6 366-1408-00 2 KNOB:GRAY 80009  366-1408-00
. EACH KNOB INCLUDES:
213.0153-00 2 SETSCREW.:5-40 X 0.125, 5TL BK OXD.HEX 000CY  OBD
7 366-1620-11 1 PUSH BUTTON:GRAY-S0LID POL 30009 366-1620.11
-8 366-1620-08 1 PUSH BUTTON:GRAY--FOAM POL 80009  366-1620-0%
-] 366-1620-02 ¥ PUSH BUTTON:GRAY--NCISE FILTER 80009  366-1820-02
.10 366-1620-03 i PUSH BUTTON:GRAY--10 80009 . 366-1620-03
11 366-1620-04 1 PUSH BUTTON: GRAY 100 80009 368-1520.04
A2 366.1620.05 1 PLSH BUTTON:GRAY--1000 BOOOS 366-1620-05
13 366-1620-06 1 PUSH BUTTON:GRAY--50 OHM 80005  366-1620.06
14 366.1620-07 1 PUSH BUTTON:GRAY--75 OHM 80009  366-1620-07
15 426-0681-00 8 FR.PUSH BUTTON:GRAY PLASTIC 80008 426-0681.00
16 366-1260-00  BOIOI00  BO389SY 1 KNOB:GY,1,041 OD X 0.7 HABS 80009  366-1269-00
366-1269-05 8040000 1 SHELL KNOB:GY.1.041 0D X 0.7 H.PC W/LE 80009 366-1269-05
A7 384.1158-01 1 EXTENSION SHAFT:4.5 INCH LONG W/KNCB 80009  384-1159-01
-18 358-0218-00 1 BUSHING, PLASTIC:0.257 1D X D.412 iNCH OD 80009 358-0218-00
T T 1 RESISTOR VAR:{SEE R0472 EPL)
20 210-0046-00 1 WASHER LOCK:0,261 IDINTL.0.018 THK BRS 78188 1214.05.00-0541C
.21 129.0290-00 1 POST ELEC-MECH:0.635 INCH LONG HEX 80008 129-0290-00
crtaerbeea e ATTACHING PARTS) oree e
.22 358.0342-00 1 BSHG MACH. THD:0.25 X 32 X 0.352 INCH LONG 80008 358-0342.00
seasamemeeen N ATTACHING PARTS) 000
S 1 SWITCH, TOGGLE (SEE S0481A,504818 EPL)
: Ceeres e ATTACHING PARTS m e
.24 200-1744.00 1 CAP. TOGGLE SW:SEAL25-40 THD 97530  NS04C
sxenrsrensen END ATTACHING PARTS)Y -0
.25 162.0592.00  B010100  BO51371  FT  INS SLV.ELEC:0.5 INCH DIA BLUE HEAT SHRI 06080 1004040
162.0031-60  BO51372 FT  INSUL SLVG,ELEC:HEAY SHRAINK.0.54 iD 93410  FL25080
26 352.0362-00 2 FUSEHOLDER: W/MOUNTING HARDWARE 75915 345603
220-08538-00 3040839 2 NUT.PLAIN HEX:5-28 THI? X C.688 HEX,STL 80009 220-0853.00
27 210.1246-00 2 WASHER,FLAT:0.5 I X 0.688 OD,STL 80009  210.1246-00
28 210-1242-00 2 WASHER FLAT:0.51 1D X 0.688 OD AL 86928 5712-113.90
L T — 1 RESISTOR, VAR (SEE RO151,80151 REPL)
rermresee e ATTAGHING PARTS) 1+t
-30 210-0583-00 2 NUT,PLAINHEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402
.31 210-0940-00  BOICI00  BO7S899 1 WASHER FLAT:0.25 1D X 0.375 INCH OD.STL 79807  OBD
220-0484.00 B080OCD 1 NUT, PLAIN HEX.:0.25-32 X 0.375 INCH AL 80GOS 220.0484-00
cetes s END ATTAGHING PARTS} "
- J—— 1 RESISTOR.VAR:(SEE AG251A R0251B REPL)
arereesiesn (ATTACHING PARTS] "
.33 210-0583-00 2 NUT PLAIN.HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402
.34 210.0840-00 1 WASHER FLAT 0,25 1D X 0.375 INCH OD,STL 79807  OBD
reasenasnonEND ATTACHING PARTSY 2
35 e e 1 RESISTOR VAR:{SEE R0263 REPL)
-36 210-0223-00 1 TERMINAL.LUG:0.25 INCH DIA SE BE%28 A313-136
-37 126.0290-00 1 POST,.ELEC-MECH:0.635 INCH LONG HEX 80008  129-029G-00
"'""“"'“(ATTACH;NG PARTGY e
-38 358-0342-00 1 RSHG MACH THD:0.25 X 32 X 0.352 INCH LONG 80009 358-0342.00
seesarssnEND ATTACHING PARTS) o
-39 200-1341-00 2 COVER,INS HV:MOLDE BLACK 80009  200-1341-00
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Replaceable Mechanical Parts—1503

Fig. &
Index Tektronix Serial/Model No. Mfr
Ne. Part No. Ef Dscont Quy 12345 Name & Description Code Mfr Part Number
2.40 1 RESISTOR. VAR (SEF A0432 REPL)
.............. (ATTACHING PARTS s o
-1 210-0583-00 1 NUT PLAINHEX.0.25-32 X D.2312 INCH.BRS 73743 2X20317-402
-42 210-0840-00 1 WASHER FLAT:0.25 1D X 0.375 INCH CD.STL T9B07 OBD
"""" SUUIEND ATTACHING PARTS =
-43 s 1 RESISTOR VAR (SEE R0442 BREPL)
.............. (ATTACHING PARTS) -
-4 210-0583-00 H NUT PLAINHEX:0.25-32 X D312 INCH.BRS 73743 2A20317.402
-45 210-0940.00 1 WASHER FLAT 0.25 1D X G375 INCH OD.STL 79807 OBD
Aveneneseas (END ATTACHING PARTS) = w5
354.0863-00 B040000 i PACKING PREFMDI0B5 1D X 074 OD QOCAZ 5-64 N506-B5
46 e e 1 RESISTOR VARIEE RO27Y REPLLW/HARDWARE
47 210-1085-00 1 WASHER FLAT 0.375 1D X 0.75 INCH O0.3TL 12327 OBD
-48 210-0845.00 1 WASHER FLAT!0.500 1D X 825 INCH 00,57 88683 534.R
-44 333-2003.02 1 PANEL FRONT: 80009 333-2003.02
333-2123-00 BO101080 B040878 i PANEL FRONT W/PLUG-IN SEAL BOGOY 333.2123-00
(OPTION 5 ONLY)
333-2123-02 B040880 1 PANEL FRONT: 80008 333.2123.02
----------- - (OPTION & ONLY)
333.2467.01 BO61432 1 PANEL FRONT. BO0OOY 333.2467.01
; (OPTION 1 AND 5 ONLY)
-50 348-0421.00 BO1O0GO BO40879 1 SEALINDICATOR:BATTERY LEVEL BOODY 348-0421.00
R 8040880 1 SEAL.INDICATOR:BATTERY LEVEL
- - {(PART OF FRONT PANEL ASSY)
51 210-1245-00 2 WASHER FILAT0.375 1D X 0.562 OD.STL B5471 CBD
52 348-040%-04 1 SEAL.FPB:S BUTTON 80009 348-0409-04
-53 348-0409-01 1 SEALPB:1 BUTTON 8G009 348-0409-01
-54 348.0409-02 1 SEAL PB:Z BUTTON BO00Y 348-0409-02
-56 348.0422.00 1 SEAL SWITCH POWER BCOOS 348-0422-00
-56 v 1 METER,ELEC FREQ(SEE M0171 REPL)
-57 352-0243.00 1 HOLDERINDICATR . BATTERY LEVEL PLASTIC 80008 352-0243.00
-£8 348.0477.00 2 SEALRBR STRIP.0.94 X 28.0 INCH LONG 88471 OBD
-58 213-0738-00 1 SCREW,ADJUSTING:1.188 INCH LONG 80008 213-0738-00
B0 220-0415.00 1 NUT.PLAINHEX.:0.312-32 X .013" THK BRS 73743 2X-28046-402
-61 128-0609-00 1 POST ELEC-MECH: 1,598 L W/6-32 THD AL 80009 129-0609-00
"""""" TUATTACHING PARTS)ywmrmeer
-62 212.0507-00 1 SCREW MACHINE 10-32 X 0.375 INCH.PNH STL 83385 oBD
-63 210-0008-00 1 WASHER LOCK:EXT, 019310 X 0407 0D sTL 78184 1110-00
srevreretetEND ATTACHING PARTSY
-B4 128.0562-00 1 PCST.RETAINER G.892 INCH LONG X §.375 HEX 80008 128-0562-00
et ATTACHING PARTS) e mer
-65 211.0198-00 1 SCREW MACHINE 4.40 X 0.438 PNH STL.POZ 77280 oBD
66 210-0003-00 1 WASHER.LOCKIEXT,0.123 1D X 0.245" OD.8T 78188 1104-00-00-0541C
srormiem e END ATTACHING PARTS) s
-67 386.3520-00 1 SUPPORT.CRT:REAR 800cs 386-3520-00
fassseneras s ATTACHING PARTS ™ wverre-
-68 210-0586-00 1 NUT PLASSEM WA 440 X 0.25 8TL 83385 cBD
B8 211-0033-00 &) SCRASSEM WSHR 4.40 X 0.312 PNH STL.CD PL 83385 cBD
prEmramnests (END ATTACHING PARTS) ™
-0 386-3153-00 1 SUPPORT.CRT SH.REAR 800038 386-3153-00
e S ATTACHING PARTS) o+
-7 210-0586-00 3 NUT,PLASSEM WA 440 X 0.258TL 83385 cBo
72 211.0008-00 5] SCREW MACHINE. 4-40 X 0.250,PNH.STL.CD PL 83388 CBO
rermmrmnen(END ATTACHING PARTSY
-73 136-0644.00 1 SOCKET ASSY:CART 800068 136-0644-00
74 386-1316-00 i SUPPORT.CRT:REAR 80009 386-1316-00
75 136.0266-01 1 SKT PL-IN ELEKELCTRN TUBE 12 CONT W/LEAD CO00M CBD
-76 131070700 55 LCONNECTOR, TERM:22.26 AWGE.BRS & Ci BE GOILD 22526 47439
131.0708-00 2 CONTACT,ELEC:0.4871.,28-32 AWG WIRE 22526 47437
131-0621-00 4 CONNECTOR,TERM:22.26 AWG BRS & CU BE GOLD 22528 46231
77 352-0171.03 1 LCONN BODY PLEL T WIRE ORANGE 80009 352-0171-03
352-0171-08 1 CONN BODY PLELT WIRE GRAY 8000% 352-0171-08
352-0171.08 1 CONN BODY . PL.EL: 1 WIRE WHITE 80009 352-0171-09
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Replaceable Mechanical Parts—1503

