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Section 1—TG 501

I
INTRODUCTION

OPERATING
INSTRUCTIONS

Description

The TG 501 is a general purpose Time Mark Generator
plug-in designed to operate in a TM 500 Series Power
Module. A Variable Timing Readout provides a simple, but
accurate means of measuring timing errors over ±7.5%
minimum range. Since many specifications are given in
percentages, the error readout eliminates the need for
computations and, additionally, lessens parallax discrep-
ancies.

Marker selection from 5 through 1 ns in a 1,2,5,
sequence is available. 5 s through 10 ns markers are selected
by a rotary switch. 5,2, and 1 ns modffied ~ne waves ar~

~ s~ectedby self-canceU~j~ush’buttonsWhen the rotary
switch is in the 521N position.

I
I

All outputs are available at the front-panel connectors or
by mocjification of the interface connector, located at the
back of the plug-in, and the TM 500 Series Power Module.

Power supplies are current limited. The 5 volt supply is
over.voltage protected to avoid damage to th~integrated
circuits.

The TG 501 is calibrated and ready for use when
received. Referring to Fig. 1-1, install the Generator and
turn on the Power Module. Check the front-pdnel of the
Generator to see that the knob skirt is lighted. The TG 501
is designed to operate in any compartment of a TM 500

I

I
I
I
I

Installation

I
I

I

Fig, 1-1. PJug.jfl ln~thllotion and Removal.

1-1



Operating lnstructions—TG 501 I
Series Power Module. Refer to the Power Module Instruc-
tion Manual for line voltage requirements and Power
Module operation.

Refer to the Controls and Adjustments fold out page for
front-panel controls, connectors and indicator descriptions.

Turn the Power Module off before inserting the
plug-in,- otherwise, damage may occur to the plug-in
circuitry.

OPERATING CONSIDERATIONS

I

The internal reference of the TG 501 is a ‘I MHz crystal.
If Option 1 is ordered, a high accuracy 5MHz crystal is
provided and Integrated Circuit, U50 is installed on the
back of the main circuit board. Provisions are made for
buffered output of either 1 MHz or 5MHz internal clock
through interface connector pin 25A with associated
ground on pin 26A.

External Clock. Input

A MHz or 10 MHz external clock can be ~ubstjtuted
for the internal clock, Interface contact 24B is used for the
external clock input with the associated ground on contact
25 B.

To use an external 5 or 10 MHz clock, U50 must be
installed on the back of the main circuit board (and the
necessary jumpers added) to divide down the input to meet
the 1 MHz internal requirement. For a 1 MHz external
clock, U50 is not required but jumpers must be added.

REV. C, JUNE, 19Th

I

UTI ON

I
I
I
I
I

•ii
I
I
I
I
I

1-2
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Fig. 1-2. Location of Jumpers and Integrated Circuits required for various clock choices.



I
Calibrated Mode

External 1 MHz Clock
Frequency

External 5 MHz Clock
Frequency

External 10 MHs Clock
Frequency

Standard Internal Reference
1 MHz Crystal

Buffered Output of Internal
Clocks

Internal 5MHz Clock
(Option 1)

OPERATING MODES

When center-button of VARIABLE TIMING Control is
pushed in, the MARKER Control selects calibrated marker
intervals from 5s to iOns indicated by the lighted knob
skirt. To select 5, 2 or 1 ns modified sine wave markers, set
MARKER Control to 521N position and depress desired
pushbutton.

When center button of VARIABLE TIMING Control is

I out, output timing is faster or slower than the calibrated

The TO 501 can be used for many applications not
described in the manual. Use the following examples to

I become familiar with the IC 501’s VARIABLE TIMINGREADOUT. Contact your Tektronix Field Office or rep-resentative for making specific measurements with this

instrument.

I
I
I
I

Install J3, J4, J7 and add
U50 and Y50

marKer to the percentage indicated by the VARIABLE
TIMING READOUT Display and the FAST-SLOW Indica-
tor lights. 5, 2 and 1 ns push-button controlled modified
sine waves are not variable and Readout Display is turned
off when MARKER Control is in 521N position.

Readout Display Test

To check the operation of the display LED’s (Light-
Emmiting Diodes), fully depress the center button of the
VARIABLE TIMING Control (push in firmly). All LED
segments should light, displaying 8.8 in the Readout.

5. Set MARKER Control rotary switch of TG 501 to
1/4$.

REV. B, JUNE, 197b
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Operating Instructions—TO 501

Standard Clock

Remove U100 and disconnect pin 3 of U350 before
using an external clock. To disconnect pin 3, remove U350,
bend pin 3 out, then insert U350 back into its socket.

Option 1 Clock

Remove jumper J3 if using as MHz or 10MHz external
clock. If a 1 MHz external clock is to be used, remove
jumpers J3, J4, and J7.

If the external clock source is a TTL output, then re-
move R52. Fig. 1-2 shows the location on the main circuit
board of the jumpers that must be installed to use the
TG 501 with the vatious clock choices. The required
changes are:

Install J1 and J5

Install J1, J4, J7 and USO

Install J1, J4, J6 and USO

No Jumpers Required

Install J2

I
I

Variable Timing Mode

TYPICAL APPLICATIONS
3. Select external trigger source on the time base.

4. Select, for example, 1 /45 sweep rate of the time base.

Time Base Measurements

To accurately determine the timing error of a time base:

1. Connect the MARKER OUT of the TG 501 to the
Vertical Input of the oscilloscope. Use a 50 U coaxial cable
terminated into 50 U.

2. connect the TRIGGER OUT of the TO 501 to the
External Trigger Input of the time base. Use a 50 U coaxial
cable terminated into 50 U.

6. Make sure center button of VARIABLE TIMING
Control, concentric with MARKER Control, is out (Vari-
able Timing Mode).

7. Use Horizontal Position control of time base to make
first time mark coincide with first graticule line on the
oscilloscope. See Fig. 1-3.

8. Rotate VARIABLE TIMING knob until all time
markers coincide with graticule lines on the oscilloscope, as
shown in Fig. 1-4.



Operating Instructions—TO 501
I

I

I
9. either the FAST or SLOW Indicator wi’1 light

showing whether the time base is faster or slower than the
calibrated markers of the TO 501. Read the percentage of
error from the VARIABLE TIMING READOUT Display.

Pulse Generator Measurements

To accurately determine pulse duration or period of a
Pulse Generator.

1. A dual-trace vertical oscilloscope is required. Select
alternate mode

2. Connect the MARKER OUT of the TG 501 to one
channel of the dual-trace oscilloscope. Use a 50 U coaxial
cable terminated into 50 ci.

3. Connect the Output of the pulse generator to the
other channel of the dual-trace, using a 50 ci coaxial cable
terminated nto 50 ci.

4. Set the time/div switch to display 1 cycle of a pulse
ir~10 divisions of the graticule on the oscilloscope, as
indicated in Fig. 1-5.

5. Use the MARKER Control switch of the TG 501 to
display one time marker approximately at pulse duration

and one at pulse period. Align first time marker with
beginning of pulse wave-form. See Fig. 1-5.

6. Select Variable Timing Mode on the TO 501, VARI-
ABLE TIMING Control center button Out.

7. Use the Vertical Position control of the oscilloscope
to set the peaks of the time markers at 50% amplitude of
pulse shown in Fig. 1-5.

8. To check the timing of pulse duration, rotate the
VARIABLE TIMING knob until time marker coincides
with pulse duration, as shown in Fig. 1-6.

9. Either the FAST or SLOW Indicator Will light,
showing whether the pulse duration of the pulse generator
is faster or slower than the calibrated time mark of the
TO 501. Read the percentage of error from the VARIABLE
TIMING READOUT Display.

10. To check the timing of pulse period, rotate the
VARIABLE TIMING knob until time marker coincides
with pulse period. See Fig. 1-7.

11. Read the VARIABLE TIMING READOUT Display
and check th~FAST-SLOW Indicators as described iii step

9 to find the percentage of error from standard timing.

I
®1

I
I
I

Fig. 1-3. Timing Error of Time Base. Fig. 1-4. Measuring Timnin~Error of Time Bese.

I

II

II
I
I
I
I
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REAR INTERFACE
Module can be wired with barriers installed to

provide specific functions between compartments. See
Power Module instruction manual for additional informa

I. OnC cycle of a pulse in
10 divisions of ths grati-

Operating Instructions—TO 501

Align first time marker ________

with beginning of Pulse
Waveform.

Peaks of time markers at
50% Anwlitude of pulse

marker at Pulse Dura.
(approximate)

I
marker at Pulse
(approximate)

I.

Markers approximately at pulsG duration and period.

I.

Measuring Pulse Period.

Unused pins are available at the rear connector
routinq siqnals to and from the TG 501 for specialized
applications (see Rear Connector Pin Assignments in
Section 2). One or more compartments of a multi-plug’in



Operating Instructions—TG 501
I

A Power Module mainframe option (Option 2) is
available which provides a rear-panel, multi-pin connector
to which I/O lines can be hard-wired for external access.

The electrical specifications are valid only if (1) the
instrument has been calibrated at an ambient temperature
between +20°Cand +30°C;(2) the instrument is operating
at an ambient temperature between 0°Cand +50°C,unless

Also possible are intra-compartment connections with other
plug-in modules in multiple-compartment mainframes.

otherwise noted; (3) plug-in must be operating (fully
installed) in a calibrated system.

Any conditions that are unique to a particular specifica-
tion are stated as part of that specification.

TABLE 1-1

I
I
I
I

ELECTRICAL CHARACTERISTICS

Device under test error is indicated to within
one least significant digit (i.e. to within one
displayed count)

Example: If DUT timing error reads 3.0% slow,
the absolute accuracy will be between 2.9% and
3.1% slow.

I
I

SI
I
I
I
I
I
I

SPECIFICATIONS

characteristics Performance Requirements Supplemental Information

Markers 5s through 1 ns in a 1,2,5 sequence 5s through 10 ns are selected by a rotary
switch. 5 ns, 2 ns and 1 ns are pushbutton
selected modified sine waves

Marker Amplitude ~‘1V peak on St through iOns markers.
fl50 my peak-to-peak into 50 11 on 5 ns and
2 ns markers. ~‘200 my peak-to-peak into 50 a
on 1 ns markers.

Trigger Output Signal Slaved to marker output from 5 s through
100 ns. Remains at 100 ns for all faster markers
~1 V peak into 50 £‘~

Internal Reference

Crystal Frequency

Standard Option 1

1 MHz 5 MHz

Stability (20°Cto 50°C)after 1/2 hour
Warm-Up

Within 1 part in 1o
5 Within 5 parts in 10’

Long-Term Drift 1 part or less in io~ 1 part or less in 10’
per month per month

Accuracy Adjustable to within Adiustable to within
1 part in 10’ 5 parts in lo’

External Reference Input (Available
Only if U50 and jumpers are installed
and U100 is removed)

IC and jumpers for 5 or 10 MHz, 1 MHz
external reference requires jumpers only

.

Acceptable Frequencies 1 MHz, 5 MHz, or 10 MHz Internally hard wired so output frequencies
counted down to 1 MHz

Input Amplitude Must be TTL compatible

Error Readout Range To ±7.5%

Timing Error Measurement Accuracy

1-6 REV. 8, JAN. 1977
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I

TABLE 1-2

REPACKAGING FOR SHIPMENT

Operating Instructions—TO 501

ENVIRONMENTAL CHARACTERISTICS

Characteristics Performance Requirements Supplemental Information

Temperature

Operating 0°Cto +50°C

Storage —40°Cto +75°

Altitude

Operating To 15,000 feet

Storage To 50,000 feet

Vibration

Operating and Non-
Operating

With the instrument complete and op-
erating, vibration frequency swept from 10
to 50 to 10Hz at 1 minute per sweep.
Vibrate 15 minutes in each of the three
major axes at 0.015” total displacement.
Hold 3 minutes at any major resonance, or
if none, at 50 Hz. Total time, 54 minutes

Shock

Operating and Non-
Operating

30 g’s, 1/2 sine, 11 ms duration, 2 shocks in
each direction along 3 major axes, for a
total of 12 shocks

Transportation Qualified under National Safe Transit Com-
mittee Test Procedure 1A, Category II

I If the Tektronix instrument is to be shipped to a TektronixService Center for service or repair, attach a tag showing:owner (with address) and the name of an individual at your

firm that can be contacted, complete instrument serial

I number and a description of the service required.
Save and
shipped.
available,

re-use the package in which your instrument was
If the original packaging is unfit for use or not
repackage the instrument as follows:

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

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

I
I
I

I

3. Cushion the instrument on all 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 (II,) Carton Test Strength (1W

0-10 200
10-30 275
30-1 20 375

120-140 500
140-160 600

1-7REV. B. JAN. 1977



Section 2—TG 501SERVICE

INFORMATION

SYMBOLS AND REFERENCES DESIGNATORS

External control or connector,

Clockwise control rotation in direction of arrow.

Refer to diagram number indicated in diamond.

Refer to waveform number indicated in hexagon.

Connection soldered to circuit board.

Connection made to circuit board with interconnecting pin.

Blue tint encloses components located on circuit board.

C

C
IT

-I
C

C

Electrical components shown on the diagrams are in the following units unless noted otherwise:

Capacitors = Values one or greater are in picofarads (pF).
Values less than one are in microfarads (MF).

Resistors = Ohms (~2)

Symbols used on the diagrams are based on ANSI ‘(32.2 — 1970.

Logic symbology is based on MlL~STD•606Bin terms of positive logic. Logic symbols depict
and may differ from the manufacturer~sdata.

the logic function performed

The following special symbols are used on the diagrams:

I External Screwdriver adjustment.

-~

®

4w~>

P/O.Circuit board

2-1
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Section 2—TG 501

ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are avallablefrom or through your local Tektronix, no, Field Office
or representative.

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available, and to give you the benefit ot the latest circuit
improvements developed in our engineering department. It is therefore important, when
ordering parts, to include the following information In your order: Part number, instrument
type or number. serial number, and modification number If applicable.

If a part you have ordered has been replaced with anew or improved part, your local
Tektronix, Inc. Field Officeor representativewill contactyou concerning any change In part
number.

Change information, if any, is located at the roar of this manual.

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

oox Part removed after this serial number

ITEM NAME

In Inc Parts List, an Item Name is separated from the description by a colon (:).
Because of space limitations, an Item Name may sometimes appear as incomplete. For
further Item Name identification, the u.s. Federal Cataloging Handbook 1-16-1 can be
utilized where possible.

ACTR
ASSY
CAP
CER
CKT
COMP
CONN
EL CT LT
ELEC
INCAN0
LED
NONWIR

ABBREVIATIONS

ACTUATOR
ASSEMBLY
CAPACITOR
CERAMIC
CIRCUIT
COMPOSITION
CONNECTOR
EL2CTROLYTIC
ELECTRICAL
INCANDESCENT
LIGHT EMITT4NG DIODE
NON WIREWOUND

PLASTIC
QUARTZ
RECEPTACLE
RESISTOR
RADIO FREQUENCY
SELECTED
SEMICONDUCTOR
SENSITIVE
VARIABLE
WIRE WOUND
TRANSFORMER
CRYSTAL

I
I
I
I
I
I
I.
I
I
I
I
I
I
I

I

P LSTC
OTZ
RECP
RES
RF
SEL
S~MICOND
SENS
VAR

XFMR
XTAL

2-2



Electrical Parts Llst—TG 501

GETTIG ENGINEERING AND MANUFACTURING CO.
SANGAMO ELECTRIC CO., S. CAROLINA DIV.
ALLEN—BRADLEY CO.
TEXAS INSTRUMENTS, INC.,
SEMICONDUCTORGROUP

04713 MOTOROLA, INC., SEMICONDUCTOR
PRODUCTS DIV.

07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF
FAIRCHILD CAMERA AND INSTRUMENT CORP.

07910 TELEDYNE SEMICONDUCTOR
08806 GENERAL ELECTRIC CO. • MINIATURE

LAMP PRODUCTSDEPT.
12617 HA1~ILIN, INC.

13715 FAIRCHILD SEMICONDUCTOR,A DIV. OF
FAIRCHILD CAMERAAND INSTRUMENTCORP.
TELEDYNE SEMICONDUCTOR
SIGNETICS CORP.
NATIONAL SEMICONDUCTOR CORP.
HEWI,ETT”-PACtCARD CO., CORPORATE HQ.
FAIRCHILD MICROWAVE AND OPTOELECTRONICS,
A DIV • OF FAIRCHILD CAMERAAND INSTRUMENT

CORP.
WEST-CAPARIZONA

LITRONIX INC.
SPRAGUE ELECTRIC CO

BUSSMANMFG,, OIVISION OF MCGRAW—
EDISON CO.

71590 CEN’PPALAR ELECTRONICS, DIV. OF
GLOBE-UNION, INC.

ERIE TECHNOLOGYCAL PRODUCTS, INC.
BECEMAN INSTRUMENTS, INC., HELIPOT DIV.

JOHNSON, I. F., CO.
TRW EL�CTRONIC COMPONENTS• IRC FIXED
RESISTORS, PHILADELPHIA DIVISION
TEKTRONIX. INC.
aOURNS, INC., INSTRUMENT DIV.
RCA CORD., ELECTRONIC COMPONENTS
MALLORY CAPACITOR CO., DIV • OF
P. R. MALLORYCO., INC.

