
_
	

f .
-

	

δ. .7i .
κ . L kft {- ι4 ιΥ

	

-ν! hΟ _

	

--

	

"

	

λι
_=-.r.`

	

-

	

.

	

. .

	

.
Υ V

	

λ'

~z

	

-
--tτ -

	

- i
. λ

L ι
. λ : ...

ιι.rξ-Υ .

	

-

	

.

	

.

	

.

	

.

	

.

	

. .

	

.

	

S
-1 - ς -	- kL.L .+ ti' .

	

_-._

	

. .

	

χ..

	

.- γ

}rή°'
....

	

_"'`-,γ
κ

	

7

2~PHA

1~
τΎ

_

	

.R .

	

~
.ti

	

.

	

.

	

.

,,.

	

~

	

. "

	

.

	

.	~ .	~ .

	

.

	

.

	

.Αλ

	

Σ-

	

t

	

R

	

. _

	

_:

V . .

	

~<
L
-ς

	

\{

.?λή' Γ-" .~Jιϊ~

	

Γ ι _

	

:

	

-



lektronnc

Tektronix, Inc.
Ρ.Ο. Box 500
Beaverton, Oregon

	

97077

	

Serial Number

COMMITTEDTO EXCELLENCE

PLEASE CHECK FOR CHANGE INFORMATION
AT THE REAR OF THIS MANUAL.

FG 501 Α
2 MHz

FUNCTION
GENERATOR

I NSTRUCTION MANUAL

F irst Printing AUG 1980
ο7ο-2957-οο

	

Revised SEP 1981



Copyright ® 1980 Tektronix, Inc . All rights reserved .
Contents of this publication may not be reproduced in any
form without the w ritten permission of Tektronix, Inc .

Products of Te kt ronix, Inc. and its subsidiaries are cove red
by U.S. and foreign patents and/or pend i ng patents .

TEKTRONIX, ΤΕΚ , SCOPE-MOB ILE, and
iste red trademark s of Tektronix, Inc.

a re reg-

Pι inted in U.S.A . Specification and pr ice change privileges
a re reserved .

Copy right © 1980 TEKTRONIX I NC . Tous droits rέse rvέs .
Le contenu de ce manu el ne peut et re r eprodu it sous quelque fo r-
me qu e ce soit sans Ι 'accord cle Tektronix Inc .

Τουτ les produ its TEKTRONIX τοητ br evet βs US et Et range r et
les logotypes TEKTRONIX, ΤΕΚ SCOPE MOB I LE, Qjp τοητ
dέpos βs .

Impr imέ αυχ USA . TEKTRONIX se rβserve le dr oit de modifier
ca ract έ r istiques et pr ix cla n s le cadre de d6veloppements techn o-
logiqu es .

Copyright © 1980 du rch Tektronix, Inc . Alle Rechte vorbe-
halten . De r Inh alt diese r Pub likation darf ohne Genehmigung
νοπ Tekt ronix, Inc . nicht weitergegeben werden.

Produkte νοη Tektronix, Inc . und seinen Tochte rgesellschaften
sind durch US- und Auslandspatente und/oder schwebende
Patente abgedeckt .

TEKTRONIX, ΤΕΚ , SCOPE-MOB ILE and

	

sind geschUtzte
Warenzeichen νοη Tektronix, Inc .

Gedruckt in U.S.A . Spezifi kations- und Preis tinderungen
blei ben vorbehalten .

C 1980 !F- ΚΓκ #VΙτ4τ ~

T EK T RO N IX, ΤΕΚ , SCOPE-MOB I LE,
ιt τη F Q=~ τ i~52

	

εΙ ι~s τ. .- α

*~ ι= τΕΠ ~η ~ 1i~~1ςξ U1ι~~1~lt~qls < x~ T6

Άh~#ιη $~~



TABLE OF CONTENTS
Page

LIST OF ILLUSTRATIONS

	

. . . . . . . . . . . . . . . . . . IV

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . ν
OPERATOR SAFETY SUMMARY . . . . . . . . . . . . . . vi

SERVICING SAFETY SUMMARY . . . . . . . . . . . . . . vii

Section 1 SPECI FICATION . . . . . . . . . . . . . . . 1-1

I ntroduction . . . . . . . . . . . . . . . . . . . 1-1

Instrument Descri ption . . . . . . . . . . . 1-1

Accessories . . . . . . . . . . . . . . . . . . . 1-1

Performance Conditions . . . . . . . . . .