Fig. &
Index Tekironix Serial/Modei No. AMir
No. Part No. Eff Dscont  Qiy 12345 Name & Description Code fr Part Number
2.78 352-0169-01 1 HLDR TERM CONN.2 WIRE.BROWN 80009 352.0168.01
352.0169.02 1 LCONN BODY PLEL:2 WIRE RED 80009 352-0168-00
79 352-0162.03 1 .CONN BODY.PLEL.4 WIRE ORANGE 80009 352-0162-03
352-0162.07 1 CONN BODY PLEL:4 WIRE VIOLET BCOOS 352.0162.07
-B0 352-0163-04 1 CONN BODY PLELS WIRE YELLOW 80008 352-0163-04
352-0163-05 1 CONN BODY PLEEL:S WIRE GREEN BLOGS 352.01683.05
-81 352-0165-08 1 CONN BODY PLEL.7 WIRE GeiaY 80009 352-0165-08
352-0165-09 1 CONN BODY PLEL:7 WIRE WHITE BOGY 362-0165-09
-82 352-0186-05 1 LCONN BODY PLEL. 8 WIRE GREEN 8000% 352-0166-03
352-0166-06 1 CONN BODY.PL.EL:8 WIRE BLUE 80009 352-0166-06
-83 352-0168-09 1 CONN BODY.PLEL 10 WIRE WHITE B000S 352-0168-09
-84 352.0200-02 1 CONN 8CDY,PL EL:4 WIRE RED 80OCY 352-0200-02
-85 386-3113-00 1 SUPPORT.CRT . REAR 80008 3868-3113-00
-85 348-0238-00 1 GROMMET PLASTIC:DK GRAY U-SHAPE,D 27 ID B8G0O0Y 348.0239-00
-87 348-0067-00 1 GROMMET PLASTIC:0.312 INCH DA 80008 348-0067-00
-88 337.2085-00 1 . SHIELD.CRT: 80008 337-2085-00
-89 386-3112.00 1 SUPPORT.CRT FRONT B000S 386-3112-00
-80 343.0810-00 1 RETAINER SHLD: IMPLOSION B8000% 343-0610-00
<91 337-2206-00 1 SHLDIMPLOSION:CRT,.CLEAR B0OO0Y 337.2206-00
-7 407-1589-00 1 BRACKET ANGLE:PLUG IN GUIDE ALUMINUM B8G0OGS 407-1589-00
.......... o ATTAGHING PARTS)errrers
-93 211-0008-00 2 SCREW MACHINE 4-40 X 0.250,PNH,STL.CD PL 83385 080
"""""" {END ATTACHING PARTS)* """
-94 210-1251.00 1 WASHER FLAT:0.5 ID X 0.688 OD.SPONGE B8OOGS 210-1251.0C
-95 129-0554-0G BG10100 B094449 1 SPACER,POST:0.975" L W/4.40 THD,PLSTC BOOOS 129-0554-00
129-0554.01 BOI0100 B094450 1 SPACER.POST.0.975L W/4-40 EA END PLSTC BGO0G 129.0554.01
Cerveserenia ATTACHING PARTS) = orteare-
-86 211-0008-00 BO10100 809444% 2 SCREW,MACHINE 4-40 X 0.250,PNH.STL.CD PL, 83335 o8BoD
213-0812.00 B094450 2 SCREW.TPG,TF:4.20 X 0.25L,PAN HEAD STL 72228 oBd
"""""" HEND ATTACHING PARTS) " "
-97 384-1101-00 3 EXTENSION SHAFT 4 14 INCH LONG 80009 384-1101-00
-G8 384-10989-G0 2 EXTENSION SHAFT:PUSH BUTTON,1.54 INCH LONG 80009 384.10899.00
-89 384-1368.00 3 EXTENSION SHAFT:3.31 INCH L MOLDED PLASTIC 80008 384-1368-00
334-2430-00 1 MARKER.IDENT:MKD DANGER 1685 80009 334-2450.00
672.0488.00 1 CKT BCARD ASSY MAIN-VERT AMP W/CAM SWITCH 80009 672-0498-00
672-0575-00 1 CKT BOARD ASSY MAIN-VERT AMP W/CAM SWITCH 80009 672.0575.00
vvvvvvvvvv - (OPTION § ONLY)}
renrunen e ATTAGHING PARTS) weweesees
=100 377.0451-00 2 INSERT SFT SEAL:0.625 OD X 0.407,0.562-18 80009 377-0451.00
-101 354-0555-00 2 PACKING PREFMD:0.25 1) X 0.37% INCH OO 07322 8010.559AN
-102 211.0116.00 2 SCR,ASSEM WSHR: 4-40 X 0.312 INCH PNH BRS 83385 oBh
-103 213-0088-00 1 SCR,TPG,THD CTG:4-24 X 0.25 INCH . PNH STL 83385 QBD .
reavirerrtEND ATTACHING PARTS) -
.......... . MAIN AND VERTICAL BOARD ASSY INCLUDES:
A0 e e 1 .CKT BOARD ASSY:VERTICAL{SEE AZ EFL)
e ATTACHING PART Gy eeeeee-
-105 211-0148-01 10 SCREW MACHINE 4-40 X 0.312 INCH PNH 88T 83385 OBD
-1086 210-1002-00 10 WASHER FLAT 0125 1D X .25 INCH OD,BRS 12327 CBD
sesessn st END ATTAGHING PARTS) s
---------- - LCKT BOARD ASSEMBLY INCLUDES:
-107 131-0604-0C 7 LCONTACT ELEC:CKT BD SW 5PR.CU BE 80009 131-0604-00
-108 131-0608-00 34 JTERMINALLCPINGG.3B5 L X 0.025 PH BRZ GOLD 22626 47357
-10% 136-0252-04 B010100 B082958 36 CJBOCKET.PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75060-007
-110 136-0268-02 8010100 B082958 1 CSKT.PLAIN ELEK:MICROCIRCUIT 14 DIP.LOW C 73803 C89002-14
A1 136-0514-00 B0101G0 B082958 3 CSKT,PL-IN ELEC:MICROCIRCUIT B DIP 73803 ©359002-8
-112 P 1 CSWITCH PUSH(SEE 82254 EPL}
-113 361-0384-00 2 LSPACER PB SW.0.133 INCH LONG BOO0S 361-0384-00
-114 214-0579-00 5 JTERMUTEST POINT:BRS CD PL 80009 214-0579-00
162.0504.00 FT LINSUL SLVGLELEC:0.034 1D BLACK.0.0687 OD 3410 F5B2011
162-0510-00 T LNSUL SLVG ELEC:FIBERGLASS RED.0.078 OD 83410 FsBag21
162-0516-00 FT JNSUL SLVG ELEC:0.034 1D,YELLOW 0.079 O Q3410 F5B2041
162-0520-00 T CJNSUL SLVG ELEC:0.034 ID,GREEN,0.079 0D 93410 F&EB2031
162-0524-00 FT WINBUL SLVGELEC:O.034 1D, BLUES.07S 0D 93410 FoB2051
162-0578-00 T LINSUL SLVGELEC:0.034 ID,VICLET,0.079 0D 93410 F5B1861
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Replaceable Mechanical Parts—1503