P. 0. BOX 128
1201 2ND ST. SOUTH

P. 0. BOX 5012

5005 B. MCDOWELL Rb,

464 ELLIS ST.
12515 CHADRONAVE.

NELA PlC,
GROVE6 LAKE STS,

4300 REDWOOD HWY.
1300 TERRA BELLA AVE.
811 E. ARQUES
2900 SAN YSIDRO WAY
1501 PAGE MILL RD.

4001 MIRANDA AVE.

2201 E. ELVIRA ROAD
19000 HOMESTEADRD.

2536 B, UNIVERSITY ST.

5757 N, GREENBAY AVE.

644 W. 12TH ST.
2500 HARAORBlVD.
299 10TH AVE. S. W.

401 N. BROAD ST.
P, 0, BOX 500
6135 MAGNOLIAAVE.
415 5. 5TH ST.

3029 E. WASHINGTONST.

CITY,STATE2IP

SPRINGMILL, PA 16875
PICKENS, SC 29671
MILWAuKEE, WI 53204

DALLAS, TX 75222

PHOENIX, AZ 85036

MOUNTAIN VIEW, CA 94042
HAWTHORNE,CA 90250

CLEVELAND, OH 44112
LAKE MILLS, WI 53551

SAN RAFAEL, CA 94903
MOUNTAINVIEW, CA 94040
SUNNYVALE, CA 94086
SANTA CLARA, CA 95051
PALO ALTO, CA 94304

PALO ALTO, CA 94304

TUCSON, AZ 85706
CtJPERTINO, CA 95014

NORTHADAMS, MA 01247

ST. LOUIS, MO 63107

MXLWATJ!~E, WI 53201
ERIE, PA 16512

FULLERTON, CA 92634
WASECA, MN 56093

PHIlaDELPHIA, PA 19108
BEAVERTON, DR 97077
RIVERSIDE, CA 92506
HARRISON, NJ 07029

INDIANAPOLIS, IN 46205

2-3 REV. B JAN. 1975

I

MFR.CODE MANUFACTURER

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER

0000C
00853

01121
01295

ADDRESS

15818
18324
27014
28480
31718

32159

50579
56289

71400

I

72992
73138

74970
75042

80009

80294
86684
90201

I
I

I
I
I
I

I
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I Electrical Parts List—TG 501

•
Ckt No.

Tektronix
Part No.

Serial/Model
[ft

No.
Dscont Name & Description

Mfr
Code Mfr Part Number

I
I

Al
1

Al1
Al1

Al1
Al2
Al
Al2
Al

670—2737—00

670—2737—02
670—2737—03

670—2737—04
670—3415—00
670—3415—01
670—3415—02
670—3415—03

2010100

BO30000
8031770
8032460
8010100
8030000
8031390
2032500

8029999

B031769
8032459

8029999
8031389
8032499

CKT BOARDASSY:——TIMEMARKGEN
CR7 BOARD ASSY:...’TIME MARXGEN
CKT BOARD ASSY:——TIME MARX GEM
C1c’r BOARD ASSYr—-TIME MARK GEN
CKT BOARD ASSY:’-—TIME MARX GEM
CKT BOARD ASSY:——TIME MARK GEM
OCT BOARD ASSYr-—TIME MARX GEN
OFT BOARD AS5Y~——TIMEMARK GEN

80009
90009
80009

80009
80009
80009
80009
80009

670—2737—00
670—2737—02
6702737.03
670—2737—04

670—3415—00
670—3415—01
670—3415—02
670—3415—03

I A21
A21

A22
A22

670-2992—00
670—2992—01

670—2992—00
670—2992—01

8010100
8032460

2010100
BO32500

8032459

2032499

OCT BOARDASSY:——MULTIPLIER
OCT ROARD ASSY!——MULTIPLIER

CM’)? BOARD ASSY:——MULTIPLIER
CIC BOARD ASSYt——MULTIDLIER

80009
80009

80009
90009

6702992~O0
670-2992—01

670—2992—00
670—2992—01

I
A3
050
C1001
01021
01051

670—2978—00
283—0111—00
281—0628—00
281—0166—00
281—0504—00

CR7 BOARD ASSY:——DISPLAY
CAD.,FXO.CER DI:O,1UF,20%,50V

CAP. ,FID,CER DI:15PF,5%,600V
CAP.,VAR,AIR DI:1,915,7PF,250V
CAP.,FXD,CER DI.1OPF,+/—XPF,500V

80009
72992

72982
74970
72982

670—2878—00
9131N075651104M
301..000C0GO1SOJ
197—0109—005
301—O5S0000100F

I C125

0127

283—0111—00

283—0621—00

CAP.,FXD,CER DI~0.1UF,2O%,5OV

CAP. ,FXD,MICA D~0.0033UF,5%,500V

72982

00853

8131N075651104M

D195E332J0
0137 290—0536—00 CAP.,FXD,ELCTLTdOUF,20%,25V 90201 TDC1O6MO25NLF

I
C138
C150~’
C1502

290—0536—00
283—0067—00
283—0067—00

XEO1O21O

X8O10260

CAP. ,FXD,ELCTLTr1OUF,20%,25V
CAP. ,FXD,CER DIr0,00ltJF,1O%,200V
CAP. ,FXD,CER DI:O.OO1UF,1O~s,2QOV

90201
72982

72982

TDC1O6M02SNLt
935—5152102K
835515B102K

0160 283—0111—00 CAP. ,FXD,CER DI.0,1UF,2C%,SOV 72992 9131N075651104M
C231 283—0156—00 CAP.,RXD,CER DI:1000PF,+100—O%,200V 72982 8111A208E1022

I C239

0246
C250

293—0156—00

283—0156—00
290—0529—00

CAP. ,FXD,CER DI:1000PF,-,~10O—0%,2O0V

CAP,,FXD,OER DI:1000PF,-i-100-0%,200V
CAP.,FXD,ELCTLT:47UF,20%,20V

72982
72982

56289

8111A208E102Z
9111A208E1C2z
196D476X002OLA3

I
, C251

C268
0271
0272

290—0529—00

283—0000—00
283—0156—00
293—0156—00

CAP.,FXD,ELCTLT~47UF,7O%,2OV

CAP. ,FXD,CER DI:0.001UF,+10O—0~,5O0V
OAP,,FXD,CER DI:I000PF,+100O%,200V

CAP.,FXD,CER DI:1000PF,’4-100—O%,200V

56289
72982
72982

72982

1960476XC020LA3
831—516E102P
8111A2O8E102Z
8111A208E1025

C285 283—0156—00 CAP. ,FXD,CER DIrX000PF,+100O%,200V 72982 8111A2O8E102E

I 0290
C292
02951

281—0628—00
283—0156—00
281—0627—00 KB031770

CAP. ,FXD,CER DId5PF,5%,500V
CAP.,FXD,CER DIr1000PF,+1000%,200V
CAP.,FXD,CER DI:1PF,+/—O.75?F,500V

72982
72982
72992

301—000COGO15OJ
9111A208E102Z
301—00000K01090

C2952 281—0627—00 )C3031390 CAP. .F>~b,CER OI;1P?,+/0.2SPF,SOOV 72982 3O100000KO1O9C

I
0297
C298

C330

283—0156—00
283—0156—00

283—0000—00

CAP.,FXD,CER DI:1000PF,+100—U%,200V
CAP. ,FXD,CER OI;1000PF,+1000%,200V

CAP.,FXD,CER DI~0.001Ut,+1000%,500V

72982

72982

72982

8111A208E102Z

8111A208E1U2Z

831—516E102P

C331 283—0156—00 CAP.,FXD,CER OIs1000PF,-1-1000%,200V 72982 8111A208E102Z

I
C352
C355
0359

281—0511—00
281—0516—00
291—0536—00

CAP. ,FXD,CER DI:22PF,+/—2.2PF,SOOV
CAP. ,FXD,CEH OI:39PF,+/—3.9PF,500V
CAP.,FXD,CER DI;1000PF,10%,500V

72992
72982
72982

301000000022OK
301—000t)2J0390K
301055X5P102K

0360 281—0536—00 CAP.,FXD,CER DI.1000PF,1O%,SOOV 72982 3o1o55x5r1o2K

I
C362

0366C3680.370

285—0674—00
290—0572—00

290—0534—00
290—0536—00

CAP. ,FXt,PLtTC~0.01tYF,100V
CThP.,FXD,ELCTLT;0.1UF,20~,50V

CAP.,FXD,ELCTLTr1UF,2O~,35V
CAP.,FXD,RLOTLT:1OUF,20%,25V

56259
56789

56289
90201

410P10391
196D1Q4ZDO5OHAI

196D105X0035MA1
TDC1O6MO75NLF

0372 290—0531—00 CAP. ,FXD,ELCTLT:100UF,20%,1OV 90201 TDO1O7MO1OWLC

I 0390C400

281—0511—00
281—0511—00

CAP.,FXD,CER 0I.22?F,+/—2.2PF,SOOV
CAP. ,FXD,CER DI:22?F,+/—7.2PF,SOOV

72982

72952

3O1—000000022OK
3O1-’000000022OK

0404 283—0000—00 CAP.,FXD,CER DI:0.OO1UI’,+1000%,500V 72982 831—516E1O2P

04051 290—0533—00 8010100 8010217 CAP.,FXD,ELCTLT:330UF,20%,6V 56299 196D337XO06MA3

I 04051
04052
C4052

290—0530—00

290—0533—00
290—0530—00

2010218

9010100
B010262

8010761

CAP. ,FXD,ELCTLT~68UF,20%,6V

CAP.,FID,ELCTLT:330UF,20%,6V
CAP.,FXD,ELCTIsT:66UF,20%,6V

90201
56289
90201

T00686M006NLF
196D337X006MA3
TDC686MOO6NLF

0413 283—0000—00 CAP.,FXD,CER DI:O.OO1UF,+1000%,SOOV 72982 831516E102?

I 04150416104162

290—0533—00

283—0156—00
283—0156—00

8010100
8010100

80102171
B010261X

CAP. ,FXD,ELCTLT:330UF,20’~,6V

CAP,,FXD,OER DI:I000PF,+100—0%,200V
CAP.,FXD,CER DI:1000PF,+1000%,200V

56289
72982
72982

196D337X0O6MA3
8111A208E102Z
8111A708H102Z. 1stanaara

2option 1
3#).y
only
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Electrical parts Llst—TG 501

1standard only
2Option 1 only

REV. P JAM. 1977

I

Tektronix Serial/Model No.
Ckt No. Port No. Ef F Dscont Name & Description

Mtr
Code Mtr Port Number

C4171 291—0540—00 18032460 CAP.,FXD,~ER DI:5lPF,5%,SOOV .72982 30l—000TJ2JO51OJ

C4172 281—0540—00 1BO32500 C?.P,,FXD,CER DI,S1PF,5%,SOOV 72982 301—00002JO5AOJ

C430 290—0531—00 CAP.,flt,ELCTLT:100UF,20~,10V 90201 TDC1O7MO100L

C432 290—0532—00 C142. ,FID,ELCTLT:1SOUF,20%,6V 90201 TDCA57MOO6CL

C439 281—0523—00 CAP. ,FXDECER DI.LOOPF,+/—2OPF,350V 72982 301—000U2MOIO1M

0440 281—0511—00 CAP,,FID.CER DI:22PF,+/2.2PF,SOOV 72982 301—00000002201C

0450 281—0153—00 CAP.,VAR,AIR DI:1.7-10PF,250V 74970 187—0106’OOS

C452 283—0156—00 CAP, ,E3CD.CER DI!10O0P?,+100—O~,200V 72982 8111A208E102Z

0454 253—0156—00 OAP.,FIP,CER D!:l0O0PF,+1O0—0~,200V 72982 8111A208E1022

0455 283—0156—00 CAP. ,FXD,CER DI;1000P?,+100—0%,200V 72982 91L1A2O8E1D2Z

C457 283—0156—00 CAP. ,FXD,CER DI

21000PF.-1-1000%,200V 72992 8111A208E1022

C458 283—0156—00 CAP.,FXD,OER DI:1000P?,+100—U%,200V 72982 8111A208E102Z

C462 283—0156—00 CAP. ,FXD,0Et~ DI:1000PF,+1000%,200V 72982 8111A2D9E1025

0465 281—0153—00 CAP. ,VAR,AIR bI:l.7—1OPF,250V 74970 187—0106—005

C467
0481

281—0153—00
293—0177—00

. CAP.,VAR,AIR DI.l.710PF,250V
CAP,FXD,OER DI:1UF,+8020~,25V

74970 187—0106—005
72982 8131N0396511052

0489 283—0156—00 CAP. ,PXD,CER DI~1000PF,+100—0%,200V 72982 8111A2OSE1Ofl

C49O 283—0156—00 CAP, ,FXD,CER DI:1000PF,+10O—0~,200V 72982 8111A208E102E

C492 283—0156—00 C~P.,FID,CER DI:X000PF,+100—0%,200V 72982 8111A208E102Z

C494 283—0156—00 CAP. ,FXD,CER DI:1000PF,-1-100—0%,200V 72982 8111A208E102Z

0495 290—0519—00 CAP, ,r3t0,ELCTLT:100TJF,20%,20V 56289 196D107X0020MA3

C496 290—0531—00 CAP.,FXD,ELCTLT~l00UF.20~$,10V 90201 TDCIO7MO1OCL

0498 281—0153—00 CAP.,VAR,AIR DI:1.710PF,250V 74970 187—0106—005

0499 291—0578—00 CAP.,FRD,~ER DI:18PF,5%,500Y 72982 3O1000COGO18OJ

0500 281—0511—00 CAP.,FXD,CER Dfl22PF,+/2.2PF,SOOV 72982 301—000C000220K

0504 281—0153—00 CAP. ,VAR,AIR DI:L71OPF,25OV 74970 187—0106—005

0505 251—0153—00 CAP.,VAR,AIR DI;1.71OPF,250V 74970 187—0106—005

0510 281—0158—00 CAP.,VAR,AIR DI:1.3—5.4PF,250V 74970 187—0103—035

0511 281—0168—00 CAP,,VAE,AIR D121.3—5.4PF,2507 74970 187—0103—035

0512 281—0169—00 CAP.,VAR,AIR DI:1.3—5.4PT,25Uv 74970 187—0103—035
C513 281—0168—00 CAP.,VAR,AXR DIr1,35.4PF,250V 74970 187—0103—035

0515 281—0168—00 CAP,,VAR,AIR DI:1.3—5.4PF,250V 74970 187—0103—035

0517 281—0168—00 CAP,,VAR,AIR DI:1.3—5.4PF,250V 74970 187’-0103035
C518 281—0168—00 CAP.,VAR,AIR D121.3—5.4PF,250V 74970 187—0103—035
0519 281—0168—00 CAP.,VAR,AIR DI:1.35,4PF,250V 74970 187—0103—035

C520 291—0168—00 CAP.,VAR,AIR DI21.3—5.4PF,250V 74970 187—0103—035
0550 283—0156—00 CAP.,FXD,CER DI:1000PF,±100—O%,200V 72982 8111A206E102Z

0610 283—0000—00 CAP.,FXD,CER DI:O.OO1UE,+100—0*,500V 72982 831—516E1O2P

0615 290—0519—00 CAP.,FXD,ELCTLT1100UF,20%,20V 56289 196D107X0020MA3

0616 283—0000—00 CAP. ,FXD,CER DI;O,O01TJr,±1O0—0~,500V 72982 831—516E102P
0624 283—0000—00 CAP.,FXD,CER DI:0.001UF,+10O—0~,500V 72982 831—516E102P

C626 290—0536—00 CAP.,FXD,ELCTLTt1OUF,20%,25V 90201 TDC1O6MO2SFL

0640 290—0531—00 CM,,FXD,ELCTLT2100UF,20%,1OV 90201 TDC1O7MO100L
C641 283—0000—00 CAP.,FXP,CER 01;0,001UF,t100—0*,500V 72992 831—516E102P
0650 263—0000—00 CAP.,Exb,CER DItO.OO1UF,-!-100—O%,500V 72982 831—516E102P
C662 283—0000—00 CAP.,FXP,CER DI;0,001UF,+100—O~,50OV 72992 831—516E102P
0664 283—0000—00 CAP,,FXD,CER DI:0.001UF,+100—0~,5O0V 72982 831516E102P

0666 283—0000—00 CAP. ,FXD.CER DI:0.OOZUF,+100—O%,500V 72982 831—516E102P
C658 283—0000—00 CAP.,FXD,CER DI:0.OO1UF,-4-100—0%,500V 72982 831516E1O2P
C670 283—0000—00 CAP.,FXD,CER DI:0.COAUT,+100—0%,SOOV 72982. 931’516E1O2P
0672 283—0000—00 CAP. ,?X0,CER DI,0.OO1UF,+100—0%,500V 72982 831—516E102P
0674 283—0000—00 CAP. ,FXD,CER DI:0,001UF,±l00—0%,SOOV 72982 931’.516E102P

C676 293—0000—00 CAP.,FXD,CER DI,0,001UF,±lOO—0%,500V 72992 831—516E102P
0678 283—0000—00 CAP. ,FXD.CER DI:0.OO1UP,+100—O%,SOOV 72982 831’516E1O2P

C680 283—0000—00 CAP.,FXD,OER DI.0.O01UF,+1O0—0~,500V 72982 831—5165102P

•!
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I Electrical PartsLlst—TG 501

I ‘ Tektronix Serial/Model No.
Ckt No. Part No. ER Dscont Name & Description

Mt r
Code Mfr Part Number

DEVICE :SILICON,30V,1SOMA
DEVICE! SILICON, 30V,1SOMA

DEVICE:SILICON,30V,1SOMA
DEVICE! SILICON ,1SV
DEVICE, SILICON, 307 • 1SOMA

07910
07910
07910

28480
07910

124152
1N4152
1N4152

5092—2672
1N4152

DEVICE:SILICON,30V,15OMA
DSVICE:SILICON, iSV
DEVICE :SILICON,30V,15OMA
0EVICE:SILICON,30V,15OMA
0EVICE ,SIr4C0N,30v,1SOMA

07910
28480
07910
07910
07910

1N4152

5082—2672
1N4152
1N4152
1N4152

DEVICE.SILICOW,30V,1SOMA
DEVICE:SILICON,30V,1509A
0EVICE!SILICON,30V,1SOMA

DEVICE.SILICON, 307 ,1SOMA
0EVICE:SILICON,30V,15OMA

07910
07910
07910
07910
07910

1N4152
1N4152
1N4152

1N4 152
1N4152

OEvICE:SILICON,30V,1SOMA

DEVICE ~SILICON • 3OV , 1SOMA
DEVICE :SILICON,30V,1SOMA
DEVICE :SILICON.30V.15OMA
DEVICE! SILICON, 307,1SOMA

07910
07910
07910

07910
07910

• 0682 283—0000—00 CAP.,FXI3,CER 01:0.0010F,+100—0%,500V 72982 831—5168102?