	

1-1

Electrical Characteristics . . . . . . . . . .

	

1-2

Miscellaneous Characteristics . . . . . .

	

1-4

Environmental Characteristics . . . . . . 1-4

Physical Characteristics . . . . . . . . . . 1-5

Section 2 OPERATING INSTRUCTIONS . . . . . . 2-1

ENGLISH VERSION

Introduction . . . . . . . . . . . . . . . . . . . 2-1

I nstallation and Removal . . . . . . . . . . 2-1

Repackaging For Shipment . . . . . . . . 2-1

Controls and Connectors . . . . . . . . . 2-2

Frequency Control And Function
Selection . . . . . . . . . . . . . . . . . . . 2-3

Trigger And Gate Controls . . . . . . 2-3

Output Controls . . . . . . . . . . . . . . 2-3

Operating Consi derations . . . . . . . . . 2-4

Output Connections . . . . . . . . . . . 2-4

Risetime and Falltime . . . . . . . . . . 2-4

Impedance Matchi ng . . . . . . . . . . 2-4

F i rst Time Operation . . . . . . . . . . . 2-4

Operating Modes . . . . . . . . . . . . . . . 2-5

Free-Runn i ng Output . . . . . . . . . . 2-5

Triggered Or Gated (Burst)
Operation . . . . . . . . . . . . . . . . . . 2-5

SECTION 2 OPERATING INSTRUCTIONS(cont)

Voltage Controlled Frequency (VCF)
Operation . . . . . . . . . . . . . . . . . . 2-5

Trigger Output . . . . . . . . . . . . . . . 2-6

Basic Waveform Capabilities . . . . . . .

	

2-6

Applications . . . . . . . . . . . . . . . . . . .

	

2-9

Response Analysis . . . . . . . . . . . .

	

2-9

Tone-Burst Generation . . . . . . . . . 2-9

FRENCHVERSION

FG 501Α

Page

CHAPITRE 2 INSTRUCTIONS D'UTILISATION
Introduction . . . . . . . . . . . . . . 2-1
Installation et ιetrait

	

. . . . . . . .

	

2-1
Instructions de r6emballage pour
expέdition . . . . . . . . . . . . . . . . 2-1

Commandes et bornes

	

. . . . . . . . . .

	

2-2
Selection de Is frdquence et de Is
fonction . . . . . . . . . . . . . . . . 2-3
Commandes de dέclenchement et
de validation

	

. . . . . . . . . . . . . .

	

2-3
Commandes de sortie

	

. . . . . . . .

	

2-3
Instructions d'utilisation

	

. . . . . . . .

	

2-4
Connexions de sortie

	

. . . . . . . .

	

24
Temps de montέe et de descente . .

	

2-4
Adaptation d'impέdance

	

. . . . . .

	

2-4
Premi6re mise en service

	

. . . . . .

	

2-4
Modes d'utilisation

	

. . . . . . . . . . . .

	

2-5
Sortie . . . . . . . . . . . . . . . . . . 2-5
Fonction d6clenchement ου porte
de validation (salve) . . . . . . . . . .

	

2-5
Fonctionnement an contr6le de
frέquence par tension (VCF) . . . .

	

2-5
Sortie de d6clenchement

	

. . . . . .

	

2-6
Caractdristiques des formes d'ondes de
base . . . . . . . . . . . . . . . . . . . . . . 2-6
Applications . . . . . . . . . . . . . . . . 2-9
Analyse de rέponse

	

. . . . . . . . . .