Fig. &
index Tektronmx Serial/Model No. Mfr
No. Part No. el Dscont Qty 12345 Name & Descrnption Code Mir Part Number
2.115 1 ACTR ASSY PB (SEE 51624 REPL)
L1118 1 ACTR ASSY.PBISEE S1625 REPL)
I 5 O — 1 ACTR ASSY PB{SEE $1343 REPL}
1 ACTR ASSY CAM S (SEE 51215 REPL)
............. (ATTACHING PARTS) -
215-0148.01 4 SCREW MACHINE 440 X 0.312 INCH.PNH 88T 83385 oBD
210-1002-00 4 WASHER FLAT:0 12510 X 0.25 INCH OD.BRS 12387 oBE
~~~~~~~~~~~ (END ATTACHING PARTS) e
.......... - ACTUATOR ASSEMBLY INCLUDES
-118 311-1005-00 1 RES. VAR NONWIR 15K OHM.10%,0.50W 12697 382-CMA0952
.119 210-0883-00 1 CNUT PLAINHEX 0.28.32 X 0.312 INCH BRS 73743 2A20317.402
-120 210-0046-00 1 WASHER LOCK 0261 IDINTL.O.018 THK.BRS 78189 1214-05-00-0541C
""""" {END ATTACHING PARTSYy "
L1 386-1792.00 1 PL VAR RES MTG:STEEL CD PL BOCOY 386-1792-00
........ Cn ATTACHING PARTS) e
-122 211-0001.00 2 SCHEW MACHINE: 2.56 X 0.25 INCH.PNH STL B7308 oBe
-123 210-0001.00 2 WASHER LOCKIINTLD.082 1D X 0.18' D087 78189 1202-00-00-0641C
""""""" {END ATTACHING PARTSy """
-124 129-0586-00 2 CSPACER POST:0.875 LW/2.56 THD.BRS 80009 129-05886-00
-125 376-0029.01 1 LCPLG SHAFT.RGDD 125 SHAFT 80008 376-0029-01
-126 213-0075-00 2 L SETSCREW 4-40 X 0.094,STL BK OXDHEX 000BK oBp
354.0561-00 BO20311 1 PACKING,PREFMD0 17610 X 0312 00D Q00AZ 2-008-NB74-7
-127 105-0683-00 1 STOP ELEC SW 80009 +(15-0683-00
-128 384.0313-00 1 CEXTENSION SHAFT 0125 DIA X 3375 INCH L 80009 384.0313-00
-129 210-0406-00 4 CNUT PLAINHEX :4-40 X 0,188 INCHBRS 73743 12186150
-130 401-0113-01 1 BEARING.CAM SW.REAR 80009 401.0113-01
-131 131.0863-00 2 CONTACT ELEC.GROUNDING 0COEX OBD
-132 214.1138-02 2 SPRING FLAT-GREEN COLORED 80009 214.1139-02
-133 214.1127.00 2 CROLLER DETENT:0.125 DIA X 0125887 80008 214.1127.00
-134 210-0406-00 4 NUT PLAIN HEX, 4-40 X 0188 INCH.BRS 73743 12161.50
-135 401-0081-02 1 CBEARING CAM SW.FRONT 80009 401.0081.02
............ (ATTACHING PARTS)™ ==
<136 354-0381.00 1 _RING,RETAINING:0.395" FREE iD X 0.025" S 97464 3100-43-CD
S END ATTACHING PART Sy
-137 105-0687.00 1 CACTUATOR SWITCHICAM SWITCH 80009 105.0687-00
7777777777 ACTR ASSY RTRY({SEE $2126 EPL)
e (ATTACHING PARTS) ™t
-138 211-0148.01 6 SOAEW MACHINE:4-40 X 0 312 INCH, PNH 35T 83385 OBD
<139 210-1002-00 <] WASHER FLAT 0.125 1D X 0.25 INCH OD.BRS 12327 oBD
rrameneman {END ATTACHING PARTS) "
---------- - JACTR ASSEMBLY INCLUDES:
-140 214-1139.00 2 L SPRING,FLAT:0.885 X 0.156 CU BE GLD CLR 80009 214-1139.00
-141 214-1127.00 2 LROLLER DETENT:0.125 DIA X 0.125 887 BOCOY 214.1127-00
142 210-0406-00 4 CNUT PLAINHEX 4-40 X 0.188 INCH,BRS 73743 12161-50
-343 401-0081.02 1 LBEARING CAM SW.FRONT 80009 401-0081-02
Jrrreemenaces (ATTACHING PARTS)m mmmer
-144 354-0391-00 1 LRING.RETAINING:0.385 FREE ID X 8.025" & 97464 3100-43-CD
remvamare END ATTACHING PARTS)
2145 1(35-0648-00 1 LACTUATOR.CAM SWX 1-X1 80009 105-0648-00
146 210-0406-0C 4 ONUT PLAINHEX 440 X 0188 INCH BRS 73743 12161-50
-147 4{11-0115.00 1 CBEARING CAM SW.CENTER 80009 401-0115-00
-148 131-0963-00 1 LCONTACT ELEC:GROUNDING 000EX 080D
-149 214113800 2 LSPRING FLAT(0.885 X 0.156 CU BE GLD CLR B00GS 214-1139.00
-150 214.1127-00 2 LROLLER.DETENT 0.125 DIA X 0.125,887 8000% 214-1127.00
-154 210-0406-00 4 CNUT.PLAIN HEX . 4.40 X 0,188 INCH BRS 73743 12161-30
-152 401-0115-00 1 LBEARING.CAM SW.CENTER 800CY 401.0115-00
Cerernenrenn (ATTAGHING PARTS e
153 354.0391-00 1 CRING RETAINING 0395 FREE 1D X 0.025" S 97464 3100.42.C0
e (END ATTACHING PARTSy "
-154 105-0858-00 1 CACTUATOR SWITCH:CAM SWITCH 80009 105-0659-00
-155 1 CKT BOARD ASSY MAINISEE At EPL)
-158 337.2135-00 1 LSHIELD ELEC:PULSER SAMPLER,REAR 80009 337.2135-00
-157 337.2157.00 1 LSHIELD FLEC PULSER SAMPLER 80008 337-2157-0C
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Repiaceable Mechanical Parts— 1503

Fig. &
Index Tekironix Serial/Model No. Mfr
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
2-158 337-2313.00 1 .SHIELD,ELEC:CIRCLHT CARD TOP 8000% 337.2313.00
e ATTAGHING PARTS)
-159 211-0008-00 3 SCREW MACHINE 4-40 X 0.250,PNH.STL.CD PL 83385 08D
LTrree {END ATTACHING PARTS) """
160 337-2314-00 1 _SHIELD ELEC:CIRCUHT CARD BOTTOM 80009 337.2314-00
errsersanes (ATTAGHING PARTS)™
161 210-0406-00 3 NUT PLAINHEX.4-40 X 0.188 INCH.BRS 73743 1216150
LTt END ATTACHING PARTS) e
-182 166-0233-00 3 LSPACER,SLEEVE.0.312 L X 0,129 1D BRS 76854 3.5165-263
-163 129-0605-00 3 LPOST ELEC-MECH:0.735 W/4-40 THD.INT/EXT. 80009 129-0605-00
-184 129035300 2 .POST.ELEC-MECH:0.188 HEX X 0.385 INCH LO 80009 129-0353-00
e ATTACHING PARTS) <o
-1B5 211-0116-00 2 .SCR.ASSEM WSHR:4-40 X 0 312 INCH,PNH BRS 83385 OBD
ST END ATTACHING PARTS) v
-165 131-0604.00 13 .CONTACT.ELEC.CKT BD SW.SPR.CU BE 80009 131-0604-00
167 131-0608-00 45 LTERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
131-0827-00 2 CONTACT ELEC.0.55 INCH LONG 22526 48283.028
-168 131-0993-00 1 .BUS,CONDUCTOR: 2 WIRE BLACK ac779 850100-01
169 131-1003-00 2 .CONN.RCPT.ELEC.CKT BD MT.3 PRONG 80009 131-1003-00
-170 131-1691-00 1 .CONN.RCPT ELEC BNC FEMALE 24931 28JR268-1
~171 136-0252-04  BO10100  BOG1481 86 SOCKET, PIN TERM:U/W 0.016-0.018 DIA PINS 22528 75060-007
i 136-0252-04  BOB1462  BOB2HSEX 100 . .SOCKET.PIN TERM L/W 0.016-0.018 DIA PINS 22526 75060-007
172 136-0269.02 2 SKT.PL-IN ELEK:MICROCIRCUIT, 14 DIPLOW C 73803 cse002-14
173 136-0514.00  BO10100  BO61461 4 .SKT.PL-IN ELEC.MICROCIRCUIT.8 DIF 73803 C$9002-8
136.0514.00  BO61462  B0B2958 2 SKT.PL-IN ELEC:MICROCIRCUIT,8 DIP 73803 C59002-8
2174 214-0579-00 4 TERM.TEST POINT.BRS CD PL. 80009 214.0579-00
178 343-0495.01 i LCLIP.SWITCH FRONT,7.5 MM, 1 UNIT 80009 343-0495-01