0684 283—0000—00 CA?.,FXD,CER DItO.OO1UF,+100’O%,SOOV 72982 831—516E102P

I
0686,
0698
0690

283—0000—00
283—0000—00
283—0156—00

CAP. ,FXD,CER DI:0.0OLUF,+100—0%,500V
CAP.,FiCO,CER bI:O.0O1UF,+1O0—O~,50OV
CAP.,F10,CER DI:1000PF,+100—0%,200V

72982
72982
72982

831516E102P
831—516E102P
8111A208E102E

0692 283—0000—00 CAP. ,FXD,CER DI:0.0010F,+1000%,500V 72982 831516E102P

I CR50
CR52
CR54

152—0141—02
152—0141—02
152—0141—02

SEMICOND
SEMICOND
SEMICOND

CR115 152—0322—00 SEMIC0ND

U
CR167

CR168

152014102

152—0141—02

SEMICON0

SEMICOND

CR350 152—0322—00 SEMICOND
CR358 152—0141—02 SEMICON0

I CR359
CR360

152—0141—02
152—0141—02

SEMICOND

SEMIC0ND

CR361 152—0141—02 SEMIC0ND

I
CR363

CR364
CR366

152—014102
152—0141—02

152—0141—02

SEMICOND
SEMICOND
SEMICOND

CR367 152—0141—02 SEMICOND

I CR369
CR370
CR372

152—0141—02
152—0141—02
152—0141—02

.

SEMICOND

SEMICOND
SEMICOND

CR373 152—0141—02 SEMICOND
CR375 152—0141—02 SEMICOND

CR376 152—0141—02 SEMICOND

CR415 152—0322—00 SEMICOND

CR445 152—0141—02 SEMICOND

I CR450
CR468

1
152—0141—02
152—0153—00 1801021$

SEMIOOND
SEMIC0ND

CR4682 152—0153—00 18010262 SEMICOND

I
CR470
CR482

CR500

152—0153-00
152—0141—02

152—0503—00

SEMICOND
SEMICOND

SEMICOND
CR515 152—0536—00 SEMICOND

I CR600

CR626

152—0141—02

152—0141—02

SEMICONDDEVICE,SILIOON,30V,1SOMA
SEMICONDDEVICE:SILICON,30V,1SOMA

07910
07910

1N4152
1N4152

D2170 150—1001—01 LANP,LED:RE0,27,100MA 50579 RL2

I
I

05172
025501
055501
055502
055502
D55701

P95701
D55702
085702

150—1001—01

150—1011—00
150—1011—01

150—1011—00
150—1011—01
150—1011—00

150—1011—01
150—1011—00
150—1011—01

2010100
8032560
8010100
8032670
8010100

B032560
8010100
2032670

8032559

2032669

8032559

8032669

LANP,LED:RED,2V,100MA
NUN DIS~I.AY:GAASP,F<ED,7 SEG
LANP,LED.R000T:RED,SINGLE DIGIT

MUMDISRLAY:GAASP,RED,7 SEG
LAMP,L!D RDOUT:R2D,SINGLE DIGIT

EtJM DISPLAY:GAASP,RED,7 SEG

LANP,LED,RDCtTT:RED,SINGLE DIGIT
MUM DISPLAY:GAASP,REP,7 SEG

LANP,LED,RDQTJT1RE0,SINGLE DIGIT

50579
31718
07263

31718
07263

31718
07263
31718

07263

21,2
FNP7O
FMD357
FND7O
FND357

FND7O
FN0357

FND7O
FN0357

I
05630

F620
332

J72

150—0048—00

159—0021—00
131—0566—00
131—0566—00

LANP,INCAND:5V.6OMA

FUSE,CARTRIDGE:3AG,2A,250V,FASTBLOW
LINK,TEN4.CONNE!0,086 DIA I 2.375 INCH

LINK,TERM.CONME:0.086 DIA K 2.375 INCH

L

L

08806

71400
0000C
00000

683

AGC2
L—20071
L20071

I ‘
38
J290
3420
J435
3450

131—0566—00
131-1003—00
131—1003—00
131—1315—00
131—1003—00

LIMK,TERM.CONNE:0,086 0Th I 2.375 INCH
CONNECTORBOOY,:CKT 80 MT,3 PROWG
CONMECTORBODY,.CNT Sb MT,3 PRONG

CONNECTOR,RCPT. BNC,FEMALE
COMNECTORB00y,:CKT 80 MT,3 PRONG

L 00000
80009

80009

80009
80009

L—2007—1
131—1003-00

131—1003—00
131—1315—00
131-1003—00

1N4152

1N4152
1N4152
1N4152
1N4152

DEVICE: SILICON .307, 1SOMA
DEVICE: SILICON .157
0EVICE:SILICON,30V,1SOMA
SEvICE:SILICON,30V,1SOMA
DEVICE:SILICON,i5V, SOtIA

07910
28480
07910
07910

13715

1N4152
5082—2672

1N4152
1M4152
FD7003

DEVICE: SILICON, 15V, SOMA
DEVICE :SILICON, iSV • 5OMA
DEVICE!SILICCN, 3OV,1SOMA
DEVICE:SILICON,SNAP—OFF
DEVICE !SILICON,EOT CARRIER,4V,280MW

13715
13715

07910
80009

04713

P137003
F07003
1N4 152
152—0503—00

MED1O1

istandard 091y

2option 1 only
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Electrical Parts Llst—TG 501

Tektronix Serial/Model No.
Ckt No. Part No. Eff Dscont

1A94
L500

1
1.5021
1.5101

1,5111
L5121

L513 1

1,5j71
1.5181
L5191
L520 1

108—0371—00 COIL,RF:0.230H

-7465
3468
3470
3520
1C450

Name & Description

I

L137
L2 97
1,458
L460
1.4621
1,4952

Mtr
Code Mtr Part Number

t465~

1.4862
1.486~

1-490
1.492

131—1003—00 CONNECTOR BODY, :0EV ED MT,3 ~R0NQ 80009 131100300
131—1003—00 CONNECTOR BODY.:CICT 80 MT,3 PRONG 80009 1311003—O0
131—1315—00 CONNECTQR,RCPT,,SNC,FEr.thtE 80009 131—1315—00
131—1315—00 CONNECTOR.RCPT.:BNC,FflIALE 80009 1311315—00
108—0357—00 CQIL,REED SW:RESD DRXVE,67,SINGLE 90009 108—0357—00

108—0317—00 8010100 S0299993C COIL,RF:150H 32159 7150114

108—0317—00 C0IL,RF:1SUH 32159 7150114
108—0371—00 COIL,PP,0.2308 80009 108—0371—00

108—0371—00 COIL,~?;0.230H 80009 108037100

108—0509—00 12010218 COIL,RF:2.SUH 80009 108050900

108—0509—00 18010262 C0II.RE:2.50H 80009 1080509—00

108—0371—00 18010210 COIL,RF:0.230H 80009 108—0371—00
108—0371—00 18010260 COIL,RF:0.230H 80009 108037100
108—0347—00 COIL,RF:O.120H 80009 108—034700
108—0371—00 C0IL,Y~’:0.23t1H 80009 108037100

80009 108—0371—00

Q120 151—0220—00 TRANSISTOR:$ILIC0N,PNP 80009 151—0220—00
0130 151—0220—00 TPANSISTOR:SI1,ICON,PMP 80009 151—0220—00
Q135 151—0220—00 TRANSISTOR:SILICON,PNP 80009 151022000
Q140 151—0220—00 TRANSISTOR:SILICON,PND 80009 151022000
Q255 151—0221—00 TPANSISTOR:SILICON,PNP 80009 151022100

Q260 151—0424—00 TR~SSIST0R:SILIC0N,NPN 07263 2N5769

Q265 151—0221—00 TRANSISTOR:SIICQW,PNP 80009 151—0221—00
Q270 151—0424—00 TRIU4SISTOR:SILICON,NPN 07263 2N5769

Q272 151—0221—00 TRANSISTOR:SILICON,PNP 80009 151—0221—00
9280 151—0221—00 TNANSIST0R:SILIC0N,PNP 80009 151022100

9285 151—0221—00 TRANSISTOR:SILICON,PNP 80009 151’022100

92902 151—0424—00 8010100 B031669 TRANSISTOR:SILICON,NPN 07263 2N5769
92902 151—0472—00 3031670 TRANSIST0R:SILICON,NPN 80009 151047200
Q290~ 151—0424—00 3010100 8031389 TR.ANSISTOR:SILICON,NPN 07263 2N5769

Q290~ 1510472..00 8031390 T~NSIST0R;SILIC0N,NPN 80009 1510472—00
9330 151—0410—00 TRANSISTQR:SILICON,PNP 04713 5PS6765

9380 151—0221—00 Tw~NSISW0R:SILICON,PNP 80009 151022100

9384 151—0221—00 TRANSISTOR:SILICON,PNP 80009 151022L”00
9390 151—0271—00 TRANSISTQR:SI1,IC0N,PNP 80009 151027100
9400 151—0271—00 TRANSISTOR:SILICON,PNP 80009 1510271”OO
9405 151—0221—00 TPANSISTOR:SILI0ON,PNP 80009 151022100

9408 151—0424—00 TRANSISTOR:SILIC0N,NPN 07263 2N5769

94152
Q415~
9415
Q415~
9415

0415

1510271..00
151—0221—00
151—0325—00
151—0271—00
151—0221—00

151—0325—00

2010100
8010218
8032460
8010100
8010262

8032500

2010217
2032459

8010261
8032499

TRANSIST0R:SILICON,PNP
TRANSISTOR:SILICON,PNP
TPANSISTOR:SflICON,PMP,SEL
T#ANSISTOR:8ILIC0N,PNP
TRANSISTOR:SILICON,PNP
TRANSISTOR:SILICON,PNP,SEL

80009 151—0271—00

80009 151—0221—00
80009 151r032500
80009 151—0271—00
80009 151—0221—00
80009 151—0325—00

9430 151—0424—00 . TRANSIST0R:SILICON,Nfl 07263 2N5769
9435 151—0424—00 TRANSISTOR:SILICQW,NPN 07263 2N5769
0440 151—0221—00 TR1i~4SISTOR:SILICON,PNP 80009 151—0221—00

i-Part of Circuit Board
25t424&rd

3option 1

only

only .
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I Electrical Parts List--TG 501

I

2

11134 2

P136
1

R1361
R1361
2134t2

P1362
Ri 362
P137
P138
P140

P142

315—0331—00 8031770

315—0102—00 13030000

315—016 0—00
315—0180—00
315—0180—00
315—0160—00
315—0180—00
315—0180—00
315—0430—00
307—0106—00

315—0241—00
315—0121—00

8010100
8010210
5010100
8010260

01121 033315
01121 031025

Ckt No,

Tektronix Serial/Model No.
Port No, Eff Dscont

I

Name & Description
Mt

Code Mfr Port Number
94601
94602

151022100
151—0221—00

18010218
18010262

tRANflSTOR:SZLIC0N,PNP
TRANSISTOR.SILICON,PNP

80009
80009

151—0221—00
151—0221—00

9484 151022100 TPANSIST0R:SILICON.PNP 80009 151—0221—00
9486 151—0411—00 TRP.ISISTOR:SILICON,NPN 80009 151—0411—00
9600 151-0190—00 TR2~NSIST0R:SILIC0N,NPN 80009 151’019000
9605 151—0190—00 TRANSISTOR:SILIC0N,NPN 80009 15i—0190-00
9610 151—0301—00 TRANSIS’rORISILICQN,PNP 04713 2W29071

9620 151022000 TRAI4SISTQR:SILIC0N,PNP 80009 151—0220—00
9635 151—0302—00 TRANSISTOR:SILICON,NPN 04713 2N2222A
9640 153r051501 TPANSISTOR:SOV,84 04713 2N4441

I
I

PSO

P52
P53
P1001
R1051

P1081
P120

315—0101—00

315—0510—00
3150242-O0
315—0222—00
3150222..00

315—0301—00
315—0431—00

XBO30000

REs.,FED,Cl4p5tq~1000Hl4,5~,0.25W
RES.,FID,CMPSN:51 O154,5%,0.25W
RS.,FXD,OMPSN:L4K 0HM,5~,0.25W

PES.,FXD,CMPSN:2.2110MM,5~,0.25W
P15. ,FXD,CMPSN;2.2K OHM,5%,0.25WRES.,FXD,OMPSN:300 OEM,s%,o.25w

PBS. ,FXD,C4PSN:43001414,5%,0.25W

01121
01121
01121
01121
01121

0112101121

CElOlS
035105
052425
C22225
032225
033015

024315

11121 315—0242—00 PES,,FXD,CMPSN:2.4110}~h5%,0.25W 01121 052425

I P123P12511127

315—0102—00
3150510”QO
315—0681—00

PBS. ,FXD,CMPSN:llc OEN,5%,0.25w
PBS. ,FXD,CMPSN;51 OHN,5%,O.25W
RES.,FXD,OMPSN.680OHt4,5%,0.25W

01121
01121
01121

C31025
025105

036815
P128 315—0511—00 RES.~FXD,CMPSN:510OHM,5%,0.25W 01121 025115

I R130
R1321
P1321
P1322
111322

P1341
P1341

315—0751—00
315—0102—00
3150331—00

315—0102—00
315—0331—00
315—0471—00
31S010200

15030000

3031770
15030000

8031390
12010302

2030000

3031769

2031389

2029999
8031769

RES.,EXD,CMPSN:750OHN,S%,0.25W
P315.,FI0,00MP:1KOHM,5%,0-25W

PBS. ,Fx0,02P5N:330 OHM,5%,0.25W
RES.,FXD,CMWSN!1K 0Hl4,5~,0.25W

PES.,FXD,CMPSN:330 CMN,5%,0.25W
RES.,FXD,CMPSN:470 OHN,5%,0.25W
PES.,FXD,CMPSN:1K0H14,5%,0.25W

01121

01121
01121

01121
01121
01121
01121

087515

081025
C33315

031025
033315

034715
031025

I P135 311—1416-00

3031389

8010209

RES.,EXD,CMPSN~330OHM,5%,0.257
PES.,FXD,CM?SN:lp 0314,5%,0.257

PES.,VAP,NONWIP:200 OHM,20%,1W 01121 10M417A
PI3S 311—0169—00 PES. ,VAP,NONWIP:100 OHM,20%,0.507 01121 7—75643

I
P135

P135

311—1416—00
311”0169—oo

5010259 PEE. ,VAR,NONWIP:200 DMSI,2O%,IW
PES.~VAR,N0NWIP:100 OHN.20%,0.50W

01121

01121

10M417A

W75648

I
3010100
3010218
8032460

3010100
3010262
8032S00

3010217
B032459

8010261

3032499

PBS. ,tXb,CM~SN:16 OEM,5%,0.25w
PES,,FXD,CMPSN:18DN3,5%,0.25W
RES.,FXD,CMPSN:18OHM, (NOM VALUE) ,SEL

RES.,FxD,~4PSN:16OEM,5%,0.25W
RES.,FXD,0?IPSN:18OHM,5%,0.257

PBS.,FXb,CMPSN:18 0M14.(tcoM VALUE),SEL

01121
01121
01121
01121
01121
01121

081605
031805
021805
081605
021805
031805

I X2030000
PES.,FXD,0MPSN:430HM,S~,0,25W
PES.,tltb,CMI’SN:4.7 08N,5’%,0.259t
RES.,F10,OMPSN:240 0P24,5%,0,25W
8fl. ,PX0,OMPSN:120 0314,5%,0.25W

01121
01121
01121
01121

034305

084705
C52415
031215

I P143P14S
P150

315—0300—00
311—1S68—00

315—0561—00

RES.,FXD,CMPSN!30 QHM,5%,0,25W
PBS.,VAR,NONWIR:50 0H14,20%,0.SOW
RES,,FXD,CMPSN:5600M11,5%,0.25W

01121

73138
01121

053005
91ASOROOM
085615

P151 315—0273—00 PES,,F3CD,CMPSN;27KOEM,5%,0.25W 01121 032735

P153
P154

P1S8

315—0273—00
31S—0S61-.00

31S—0102—00

PES.,FXD,OMPSN,27110HN,5%,0.25W
RES.,P’]tD,OMPSN:560 OHM,5%,0.25W

RBS,FXD,CMPSN:1K 0MM.5%,0.25W

01121

01121

01121

082735

CBS6ZS

021025

P159 315—0102—00 PBS,,FXD,02PSN;1K 0MM,S%,0.25W 01121 031025

•
U

I
‘

P162 315—0681—00
11163 315—0201—00
RI6S 31S—0391—00
11167 315—0161—00
R172 315—0510—00

1Standard only
2option 1 only

PES.,FXD,CNPSN:690 0HN,5~,0,25W
RES.,fltb,CMPSN:200 0M14,5~,0.25W
PE5,,FXD,OMPSN;390 OMI’1,5%,0.257

RES.,FXD,CMPSN:160OHM,53,0.25W
PBS.,FXD,CMPSN:51OHM,5%,0.25W

01121
01121
01121

01121
01121

C86815
0B201S
033915
~E161S

035105

I 2-5
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Electrical Pads Ust—TG 501 I

P358 315—0391—00
2360 315—0391—00
11362 315—0391—00

RES.,flD,00M1’:390 0324,58,0.25W
pES.,Fxb,00~:390 0HM,5%,0.25W
RES.,FIP,00MP:39003±4,58,0.25W

Tektronix Serial/Model No.
Ckt No. Port No. Eff Dscont Name & Descripfion

Mfr
Code Mft Part Number

P230

P231
P234
P236
2238

315—056100

315—0103—00
315—0103—00

315—0561—00
315—0103—00

PES.,FXD,00MP:560 OHM,58,0.25W
RES.,flP,C0~:101c 0324,58,0.25W
PES. .PXD,00MP:1011 0HM,5%,0.258
RE$.,F~,COMPr560 083,58,0.25W
PBS. ,FXD,00MP:10K 0214,58,0,25W

01121
01121
01121
01121
01121

035615
031035
021035
035615
081035

11239
P245
2246

P248
11250

315—010300
315015300
315—0103—00
315—0274—00
315—0242—00

PES.,3X0,00MP:101t 0314,58,0.25W

PES.,33t0,00MP:151C 083,58,0.25W
PES.,FXD.C0MP:101c OEl1,5%,025W
RES.,Fx0,C0?~:2701c OHM,58,0.25W
RES,,3X0,003P:2.4K OHM,5%,0.25W

01121
01121
01121
01121
01121

031035
031535

081035
032745

032425

22S2

P253
2254
11255
P256

315—0102—00

315—0272—00
315—0102—00
315—0472—00
315—0472—00

12010337

.