	

2-9
Gdnέration de salves de signaux ου
multiplication de la fr6quence par
paliers . . . . . . . . . . . . . . . . . . 2-9



FG 501Α

Kapitel 2

TABLE 0F CONTENTS (cont)
GERMAN VERSION

Page Page
JAPANESE VERSION

BEDIENUNGSANLEITUNG
Deutsche Beschreibung

E i nf0h ru ng . . . . . . . . . . . . . . . . . . 2-1 M 2 ~ IN#03Σ 13,q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - Ι

Inbetriebnahme . . . . . . . . . . . . . . . 2-1 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Verpackung des Ger9tes. . . . . . . . 2-1 W1-,t43 .~ Ut{St i ) ιά -f l.*ιA. . . . . . . . . . . . . . . . . . 2 - ι

Bedien ungselemente und WWYA.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - ι

Ansch l Cisse. . . . . . . . . . . . . . . . . . . . 2-2 αί F εα-A, t α 4, η !~l . . . . . . . . . . . . . . . . . . . . . . . .2 -2

Frequenzeinsteller und f-9 i9ftα> F εα -Aι8 .t τF

Funktionswahlschalter . . . . . . . . . 2-3 7 -1 i `! ί a i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - 3

Trigger- und Gate-Elemente . . . . . 2-3 F 1) ;Y43 .t tλfT- F " αi F εα -A . . . . . . 2 - 3

Bedienungselemente des tti17 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - 3

Ausgangs . . . . . . . . . . . . . . . . . . . 2-3
#o1*L~.. -D ι N Ζ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 _ 4

~Hl 17 α 4, -.7 :5t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4Bedienungshinweise. . . . . . . . . . . . . 2-4
1-E 1) 43 .t UUAT ι) tΡ~9 . . . . . . . . . . . . . . . . . . . . . 2 _ 4

Ausgangsansch lOsse . . . . . . . . . . 2-4
Τ% σ " .... . . . . . . . . . . . . . . . . .. . . . . 2 - 4

Anstiegs- und Abfallzeiten . . . . . . 2-4 **of.IF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 _ 4
Im pedanzanpassung . . . . . . . . . . . 2-4 o1,Fξ- F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2_ ς
Inbetriebnahme. . . . . . . . . . . . . . . 2-4 7 f) --5>W417.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - ς

Betriebsarten . . . . . . . . . . . . . . . . . . 2-5 F 1) fi #3 .t Zλfr- I- (/ ~ -,7, F)
Freilaufender Ausgang . . . . . . . . . 2-5 ξ- Flβ1~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - ς
Getriggerter oder torgesteuerter g}'βF.9 5&ftαί F ια-Ιι (VCF) Oft. . . . . . 2 - ς
Betrieb . . . . . . . . . . . . . . . . . . . . . 2-5 F 1)13 til 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2_6

Frequenzmodulation (VCF-Betrieb) 2-5 ~~ά~tαί9ifίιΨ~17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - 6

Triggerausgang . . . . . . . . . . . . . . . 2-6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - g

Grundsignalformen . . . . . . . . . . . . . . 2-6 f=]ίgV441tbtFA " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 - 9

Anwendungen. . . . . . . . . . . . . . . . . . 2-9 F -i " /~- ;K F 091: . . . . . . . . . . . . . . . . . . . . . 2 - g

Analyse des IJbertragungs-
verhaltens. . . . . . . . . . . . . . . . . . . 2-9

Tonfrequenzburst-Generator . . . . . 2-9



Section 3

Section 4

REV Α DEC 1980

TABLE 0F CONTENTS (cont)

FG 501Α

Page Page

THEORY OF OPERATION . . . . . . . . 3-1 Section 5 MAINTENANCE . . . . . . . . . . . . . . . . 5-1

Introduction . . . . . . . . . . . . . . . . . . . 3-1 General Maintenance Information . . . 5-1
Loop . . . . . . . . . . . . . . . . . . . . . . . . 3-1 Static Sensitive Components . . . . . 5-1