s ATTACHING PARTS) o0 veee
176 210-3050-00 1 EYELET METALLIC:0.218 L X 0.059 OD.BRS a7707 SE-27
L BN ATTACHING PARTS) e
177 343.0499.01 2 .CLIP.SWiTCH:REAR,7.5 MM, 1 UNIT 80009 243-0499-01
raranere S (ATTACHING PARTG)™ s
178 210-3050-00 1 _EYELET METALLIC:0.218 L X 0.059 OD.BRS 07707 SE-27
Lrrmameeey END ATTACHING PARTS)y -
-179 343.0496-02 1 CLIP, SWITCH: FRONT B0OO0S 343.04986-02
e ATTACHING PARTG) *werreres
-180 210-3033-00 2 LEYELET METALLIC:0.58 OD X 0.156 INCH LON 07707 SE.25
LT END ATTACHING PARTS) -=ms==="
181 343-0497-02 1 _CLIP SWITCH:REAR 80009 343-0487.02
s ATTACHING PARTS e esree
-182 210-3033-00 2 CEYELET METALLIC:0.59 OD X 0.156 INCH LON 07707 SE.25
Lo END ATTACHING PARTS)  mreees
183 343.0496-03 1 LCLIP SWITCH: FRONT, 10 MM X 3 UNIT 80009 343-0496-03
e ATTACHING PARTS)##7rrr
-184 210-3033-00 3 CEYELET.METALLIC:0.58 OD X 0,156 INCH LON 07707 SE-25
e (END ATTACHING PARTS) v e
185 343-0497-03 E LCLIP SWITCH:REAR, 10 MM X 3 UNIT 80009 343-0497-03
R (ATTACHING PARTS) -
186 210-3033-00 3 LEYELET METALLIC.0.58 CD X 0.156 INCH LON 07TOY SE-25
e HEND ATTACHING PARTS) -
-187 131-0707-00 15 CONNECTOR, TERM:22.26 AWG,BRS & CU BE GOL 22526 47439
-188 352-0168-01 1 .MLDR TERM GONN:2 WIRE,BROWN 80009 352-0189-01
352-0169.05 1 .CONN BODY PL.EL:2 WIRE GREEN B8OOGS 352.0189-05
-189 352-0165-04 1 CONN BODY,PL.EL:7 WIRE YELLOW 80009 352-0165-04
180 352.0162.08 1 ..CONN BODY PL.EL:4 WIRE WHITE 80009 352-0162-09
191 210-0774-00 1 CEYELET METALLIC:0.162 OD X 0.245 INCH L, 80009 210-0774-00
-1g2 210.0775-00 1 LEYELET.METALLIC:0.126 OD X 0.23 INCH LB 80009 210-0775-00
-183 175-0830-00 FT CWIRE ELECTRICAL:7T WIRE RIBBON ;8261 85-0726-710810C
162.0510-00 FT CNSUL SLVG.ELEC FIBERGLASS,RED.0.O07S 0D 93410 F5B2021
162-0520-00 FT CINSUL SLVGELEC:0.034 ID.GREEN.D.079 OD 93410 F582031
162-0676-00 FT LNSUL SLVG ELEC:0.034 1D, ORANGE 0078 OD 93410 F5B2071
162-0578-00 FT CANSUL SLVGELEC:0.034 1D VIOLET.0.078 OD 93410 F581881
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Fig &
index Tektronix Serial/Mode! No Mfr
No. Part No. Eff Dscont Qty 12345 Name & Description Code MIr Part Number
2.144 220.0547-01 2 NUT.BLOCK:0.38 X 0.26 X (282 (2)4-40 GO0FW  OBD
drrterirrrinn (ATTACHING PARTS) "
185 211-0101-00 2 SCREW, MACHINE 4-40 X 025,100 DEG.FiH STL 83385 oBD
""""""" (END ATTACHING PARTSy """
198.2257-00 1 WIRE SET.ELEC 80009 198-2257.G0
-196 131.0767-00 37 CONNECTOR.TERM:22-26 AWG.BRS & CU BE GOLD 22528 47439
352-0169-02 1 CONN BODY PL.ELZ WIRE RED 80009 352-0169.00
352-0169.04 1 CONN BODY PL.EL:2 WIRE YELLOW 80008 352-0169-04
198 352.0181.01 1 CONN BODY PLEL 3 WIRE BROWN 80009 352-0161-01
352-0161.05 2 CONN BODY PL.EL:2 WIRE GREEN 80009 352-0161-05
189 352-0185-03 1 (CONN BODY PLEL:7 WIRE ORANGE 80009 352-0165-03
352-0165-06 1 (CONN BODY PLEL:7 WIRE BLUE 80009 352-0165.08
200 352-0164.02 1 CONN BODY . PL.EL:S WIRE RED 80009 352-0164-02
352.0164-07 1 HLDR TERM CONNIE WIRE VIOLET 80009 352-0164-07
201 175.0825-00 FT WIRE ELECTRICAL 2 WIRE RIBBON 80009 175-0825-00
-202 175-0826-00 FT WIRE ELECTRICAL 3 WIRE RIBBON 80008 175-0826-00
203 175-0829-00 FT WIRE.ELECTRICAL & WIRE RIBBON 08261 55-0626-710610C
-204 175-0830-00 FT (WIRE ELECTRICAL:7 WIRE RIBBON 08251 £8.0726-710610C
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Fig. &
Index Tekironix Serial/Model No. My
No. Part No. Eff Dscont Qty 12345 Name & Description Code  Mir Part Number
3-1 337.2194.00 1 SHIELD.ELEC . EMLTOP 80009 337-2194.00
-2 342-0309-0C 1 INSULATOR, FILM-EMLTOP PLASTIC 80009 342-0309-00
-3 337-21493-00 1 SHIELD ELEC:EMI,.BOTTOM 80009 337-2193-00
-4 342-0310-00 1 INSULATOR FILM:EMIBOYTTOM PLASTIC 80008 342-0310-00
015-0606-00 1 MODULE:X-Y QUTPUT BODDE  015.0606-00
-5 1311726.00 3 JACK, TiP:BLACK W/HARDWARE 83330 256-103
-5 131.1726-01 3 JACK TP RED W/HARDWARE 83330 21293-RED
7 366-1368-00 2 KNOB:PLUG-IN, SECURING 80008  366-1368-00
s s - .EACH KNOB INCLUDES:
213-0076-00 1 L BETSCREW:2-58 X 0.125 INCH HEX.SOC & 74445 CBD
-4 384.1349.00 2 PIN,STR.THD:0.125 DIA X 5.417° LONG BOODS  384-1349-00
s oo ATTAGHING PARTS)rereeeees
-9 210-1011-00 2 WASHER NONMETAL:0.13 1D X 0.375 " OD.PLST B330¢  OBD
10 354-0538.00 2 PACKING,PREFMD:0.11¢ 1D X 0.125" OD,NPRAN 07322 8006-366Y
-1 210-0803-00 4 WASHER, FLAT:0.15 1D X 0.032 THK,8TL CD 12327 0BD
. . PIN INCLUDES:
12 354-0163.00 1 LRING,RETAINING: TRUARC CAD PLATE 79136 5133.12MD
LTI END ATTACHING PARTS) v
13 333-2021-00 1 PANEL.FRONT: BOOOS  333-2021-00
-14 385-3229-00  BO1010G  BO30BIY 1 SUBPANEL,FRONT: 80009  386-3220.00
386-3229-03  BD30820 1 SUBPANEL FHONT; 80008  386-3229-03
rernseesne s ATTACHING PARTS) e
45 211.0101-00 4 SCREW,MACHINE:4-40 X 0.25,100 DEG FLH STL 83385 08D
ST END ATTACHING PARTS "=
B e 1 .CKT BCARD ASSY:X-Y MODULE(SEE A7 EPL)
resseseeiane e ATTAGHING PARTS)++eerrees
.17 211-0116-00 4 SCR.ASSEM WSHR:4-40 X 0.312 INCH.PNH BRS 83385  0BD
e END ATTACHING PARYS) ="
---------- 1 CKT BOARD ASSY INCLUDES:
-18 131-0608-00 3 . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
R 131-0993-00 1 .BUS,CONDUCTOR:2 WIRE BLACK 00779 850100.01
-20 136-0220-00  BO1DIO0 8082958 1 -8KT PLIN ELEK: TRANSISTOR 3 CONTACT PCB 71785 133-23-11-034
21 407-1633-00 1 BRACKET,FR SECT:ALUMINUM 80009 407-1633-00
v et ATTAGHING PARTS)r e sersses
.22 211-0191-00 2 SCREW,MACHINE: 4-40 X 0.25,100 DEG.FLH STL 83385  OBD
St END ATTACHING PARTSY o
23 220-0547-01 4 NUT BLOCK:0.38 X 0.26 X 0.282 (2)4-40 000FW  OBD
rensisen s ATTAGHING PARTS)#hestréess
.24 211010100 4 SCREW MACHINE:4.40 X 0.25,100 DEG,FLH §TL. 83385  OBD
f"""""(END ATTACHING PARTS)"“““.