PES.,FXD,00MP:1K 0HM~5%,0.25W
RES.,FXD,00MP:2,7110l~4,58,0.25W
RES.,FXD,00MP:Ec 0HN,5%,0,25W
PES,,FXD,00MP:4.7K 0351,53,0.25W
RES.,FXD,00MP:4.71402M,58,0.25W

01121
01121
01121
01121
01121

081025
032725
081025
084725
034725

P262
11263
11265

P266
P273-

315—0472—00
3Z5—0103—00
~15—0222—00
315—0103—00
315—0270—00

PES.,FXD,00MP:4.7K 0814,53,0.25W
PES.,FX0,00MP:1011 0851,58,0,25W
RES.,31CD,00MP:2.211 0851,58,0.259
REs.,flD,cQM~:101C 0314,58,0.25W
PES,,EXD,C0M~,2703±4,53,0.25W

01121
01121
01121

01121
01121

034725
02103S
022225
081035
082705

P272
2280
P282
P293

P285

315—0201—00
315—0331—00
315—0751—00
315—0111—00

315—0151—00

RES.,flP,008P:200 083,58,0,25W

RES.,flP,0032:330 0851,58,0.25W
PES.,FXD,00MP:750 0814,58,0,25W
PES.,flD,00MP1110 0814,58,0,25W

PBS. .FXD,00MP:150 OWM,5%,025W

01121
01121
01121
01121
01121

032015
083315
087515
081115

051515

11286
P290

11292
11294
P295

315091000
317—0271—00
315—0100—00
315—0391—00
315—0271—00

PES.,FXP,00M2:91 0814,58,0.25W
RES,,FXO,00MP:2700314,58,0.1259
RES.,FXP,C0MP~1Q OHM,5%,0.25W
PES.,FXP,0QMP~390 0814,58,0.25W
PES.,FXD,00MP:270 03N,5%,0,25W

01121
01121
01121

01121
01121

089105
282715
081005
033915

C2271S

P300
P302
P304
2305
P310

315039100
315—0391—00
315—0391—00
315—0271—00
315—0391—00

PBS.,FXD,00t4P:390 0194,58,0.258

PEs.,FxD,C0MP~390 0351,53,0.25W
PES.,FXD,0051P:3900814,58,0.258
PES.,FXD,00MP:2700314,58,0,258
PES.,FXD,0014P:390083,58,0.25W

01121
01121
b1121
01121
01121

033915

033915
033915
082715
083915

P312
2314
P316
11318

P320

315—039100
315—0391—00
315—0391—00
315—0391—00

315—0271—00

PES.,FXD,00MP;390 01114,58,0,256
pYs.,FID,0051p

1390 0314,58,0.25W

PES.,FX0,00MP:390 0551,58,0,259
RE$,,FXD,COM#:390 0314,58,0.25W

PES.,FXD,00MP:270 01414,58,0,258
.

01121
01121
01121
01121
01121

053915
083915
023915
083915
022715

P322

11324
11325
P330
11331

315—0271—00
315—0511—00

315—0471—00
315—0150—00
315013100

. PES.,FXD,00ME’:270 0814,58,0.25W
PES,,FXD,00MP±5100814,53,0.25W

PES.,3110,0051P,470 0814,58,0.25W
PES.,FXD.COMP:15 0351,58,0.25W
PES,,FXD,0014D11300824,58,0.25W

01121
01121

01121
01121

01121

082715

085115
03471S
021505
081315

P333
p335
P350
11352
P355

315—0221—00
315—0101—00
315—0391’OO
315—0151—00
315015100

RES.,FXD.COMP:220 083,53,0.25W

PES.,flD,C051P:100 0814,58,0,25W
RES.,FIW,00MP:390 0851,58,0.25W
R.ES.,FXD,C032!150 0814,58,0.25W
PBS.,FXD,00MP:150 0851,58,0,25W

01121
01121
01121
01121

01121

082215
031015
083915
031515
031515

01121
01121
01121

CB3915

033915
033915

I
I
I
I
I
I
I
1
1
I
I
I
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I Electrical Parts LIst—TG 501

31S—0202—00
315—0242—00
315—0202—00
315—0242—00
31S—0202—00

P439 31S—0221—00
— P440 315—0103—00
~ P445 311—1565—00

P447 315—0102—00
P450 315—0391—00

3010100

8010219
3010100
2010262

3010100
8010218
3010100
3010262

PBS.,?XD,COMP
12K0251,53,0.25W

PBS. ,FXD,00MPI2.41C 0314,58,0,2SSt
RES,,FXD,00MP:2K 01*1,5%,0.25W
PES.,F10,C0MP:2.41COHM,58,0.25W
PBS . ,FXD ,00MP 211 OHM, 5% ,0 . 25W

PBS. ,FXD,C051P1390814,58,0.258
REE.,F340,00MP:200851,53,0.258
PBS. .FXD,0051Pt39 0814,58,0.258
PES.,FXD,00MP:20 0814,58,0.258
PBS. .FXEI,0024P:4700814,59,0,2S6

01121 03221S
01121 C81035
73138 918250P014
01121 051025
01121 033915

REV. I) MMC}3 1976 2-10

Ckt No. Part No. Eff
Tektronix Send/Model No.

Dscont Name & Description
Mir

Code Mfr Port NumberI,
I 1136611368

P370
11372

11380

P381
11383
11384

I 11387

2390

I P3911139311394

11396

P399 1

I 113981P398

1
P3982
83982

I P3992P40011405
11406
11408

I P40811410

144121

I • 114131P41311413
11413

I P415111415
11415
114152
P417

I P420
P430
11432

I P437

315—0391—00 PES.,FX0,00MW:390 0814,58,0.25W 01121 083915
31S—0391—00 #BS.,tXD,00MP,390 0214,58,0.25W 01121 C3391S
315—0391—00 RES,,FXD,00MP:390082,53,0.25W 01121 083915
315—0391—00 RES.,FXP,00M913900814,58,0.25W 01121 083915
3150102—00 PBS. .FXD,00M~r1K 0194,58,0.25W 01121 051025

315—0122—00 RES,FXD,C0MW:1.211 OHM.5%.0.25W 01121 081225
31S—0102—00 PBS.,?xo,00Mp,lic QHM,5%,0.25W 01121 051025
315—0302—00 PES.,FXD,00MPI3K 0351,58,0.25W 01121 C83025
315—0512—00 PBS. ,FXD,0014?15.1K 0194,58,0.25W 01121 085125
315—0471—00 RES.,~Xt1,C0MP:470083,58,0.25W 01121 084715

315—0271—00 PBS,,?XD,00MP;270 0I*1,5%,0.25W
315—0271—00 RES.,3140,COMP:270 0851,58,0.258
31S018200 PES.,FXD,O0M~:1,8K01124,58,0.25W
315—0111—00 PEE. ,FX0,0051P:110 0314,58,0.25W
31S—0270—00 PBS.,FXD,00MP!27 022,5%,0.75W

315—0271—00 PES.,FX0,CMPSN~2700824,58,0.258
315—0221—00 lIES. ,FXb,014?SN2220 01114,58,0.256

301-0221—00 PBS. ,FX0,CMPSN:220 02*1,53,0,508
315—0271—00 PES.,FIb,C14PSNt2700112,58,0.25W
31S0221.4)0 PEE. ,FXD,OMPSN:220 0214,58,0.25W

301—0221—00 PBS. ,FXEJ,0NPSt4:22008±4,58,0.50W
3150101”OO RES.,FXD,014P5N:l00 0194,58,0.258
315—0103—00 RES.,FXp,C0MP~10K 0851,58,0.258
315010200 PBS. ,FXD,00MP

21K 014±4,58,0,25W
315—0471—00 PES.,txD,00MP,470 01151,58,0.25W
315—0751—00 PBS. ,FX0,COMP:750 083,58,0.25W
31S—0152—00 PBS.,FX0,COM~!1,5K0214,58,0.25W

8010100
8010218

8031770
8010100
2010262
8031390

8010100
3010117

80102)7
2031769

8010261
2031389

8010 116

2010217

8010261

2010217

5010261

01121

01121
01121

01121
01121
01121
01121
01121
01121
01121

01121
01121

01121
01121
01121
01121
01121

01121
01121
01121
01121
01121

01121
01121
01121
01121

01121

01121
01121
01121
01121
01121

0327 iS

022715
C81825
051115
082705
022715
082215
ES2215

082715
022215

28221S
031015

021035
081025
084715
027515
081525

032025
082425
032025
02242 S
C82025

023905
082005
023905
032005

024715

032215
022705
082715
082215
05471S

315—0390—00
315—0200—0 0
3 15—0390—00
315—0200—00
315—0471—00

315—0221—00
315—0270—00
315—0271—00
315—0221—00
315—0471—00

I
I

P4S1

P4S2
P460

1
8460~
8461

114612

114631
114632

RE$.,FXP,COMP:2200814,53,0.25W
PES.,S’XD,00M#r27 QEM,5%,0,25W
PES.,F)0D,0014P!2700!94,58,025W
PES,,FXD,00MP.220 02M,58,0.25W
PBS. ,FXO,00MPr47O 0814,58,0.258

PBS.,FXD,00MP:220 0824,58,0.258
PES.,rxD,00MP~1OKOEM,5%,0.25W
PES,,VAP,rco.NWIP:250ORM,20%,0.50W
PSS.,flD,COMP:1K 0814,58,0.25W
PES,,FXD,00MP:3900851,58,0.25W

PBS.,FXb,00!4~:390 0814,S8,0,2SW
PBS. .F±O,00!4~z1800514,58,0.25W
PES.,FX0,00519:1K 0814,53,0.25W
PBS. ,FXD,COM?11K 0814,58,0.259
PES,FXD,00MP:10P 0814,58,0.25W

PBS. ,tXb,00MP:10K 01111,58,0.25W
PES.,VX0,0051P:4700811,53,0.258

PES.,FXD,C0MP:470 0314,53,0.25W

315—0391—00

315—0181—00
315—0102—00
315—0102—00
3 15—0103—00

315—0103—00

3 15—0471—00
31S—04 71—00

143010218
XE0102 6 2
x3010218

18010262
148010218
142010262

1Standard only.
2option 1 only.

01121
01121
01121
01121
01121

01121
01121
01121

033915
081815
031025
021025
031035

021035
034715
08471S



Electrical PartsList—tG 501

11559
P570
11573
11574
P575

315—0271—00
315—0271—00
315—0271—00
315—0271—00
3 15—02 71—00

11623 321—0289—00
11624 321—0262—00
11626 315—0102—00

315—0272 —00
315 —0100—00

2634 302—0121—00
11635 315—0472—00
2640 315—0102—00

PBS. ,FXD ,0011P :270
lIES. ,FXD ,00MP :270
PEE ,F348,00MP1270
#ES.,B’X0,00MP:270

0194,5% ,0.25W
0314,53,0.25W
0811,58,0.25W
0811,58,0.25W

PBS.,FX~,FILM:10K 083,13,0.125W
PBS,,TX0,FT~M:5,231C014±4,14,0,125W
PES.,FXD,00MP:1lC 0814,58,0.25W
PBS,n0,00MP:2,711 0814,58,0.25W
PBS.,FXD,00MP:10 0814,58,0.25W

7S042 0E8T0—1002F
75042 05A70523]r
01121 031025
01121 02272S
01121 021005

2EV. 0 5U.R011 1976 I

Ckt No. Port No. Eff
Tektronix Serial/Model No.

Dscor±t Name & Description

I
I

Mfr
Code Mfr Part Number

P465
1

#4652
315—0103—00
315—0103—00

143010218
143010262

BBS,FW,00±GilOlC 0814,58,0.25W
PES.,FXD,00MP:10K 01114,58,0.25W

01121 051035
01121 021035

11478 315—0391—00 RES.,F3tD,C0~:390 0814,58,0.25W 01121 083915
11480 315—0391—00 RSS,FXD,0011P,390 0814,58,0.25W 01121 083915
8481 315—0391—00 PES.,FXD,00±4P:390 0294,53,0.25W 01121 033915

#482 311—1563—00 5010100 3010182 PBS.,VAR,N0NWIP:1K 0314,208,0.509 73138 91A...10000M

2482 311—1225—00 2010183 RES.,VAR,NONWIR,1!C 083,208,0.50W 80294 3389F—P31—102
#484
R484
#486

315—0152—00
315—0510—00
315—0151—00

3010100
2010210

2010209
PBS.,FXD,00MP:1.51C 0314,53,0.25W
PBS.,FXD,00KW:51 082.1,54,0.25W
RES.,flb,COMPi15O 0314,58,0.25W

01121 031525
01121 025105
01121 021515

p4952
P4862

315—0510—00
315—0151—00

3010100
3010260

#010259 RES,,FXD,00MP:51 081.1,58,0.25W
PBS.,FXD,00M~:150 0194,58,0,25W

01121 025105
01121 081515

11487 317—0220—00 2ES.,FXD,0011P:22 0814,58,0.125W 01121 222205
2488 317—0200—00 RES.,3140,00tW:20 0814,58,0.125W 01121 322005
2489 315—0241—00 RES,,3X0,00118:240 0814,58,0.25W 01121 082415

R5001
R500~
115002
115Q02

315—0302—00
311—1559—00
315—0302—00
311—1559—00

2010100
8010218
2010100
5010262

2010217

8010261

PBS.,PXD,00MP:311 058,58,0,25W
2ES,,Vfl,N0NWIR:10K 0814,208,0.50W
pE8,,flD,00!4P2314 0814,58,0.25W
PES.,VAP,NONWIP:10K 01114,209,0,50W

01121 083025
73138 9111—1000114
01121 033025
73138 9111—1000374

R553 31S—0271—00 RES.,FXD,00MP:270 0514,58,0.25W 01121 082715

11554 315—0271—00 RES,,3342,00MP:270 0814,58,0.25W 01121 022715
11555 315—0271—00 PBS.,FXD,00MP:270 01124,54,0.25W 01121 022715
11556 315—0271—00 PES.,FXD,00MP:270 0814,58,0.25W 01121 022715

11557 315—0271—00 RES.,11X0,00MP:270 08±4,58,0.25W 01121 082715
11558 315—0271—00 3ES,,FXb,C014P~270 0811,58,0.25W 01121 022715

RES,,Pltb,0014P:270 0814,53,0.25W 01121 022715
01121 022715
01121 022715
01121 082715
01121 022715

P576 315—0271—00 RES,flb,C0±4~:270 0811,58,0.25W 01121 022715
P577 315—0271—00 RES.,FitD,00142:270 0811,53,0.25W 01121 022715
#578 315—0271—00 RES.,FXP,0014P:270 0814,58,0.25W 01121 082715
11579 31S—0271—00 PBS.,FXp,00MP:270 01114,58,0,25W 01121 032715
P600 315—0472—00 RBS,,flb,00MP:4.714 0814,58,0.25W 01121 034725
11601 315—0472—00 PBS,,FXP,OMPSN:4711 01414,58,0.2SW 01121 084725
11603 315—0682—00 1135. ,FXD,C14PSN:6.91( 0824,53,0.25W 01121 026825
#605 321—0230—00 2ES.,PXD,31L14:2.43K 083,18,0.125W 75042 CEAT0-’2431F
116061
116062

311—1262—00
311—1262—00

12031770
145031390

! PBS. ,VAR,NONWIP:750 0814,103,0.508
?ES.,VAP,14011W114:750 0814,109,0.508 .

73138 621’T3620751K
73138 623T—3620751K

8607 3150821”OO PES,,F10,0�4PSM:820 01414,S8,0.25W 01121 028215
P610 302—0560—00 PES.,F}2D,Q4PSN:56 0851,103,0,50W 01121 E55601
P612 315—0102—00 PBS.,FXD,C014~:111 01*1,58,0,25W 01121 081025
11614 308—0703—00 PBS.,3140,WW:1,8 083,59,2W 75042 2W81R80~
11616 321—0237—00 PBS.,FXD,FILM:2.8711 083,18,0.1259 75042 0EAT028713

P620 315—0270—00 PBS.,FXD,00M8:27 0814,53,0.25W 01121 022705

11621 308—0702—00 PBS.,FXD,WW:0.33 083,58,29 75042 2WH”R3300J

11629
11629

•i
I
I
I
I
I

•!1Sthndard only.
2opt±on1 onLy.

PES.,FXD,00MP;120 0814,108,0,50W
RES,,SXD,0011P:4.714 0814,58,0.25W
PBS.,FX0,00t4P:1K 0194,S4,0,25W

01121
01121
01121

221211
034725
021025

2-11
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Option 1 only.

Standard only,

Electrical Parts Llst—TG 501

I
I

0160

I 018001850190
0195

I 0200
0210
0212
0215

I 02180220
0225

I 023002350250

0290

• a 0300
~ 0310

0315

0320

I . 032503300335
03502

— 03502
• 03501

03501
23355

I
1 0370

0372
0450

I IJ4SS05500570

0625

I VR340
VP250
VR255
VP282
V11600

Ckt No.
Tektronj14
Part No.