Frequency Control And Summing Cleaning . . . . . . . . . . . . . . . . . . . 5-1
Amplifier . . . . . . . . . . . . . . . . . . . 3-1 Obtaining Replacement Parts . . . . 5-2
Current Sources And Switch . . . . . 3-1 Soldering Techn iques . . . . . . . . . . 5-2
Timi ng Capacitors And Capacitance Semiconductors . . . . . . . . . . . . . . 5-2
Multiplier . . . . . . . . . . . . . . . . . . . 3-1 I nterconnecti ng Pi ns . . . . . . . . . . . 5-2
Triangle Buffer . . . . . . . . . . . . . . . 3-1 Coaxial Cables . . . . . . . . . . . . . . . 5-2
Level Comparators . . . . . . . . . . . . 3-2 Multipin Connectors . . . . . . . . . . . 5-3
Reference Voltages . . . . . . . . . . . . 3-2 Cam Switches . . . . . . . . . . . . . . . 5-3
Loop Logic . . . . . . . . . . . . . . . . . 3-2 Pushbutton Switches . . . . . . . . . . 5-4
Trigger Generator . . . . . . . . . . . . 3-2 Front Panel Latch Removal . . . . . . 5-4
Squarewave Generator . . . . . . . . . 3-2 Rear I nterface Information . . . . . . . . 5-4
Phase Clamp Threshold Detector . . 3-2 Functions Available At Rear
Current Amplifier . . . . . . . . . . . . . 3-3 Connector . . . . . . . . . . . . . . . . . . 5-4

Trig/Gate Amp and Sine Shaper . . . . 3-3
Trig/Gate Amp And Logic . . . . . . . 3-3
Sine Shaper . . . . . . . . . . . . . . . . . 3-3

Transconductance Am plifier . . . 3-3
Shaper . . . . . . . . . . . . . . . . . . 3-3 Section β OPTIONS . . . . . . . . . . . . . . . . . . . . 6-1

Output Buffer . . . . . . . . . . . . . . 3-3
Output Am plifiers And Attenuators . . 3-4
Power Supply . . . . . . . . . . . . . . . . . 3-4
+20 V Supply . . . . . . . . . . . . . . . . . . 3-4 Section 7 REPLACEABLE ELECTRICAL PARTS
+15 V Supply . . . . . . . . . . . . . . . . . . 3-4
+5 V Supply . . . . . . . . . . . . . . . . . . 3-4
-20 V Supply . . . . . . . . . . . . . . . . . . 3-4
-15 V Supply . . . . . . . . . . . . . . . . . . 3-4

Section 8 DIAGRAMS AND I LLUSTRATIONS

Adjustment Locations
CALIBRATION . . . . . . . . . . . . . . . . . 4-1 Block Diagram
Perfo rmance Check . . . . . . . . . . . . . 4-1 Schematic Diagrams

I ntroduction . . . . . . . . . . . . . . . . . 4-1 Parts Location Grids and Reference

Test Equipment Requ ired . . . . . . . 4-1
Charts

Adjustment Procedure . . . . . . . . . . . 4-8
Introduction . . . . . . . . . . . . . . . . . 4-8
Services Available . . . . . . . . . . . . 4-8
Recalibration I nterval . . . . . . . . . . 4-8 Section 9 REPLACEABLE MECHANICAL PARTS

Test Eq uipment Requi red . . . . . . . 4-8 Exploded View
Preparation . . . . . . . . . . . . . . . . . 4-8 Accessories



FG 501Α

ΊΥ

LIST OF ILLUSTRATIONS

REV Α DEC 1980

Fig.
No . Page

Fig.
No . Page

2-1 INSTALLATION AND REMOVAL . . . . . . 2-1 4-5 TEST SETUP FOR DIAL CAL AND LOOP
2-2 CONTROLS AND CONNECTORS .

. . . .
2-3 DELAY ADJUSTMENT . . . . . . . . . . . . . 4-14

2-3 SWEPT FREQUENCY RANGE (VCF) . . . 2-6 5-1 COAXIAL END LEAD CONNECTOR
ASSEMBLY 5-3

2-4 BASIC FUNCTIONS (WAVEFORMS) . . . 2-7 . . . . . . . . . . . . . . . . . . . . .

5-2 ORIENTATION AND DISASSEMBLY OF
2-5 RAMPS AND PULSES . . . . . . . . . . . . . 2-7

MULTIPIN CONNECTORS . . . . . . . . . . 5-3
2-6 PHASE RELATIONSHIPS (OUTPUT AND

5-3 EXTENSION SHAFT AND PUSHBUTTON
TRIG) . . . . . . . . . . . . . . . . . . . . . . . . . 2-7

REMOVAL . . . . . . . . . . . . . . . . . . . . . . 5-4
2-7 TRIGGER SIGNAL AMPLITUDE

5-4 REAR INTERFACE CONNECTOR
REQUIREMENTS . . . . . . . . . . . . . . . . . 2-7

ASSIGNMENTS . . . . . . . . . . . . . . . . . . 5-5
2-8 GATED OPERATION (WAVEFORMS) . . 2-8

2-9 TRIGGERED OPERATION
(WAVEFORMS) . . . . . . . . . . . . . . . . . . 2-8 ΝΟΤΕ

2-10 PHASE CONTROL (WAVEFORMS) . . . . 2-8

2-11 ANALYZING CIRCUIT OR SYSTEM The following illustrations appear in the Diagrams

RESPONSE . . . . . . . . . . . . . . . . . . . . . 2-9 and Illustrations foldout section.