.25 426-1204-00 2 FRAME SECTION:LEFT AND RIGHT 80009  425-1204-00
334-1418-00 1 PLATE, INDENT:BLANK 80009  334.1418-00
.26 426-1187-02 1 SUBPANEL, FRONT: 80009 426-1187-02
versmee e ATTACHING PARTS) +Hseses
.27 213-0718-00 1 SCR.TPG,THD FOR:6-20 X 0.625 INCH,OVH STL 83385  OBD
-28 213-0227-00 5 SCR,TPG,THD FOR:6-32 X 0.50 DEG,FLH ST 83385  OBD
versrereer(END ATTACHING PARTS) +++eess
29 e 1 CKT BOARD ASSY:QUTPUT AMP(SEE A3 EPL)
Ceriree e ATTAGHING PARTS) Hersnees .
-30 213-0088-00 4 SCR,TPG,THD CTG:4-24 X 0.25 INCH,PNH STL 83385  OBD
e END ATTACHING PARTS) 0+
.......... . .CKT BOARD ASSEMBLY INCLUDES:
-31 138-0252-04 8010100 B0B2958 27 SCCKET, PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75060007
-32 136-0269-02  BO10100  B0O82958 2 SKT,PLIN ELEK:MICROCIRCUIT, 14 DIPL.OW CL 73803 €S9002-14
-33 131-0608-00 22 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
131-0589-00 § TERMINAL,PIN:0O.46 L X 0.025 8Q 22526 48283-029
-34 345.0127-00  BO10OT0C  BG94%03 2 STRAP,TIE DOWN:4.0" L X 0.091" WIDE 56730  TY53M
343-0775-00 B0S4304 1 CLIP,.SPR TNSN TKO1Y 343-0775-00
.35 214.1756.00 1 ACTUATOR, SWITCH:POWER 80009  214-1756-00
36 e e 1 SWITCH, TOGGLE:(SEE S0185 EPL)
-37 210-0269-00 1 TERMINAL LUIG:NON LOCKING,0.257"° MTG HOLE 78584  905-020
-38 407-1590-00 1 BRACKET ANGLE: POWER SWITCH ALUMINUM 80008 407-1590-00
crr e ATTAGHING PARTS )1 everees
-39 211-0101-00 P4 SCREW MACHINE: 4-40 X 0.25,100 DEG.FLH STL 83385 [6]:13]

resrsstr sy END ATTACHING PARTS) = e ee
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Replaceabile Mechanical Parts— 1503

Fig &
tngdex Tektronix Serial/Modet No. Mir
No Part No. Eft Dscont Qy 12345 Name & Description Code Mfr Part Number
3.40 351.0435-00 t GUIDE PL-IN UNEUPPER RIGHT 80009 351-0435-00
......... <[ ATTACHING PARTS)™ "+ w e
-41 213-0182-00 1 SCR,TPG.THD FOR 6.32 X 050 INCH PNH STL 87308 0BD
............ (END ATTACHING PARTSy e
- — i CKT BOARD ASSY:LOGIC{SEE A5 £PL}
.............. (ATTACHING PARTG s
-43 211.0008.00 4 SCREW MACHINE:4-40 X 0,250 PNH STL.CD PL. 83385 OBD
""""""" (END ATTACHING PARTS) """
__________ - CKT BOARD ASSEMBLY INCLUDES
44 131-0588-00 16 TERMINAL PIN0.46 L X 0.025 3Q 22526 48283.029
-45 136-0514-00  BOt010G  B082958 1 SKT.PL-IN ELECMICROCIRCUIT.B DIP 73803 C59002-8
.46 136-0269-02  BO10I0C  BOBROS8 4 SKT.PL-IN ELEK:MICROCIRCUIT, 14 DIP LOW CL 73803 C59002-14
47 136-0252.04  BO1010C  BOBR9SE 47 SOCKET PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75080-007
48 136026304 10 SOCKET.PIN TERMFOR 0.025 INCH SQUARE PIN 20526 75377-001
-4% 136-0260-02 8010100 BOB2958 1 SKT.PL-N ELEK:MICROCIRCUIT.16 DIP.LOW CL 71785 133-51-92-008
50 214-0579-00 7 TERM.TEST POINT:BRS CD PL 80009 214.0579.00
162-0504-00 FT INSUL SLVG,ELEC:0.034 |D,BLACK.0.067 OD 93410 F5B82011
182-0510-00 FT  INSUL SLVG.ELEC.FIBERGLASS.RED,0.076 OD 93410 F582021
162-0516-00 FT INSUL SLVG.ELEC:0.034 ID,YELLOW .0.079 0D 93410 FE82041
162-0520-00 FT  INSUL SLVG ELEC:0.034 ID.GREEN.0.079 QD 93410 F5B2031
162-0524-00 FT  INSUL SLVG.ELEC:0.034 {D BLUE.0.O79 CD 93410 FEB2051
162-0576-00 FT INSUL SLVG.ELEC:0.034 ID ORANGE 0.079 QD 93410 F5B2071
162.0578-00 FT INSUL SLVYG.ELEC:0.034 ID.VIOLET 0.079 OD 93410 F5B1851
-51 220-0729-00 1 NUT BLOCK:0.25 X 0.471 INCH LONG 80009 220-0725-00
s ATTACHING PARTS) e
-52 211.0101-00 1 SCREW.MACHINE:4.40 X 0.25,100 DEG.FtH STL 83385 0BD
sesesesss s END ATTAGHING PARTS) s
334.2452-00 1 MARKER,IDENT:MKD DANGER 185V 80009 334.2452.00
-53 351-0435-00 1 GUIDE,PLAIN:LOVER LEFT 80009 351-0435-00
srerssasne s ATTACHING PARTS) teeeere
-54 213-0192-00 1 SCRIPG,THD FORIB-32 X 0.50 INCHPNH STL 87308 OoBD
mereseate e END ATTACHING PARTS) -
-55 131-1165-00 1 CONNECTOR.RCPT, 15 PIN FEMALE FLOATING 71468 DAF-153
""""""" CIATTACHING PARTSy rereree
56 211-0034-06 2 SCREW MACHINE:2-56 X 0.50 INCH PNH 83385 CBD
57 361-0742-00 2 SPACER.SLEEVE:0.084 1D X 0.2 INCH LONG 80009 361-0742.00
sesmeseere i END) ATTACHING PARTS)™ "
-68 134-0014.00 2 PLUG.TIP:MALE 74970 023-0026-001
sesessar e ATTAGHING PARTS) s
-53 210-0457.00 2 NUT.PLASSEM WA:8-32 X 0.312,STL CD PL 83385 oBR
-60 210-0202.00 2 TERMINAL LUG:0.146 ID LOCKING BRZ TINNED 78189 2104-06-00-2520N
-81 210-0875-00 2 WSHR.SHOULDERED:0.14 1D X 0.247° ODPL3TC 80009 210-0875-00
-62 210-0933-00 2 WASHER . NONMETAL 0 625" DIA 0.002 MICA 08530 OBD
ressemesss s END ATTACHING PARTS) "
-63 343.0089-00 1 CLAMP LOOP.LARGE B8000Y 343-0088-0C
-64 343.0213.00 1 CLAMP.LOOP:C.2 ID.PLASTIC 80009 343-0213-00
-85 348-0064-00 1 GROMMET PLASTIC:0.625 INCH DIA 80009 348-0064-0C
-8 348-0417.00 1 GROMMET, PLASTIC:0.75 INCH DIA 80009 348-0417-00
-67 1 CKT BOARD ASSY:POWER(SEE A6 EPL}
sereens s ATTACHING PARTS) "
-68 211-0008-00 4 SCREW MACHINE:4-40 X 0.250,PNH STL.CD PL 83385 080
e END ATTACHING PARTSY e
~~~~~~~~~~ - CKT BOARD ASSEMBLY INCLUDES:
-89 136-0514-00  BO1010C 8082958 4 SKT,PL-IN ELEC:MICRCGIRCUIT B DIP 73803 ©59002-8
70 136-0252-04  BO10100  BO82988 42 SOCKET PIN TERM /W 0.016-0.018 DIA PINS 22526 75060-007
136-0352-00 8 CONTACT ELEC:FCR 0.02 INCH DIAMETER PIN 00779 50462.7
71 131-0588-00 5 TERMINAL.PIN:0.46 L X 0.025 SQ 22525 48283-029
72 131-0608-00 21 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22528 47357
131-0590.00 2 CONTACT ELEC:0.71 INCH LONG 22526 47351
73 214-0579-00 7 TERM.TEST POINT:BRS CD PL 8000% 214.0679-00
334.2451.00 1 MARKER,IDENT:MKD DANGER 2KV 80009 334.2451.00
B 1 CKT BOARD ASSY:HIGH VOLTAGE(SEE A4 EPL)
.............. (ATTACHING PARTS) "+
75 211.0116-00 4 SCR ASSEM WSHR:4-40 X (.312 INCH.PNH BRS B3385 OBD
e (END ATTACHING PARTS) e
9-12 REV JUN 1983