Serial/Mode!
Eff

No
Oscont Name & Description

Mfr
Code Mfr Port Number

51 260—0817—00 SWXTC8,MAG PBED:SPDT 12617 11S223S160
S350 2631008—00 AOTR ASSY,CAZ4 S :MAPXER (530) 80009 263—1009—00
84504, 260—1571—00 SWITCH,POSH:SNS/2N8/1NS 71590 2a0030000—xxX

T450 120097000 1414F2,TOROID:2 WINDINGS 80009 120—0870—00

0501 1560079”OO MIOROCIROUIT,DX:DECA0E COtJNTER,TTL 07263 939080
01002 156-0113—00 MICROCIPCUIT,bI:QUAD 2—INPUT P05 WAND GATE 01295 SN74t00N
0110 156-0043-00 tdIO#OOIROUIT 01,2—INPUT NOR GATE 0129S 5N7402N
0115 1S6”0030—00 MI0ROCIPCUXT,DI:QUA~ 2—INT’tJt POE NAI1D G4714 01295 SN7400N
0150 156003900 MIOROOIROtJIT,01:0UAL J—14 FLIP FLOP 04713 2407473P

156—0067—00 MZCPOCIPCUIT,LI:OPE8ATIONAL AI4PLIFIEP 07263 06T7741393
156—0129-00 MIOROOIRUVIT,PI!QUAD 2—INPUT GATE 01295 551740814
156”0079—O0 MIOROCIPCUIT,DI;0EOP,DEOOtJNTER,TTI. 07263 9390PC
156—0043—00 MICROCIROtJIT DI !2—INPIJT NOR GATE 01295 5N7402N
1560079”OO MIOR0OIPCUIT,DI:DECADE OOUNTER,TTL 07263 9390P0

156007900 MICROOIROUIT,DI:DECADE 000NTER,TTh 07263 939080
156—0079—00 14ICR0CIPCIIIT,OIrDEOADE 000NTER,TTL 07263 9390P0
156007900 14101100111001T,DI:DECADE000NTB8,TTL 07263 9390P0
1S6—0041—00 MIOROCIRCUIT,DI :DOAL o—T?PE FLIP—FLOP 27014 DM747411
156007900 MIOROOIROUIT,014:DECADE 000NTBP,TTL 07263 9390P0

156—0079—00 MIOROOIP0UIT,DI:DECADE 000NTER,TTL 07263 9390PC
156003800 MICPOCIPOOIT,DI:J”K MASTEP SLAVE FLIP-FLOP 01295 814747214
156003900 MIOROOIROUIT,DI:DUAL J—K FLIP FLOP 04713 1107473P
156003000 MXCRO0IRCUIT,bI:QUAD 2INPUT P05 NAND GATE 01295 SN7400N
156006700 . MIO#OCIROUIT,LI:0?ERATIONAL AMPLIFIER 07263 06T7741393

15602O500 MI0RO0IP0UIT,DI:QUA~2—IMPU7 NOR GATE 04713 2401O102L
156020500 MICR0CIRCUIT,OIrQIJAD 2INPTJT NOR GATE 04713 MC1O1O2L
156023000 11IC#OOIROUIT,DI :00111 0 MA—SLAVEFLIP—FLOP 04713 140101311
156-0230—00 MIOROOIRO0IT,DX:DUAL 0 MA—SLAVE FLIP—ttOP 04713 14010131L
156—0100—00 MICP0CIRUIT,0I:J—~( EDGE TRIGGERED FF 01295 5N748102N

156—0079—00 MICRO0IPCUIT,DI:DEOADE 000117311,7Th 07263 9390P0
156—0043—00 1110R001#OUITDI:21wP0T NOR GATE 01295 SN740251
156—0179—00 14IOROCXRCUIT,DI:TRIPLE 3—INPUT NOR GATE 01295 511742714
1S6003000 3010100 5032459 14IOROCIRCUIT,DI:QUAD 2—INPUT POS NAND GATE 01295 5N7400N
156—0180—00 11032460 14ICROCIROUIT,DI:QUAD 2—INPUT WAND GATE 01295 8117480014
156—0030—00 3010100 8032499 MICROOIRCUIT,DI:QUAD 2—INPUT POE blAND OATE 01295 5N7400N
156—0180—00 2032S00 MICPOCIRCUIT,DI:QUAD 2—INPtIT 1~ND GATE 01295 51174800N
1SE—0079—00 MIUROOIROUIT,DI:DECADE 000NTER,TTL 07263 9390P0

1S6—0079—00 14IOROO14ROUIT,01:DEOADE000NTEP,TTL 07263 9390P0
156—0079-00 14I0RO0IRCUIT,DI:DE0A~E000NTER,TTL 07263 9390PC
1560079..00 MICPO0IROUIT,DI:DECADE 000NTEP,TTL 07263 9390P0

156—0043—00 MIOROOIROtJIT DI :7—INPUT NOT GATE 0129S 5N7402N
156—0079—00 MICROCIPCUIT,DI:DECADE 00014TEP.TTL 07263 9390P0

156—0079—00 MICPOOIROUIT,0I:DE0ADE 000NTER,TTL 07263 9390P0

156—0079—00 MICRO0I#OUIT,DI:DEOADE COtINTER,TTL 07263 939OP0
15602S2.’00 MIOPOOI200IT.bI:TRIPLE 4’-3—3 IN? NOT GATE 04713 110101061
156—0033—00 MIOR0OIROUIT,DI,PF/IF AMPLIFIER 86634 011302811
1S6..0379”00 2IICPOOI2OtJIT,DI:#0O TO 7 SEGMENT 000P/DPVR 80009 156—0379-00
1S6—0379—O0 14IOP0OIRUUIT,DX!800 TO 7 SEGMBNT DCDP/DPVP 80009 156—0379—00

156—0067—00 - MICROCIPC0IT,LI:0PEPATIOt4AL AI4PLIFIER 07263 06T7741393

152—0280—00 SEMICOND DEVICE:ZEI4ER,0.4W,6.2V,5% 04713 1W753A
1S20279—00 EEMIOOND DEVX03:22ENBR,0.4W,5.1V,53 07910 1147511
157—0279—00 SEMICOND DEVICE:ZEMER,0.49,5.1V,5% 07910 1N751A
152—0279—00 5351100110 DEVICE:ZENER,0.4W,5.1V,5% 07910 1N7514

1S2—0278—0D 8824100±10OEV14OE:ZENER,0,4W,3V,58 07910 1N4372A

23360
23362
0364
0366
03623

I BEV. 0 JAN. 1977
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Electrical Parts List—Tel 501

Tektronix Serial/Model No.
Ckt No. Port No. Eff Dscont

711605 152-0280—00
1R64O 152—0280—00

Nome & Description
528100110DEVICE:ZENER,0.4W,6.2V,58
SE14IOOND DEVXOE:ZENER,0.4W,6,27,5%

eooos 119—0262—00
80009 15&-0079—OO

I

tOption 1 only,
2statndard only.

2EV. C flN, 1975

I
I
I
I
I
I

I
1
I
I
I
I
I

I

?5O~
11002

119-0262—00
158—0079—00

OSCILLATOR,PE2ETAL COWTROILED,5M55 AN
XTAL TJWIT,QTZ:1 11EZ,+/—0.001%

I
Mfr .

Code Mfr Port Number I04713

04713
114753A
11475311

2-13



REAR CONNECTOR PIN ASSIGNMENTS

TABLE 2.1

Trigger Out Common
Trigger Out
Data Good
External Clock Input Common
External ClOck Input
Not Used
Data Good Common
Not Used
Not Used
Not Used
Not U5ed
Not Usod
Not Used
Not Used
Not Used
25 VAC Winding

~+33.5V Filtered DC
~Collectorof Series Pass Transistor
Transformer Shield

~33.5 V Common

—33,5 V Filtered DC
~Collectar of Series P8ss Transistor
Not Used
17.5 VAC Winding
+11.5 V Common

~+1L5 V Common
~+11.5 V Filtered DC
25 VAC Winding

28 28
27 . 27~gnal
26 SOurce 26
25 barrier 25
24~~~24 ‘~

23 23 ~‘LSD
22 22(
21 21.)

Reserved 20 20

TMSQO

8 barrier 87 slot

6
5 5
4 . 4

3 3
2 2
1 1

( Marker Out
Marker Out Common

\\Buffered Internal Clock Output Common
Buffered Internal Clock Output
BCD 1
BCD 2
BCD 4
BCD 8
BCD 1
BCD 2
BCD 4
BCD 8
Fast-Slow
Not Used
Not Used
25 VAC Winding
+33.5 V Filtered DC

~Baseof Series Pass Transistor
Emitter of Series Pass Transistor

C335 V Common
—33.5 V Filtered DC
Emitter of Series Pass Transistor
Base of Series Transistor
17.5 VAC Winding
+11.5 V Common

~4.l1.5 V Common
~+11.5 V Filtered DC
25 VAC Winding

PrOV
slave
hon
Ren,
fest~
pIitl~
50 c

Will drive
B A STTLloads

B A

Rear-view of plug-in

Assignments listed for pins 1A—13A and 18—laB are available in all power rnodule~however only those pins marked with an asterisk (C) are
used by the TG 501.



CONTROLS AND CONNECTORS

TG 501

MARKER Control
Rotary switch selects
individual marker intervals
from 5s to iOns. Should
be set to 521N position
when using push buttons
for 5 ns, 2 ns and 1 na.
Readout Display is turned
off in 521N position.

5 ns, 2 ns AND
1 nsPUSHBUTFON

Self-canceling pushbuttons
select modified sine waves
for 5, 2, and 1 ns when
MARKER control is in
521N position. 1 ns marker
has separate output con.
factor. Those are not van.
able.

TRIGGER OUT
Connector

Provides trigger pulses
slaved to Marker Output
from 5s through 100 ns.
Remains at 100 ns for all
faster markers. Pulse am-
plitude is 3’ 1 volt into
50~7.

VARIABLE TIMING
Readout

Indicates timing variation
from standard timing. First
digit is in percent units,
second indicates one-tenth
percent Units.

1 ns ONLY Connector

Provides 2’O.S volts peak to
peak amplitude into 50 tl
of 1 ns modified sine wave
selected by the I ns push
button when MARKER
Control is in 521N
position.

FAST-SLOW Indicators

Light when variable timing
control is used. Fast lights
when timing is foster than
the standard indicated by
lighted knob Skirt. Slow
Iight~ when timing is
slower. Percentage foster or
slower is read from
VARIABLE TIMING
Readout.

VARIABLE TIMING
Control

Concentric with MARKER
Control switch. Markers
are calibrated when center
button is pUshed in
allowing selection as
indicated by the lighted
knob skirt. When center
button is out, output
timing is fast or slow to the
percentage indicated by
the Readout Display.

MARKER OUT Connector

Provides positive markers
of 3’1 volt peak amplitude
into 50 5Z for 5 s through
10 ns selected by
MARKER Control rotary
switch. Provides markers of
3’i volt peak to peak
amplitude into 50 £1 for
5 ns and 2 ns modified sine
waves, selected by
self.cancoling push
buttons when MARKER
Control is in 521N
position.

VAIIABtE ttMING DUll
MAHIcER(SECI

~WI~O5Ofl -

Th~t1RONIX~TO 501 TIME MARE GtNER~
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TG 501

Adjustment is generally required after a repair has been
made, or after long time intervals in which normal aging of
components may affect instrument accuracy.

Before complete calibration, thoroughly clean and
inspect this instrument as outlined in the service section of
the Power Module manual. The Power Module manual also
contains information for general maintenance of this
instrument, including preventive maintenance, component
identification and replacement, etc.

Services Available

Tektronix, Inc. provides Complete instrument repair and
calibration at local Field Service Centers and at the Factory
Service Center. Contact your local Tektronix Field Office
or representative for further information.

Equipment Required

1. Correctly functioning TM500-Series Power Module.

2. Adjust Variable Timing Center R145

Extend the push-to release VARIABLE
TIMING control. Set R145, Variable Timing
Center, to its approximate mechanical center.
Rotate VARIABLE TIMING control fully CW
then fully CCW. Note the OUTPUT TIMING %
readout displayed at each limit.

Adjust R145 Variable Timing Center. until
the same reading is displayed on the OUTPUT
TIMING % readout at the CW and CCW limits
of the VARIABLE TIMING control.

MAIN CIRCUIT BOARD

ADJUSTMENTS

2. Plug-In Extension. Tektronix Calibration Fixture
067-0645-01.

3. Real-Time Test Oscilloscope. Must have a minimum
bandpass of 10 MHz and a deflection factor of 0.5 V/div.
For example a 5403/D40 Oscilloscope with 5B42 Delaying
Time Base and 5A48 Dual Trace Amplifier plug-ins.

4. 1 MHz Frequency Standard. The over-all accuracy of
the standard used will determine the accuracy of the in-
ternal time base adjustment. For maximum obtainable
accuracy of adjustment, the frequency standard should be
better than 2 parts in iO~(1 part in io~for Option 1).

Preliminary Procedure

NOTE

The performance of this instrument can be checked at any
temperature within the 0°Civ +50°Crange. Make any
adjustmentata temperature of +25°C±5°C.

1. Adjust Time Reference Set CiOO

Connect the TG 501 MARKER OUT con-
nector to the input of a counter using a coaxial
cable and a 50 52 termination. Set the fro-
quency for 1 ~s. The counter should display
1 MH~or 1000.0 kHz.

Adjust C100, Time Ref. Set, until the
counter indicates exactly 1 MHz or
1000.0 kH~.Disconnect the counter.

REV. D;JAN 1977
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ADJUSTMENTS

2. Plug-In Extension. Tektronix Calibration Fixture
067-0645-01.

3. Real-Time Test Oscilloscope. Must have a minimum
bandpass of 10 MHz and a deflection factor of 0.5 V/div.
For example a 5403/D40 Oscilloscope with 5B42 Delaying
Time Base and 5A48 Dual Trace Amplifier plug-ins.

4. 1 MHz Frequency Standard. The over-all accuracy of
the standard used will determine the accuracy of the in-
ternal time base adjustment. For maximum obtainable
accuracy of adjustment, the frequency standard should be
better than 2 parts in 108 (1 part in iO~for Option 1).

The performance of this instrument can be checked at any
temperature Within the 0°Cto #50°C range. Make any
adjustment at a temperature of 1-25°C±5°c.

1. Adjust Time Reference Set C100

Connect the TG 501 MARKER OUT con.
factor to the input of a counter using a coaxial
cable and a 50 ~ termination. Set the fre-
quency for 1 ~s. The counter should display
1 MHz or 1000.0 kHz.

Adjust C100, Time Ref. Set, until the
counter indicates exactly 1 MHz or
1000.0 kHz. Disconnect the Counter.

a. Check That the correct nominal line-selector block
(110 VAC or 220 VAC) has been installed on the line
selector pins and that the regulating range selected includes
the input line voltage, see Installation section of Power
Module manual.

501 side covers and connect the
to the Power Module using the

c. Connect the Power Module to the line voltage source
and apply power to the TG 501.

d. Set the following controls:

b. Remove the TG
Time Mark Generator
plug-in extension.

Preliminary Procedure

NOTE

MARKER
VARIABLE TIMING

1 p5

Pushed in

NOTE

Adjustment step I on this foldout page must be
accomplished before starting the multiplier Circuit
board adjustments. Step 1 may be ignored if the
1 MHz crystal reference is known to be correct.

3. Adjust High Speed Trigger Amplitude R445
Connect the TG 501 + TRIGGER OUT

connector to the vertical input of the real-time
test oscilloscope using a coaxial cable and a 50
ohm termination. Also put a 50 ohm termi-
nation on the MARKER OUT connector to
load it. Set the test oscilloscope vertical sensi-
tivity for 0.2 V/div. the sweep rate to .1 ~sldiv,
and the triggering controls for an internal, AC
coupled, triggered display.

Switch the TG 501 MARKER switch back
and forth from .1 ~.ssto 50 ns noting the marker
amplitude at both switch positions.

Adjust R445, Hi Speed Trig Ampi so that
the marker amplitude at both switch positions
is approximately the same.
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Equipment Required

1. Correctly functioning TM 500-Series Power Module

2. Plug-In Extension. Tektronix Calibration Fixture
067-0645-01.

3. Sampling Test Oscilloscope. Must have an equivalent
bandpass of at least I GHz and a deflection factor of
0.2 V/div. For example a 5403/040 Oscilloscope with a
5S14N Dual Trace Delayed Sweep Sampler.

ADJUSTMENTS

The performance of this instrument can be checked
at any temperature within the 0°Cto 1-50°C range.
Make any adjustment at a temperature of +25°C
±5°c.

a. Check that the correct nominal line-selector block
(110 VAC or 220 VAC) has been installed on the line
selector pins and that the regulating range selected includes
the input line voltage, see Installation section of Power
Module manual.

5. Adjust 1 ns/2 ns Output Amplitude C515

With the coaxial cable from the sampling
test oscilloscope connected to MARKER OUT
and the 2 ne pushbutton depressed as stated in
stops 2,3, and 4, adjust C515 so that amplitude
of 2 ns markers is at least 1 V. Disconnect cable
from MARKER OUT and connect it to 1 ns
ONLY. Depress 1 ns pushbutton. The ampli-
tude of 1 ns markers should be at least 0.5 V. If
not, adjust C515 again, then switch the cable
back to MARKER OUT, depress 2 ns push-
button and verify that the amplitude is at least
1 V.

6. Adjust 1 ns Tuned Stub Filter
C517, C518, C519, and C520

Depress the TG 501 1 ns push-
button.

Connect the sampling test
oscilloscope to the TG 501 1 ns
ONLY connector using a coaxial
cable. Set the test oscilloscope
vertical sensitivity for 0.2 V/div.

time/div to 1 ns and the triggering
controls for an internal triggered
display.

Adjust C517, C518. C519. and
C520 in the order of the arrow
for maximum marker amplitude
on the sampling test oscilloscope.

Disconnect the test oscillo-
scope.

3. Adjust 2 ns Ring Cireu~
acitors C605 and C504

With sampling test
scope still connected and
set as in step 2, adjust C~
C504 for maximum marki
plitode on the test oscill

Sot C515 so that the amplitudes of both the
2 ns markers and 1 ns markers are proportional.

4. Adjust 2 ns Tuned Stub
Filter C510. C511, C512.
and C513

Sampling test oscillo-
scope is still connected and
controls sot as stated in
steps 2 and 3.

Adjust C510, C511,
C512, and C513 in the
order of the arrow for
maximum marker ampli-
tude on the sampling test
oscilloscope.

NOTE
MULTIPLIER CIRCU

Step I on the main circuit board adjustments foldout
must be accomplished before proceeding with the

Preliminary Procedure

NOTE

b.
Time
plug-in

c. C-
and appi

adjustments on this foldout.
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ADJUSTMENTS
TG 501

Preliminary Procedure

The performance of this instrument can be checked
at any temperature within the 0°Cto +50°Crange.
Make any adjustment at a temperature of +25°C
±5°C.

a. Check that the correct nominal line-selector block
(110 VAC or 220 VAC) has been installed on the line
selector pins and that the regulating range selected includes
the input line voltage, see Installation section of Power
Module manual.

b. Remove the TG 501 side covers and connect the
Time Mark Generator to the Power Module using the
plug-in extension.

c. Connect the Power Module to the line voltage source
and apply power to the TG 501.

d. Set the following controls:

uSt 1 ns Tuned Stub Filter

C518, C519. and C520
~rossthe TG 501 1 ns push-

In~~~ctthe sampling test
to the TG 501 1 nsconnector using a coaxial

Set the test oscilloscope
al sensitivity for 0.2 Vldiv,

time/div to 1 ns and the triggering
controls far an internal triggered
display.

Adjust C517, C518, C519, and
C520 in the orde, of the arrow
for maximum marker amplitude
on the sampling test oscilloscope.

Disconnect
scope.

the test oscillo.

3. Adjust 2 ns Ring Circuit Cap-
acitors C505 and C504

With sampling test oscillo-
scope still connected and controls
set as in step 2, adjust C505 and
C504 for maximum marker am-
plitude on the test oscilloscope.

2. Adjust 2 ns Output
Tank Capacitance C498
and Amp Bias R482.

With the sampling test
oscilloscope still connected
as in step 1, depress the
TG 501 2 ns pushbutton.
Set the sampling test oscil.
loscope time/div switch to
2 ns and adjust the trig-
gering controls for a stable
display.

Adjust C498 and R482
for maximum marker
amplitude on the sampling
test oscilloscope.

MULTIPLIER CIRCUIT BOARD

1. Adjust 5 ns Output Tank Capacitance C465,
5 ns Output Series Capacitance C467, and 5 ns
100 MHz Drive Tank Capacitance C450

Connect the TG 501 MARKER OUT con-
nector to the vertical input of tho sampling test
oscilloscope using a coaxial cable. Connect a
coaxial cable from theTRIGGER OUTconnec-
to, of the TG 501 to external trigger input of
the test oscilloscope, Set the sampling test
oscilloscope vertical sensitivity for 0.2 v/div.
time/div to 5 ns and the triggering controls for
an externally triggered di~,lay.

Adjust C450, C465, and C467 for maximum
marker amplitude on the sampling test oscillo-

~sMz.~

Fixture

NOTE

ivalent
btor of
with a MARKER

5 ris (pushbutton)
521 N
Pushed in

with the scope.
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PHASE LOCK LOOP

1 MHz Crystal Reference and Enable Gate
The reference frequency is supplied by the 1 MHz

crystal reference circuitry of ‘1100, 1)100 and U3SOA. The
output of the crystal reference circuit is supplied to pin 12
of Ui 10D, which is part of the enable gate circuit. The
enable gate circuit, which determines whether the 1 MHz
crystal reference or the 1 MHz variable clock is connected
to the phase lock loop, is composed of U11DA, U11OB,
U11OD, and U1lSD. When the VARIABLE TIMING
(OUT) knob is pushed in and locked, a low is on pin 11 of
Ui iOU, allowing the crystal reference oscillator to be
available at pin 13 of 1)1 10D. A low is also created at pins
12 and 13 of UI15D, resulting in a high at pin 11 of
Ui ISD and at pinS of Ui 10k The high at pinS of Ui iDA
causes a low at pin 5 of Ui lOB, which allows Ui lOB to
pass the crystal reference oscillator signal to pin 1 of
U2SOA.

100 MHz Voltage Controlled Oscillator, Divide-
By-Five Counter ECL-To T

2 L Translator, and
Divide-By-Two Counter

The voltage controlled oscillator is composed of an
astable multivibrator 0280-0285-0290, etched capacitor,
and 0272, which supplies the charge current for the etched
circuit board capacitor. U290D acts as a buffer for the
voltage controlled oscillator. The NOR output of 1)2900 is
connected to the Divide-By-Five Counter. The +5 counter
contains U310A, U31OB, and U315A. The output of the 4-5
counter is translated from ECL into T~L logic levels by
0330, then supplied to ~-2counter U320.

Divide-By-Five counter, Divide-By-Two counter,
Phase Comparator, and Loop Amplitier/Fitter

The output of ±2c~nterU320 is supplied to the input of
U325. The output, pin 11 of U325 is applied to +2 counter
1)225 pin 12. The 0output of U225 is supplied to pin 5 of
1)23DB.

U230A pin 1 receives 1 MHz from either the crystal
reference or the variable clock. U230B pin 5 receives the
counted down (±100) 100 MHz signal from the VCO
(Voltage-Controlled Oscillator). Pin 9 and 12 of U230 go
high if the negative edges of the input signals coincide; this
occurs when the 100 MHz VCO is operating on frequency.
The high inputs to U235A produces a low output that

clears U230A and 1)23DB. The transition to a low that
occurs at pin 12 of U230A is integrated by R23i and C231;
the transition to a high level that occurs at pin 8 of U230B
is integrated by R239 and C239. The two integrated output
levels are summed by R234 and R239. This summation is
then fed, to the negative input of the loop amplifier/filter.

The input signal to the loop ampliifer/filter is amplified
and inverted by operational amplifier 1)250. The output of
U250 is kept from changing rapidly by C250 and C251.
The slow change in the output of U250 causes it to be an
apparent DC level, VR250 level-shifts the output of 1)250
to a level that can be used to control the current flow
through 0272.

Frequency Reyulation of the 100 MHz Voltage
Controlled Oscillator

Assume that the frequency has been correct up to this
cycle, and that pins 9 and 12 of U230 are low. When the
100 MHz VCO frequency is slower than 100 MHz the
negative edge to the phase comparator will toggle U230A
first. This results in a high at pins 8 and 12 of 1)230 and a
more negative voltage at the output of U250. This more
negative voltage causes 0272 to conduct harder, which
allows the etched circuit board capacitor to charge more
quickly, to increase the oscillator frequency.

Again assume that the frequency has been correct up to
this cycle, but this time the voltage controlled oscillator is
faster than 100 MHz. The negative edge of the next cycle
will toggle U230B first, resulting in a low at pins 8 and 12
of 1)230. This in turn causes a more positive voltage at the
output of 11250 which reduces the conduction of 0272.
The etched circuit board capacitor now requires longer to
.charge since its available charging current has been reduced
by 0212.

Out of Lock Detector

Ground via the cam switch for all the marker output
enable logic gates is via 0270. If the 100 MHz voltage
controlled oscillator is running quite slowly (out of specifi-
cations), the voltage at the Output of the loop amplifier/
filter operational amplifier U250 will be quite low. This low
voltage will turn on 0255 and 0260, which will turn off
0270, stopping the marker output.

On the other hand, if the 100 MHz VCO is running very
fast (out of specifications), the voltage at the output of
1)250 will be very high. This high voltage will turn off
normally conducting 065, which in turn will turn off 0270,
breaking the ground on the enable logic gates ground. With-
out ground there is no marker output.

20 ns AND .2 pS DIVIDE-BY-TWO COUNTERS,

iOns, 20 ns, or 50 ns AND .1 ps, OR 5
ENABLE GATES

The 20 ns ±2counter contains U315B, 1)2906 and
4290A. The input to the counter is the output of the
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100 MHz VCO. The 20 ns markers from the +2 Counter are
coupled to enable gate U300B.

The .2 ps +2 counter is part of U325. The +2 counter
output is pin 12 of the integrated circuit, which is supplied
to enable gate U330A.

Enable gates for the 10 ns, 20 ns, and 50 ns markers are
U300C, U300B, and U300A respectively, while the enable
gates for the .1 ps, .2 ~zs,and 15 ps markers are U330C,
U330A, and U335A-U3358 respectively. tJ335C is an OR
gate that couples the selected .1 jis, .2 ps, or .5 jis markers
to the decade dividers.

1 MHz VARIABLE CLOCK

The 1 MHz variable clock circuit is an emitter-coupled
astable multivibrator. Temperature compensation transistor
0120, which is the same type of transistor of 0130 and
Q135, establishes the power supply voltage for the multi-
vibrator. 0130, 0135 and 0140 are the multivibrator
transistors, with 0130 controlling the charge current
available to timing capacitor C127. VR14O provides level
shifting for the 0130 base voltage. R135 controls the
frequency of the multivibrator by controlling the conduc-
tion of 0130. The lower end of R135 is the higher
frequency end while the top reduces the frequency. R145,
Variable Timing Center, is used to set the frequency of the
multivibrator to 1 MHz when R135 is set to its mechanical
midrange position.

PHASE COMPARATOR AND FAST-SLOW LED’S

Description

1 MHz is fed to pin 1 of U15OA by either the crystal
reference or the variable clock. The 1 MHz crystal reference
is fed to pin 5 of U15OB. Pins 12 and 9 of U150 will go
high if the negative edges of the two 1 MHz input signals
coincide. This occurs when the 1 MHz variable clock is on
frequency. With these inputs high, Ui 15A produces a low
that clears U15OA and U15OB. The low now at pin 9 of
U1508 and the high now at pin 13 of U1SOA are summed
by R152 and R153. The output of the summing resistors is
then fed to the negative input of amplifier U160.

The input signal to U160 is amplified and inverted by
the operational amplifier. The output of U160 is kept
from changing rapidly by C160. The slow change in
the output of U160 causes it to be an apparent DC level. If
Ui 1SB has been enabled by releasing the VARIABLE
TIMING (OUT) control, the output voltage level of U160 is
applied to the junction of DS17O and DS172.

Fast-Slow Indication (VARIABLE TIMING (OUT)
Control released)

Assume that the frequency has been correct up this
cycle, pins 9 and 12 of U150 are low. When the 1 MHz
variable clock frequency is slower than 1 MHz, the negative
edge to the phase comparator will toggle U1SOB first. This
results in a high at pins 9 and 13 of U150 and a more
positive voltage at the output of Ui 15B. This more positive
voltage causes DS172 to conduct and become illuminated,

Again assume that the frequency has been correct up to
this cycle, but this time the 1 MHz variable clock frequency
is faster than 1 MHz. The negative edge of the next cycle
will toggle U1SOA first, resulting in a low at pins 9 and 13
of U150. This in turn causes a more negative voltage at the
output of Ui 15B, which results in the conduction and
illumination of DS170.

DIGITAL MIXER AND COUNTER

The 1 MHz Crystal reference is counted down by 2 X
iü~using gate chain interval decade counters U220, U218,
U212, and U210 and flip-flop U215A. The resultant 50 Hz
gate frequency (20 ms gate period) available at the outputs
of U210 is used to control the VARIABLE TIMING % LED
display time. Pin 11 of U210 is the +5 output; pin 12 is the
+2 output. The two outputs of U210 are ANDed by U1BOD
to produce a 2 ms pulse, which is used to clear BCD
counters U185 (0.01% digit, which is not displayed), U195
(0,1% digit) and U200 (units %digit).

The 1 MHz Crystal Reference and the 1 MHz variable
clock output frequencies are compared by digital mixer
U2158, with only the frequency difference of the two
input frequencies appearing at the output. The output of
U215B is ANDed in U180C with the inverted +2 output
(10 ms wide gate) of U210. The output of U18OC goes to
the first of the three BCD counters. Inverter U19OB,
located between U185 and U 195, provides averaging so that
U195 (0.1% digit) changes on the count of five instead of
nine.

The 2 ms output pulse of U1BOD and the 10 ms output
pulse of U115C go to NOR gate U11OC. The output of
U11OC (which is an 8 ms pulse that determines LED
display time) is one input to AND gate U18OB. The other
input to UI8OB must be a high from U235B to enable
UI8OB and cause the LED display to be unblanked. A high
out of U235B is caused by either depressing the VARI-
ABLE TIMING % Control fully in to check the LEDs, or by
releasing the VARIABLE TIMING % control to its out
position. The low to pin 5 of U235B in the out position of
the VARIABLE TIMING % control is from pull-up resistor
R450 via CR115 and inverter U115D. In the 521N position
of the MARKER Control, the cathode of CR115 is
connected to ground via S350 to disable the variable timing
circuit, since the 1 ns, 2 ns, or 5 ns markers are not variable.

+
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NO

GRID OCT
LOC NO

GRID CKT
LOG NO

GRID
LOC
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OCT GRID
NO LOC

CKT GRID
NO LOC

OCT GRID
NO LOG

CKT GRID
NO L.OC

CKT
NO LOG

C60 s-i
£100 0-2
C102 G-2
CifiS G-2
C125 E-5
0127 D4
0137 04
0138 B4
£160 £4
C23i J-i
C235 K-2
0239 K-i
C246 L-1
0250 IC-i
C25i K-i
£268 H-2
0290 K-2
0271 M-2
0272 M-2
£285 K-2
0295 L-2
0297 J-2
0298 K-2
0330 I-i
C333 M-3

C340 Ma
C352 L-4
C3S5 K-4

C358 j4

£350 H-S
C362 H-4
0366 14
0368 j4

Cr0 1-4

Cr2 ia
C390 M-4
C400 L-4
CS K-S
C405 K-S

C413 K4
C415 K-S
C417 K-S
C440 L-6
C432 M-6
0610 5-6
0615 B4
0616 C-S
£524 C-S
C525 C4
CR40 B-S
CR41 B-S
CR60 0-2
CR62 0-3
CR64 E4
CR85 f-S
CRIB 0-S

C670
C672
C574
C576
CR78
CR80
0682
0684
0686
CR68
CR90
CR92

CR50
CR52
CR54
CR115
CR350
CR 353
CR359
CR350
CR351
CR363
CR354
CR366
CR351
CR389
CR 370
CR372
CR373
CR375
CR376
CR416
CR445
CR600
CR626

F620

JI
J2
J3
J4
45
J5
J7
J8
J290
J420

J47Z

L137t
1297

0-8
F-S
H-S
I-S
L-3
K-a
1-3

I-S
1-2
H-2
M-2
F-2

B-i
fl-i
8-1
F-4

K-S
J4
J4
54
54
H4
14
14
14
J-4

J-4
1-4
1-4

J4
J4
K-S
K-S
B-S
D-5

A-S

C-i
C-i
F-2
G-2
0-2
5-2
5-2
L-2
M-4
L-S
B-i

C4
K-2

0120
0130
0135
0140
0255
0260
0258
0270
0272
0280
0285

0290
0330
0380
0384
0390
0400
0405
0408
0415
0430
0435
0440
0605
0610
0520
0635
0640

R50
P52
RICO
H 105
H106
RiOS
P120
R 121
H 123
H 125
R 127
R 128
RISC
RIM
P135
P136
R137
Ri 38
P140
R142
H 143
H 145
RiSO
Hibi
H 163
H 154
H 158

E4

0-4
04
D4
M-1
M-1
L-1
H-2
L-2
L-2
L-2
L-2
1-2

L-4
K-4
MS
L-S
L-S
K-S
K-S
1-5
MS

L-6
C-S
B-4
B-S
84
B-S

C-i
B-I
0-I
0-2
F-2
c-I
E4
E-4
E-4
E4
0-6
E4
C4
C-S
c-a
C-4
C-4
C4
C-S
0-4
0-4

0-4
E-3
C-S
C-3
E-S

8-4

R159
H 162
H 163
PIUS
R172
R282
H230
P231
R234
R236

P233
R239
P246

R245
P248
R250
P252
R253
R255
R255
P282
R283
R285
P256
P271
P272
P280
P282
P285
R286
R290
R292
P294
R295

H302
P304
RSOS
P310
R312
R314
R315
R318
P320
R322
P324
P325
P300
P330
P331
P333
R335

R3S0
R352
H 355.
P358

3110
6350

1)100
1)110
1)115
1)150
1)160

1)180
0185
U190
U195
1)200
1)210
1)212
U215
1)218
U220
U225
U230
U235
1)250
U290
1)300
U315
U320
U325
Urn
1)335
1)350
1)355
1)380
1)382
U384
1)366
1)368
U370
U372
U625

VP140
VR2SO
VR2SS
VH282
VP800
VR606

VH640

P380
P362
H366
P358
P370

R372
Halo
P381

R383
P384
BaSS
P387
R390
R393
H394
Rags
P397
R398
H400
R405
P405
P408

P410
P412
P413
P415
P420
P430
P432
R435
P437

P439
R440

P445
P447
R4SO
P600
P601
R603

P605
P607
R610
P612
R614
BUlb
R620
P621

R623
P624
R626
P628
R634
R635
R640

8-4
0-3
03
C-2
E-I
E-i
J-i
J.1
K-i
N—i
J-I
J-1
Ml
M-1
K-2
K-i
L-2
L-2
L-2
M-I
1-2
M-2
M-1
K-2
M-2
M-2
K-2
L-3
K-2
K-S
K-2
L-2
M4

—3
I-a
L-3
K-3
K-3
J-3
J-3
J-2
J-3
K-2
K-2
L-4
L-a
1-4
1-2
1-2
1-2

J-2
J4
K4
I-s
K4

H4
H-S
I-b
J-4
1-4
J-S
1-4
1-4
L4
L4
LA
H-a
MS

MS
MS

L-4

L4
Ms
K-b
J;5
J-6

J-e
J-6
J-6
K-S
L-S
L-5
L-S
MS
14
L’S
L-6
K-S
G-5
M-3
C-b

c-s
0-b
C-b
C-b
0-b
04
5-4

C-S
A-S
A-S
8-6
0-6
0-5
s-s
C-s
u-s
B-s

H-I
E-1
0-2
E4
84
C-2
0-2
H-S
8-2
8-3
C-S
0-I
C-i
D-3
E-2
I-i
J-i

-3
1,-i
M-3
K-3
J.2
1-2
0-s
G-5
E-S
K4
F-S
0-6
E-S

F-S
I-s
0-6
H’S
I-S

C-S

C4
K-i
L-2
L-S
84
s-S
B-S

ViOD U-I
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DECADE DIVIDERS

The decade dividers operate continuously; however, the
output is selected by enabling the appropriate enable logic
gate with a low via the cam switch S350 The ~10 dividers
are U355, 11360, 11362, U364, U368, and U372 The
NAND enable logic gates are 1133DB, u350C, U19OA-C-D
and U366A-B-C-D. The square-wave pulse from the logic
gates is differentiated by an RC circuit using capacitors
C358, C360, C362. C366. C368, C370 and C372. The
resistance for the RC circuit is selected by cam switch S350
via the 52-1 sequence logic gates, depending upon the
timing position in the 5-2-1 sequence.