Replaceable Mechanical Parts— 1503

Fig. &
Index Tektronix Serial/Modet No. Mir
NG, Part No. Eff Dscomt  Qiy 12345 Name & Description Code  Mfr Part Number
3 . CKT BOARD ASSEMBLY INCLUDES:
78 136-0252-04  BOI0OI00  BOA2YSE 6 SOCKET,PIN TERM:U/W 0.016-0.018 DiA PINS 22596 75060-007
77 131-0589-00 7 TERMINALPINC.46 L X 8.025 SO 22526 48283-029
78 121.0608-00 5 TERMINAL.PIN:C.365 L X 0.025 PH BRZ GOLD 20526 47357
79 214.0579-00 2 TERM TEST POINT:BRS GO PL 80008  214-0579-00
.80 129.0541-00 1 POST.ELEC-MEGH:1.53" L W/4-40 THD.NYLON BOODY  128.0541-00
334.2501-00 1 MARKER IDENT:MKD CAUTION 48 TO 410HZ BOOCS  334-2501.00
81 1 XFAAE: PWR STPDN:(SEE TD288 EPL)
are s ATTACHING PARTS) e
.82 210-0457-00 1 NUT,PL.ASSEM WA:6-32 X 0.312,5TL CD PL 81385  OBD
.83 210-0202-00 1 TEAMINAL,LUG:0.146 1D.LOCKING, BRZ TINNED 78189 2104-06-00-2520NM
.84 211-0529-00 1 SCREW.MACHINE:6-32 X 1.25 INCHES PNH STL 83385  ©BD
-85 211-0628-00 3 SCREW, MACHINE:6-32 X 1.125 INCH.PNH.STL 83285  ©BD
-86 210-1133-00 4 WASHER FLAT:0.142 1D X 0.058 THK FBR 80009  210-1133-00
sevevsrensEND ATTAGHING PARTS) """
.87 356-0329.00 10 BSHG,FEED THRU:FUSEHOLDER TERM,DELRIN 80009  358-0320-00
-88 131.0513-03 10 TERM.FEEDTHRU:G.89 L X 0.025 SO EA END 00779 1.86074-3
-89 131-1360.G0 1 CONN RCPT ELEC:CKT BD,10/20 CONTACT 05574 500201.3197
e e ATTAGHING PARTS)roeesees
90 210.0408-0 2 NUT.PLAIN HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
91 210-0201-60 2 TERMINAL LUG0.12 1D.LOCKING,BRZ TIN PL 86928  0BD
.92 211-0014-00 2 SCREW.MACHINE:4-40 X 0.50 INCH, PNH STL 83385  0BD
Peseerne s END ATTAGHING PARTS) e
.93 220-0547-01 1 NUT BLOCK:0.38 X 0.26 X 0.282 (2)4-40 COOFW  OBD
et ATTACHING PARTS merreees
.94 211-0008-00 1 SCREW,MACHINE:4-40 X 0.250 PNM.STL.CD PL 83385  OBD
eseeesem e END ATTACHING PARTS) """
.95 441-1262-00 1 CHAS,TDR UNIT:MAIN BODOS  441-1262-00
sesermenner (ATTACHING PART S S eoomes
.95 211.0008.00 8 SCREW.MACHINE:4-40 X D.250,PNH STL.CD PL 83385  OBD
seeresermea s END ATTAGHING PARTS) "o
.87 256-0570-00 1 SILICA,PULVERIZ: 2,375 INGH DiA 87664  X1009-43G
et (ATTACHING PARTS] #1807+
58 211.0513.00 1 SCREW MAGHINE.6-32 X 0.625 INCH,PNH STL 83385  OBD
99 210-00655-G0 1 WASHER LOCK:SPLIT 0,145 ID X 0.253 OD.5 83385  OBD
100 407-1694-00 1 BRACKET,RTNR:ALUMINUM 80009  407-1694-00
''''''' *=(END ATTACHING PARTS) "=
10 129.0562.00 1 PCST RETAINER:0,802 INCH LONG X 0.375 HEX 80009  129-0562-00
coresestrns s ATTACHING PARTS) 1o e
-102 211.0097-00 1 SCREW,MACHINE 4-40 X 0.312 INGH,PNH STL 83385  OBD
211-0033-00 1 SCR ASSEM WSHR:4-40 X 0.312 PNH,STL.CD PL 83365  OBD
AL END ATYAGHING PARTS)rerree
-103 131.1084-01 1 CONNECTOR,RCPT,:3 BLADE,6A, 250V, W/0.203 iD 80009  131-1084-07
cetvererrer ATTAGHING PARTS) etesterer
104 210-0586-00 2 NUT PL ASSEM WA:4-40 X 0,25 5TL 83385  O8D
105 211-0012-00 2 SCREW MACHINE:4.-40 X 0.375,PNH STL CD PL 83385  OBD
-108 210-0984-00 2 WASHER,FLAT:0.125 ID X 0.25" OBLSTL 86828 5702-201-20
107 361-0764-00 2 SPACER,SLEEVE:0.135 INCH L X 0.132 ID,BAS 80009 361-0764.00
Mansress s (END ATTACHING PARTS) e wree
.108 220084701 3 NUT BLOCK:0.36 X .26 X 0.282 (24-40 0OOFW  OBD
"““""““(ATTACHiNG PARTGy == tmeres
-109 211.0101.00 3 SCREW MACHINE:4-40 X 0.25,100 DEG FLK STL 83385  OBD
e END ATTACHING PARTS) "
110 210-0202-00 1 TERMINAL,LUG:D.146 ID.LOCKING, BRZ TINNED 78186 2104-06.00-2520N
ertneses s L ATTACHING PARTS) - weoeees
11 210-0457.00  BOT0100  B059999 1 NUT.PLASSEM WA:B-32 X 0.312,5TL CD PL 83385  OBD
210-0407-00  BOGOOGH 2 NUT, PLAINHEX.:6-32 X 0.25 INGH,BRS 73743 3038-0228-402
112 211.05067.00 1 SCREW,MACHINE:6.32 X 0.312 INCH,PNH STL 83385  OBD
Cefveien s (END ATTAGHING PARTSY +rrvees
334.2529.00 1 MARKER IDENT:MKD CAUTION,BATTERY PACK 80009  334.2529-00
113 366-3154-01 1 PANEL, REAR: 80G0Y  386-3154.07
sessseener s ATTACHING PARTS) ™ *oeres
14 213019200 5 SCR,TPG,THD FOR:6-32 X 0.50 INCH.PNH STL 87308 OBD

REY JUN 1883

weessenneEND ATTAGHING PARTS) = w2
..... serEND ATTACHING PARTS) * s
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Replaceable Mechanical Parts— 1503

Fig. &

index Tektronix Senal/Model No. Mfr

No. Part No cff Oscont Qty 12345 Name & Dascnption Code MIr Part Number

3115 426.1184-00 1 FRAME SECT, TDR:LEFT 80009 426-1184.00

118 426-1185-00 1 FRAME SECT.TDR:-CENTER 800049 426-1185.00

117 426-1188-00 1 FRAME SECT.TDR RIGHT 80008 426-1186-00

-11B t79-2178.08 BO10100 8040879 1 WIRING HARNESS FRONT PANEL 80009 179-2178-00
179-2178-01 BH40880 1 WIRING HARNESS :FRONT PANEL B000S 178.2178-01

-119 131070700 34 CONNECTOR TERM:22-26 AWG.BRS & CU 8E GOLD 22528 47439

-120 352-0168-03 1 CONN BOOY PL.EL 2 WIRE ORANGE 80009 352-0169-03
352.01869.08 1 CONN BODY PILEL 2 WIRE BLUE 80009 352-0189-06