The selection of the resistance for the RC circuit
determines the slope of the falling edge of the marker and
hence controls the marker brightness. R385, the largest
resistance, is selected in all positions of the 5-2-1 sequence.
In the 2 position, a low from the 5-2-1 sequence logic gate
turns on 0384 and connects R384 in parallel with R385,
reducing the resistance and the marker brightness, In the 1
position, 0380 turns on and R381 parallels R385 to reduce
the resistance and brightness from that obtained in the 2
position.

Q405 provides a stage of isolation between the decade
dividers and the low speed marker output amplitude. The
isolation stage increases the impedance seen by the input to
the low speed marker output operational amplifier.

LOW SPEED MARKER OUTPUT AMPLIFIER

The low speed marker Output amplifier is an operational
amplifier having a gain of 1.5. The amplifier consists of
0408 and Q415 with R406 and R410 being the input
resistor and feedback resistor respectively.

iOns, 20 in, SOns MARKER OUTPUT AMPLIFIER

0390 and 0400 form an emitter coupled switch which is
controlled by U300D, an ECL enable logic gate. U300D
requires a low from the 10 ns. 20 ns, or 60 ns logic gate to
pass the square-wave. The square-wave at output pins 15
and 9 of U300D is differentiated by rc networks
C390-R394 and C400-R400. The differentiated signal is
coupled through 0400 as long as pin 13 of U300D remains
low. The output from Q400 is summed with the output
from the low speed marker output amplifier and supplied
to the MARKER OUT connector J470.

TRIGGER OUTPUT

At MARKER Control settings of 5s through .1 in the
marker available at the MARKER OUT connector is used as
a slave trigger. The slave trigger from the low speed marker
output amplifier is coupled through emitter followers 0430
and Q435 and made available at + TRIGGER OUT
connector .1435.

At Marker Control settings of 50 ns and faster, the
trigger signal rate available at the + TRIGGER OUT
connector remains .1 as. The 1.ps output is obtained by
enabling logic gates U236C and 113300. Enabling U3300
allows the output square-wave from 11320 to be differen-
tiated by RC network R400-R445-C440, then amplified by
0440 before being coupled to the + TRIGGER OUT
connector via emitter follower 0435. The RC network
determines the width and amplitude of the trigger signal,
while R439-C439 network in the emitter of 0440 controls
the signal gain. R445 High Speed trigger amplitude provides
a means of adjusting the high speed trigger amplitude to
match the low speed trigger amplitude.



p,~ogu, ~- ~

THEORY OF OPERATION

I (Either internal or external

I
REAR

INTERFACE
CONNECTOR

DIAGRAM

Ii n~ONLY

U300D
0390, 0400

BUFFERED
REFERENCE

ERROR
DISPLAY

VARIABLE
TIMING %



~5h1~/c’f~

• —.—.~



P420

I*1i~IGGER
I OUT

:435

SEE PARTSLIST FOR EARLIER
VALUES AND SERIAL NUMBER
RANGESOFPARTS OUTLINED
ORDEPICTEDIN BLUE.

DECP~DED~VIDER~OUTPUT AMPLIFIER,~~



~S/)?L./~~/~3
TG 501

PARTS LOCATI

C450 M-5
C452 M-6

C454 14
C455 L-5
C457 L.4
C458 M.4
C462 L.4
C465 L-5
C467 L-5
C481 M-3
C489 M-3
C490 L-3

DS550 B-2
0S570 5-2
DS630 B-3
J450 M-5
J465 L-5
J468 1.4

L458 1.4
L460 1-4
L462 K-S
L490 1-3
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L492 L-3
1494 1-4

1500 M-2
L502 1.1
L510 0-4
1511 E-4
L512 E-4
1513 F-4
1511 G.5
1518 6-5
1519 H-S

L520 H-5
0484 M-3

0486 M-3
R167 A-4
I~451 N-4

R452 M.6

R478 M-4
R480 N-4

R481 N-4

R482 N-3
R484 M-3
R486 M-3
R488 M-3
R489 M-4
R500 L-2

R553 A-2
R554 A-2

R555 A-2
R556 C4
R557 A-4
R558 A-4

R559 A.4
R570 B-3
R573 5-2
R574 B.2
R575 C-2
R576 C-2
R577 C-4

R629 B-4
R578 C-3
R579 C-2

S450A N-S
S450B N-S
S450C N-S

T450 M-5

U450 M-4
U455 L-5
U550 B-3
U570 C-3
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THEORY OF OPERATION

DIAGRAM

X2 PUSH-PUSH AMPLIFIER AND 5 ns FILTER

Placing the MARKER Control at its 521W position
enables ECL logic gate u290c~which allows the 100 MHz
signal to pass to J450. Pushing theE ns pushbutton enables
ECL logic gate U450B, applying the 100 Mk� (10 ms)
signal to the primary of T450.

T450 is a toroidal transformer having a center-tapped
primary and secondary winding. C450 tunes the resonance
frequency of the T450 primary to 100 MHz. The secondary
of T460 connects to a push-push amplifier U455, which
effectively acts as a frequency doubler. The output of U455
connects to the S ns filter, which contains a parallel
resonant (as seen at the output) tank circuit consisting of
L462, part of the etched circuit board, and C465. C465 is
used to tune the tank circuit to 5 ns (200 MHz). C467 acts
as an amplitude adjustment for the 5 ns markers. From the
output of the 5 ns filter, the 5 ns markers connect to the
MARKER OUT connector, 3470.

iOnsAMPLIFIER, X5 2 ns FILTER, X2 and

1 ns FILTER

Placing the Marker control at its 521 N position enables
ECL logic gate 13290C, which allows the 100 MHz signal to
pass to 3460. Pushing the 2 ns or 1 ns pushbutton enables
ECL logic gate U450C, applying the 100 MHz (10 ns) signal
to the base of 0484.

0484 and 0485 compose a Class C amplifier. R482,
CR482, and U450C make up a temperature compensation
network for the amplifier. R482, Amp Bias, is used to peak
the amplifier gain.

The output of the amplifier connects to a parallel
resonant tank circuit consisting of L490 and C498. C498 is
used to tune the tank circuit to iOns (100 MHz). L500,
part of the etched circuit board, and C500 make up a
matching network for the input to varactor CR500-

CR500 is a snap type varactor, i.e. a varactor that snaps
off. The varactor is triggered at a 100 MHz rate. The sudden
current change that occurs when CR500 snaps off at its 100
MHz rate causes L502, part of the etched circuit board, and
C504 to ring at a 2 ns (500 MHz) rate. C504 tunes the ring
circuit to resonant at a 2 ns rate,

The 2 ns filter is a tuned stub comb filter with each stub
tuned successively to resonance. The input to the filter is a
damped sine-wave, which is then electromagneticallycoupled
between the sections of the filter-

The 2 ns output sine-wave is hard-wired to CR515 and
connected to J470 the MARKER OUT connector only if
1(450 has been enabled by depressing the 2 ns pushbutton.

The 2 ns sine-wave input to CR515 is distorted by the
non-linear.device (diode) to achieve a 1 ns sinewave. The
1 ns sinewave is then filtered by the 1 ns filter which is
similar in operation to the 2 ns filter discussed previously.
The output from the filter is available through the 1 ns
ONLY connector. The 1 ns markers are available from the
1 ns ONLY connector whenever the MARKER Control is
set to 521N and either the 2 ns or 1 ns pushbutton has been
depressed.

REV. FEB 1974
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THEORY OF OPERATION
DIAGRAM

ERROR DISPLAY

The decoder drives U560 and ‘3570 are driven by the
output signals of the counter circuitry. USSO output drives
the .1% LED display device 0S550 while U570 output
drives the 1% LED display device 0S570.

/or~
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TO 501

THEORY OF OPERATION
DIAGRAM

+15-Volt Supply

POWER SUPPLY

The regulator for the +15 volt supply consists of short
circuit protection and error sensing amplifier transistor
Q605, error amplifier transistor 0600, Reference Zener
diode VR605, and a Darlington transistor pair (0610 and
a series-pass transistor located in the power module main-
frame). The supply voltage is established by comparing the
supply voltage sample (which is established by the R616-
R605 divider at the base of Q605) with the reference voltage
established by VR6OS at the emitter of 0605. Any dif-
ference between the 0605 base and emitter is amplified by
0605 and 0600, and used to change the conduction of
the series-pass transistor to correct the output voltage.
VRGO5 is temperature compensated by the base-emitter
junction of 0605. R614 provides current limiting for the
series pass transistor. R603 and Zener diode VR600 estab-
lish the operating voltage range for 0600.

If the +15 V output is shorted (i.e., output goes low),
0605 starts to turn off which pulls the base of 0600 high
through R600. Consequently, transistor 0600 saturates
against the voltage established by 3 V Zener VR600 and
R603. Thus, the voltage at the collector of 0600 is nearly
3 V below the unregulated line, The 3 V is reduced by the
voltage drops at the base-emitter of 0610 and the base-
emitter of the series-pass transistor in the power module
mainframe to a maximum of approximately 1.6 V across
R614. The 1.6 V across R614 establishes the maximum
current that can be drawn from the +15 V supply.

+5-Volt Supply

The regulator for the +5 volt supply consists of error
sensing amplifier integrated circuit U 625, short circuit
protection transistor 0620, over-voltage protection circuit
VRG4O-0640 and a Darlington transistor pair (0635 and a
series-pass transistor in the power module mainframe). The
supply voltage is established by comparing the supply
voltage sample at the negative input to U625 with the
reference at the positive input to U625. Any difference
between the inputs to U625 causes an amplified correction
voltage to be sent to the base of 0635, which in turn will
cause a change in the conduction of the series pass
transistor to correct the output voltage. R621 provides
current limiting for the series pass transistor.

If the +5 V output is shorted (i.e., output goes low), the
increased voltage drop across R621 causes 0620 to turn on.
This pulls the negative input of U625 positive, which turns
off 0635 and the series pass transistor. Fuse F620 protects
0620 if the short causes excessive current to be drawn from
the supply.

In case the regulator causes the voltage to become more
positive (i.e., +7 V or more), silicon controlled rectifier
ISCR) will tire and short the +5 V output to ground.
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REPLACEABLE

MECHANICAL PARTS

Section 2— TO 501

I REV. C JAN. 1975 2-14

PARTS ORDERING INFORMATION

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

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore
important, when ordering parts, to include the following
information in your order: Part number, instrument type or
number, serial number, and modification number if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in part
number.

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

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

OOX Part removed after this serial number

FIGURE AND INDEX NUMBERS
Items in this section are referenced by figure and index

numbers to the illustrations.

INDENTATION SYSTEM
This mechanical parts list is indented to indicate item

relationships. Following is an example of the indentation system
used in the description column,

1 2 3 4 5 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component
Attaching parts for Detail Part

Parts of Detail Part
Attaching parts for Parts of Detail Part

Attaching Parts always appear in the same indentation as

the item it mounts, while the detail parts are indented to the right.
Indented items are part of, and included with, the next higher
indentation. The separation symbol - - - * - - - indicates the end of
attaching parts.

Attaching parts must be purchased separately, unless otherwise
specif led.

ITEM NAME
In the Parts List, an Item Name is separated from the

description by a colon (:). Because of space limitations, an Item
Name may sometimes appear as incomplete. For further Item
Nameidentification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

I
I
I
I
I
I

I
I
I
I
I

ABBREVIATIONS
INCH ELcTRN ELECTRON IN INCH SE SINGLE ENO

S NUMBER SIZE ELEC ELECTRICAL INCAND INCANDEscENT SECT sEcTIoN
ACTR ACTUATOR ELcTLT ELEcTRoLYTIc INSUL INSULATOR SEMICONO sEMIcONDUcToR
ADPTR ADAPTER ELEM ELEMENT INTL INTERNAL SHLD SHIELD
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST LPHLDR LAMPHOLDER SHLDR SHOULDERED
AL ALUMINUM EOPT EOUIPMENT MACH MACHINE SKT SOCKET
ASSEM ASSEMBLED EXT EXTERNAL MECH MECHANICAL SL SLIDE
ASSY ASSEMBLY FIL FILLISTER HEAD MTG MOUNTING SLFLKG SELF-LOCKING
ATTEN ATTENUATOR FLEX FLEXIBLE NIP NIPPLE SLVG SLEEvING

AwG AMERICAN WIRE GAGE FLH FLAT HEA0 NON WIRE NOT WIRE WOUND SPR SPRING

BC BOARD FLTR FILTER OBD ORDER BY DESCRIPTION SO SOUARE

BRKT BRACKET FR FRAME or FRONT 00 OUTSIDE DIAMcTER SST STAINLESS STEEL

BRS BRASS FSTNR FASTENER OVH OVAL HEAD STL STEEL

BRZ BRONZE FT FOOT PH BRZ PHOSPHOR aRoNzE SW SWITCH

BSHC BUSHING FXD FIXED PL PLAIN or PLATE T TUBE

CAB CABINET GSKT GASKET PLSTC PLASTIC TERM TERMINAL

CAP CAPACITOR HOL HANDLE PN PART NUMBER THD THREAD
CER CERAMIC HEX HEXAGON PNH PAN HEAD THK THICK

CHAS CHASSIS HEX HO HEXAGONAL HEAD PWR POWER TNSN TENSION
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET RCPT RECEPTACLE TPG TAPPING

COMP COMPOSITION HLCPS HELICAL COMPRESSION RES RESISTOR TRH TRUSS HEAD

CONN CONNECTOR HLEXT HELICAL EXTENSION ROD RIGID V VOLTAGE

Ccv COVER NV HIGH VOLTAGE RLF RELIEF VAR VARIABLE
CPLG COUPLING IC INTEGRATED CIRCUIT RTNR RETAINER W/ WITH
CRT CATHODE RAY TUBE ID INSIDE DIAMETER SCH SOCKET HEAD WSHR WASHER
DEG DEGREE IDENT IDENTIFICATION SCOPE OSCILLOSCOPE XFMR TRANSFORMER
DWR DRAWER IMPLR IMPELLER SCR SCREW XSTR TRANSISTOR
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MFR.CODE MANUFACTURER
0000C GETTIG ENGINEERING AND MANUFACTURINGCO.
01295 TEXAS INSTRUMENTS, INC.,

SEMICONDUCTORGROUP
08261 SPECTRA—STRIPCORP.
12327 FREEWAY CORP.
22526 BERG ELECTRONICS, INC.
23499 GAVITR WIRE AND CABLE, DIVISION OF

RSC INDUSTRIES, INC.

45722 USM CORP., PAR1~R—KALONFASTENERDIV.
70276 ALLEN MFG. CO.
71159 BRISTOL SOCKET SCREW, DIV. OF

AMERICANCHAIN AND CABLE CO., INC.

71590 CENTRALABELECTRONICS, DIV. OF
GLOBE-UNION, INC.

71785 TRW ELECTRONIC COMPONENTS,CINCH
CONNECTOROPERATIONS

73743 FISCHER SPECIAL NEG. CO.
74445 HOLO—KROME CO.
78189 ILLINOIS TOOL WORKS, INC.

SHAKEPROOFDIVISION
79807 WROUGHTWASHERMEG. CO.
80009 TEKTRONIX, INC.
82647 TEXAS INSTRUMENTS, INC.,

CONTROLPRODUCTSDIV.
83385 CENTRAL SCREWCO.
83501 GAVITT WIRE AND CABLE, DIVISION OF

RSC INDUSTRIES, INC.
97464 INDUSTRIAL RETAINING RING CO.

40 BRISTOL ST. WATERBURY, CT 06720

5757 N. GREENBAY AVE. MILWAUKEE, WI 53201

1501 MORSE AVE.
446 MORGAN ST.
31 BROOK ST. WEST

BROOKFIELD, MA 01506
IRVINGTON, NJ 07111

2-15 REV. B JAN. 1975

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER

I

ADDRESS CITY,STATE,ZIP
SPRINGMILL, pA 16875

-‘I•
1

P. 0. BOX 5012 DALLAS, TX 75222
7100 LPMPSONAVE. GARDENGROVE, CA 92642

9301 ALLEN DR. CLEVELAND, OH 44125
YOUKEXPRESSWAY NEWCUMBERLAND, PA 17070

455 N. QUINCE ST. ESCONDIDO, CA 92025

1 PEEKAY DRIVE CLIFTON, NJ 07014
P. 0. DRAWER570 HARTFORD, CT 06101

I
ST. CHARLES ROAD
2100 5. 0 BAY ST.
P. 0. BOX SDO

34 FORESTST.
2530 CRESCENTDR.

CENTRAL St.
57 CORDIER ST.

ELK GROVE VILLAGE, IL 60007
CINCINNATI, OH 45206
HARTFORD, CT 06110

ELGIN, IL 60120

MILWAUKEE, WI 53207
BEAVERTON, OR 97077

ATTLEBORO, MA 02703
BROADVIEW, IL 60153

I
I

I
I
I
I
I

.;



I Mechanical Parts LIst—TO 501

Tektronix Serial/Model No.
Part No. Eff Dscorit

1—1 337—1399—00
337—2107—00
337—1399—02

—2 366—1166—00
213—0153—00

—3 366—1509—00
213—0153—00

—4 358—0029—00

—S 210—0590—00—6 210—0012—00

2 SHLD ,ELECTRICAL :SIDE
1 SHLD,ELECTRICAL: SIDE
1 SHLD,ELECTRICAL:SIDE WITH INSULATOR
1 KNOB:GRAY
1 . SETSCREW:5—40X 0.125 INCH,HEX SOC STL

1 KEOB:GRAY
2 . SETSCREW:5—40 I 0.125 INCH,HEX SOC STL
1 BSHG,NACH.THD:HEX,0.375—32 X 0.438” LONG

(ATTACHING PARTS)
1 NUT,PLAIN,HEX. :0.375 I 0.43B INCH,STL
1 WASHER,LOCK:INTL,0.375 ID I 0.50” OD STL

73743 2128269—402
78189 1220—02—00—0541C

— * —

—7 366—1489—33
—8 366—1489—34
—9 366—1489—35
—10 426—0681—00
—11 214—1840—00
—12 366—1422—01
—13 131—1315—00
—14 333—1778—00

—15 213—0055—00 8010100 8031769
211—0034—DO 8031770

—16 378—1742—00
—17 214—1513—01

I —18 213—0254—00
—19 386—2673—00

I —20 213—0229—00—21

I —22 2130138—00 8010100 B031769213—0138—00 B031770210—0405—00 8031770

—23 131—0608—00
—24 136—0252—04
—25 337—1873—00
—26 337—1915—00
—27

I —28 211—0014—00—29 211—0116—00

—30 136—0252—04
—31 131—1003—00
—32 260—1571—00
—33 361—0383—00

361—0382—00
361—0542—00

—34 337—1436—00
—35 337—1094—00
—36 337—1892—00
—37 337—1891—00
—38 337—1895—00
—39 337—1893—00

3 37—23 11—00
—40 337—1890—00

337—2312—00

I

—41 337—1875—00 8010100 8032459

337—1875—01 B032460

I

1 PUSH BUTTON:--SNS
1 PUSH BUTTON:——2N5
1 PUSH BUTTON:——1NS
3 FR,PUSH BUTTON:GRAY PLASTIC
1 PIN,nqOB SECRG:
1 KNOB:LATCH

3 CONNECTOR,RCPT,:BNC,FEMALE
1 PANEL,FRONT:TG5O1

(ATTACHING PARTS)
2 5CR,TPG,THD FOR:2—32 X 0.188 INCH,PNH STL
2 SCREW,MACHINE:2—561 0.50 INCH,PNH

— * —

1 LENS IND LIGHT:CLEAR
1 LCH,PLUG—IN RET:

(ATTACHING PARTS)
1 SCR,TPG,THD CTG:2—56XD.25’lOO DEG,FLH STL

— — — * —

1 SUBPMEL,FRONT:PLASTIC
(ATTACHING PARTS)

4 SCR,TPG,THD FOR:6—20 I 0.375100 DEG,FLH STL
— — — * —

1 CKT BOARD ASSY:——MULTIPLIER(SEE A3 EPL)
(ATTACHING PARTS)

4 SCR,TAP.,THD F0:4—4D I 0.188 INCH,PNH STL
2 SCR,TAP. ,THD F0:4—40 I 0.188 INCH,PNB STL
2 NUT,PLAIN,HEX:2—56 1 0.188 INCH,BRS

— — — * —

14 . CONTACT,ELEC:0.365 INCH LONG
40 . CONTACT,ELEC:0.188 INCH LONG

1 SHIELD,ELEC:FRONT SURPANEL
1 SHIELD,ELEC:COVHR
1 CKT BOARDASSY:——DISPLAY(SEEA2 EPL)

(ATTACHING PARTS)
2 SCREW,MACHINE:4—40 I 0.50 INCH,PNR STL
4 SCR,ASSEMWSHR:4—4OI 0.312 INCH,PNH BRS

— — — * —

39 . CONTACT,ELEC:0.188 INCH LONG
3 • CONNECTOR BODY, :CKT BD MT,3 PRONG
1 . SWITCH,PUSH:
4 . SPACER,PR SW:CHARCOAL,0.33 INCH LONG
4 . SPACER,PB SW:BROWN,0.275 INCH LONG
4 . SPACER,SWITCH:PLASTIC

1 . SHIELD,ELEC:
2 . SHIELD,ELEC:3.90 I
1 . SHIELD,ELEC:2.48 I
1 . SHIELD,ELEC:2.96 I
2 . SHIELD,ELEC:
1 . SHIELD,ELEC:2.48 I
1 . SHIELD,ELEC:1 NAND
1 . SHIELD,ELEC:2.50 I
1 . SHIELD,ELEC:2 NAND
1 SHIELD,ELEC:CIRCUIT BOARD
1 SHIELD,ELEC:CIRCUIT BOARD

(ATTACHING PARTS)
2 SCREW,MACHINE:4—40I 0.25 INCH,PNH STL

— — — * —

80009 378174200
80009 214—1513—01

45722 OBD

83385 OBD
83385 OBD

I REV. C JAN. 1977

2-16

Fig. &
Index
No.

Qty 1 2 3 4 5

B010100 8010209
B010210 B032459X
80 10 2 10

Name & Description
Mfr

Code Mfr Part Number
80009
80009
80009
80009
74445
80009
74445
80009

3 37—1399—00
337—2107—00
3 37—1399—02
366—1166—00
OBD
366—1509—DO
OBD
3 58—0029—00

I
I
I

80009
80009
80009
80009
80009
80009
80009
80009

83385
H 3385

366—1489—3 3
366—1489—34
366—1489—35
426—0681—DO
2 14—1840—00
366—1422—01
131—1315—00
33 3—1778—00

OBD
08D

I

80009 386—2673—00

83385 OBD

83385
83385
73743

22526
22526
80009
80009

I
I
I

BOlOlOD 8032459
8032460
8032460

8010100 80324591
8010100 8032459
B03 2460
B010100 B032459X
B03 2460

OBD
080
211216—402

47357
75060
337—1873—00
337—1915—00

75060
13 1—1003—00
2KEC030000—XXX
361—0383—00
361—0382—00
361—0542—00
337—1436—00
337—1894—00
337—1892—00
337—1891—00
3 37—1895—00
337—1893—00
3 37—2311—00
337—1890—00
337—2312—00
337—1875—00
337—1H75—01

—42 211—0000—00

22526
80009
71590
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009

0.60”H,STRAIGHT
1.26 I 0.60”U SHAPE
2.53 X 0.60”U SHAPE

1.26 I 0.24” U SHAPE

SEC COMB FILTER
2.96 I 0.24” U SHAPE
SEC COMBFILTER

83385 OBD



Mechanical Parts List—TO 501

672—0068—00
672_o441_001

—43 211—0008—00
—44 129—0123—00
—45 213—0146—00

—46 384—1219—00
—47 214—1190—00

213—0075—00
213—02 3 9—00

—48 214—1136—00
—49

—50 210—0583—00
—51 210—0046—00
—52 210—0940—00
—53 210—0583—00
—54 407—1393—00

263—1008—00

—55 211—0116—00

—56 200—1571—00
—57 354—0391—00
—58 214—1139—03
—59 214—1139—00
—60 214—1127—00
—61 210—0406—00
—62 131—0963—00
—63 401—0082—01
—64 105—0424—00
—65 401—0146—00
—66
—67 131—1003—00
—68 136—0514—00
—69 136—0269—00

136—0269—02
136_0269_001
136_0269_021

—70 136—0252—04
—71 131—0608—00

131—0608—00
131—0589—00
131—0566—00

—72 131—0604—00
—73 344—0154—00
—74 131—0566—00
—75 351—0180—00

214—1808—00 18010183 80103361
210—1002—00 XB010336

—76 426—0724—04
—77 214—1061—00
—78 426—072S—05
—79 131—0707—00
—80 175—0827—00
—81 175—0829—00
—82 175—0833—00
—83 210—0774—00
—84 210—0775—00
—85 352—0162—01
—86 352—0164—02
—87 352—1068—00

1 2 3 5 Name & Description

1 CKT BOARD ASSY:--SWITCH,TIMING
1 CICT BOARD ASSY:-—SWITCH,TIMING

(ATTACHING PARTS)
2 SCREW,MACHINE:4—40 X 0.25 INCH,PNH STL
2 POST,METALLIC:0.688 INCH LONG
2 SCR,TPG,THD FOR:6-20 I 0.313 INCH,PNH STL

— * —

1 . EXTENSION SHAFT:8.20 INCH LONG
1 . EXTENDER—RETR:8.2 INCHES LONG
1 . . SETSCREW:4—40 I 0.094 INCB,HEX SOC STL
1 . . SETSCREW:3—48I 0.062 INCH,HEI SOC STL
1 . ACTUATOR,SL SW:
1 . RESISTOR,VAR: (SEE R135 EPL

(ATTACHING PARTS)
1 . NUT,PLAIN,HEX. :0.25—32 I 0.312 INCH,BRS
1 . WASHER,LOCK:INTL,O.26 ID I 0.40” 0D,STL
1 . WASHER,FLAT:0.25 ID I 0.375 INCH OD,STL

1 . NUT,PLAIN,HEX. :0.25—32 I 0.312 INCH,BRS
1 . BRKT,CMPNT MTG:RESISTOR

1 . ACTR ASSY,CAM 5:
— * —

(ATTACHING PARTS)
4 . SCR,ASSEM WSHR:4—40 I 0.312 INCH,PNH BRS

— * —

1 . . COVER,CAN SW:
1 . . RING,RETAINING:O.395’FREE ID I 0.025” STL
1 . . SPRING ,FLAT : RED COLORED
1 . . SPRING,FLAT:GOL0 COLORED
2 . . ROLLER,DETENT:0.125 DIA I 0.125 INCH L
6 . . NUT,PLAIN,HEX. :4—40 I 0.188 INCH,BRS
2 . . CONTACT,ELEC:GROUNUING
1 . . BEARING,CAN SW:FRONT
1 . . ACTUATOR,CAN SW:
1 . . BEARING,CAM SW:REAR
1 . CKT BOARD ASSY:—-TIMING(SEE Al EPL)
3 . . CONNECTORBODY, :CKT SD MT,3 PRONG
3 . . SOCKET,PLUG—IN:MICROCIRCUIT,8 CONTACT

27 . . SOCKET,PLUG-IN.14 PIN DUAL INLINE
27 . . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE
27 . . SOCKET,PLUG—IN:14 PIN DUAL INLINE
27 . . SOCKET,PLUG—IN:14 CONTACT,LOW CLEARANCE

109 . . CONTACT,ELEC:O.188 INCH LONG
20 . . CONTACT,ELEC:0.365 INCH LONG

6 . . CONTACT,ELEC:0.365 INCH LONG
14 . . CONTACT,ELEC:O.46 INCH LONG

2 . . LINK,TERM.CONNE:0.086 DIA I 2.375 INCH L
16 . . CONTACT,ELEC:O.025 SQ I 0.365 INCH LONG

2 . . CLIP ELECTRICALgFOR 0.25 INCH DIA FUSE
1 . . LINK,TERM.CONNE:0.086 DIA I 2.375 INCH L
1 . . SLIDE,GUIDE:SWITCH ACTUATOR
1 SPRING,GROUNDING :PLUG-IN
2 WASHER,FLAT:O.125ID I 0.25 INCH OD,BRS
1 FR SECT,PLUG-IN:BOTTOM
1 SPRING ,GROUND:FLAT
1 FR SECT,PLUG—IN:TOP

20 CONTACT,ELEC:O.48”L,22—26 AWGWIRE
FT WIRE,ELECTRICAL:4 WIRE RIBBON
FT WIRE,ELECTRICAL:6 WIRE RIBBON
FT WIRE,ELECTRICAL:1O WIRE RIBBON
4 EYELET,METALLIC:0.152 OD I 0.245 INCH L,BRS
4 EYELET,METALLIC:O.126 OD I 0.23 INCH L,BRS
1 HOLDER,TERM.CON:4 WIRE BROWN
1 HOLDER,TERN.CON:6 WIRE RED
1 HOLDER,TERM.CON:1O WIRE BLACK

Mfr
Code Mfr Part Number
80009 672—0068—00

80009 672—0068—01
83385 OBD
80009 129—0123—00
83385 OBD

1Option 1 only.

2-17 REV. A JULY 1975 I

Fig. &
Index Tektronix Serial/Model No.
No. Part No. Eff Dscont

Oty

,:

80009
80009
70276
71159
80009

73743
78189
79807
73743
80009

384—1219—00
214—1190—00
OBD
NOTE
214—1136—00

2120319—402
1214—05—O0—0541C
OBD
2120319—402
407—1393—00

80009 263—1008—00

83385 OBD I

8010100 BO1O182
8010183
8010100 8010182
BO10183

BO1O100 BO29999
8030000
BO30000

18010336

80009
97464
80009
80009
80009
73743
80009
80009
80009
80009

80009
82647
71785
01295
71785
01295
22526
22526
22526
22526
0000C
80009
80009
0000C
80009
80009
12327
80009
80009
80009
22526
08261
83501
23499
80009
80009
80009
80009
80009

200—1571—00
3100—43—CD
214—1139—03
214—1139—00
214—1127—00
211216 1—4 02
131—0963—00
401—0082—01
105—0424—00
401—0146—00

131—1003—00
C930802
133—59—02—07 3
C931402
133—59—02—073
C93 1402
75060
47357
47357
47350
L—2007—1
131—0604—00
34 4—0 15 4—00
L—2007—1
351—0180—00
214—1808—00
080
426—07 24—0 4
2 14—1061—00
426—0725—05
47439
TEK17S—O827—OO
TEK—175082900
TEK—175—0833—O0
2 10—0774—00
210—0775—00
352—0162—01
352—0164—02
352—1068—00

I

I
I
I
I
I
I
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ACCESSORIES

Tektronix Serial/Model No.

Part No. Eli Dscont Oty 1 2 3 4 5

070—1339—00 1 MANUAL, TECH: INSTRUCTION

Fig. &
Index
No.

MIr
Name & Description Code Mir Part Number

80009 070—1339—00

REV. 8 JAN 1977
TG 501



EXTERNAL
CLOCK IN I

INTERNAL
CLOCKOUT

OPTION 1

The TG 501 Option 1 is equipped with a temperature-
compensated, 5 MHz crystal oscillator for a highly stable
and precise internal clock. U50 provides countdown cir-
cuitry for the 5MHz crystal.

Remove U100 and disconnect Pin 3 of U350 before
using external clocks. To disconnect Pin 3 remove U350,
bend pin 3 out then insert U350 back into circuit board.

The main Circuit board jumpers that must be installed
for Option 1 are: J3 and J7 (see Fig. 1-2 for jumper
location).

CR50
—141

26A

VARIABLE
TIMING
(OUT)

7400



CALIBRATION TEST EQUIPMENT REPLACEMENT
CalibratIon Test Equipment Chart

This chart compares TM 500 product performance to that ol older Tektronix equipment. Only those
characteristics where significant specification differences occur, are listed. in some cases the new instrument
may not be a total functional replacement. Additional support instrumentation may beneeded or a change in
Calibration procedure may be necessary.

Comparison of Main Characteristics
DM501 replaces 7013 .

PG 501 replaces 107

108
111

114
115

PG 501 - Risetime less than 3.5 ns into
Son.

PG 501 -5 V output pulse; 3.5 ns Risetime.
PG 501 - Risetime less than 3.5 ns; 8 ns

Pretrigger pulse delay.
PG 501 - ±5V output.
PG 501 - Does not have Paired, Burst, Gated,

or Delayed pulse mode; ±5V do
Offset. Has ±5V output.

107- Risetime less than 3.0 ns into
son.

108- 10 V output pulse; 1 ns Risetime.
111 - Risetime 0.5 ns; 30 to 250 ns

Pretrigger Pulse delay.
114- ±10V output. Short proof output.
115- Paired, Burst, Gated, and Delayed

pulse mode; ±10V output.
Short-proof output.

PG 502 replaces 107
108
ill

114
115

2101

PG 502 - 5 V output
PG 502- Risetime less than 1 ns; iOns

Pretrigger pulse delay.
PG 502- ±5V output
PG 502- Does not have Paired, Burst, Gated,

Delayed & Undelayed pulse mode;
Has ±5V output.

PG 502- Does not have Paired or Delayed
pulse. Has ±5V output.

108 - 10 V output.
111 - Risetime 0.5 ns; 30 to 250 ns

Pretrigger pulse delay.
114 -±10V output. Short proof output.
115- Paired, Burst, Gated, Delayed & Un-

delayed pulse mode; ±10V output.
Short-proof output.

2101 - Paired and Delayed pulse; 10 V
output.

PG 506 replaces 106

067-0502-01
.

PG 506 - Positive-going trigger output signal
at least 1 V; High Amplitude out-
put, 60 V.

PG 506 - Does not have chopped feature.

106 - Positive and Negative-going trigger
output signal, 50 ns and 1 V; High
Amplitude output, 100 V.

0502-01 - Comparator output can be alter-
nately chopped to a reference
voltage.

Sc 503 replaces 190,
190A. 190B

191
067-0532-01

SG 503- Amplitude range 5 mV to 5.5 V p-p.
SG 503- Frequency range 250 kHz to 250 MHz.
SG 503- Frequency range 250 kHz to 250 MHz.

1908 Amplitude range 40 my to 10 V p-p.
191 - Frequency range 350 kHz to 100 MHz.

0532-01 - Frequency range 65 MHz to 500 MHz.

TG 501 replaces 180,
180A

181

184

2901

TG 501 - Marker outputs, 5 sec to 1 ns.
Sinewave available at 5,2, and 1 ns.
Trigger output - slaved to marker
output from 5 sec through 100 ns.
One time-mark can be generated at a
time.

TG 501 - Marker outputs, 5 sec to 1 ns. Sine-
wave available at 5,2, and 1 ns.

TG 501 - Marker outputs, 5 sec to 1 ns. Sine-
wave available at 5,2. and 1 ns.
Trigger output - slaved to marker
output from 5 sec through 100 ns.
One time-mark can be generated at
a time.

TG 501 - Marker outputs, 5 sec to 1 ns. Sine-
wave available at 5,2, and 1 ns.
Trigger output - slaved to marker
output from 5 sec through 100 ns.
One time-mark can be generated at
a time,

180A - Marker outputs, 5 sec to 1 P5-
Sinewave available at 20, 10,
and 2 ns. Trigger pulses 1, 10,
100 Hz; 1,10, and 100 kHz.
Multiple time-marks can be

generated simultaneously.
181 - Marker outputs, 1, 10, 100, 1000,

and 10.000 ps, plus 10 ns sinewave.
184- Marker outputs, 5 sec to 2 ns. Sine-

wave available at 50, 20, 10,5,
and 2 ns. Separate trigger pulses
of 1 and .1 sec; 10,1, and .1 ms;
10 and 1 ps. Marker amplifier pro-
vides positive or negative time
marks of 25 V mm. Marker
intervals of 1 and .1 sec; 10, 1,
and .1 ms; 10 and 1 p5.

2901 - Marker outputs, 5 sec to 0.1 p5.
Sinewave available to 50, 10,
and 5 ns. Separate trigger pulses,
from 5 sec to 0.1 ys.
Multiple time-marks can be gene-
rated simultaneously.

NOTE: All TM500 generator outputs are short-proof. All TM 500 plug-in instruments require TM 500-Series Power Module.
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