-121 352-0161.01 $ CONN BODY PLEL 3 WIRE BROWN 80003 52016101
352-0182.02 2 CONN BODY PLEL 4 WIRE RED 86009 352.0162.02
352-0161-06 1 CONN BODY PLEL:3 WIRE BLUE 80009 352-0161-06
352.3161.07 1 CONN BODY PL.EL:3 WIRE VIOLET 80009 352-0161.07

122 352-0165-03 1 LONN BODY PLEL7 WIRE ORANGE 80009 352-0165-03
352-0185.07 1 CONN BODY PLEL7T WIRE VIOLET 80009 352.0165.07
198.2384.00 1 WIRE SET ELEC: 80009 198-2386-00
131.0707-00 7 CONNECTOR. TERM:22-26 AWG.BRS & CU BE GOLD 22526 47439
131.0621.00 3 CONNECTOR TERM.22-26 AWG.BRS & CU BE GOLD 2256286 46231

-123 352.0171.04 1 CONN 80DY . PLEL Y WIRE YELLOW 80009 352.0171-04
382-0161.01 1 CONN BODY PLEL:3 WIRE BROWN 80009 352.0161-01
352.0161.049 1 LCONN 80DY PLEL 3 WIRE WHITE 80009 352.0161.09

-124 352-0199-02 1 LONN BODY PLEL.3 WIRE ORANGE 80009 352-0199-03
t1GB.2746.00 t WIRE SETELEC 80002 198.2796-00
131.0707-00 g CONNECTOR TERM:22-26 AWG.BRS & CU BE GOLD 22528 47439
175-083C-00 FT WIRE ELECTRICAL: T WIRE RIBBON 08261 S$8-0726-710810C
352.0165-04 1 CONN BODY PLEL 7 WIRE YELLOW 80009 352-0165.04
352.0168-01 1 HLDR TERM CONN: 2 WIRE,BROWN 80009 352-0169-01
179.2348.00 BO10100 BOB2IST 1 WIRING HARNESS .AC 80009 179-2349-00
175.2492.00 8082958 1 CA ASSY SPELEC 422 AWGT.O L 80009 175.2492.00
195-0389-00 BOB295G 1 LEAD ELECTRICAL: 18 AWG 40 L,5-4 80009 185-0383-0C
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Replaceable Mechanical Parts— 1503

Fig. &

index Tektromix " Serial/Modet No. MHr

No. Part No. Etf Dscont Qty 12345 Name & Description Code Mir Part Number

4. 016-0585-00 3010100 B089999 1 BATTERY SET: 80009 016-0595-00

(316-0595-C1 8020000 1 BATTERY SET: 80069 016-0595-01

.......... e (ATTACHING PARTS) "+

-1 214.1573-00 2 THUMBSCREW:6-32 X (.656 INCH LONG 5387 06540 £130-55-0632

2 210-1160-00 2 WASHER FLAT:0.129 ID X 0.031 THK,TEFLON 856928 5612-32-31
rersrmentetEND ATTACHING PARTS)y  mer

---------- - BATTERY PACK ASSY INCLUDES:

-3 333-1990-00 1 PANEL FRONT. 80009 333-1990-00
S (ATTAGHING PARTS)™ .

-4 211-0198-00 4 SCREWMACHINE:4-40 X 0.438 PNH.STL,POZ 77250 QBD

-5 213.0267-00 2 SCREW MACHINE:4-24 X 0.375 INCH,PNH STL 83385 QBD
St END ATTACHING PARTSY

-8 348-0432.00 1 . GASKET:FRONT PANEL BOODS 348-0432-00

-7 337-2862-00 1 CSHIELD ELEC:CRT 80009 337-2862-0¢
L ATTAGHING PARTS) o aeees

-8 211-0008-00 4 . BCREW MACHINE:4-40 X 0.250,PNH,STL.CD PL 83385 08D
Lt END ATTACHING PARTS)

-9 343-0349-01 2 . CLAMP BAT RTNG:W/HOLES DELRIN 80009 343-0348-01
Ry (ATTACHING PARTS) **++++

-10 210-0406-00 4 L NUT PLAINHEX.:4-40 X 0.188 INCH,BRS 73743 12161-50

-1 211-0164-00 4 . SCREW MACRINE 4-40 X 47 5MM,PNH, 8T 0000M 211-0194-00
LA END ATTACHING PARTSy

-12 361-0776-00 4 LSPACERSLEEVE:1.248 L X 9.118 I NYLON 80008 361-0776-06

-13 214-2344-00 1 CHEAT SINK.ELEC:BATTERY SUPPLY LOWER.AL 80008 214-2344-00

S e 1 .CKT BOARD ASSY:POWER FUSE JACK(SEE A9 RE

-15 136-0352-00 4 CCONTACT ELEC:FOR 0.02 INCH DIAMETER PIN GO779 504627

-16 386-2435-00 2 PLATE,METALLIC:W/TAPS Go00M 386-2435-00

-17 146-0018-01 1 LBATTERY SET:10.8V,1.5AH 8 C CELLS 19209 41 B002K33G1

-18 214.2343-00 1 .HEAT SINK.ELEC:BATTERY SUPPLY UPPER,AL 80009 214-2343-0C

REV JUN 1983
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-Fig. &
Index  Tekironix

Serial/Mode! No. MHY

No. Part No. Elf Dscont Qty 12345 Name & Description Code  Mir Part Number
STANDARD ACCESSORIES
-1 016-0297-00 1 VISOR,CRT: 80009 016-0297-00
-2 O11-0123-00 1 CONNECTOR,PLUG, : 50 OHM,BNC 80069 011-0123-00
“3 161-0066-00 b CABLE ASSY,PWR,:3,18 AWG, 115V, 98.0 1, 16428 KHBSLEL
-4 161-0066~09 XBlO2860 L OCABLE ASSY,PWR:3,0.75MM SO,220V,96.0 L 80126  OBD
—————————— - (OPTION A} EUROPEAN ONLY)
-5 161-0066-10 XB102860 b CABLE ASSY,PWR:3,0.7%MM $Q,240V,96.0 L 80126 OBD
—————————— = (OPTION A2 UNITED KINGDOM ONLY}
-6 161-0066-11 XB102860 P CABLE ASSY,PWR:3,0.75MM,240V,%96,0L 53109 OBB
—————————— - {OPTION A3 AUSTRALIAN ONLY)
-7 161-0066-12 XBi02860 IOCABLE ASSY,PWR:3,18 AWC,240V,56.0 1, 80126 OBD
—————————— = {OPTION A4 NORTH AMERICAN ONLY)
-8 159~0029-00 KOIOL00 BO49G99 b FUSE,CARTRIDGE :3AG,0.34, 250V, SLOW-BLOW 71400 MDL3/10
: 159-9632-00 3050000 1 FUSE,CARTRIDGE :3AG,0.54, 250V, SLOW-RLOW 71400 MDL 1/2
L59-0054-00  BO10100 B049999 1 FUSE,CARTRIDGE :3AG,0.154,250V, SLOW-BLOW 71400 MBL 157160
159~0029-01  BOS000D 1 FUSE,CARTRIDGE :BUSSMAN ONLY 71400 MDL3/ 10
-9 378-0055-00 1 FILTER,MESH:CRT 80009 373-0055-00
016-0606-00 1 MODULE:X-Y OUTPUT 30009 016-0606-00
070-1864-01 1 MANUAL,TECH:OPERATORS 80009 Q70-1864-01
070-1865-01 1 MANUAL,TECH: INSTRUCT1ON 80009 070-1865-01
012-0671-02 xno203720 L CABLE, INTCON: 108.0 INCHES L BOOOY  Q12-0671-07
003-0700-01 XB040845 1 RULE,SLIDE:TIME DOMAIN KEFLECTOMETER 0009 003-0700-01
OPTIONAL ACCESSORIES
011-0102-00 I TERMN,COAXLAL:75 OHM,BNC 0009 011-0102-00
G13-0076-00 1 ADAPTER,CONN:BNC FEMALE TO CLIP LEADS 80009 013-0074-00
016-0327-00 ! ADAPTER,CAMERA:EXTENS FON 80009 Gle-0327-00
017-0063-00 bOADAPTER,CONN:BNC TO GR 24655 0G874-93700
017006400 1 ADAPTER,CONN:TYPE BNC TO GR,MALE 24655 0B74-9800-08P4
617-06%0-00 I FIXTURE,CAL:50 OHM 1O 1250HM 80009  017-0090-00
017-0691-00 I FIXTURE,CAL:50 OHM TO 75 OHM 80009  017-0091-00
017-009%2-00 I ADPTR,TDR IMPD:S0 OHM TFU 93 OHM 80009 017-0092-00
103-0015=00 I ADAPTER,CONN:BNC TO UHF 95742 &F0-INTIL
103-0050-00 L ADAPTER, COHN:FEMALE TO DUAL MALE BANANA 05276 1269
103-0029-00 L ADAPTER, CONN:BNC MALE 0 MALE BOODY  103-00729-00
103-0032-90 L ADAPTER,CONN:BNC MALE 10 UHF PEMALE 2493%  29-3P1 16~
103~0035-00 I ADAPTER,CONN:BNC DUAL BINDING POST 05276 1296
LG3-0058-00 L ADAPTER,CONN:N FEMALE TO BNC MALR 91836 KN9Y-4BTRS
103~0169-00 L ADAPTER, CONN: PROBE 80009 103~0169-00
(12-0675-03 X80201720 I CABLE [ INTCON:360.0 INCHES L 80009 Vi2-0671-01
BE3-0169-00 XRO207320 L ADAPTRER ASSY:ISLN XFMR,BALANCED OUTPUT BOOUY 01 1-01H0-00
G15-0127-00 I FILTER,DIR CUR: 80009 41%-0127-00

REV MAY 1982
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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 ihey
are developed and tested.

Sometimes, due to printing and shipping requirements, we can't get these
changes immediately into printed manuats. Hence, your manual may contain new
change information on following pages.

A single change may affect several sections. Since the changainformation sheets
are carried in the manual until all changes are permanentty entered, some

duplication may occur. if no such change pages appear following this page, your
manual is correct as printed.
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TeKITon MANUAL CHANGE INFORMATION

COMAMT TED T0 EXCELLENGCE Date: . 3-11-82 Change Reference: _M380355

Product: 1503 Manual Part No. __020-1865-0]

DESCRIPTION

EFF SN BOS0000
ELECTRICAL PARTS LIST CHANGE

F9100 159-0124~00 FUSE ,WIRE LEAD:3A,125V,0.05SEC

L, § il ~ F
anm MANUAL CHANGE INFORMATION

COMMITTED TO EXCLLLENCE Date; ___6-24-82 Change Reference: _ M44546

Product: see below Manual Part No.: gee below

DESCRIPTION

EFF SN B113810 (070-1792-01) 1502
EFF SN B094380 (070-1865-01) 1503

ELECTRICAL PARTS LIST AN SCHEMATIC CHANGES

CHANGE TO:

A3 670-3130-04 CKT BOARD ASSY:OQUTPUT AMPLIFIER
R3112 321-0263-00 RES.,FXD,FILM:5.36K OHM,1%,0.125W
R3114 321-0178-090 RES.,FXD,FILM:698 OHM,1%,0.125W
R3115 321-0178-00 RES.,FXD,FILM:698 OHM,1%,0.125W

The above parts are located om the OUTPUT AMPS BD and shown on diagram@
QUTPUT AMPL & HIGH VOLTAGE CIRCUITS
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TERTRONIXN MANUALS CHANGE INFORMATION

Nate: 12/14/83
Product: 1503 TDR Service Product Group 22
Manual Parr Number: 070-1865-01
Change Reference: IMCR120883 (Text changes)
DESCRIPTION
Pages 4-12 & 4~13, Section Headed: X-Y QUTPUT MODULFE
Should rrad as follows:
Connect the 500 terminator to the 1503 CARLF

connector,

Control Settings

RET LOSS 0 4B

NOTSE FILTER Dut

0-d8 SET 4 dilv pulse

DISTANCE Dial 000

FEET/ DIV oD

{METERS/D1V) (1)

Multiplier X10 (X113

CABRLE DIFLECTRIC S50LID POLY

TMPLS WIDTH 10

TELTRONIX MANUALS CHANGE INFORMATION
Date R/3/83
Product 1503 Ont. 1

Mavwal Part Mo 070-1865-01
Choange RaferancoMA4004

DESCRIPTION
EEE. S/N  B094858
CHANGE
198-2386-00 Wire Set, Elec. (Fig&Index #-122)
to

lea 175-5732-00 CA Assy,SP,Elec, 3, 26AWG, 15.0L, 9N
iea 195-5904-00 lead, Elec, 22AWG, 10.0L, 9-03
lea 198-4722-00 Wire Set, Elec.



TEKTRONIX MANUALS CHANGE INFORMATION

Date: 10/3/83
Product: 1503 Option 1 and Option §
Manual Part Number: 070-1865-01
Change Reference: M&5135
DBESCRIPTIGN

Eff S/N: 13194920

Electrical Parts List- Standard and Option 5

Values for R1317 are reversed between standafd and option §

REMOVE

R1317 315-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.25W
(OPTTON 5 ONLY)
R1317 315-0563-00 RES.,FXD,CMPSN:S6K OHM,5%,0.25W

ADD
R1317 315-0243-00 RES. ,FXD,CMPSN:24K OHM,5%,0.25W

R1317 315-0563-00 RES.,FXD,CMPSN:56K OHM,5%,0.25W
(OPTION 5 ONLY)
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1503 Option 1

Sweep Generator Ckt Ord  670-3010-03  (Partial View)
Schematics are correct in 1503 Manual Option 1 info.

(Parts List correct)

R4442
Added 4.7M (315-0475-00)
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Mechanical:

1503 Main Board Option 1

Remove (2) washers on large cam SW
fran under these screws
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. Remove Both screws
and washers
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TEKTRONIX MANUALS CHANGE INFORMATION

Date: 12/6/83
Product: 1503 TDR Product Group 22
Manual Part Number: 070-1865-01

Change Reference; Text changes (IMC request)20843%

DESCRIPTICN

Page 4«9, 11, Timing

Delete:

Paragraph f., CHECK - For 8 time marks in 7.9 divisions,
Change:

Paragraph g, ADJUST,..,

to:

Paragraph f. ADJUST...

ABD:
NOTE
If the instrument is to be used with the optional
Chart Recorder, continue with the remainder of this

step., T1f the instrument {s not to be used with a
chart recorder, proceed with Step 12,

g. CHECK - That the chart paper in the recorder has a bold
line next to the hole in the paper that shows a red line
through the hole. If the red line is not allgned with a

bold line on the chart paper, pull enough chart paper through
the recorder to line them up.

h. PRESS = The RECORD switch to obtain a recording of the
time marks. The recording should show the same timing as seen
on the CRT between the second and tenth graticule lines, %27,

1, ADJUST = R3213 (H POS - located on the OUTPUT AMP board)
and R3217 ( HORIZ GAIN - located on OUTPUT AMP board) to match

the timing and position of the time marks on the CRT to the
chart recording,

-------------------------------------------------------------------------------

Page.‘d-ﬂ, Step 9. Horizontal Gain and OFFSET
Change: ¢, ADJUST - R3221...
to ¢. ADJUST - R3213...

m--—u_-—---n-—--nnu--———»a---—-nnm--—u-nn-- -------------------------------------

Page 7-3, Replacable Electrical Parts-1503

REMOVE:

Ab 670-3010-00 BO10100 B069999 CKT BOARD ASSY:SWEEP GEN

AL 670-3010-01 BO70000 B082958 CKT BOARD ASSY:SWEEP CEN

Ad 670-3010~-02 B(082959 CKT BOARD ASSY:SWEFP GEN

ADD:

A4 670-3010-00 BO10100 BO69999 CKT BOARD ASSY:HIGH VOLTAGE POWER
Ad 670-3010~-01 BO70000 BO82958 CKI BOARD ASSY:HIGH VOLTAGE POWER
Ad 670-3010-02 B082959 CKT BOARD ASSY:HIGH VOLTAGE POWER
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TERTRONTIX MANUALS CHANGE 1NFORMATION

Date: Feb 8, 1984
Product: 1502/1503 Service/1500 Sealing Product Group 22
\ . Procedures
Manual Part Number: g70-1792-01 / 070-1865-01 / 070-2178-00
Change Reference: CNA 0178
DESCRIPTION
Change:

All references to RTV sealant 3144 ghould be RTV 3145,

Part number 006-2302~00 is valid now for RTV 3145,
clear sflicone sealant (remove 3144 entirely).
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TV wa A MOMG IS LHanyge LU kL ion

Product Group 22

Date: Aug.16,1984
Product: 1503 TDR
Manual Part Number: 070-1865-01
Change Reference: IMC 840818

DESCRIPTION
Effective S/N: N/R

Text change to CALIBRATION PROCEDURE:

Page 4-2, Part 1, Step c. » ¢hange *200 Hz sine wave" to
read "50 100 Hz square wave "

Page 4-6, Part 5, Step c. , change "200 Hz sine wave" to
read ”50 100 Hz square wave "

Schematic 1, grid C-3, resistor labelled R1127 should
be R1227

ADD:

Page 7-4, Replaceable Electrical Parts
CR1574 152-0169-00 SEMICOND DEVICE:TUNNEL ,imA,10pF 03508 STDY62

(this device is located on schematic 2, E-11 (Sampler Comparator
section of Pulser/Sampler Board)
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