2-12 TONE BURST GENERATION . . . . . . . . 2-10

4-1 TESTSETUPFORDIAL ALIGNMENTAND
OFFSET ADJUSTMENT . . . . . . . . . . . . 4-9 8-1 ADJUSTMENT AND TEST POINT

LOCATIONS AUXILIARY BOARD (Α12)
4-2 TEST SETUP FOR SINE DISTORTION

8-2 ADJUSTMENT AND TEST POINT
ADJUSTMENT . . . . . . . . . . . . . . . . . . . 4-11 LOCATIONS MAIN BOARD (Α10)

4-3 TEST SETUP FOR OFFSET AND 8-3 BLOCK DIAGRAM
SINE/SQUARE AMPLITUDE 8-4
ADJUSTMENT . . . . . . . . . . . . . . . . . . . 4-12

and PARTS LOCATION GRIDS
4-4 TEST SETUP FOR SQUAREWAVE 8-5

COMP/RISE AND FALLTIME
ADJUSTMENT . . . . . . . . . . . . . . . . . . . 4-13



LIST O F TABLES

NO ΤΕ

The following tables appea r in the Diag rams and
Illust rations foldout section.

8-1

th ru	CO MPONENT REFEREN CE CHARTS
8-5

Table
No . Page
1-1 ELECTRICAL CHARACTERISTICS . . . . 1-2

1-2 M ISCELLANEOUS . . . . . . . . . . . . . . . . 1-4

1-3 ENV I RO NMENTAL . . . . . . . . . . . . . . . . 1-4

1-4 PHYSICAL CHARACTERISTICS . . . . . . 1-5

4-1 TEST EQU I PMENT REQ UI RED . . . . . . . 4-1

5-1 RELATI VE SUSCEPTI B I LITY TO STATIC
DISCHARAGE DAMAG E . . . . . . . . . . . . 5-1



FG 501Α

The general safety i nformation in t his part of thesummary
is for both operati ng and servici ng personnel . Specific
warnings and cautions will be found throughout the
man ual where they apply, but may not appear in th is
summary.

In This Manual

CAUTION statements i dentify conditions or practicest hat
could result i n damagetot he equi pment or other property .

WARN I NG statements i dentify conditions or practices
t hat could result i n personal i nj ury or loss of life .

As M arked on Equipment
CAUTION indicates α personal i nj ury hazard not im-
mediately accessi ble as one reads t he mar ki ng, or α
hazard to property incl ud i ng the equipment itself .

DANGER indicates α personal in jury h azard immediately
accessible as one reads t he mar king.

In This Manual

As Marked on Equipment

Power Source

Th is product is inten ded to operate from α power module
connected to α power source that will not apply morethan

OPERATOR SAFETY SUMMARY

TERMS

SYMBOLS

This symbol i ndicates where applicable
cautionary or ot her information is to be
found .

DANGER - High voltage .

Protective ground (earth) terminal .

ATTENTION - refer to manual .

250 volts rms between t he supply conductors or between
either supply conductor and ground . Α protective ground
connection by way of the grou nd i ng conductor i n t he
power cord is essential for safe operation.

Grounding the Product
This product is grounded th roug h thegrou nd i ng conduc-
tor of the power mod ule power cord. To avoid electrical
sh ock, plug the power cord into α properly wired recep-
tacle before connecti ng to the prod uct i nput or out put
te rmi nals. Α protective ground connection by way of the
groundi ng conductor in t he power module power cord is
essential for safe operation.

Danger Arising From Loss of Ground

U pon loss of the protective-ground connection, all
accessible conductive parts (i nclud ing knobs and con-
trols that may appear to be i nsulating) can rend er an
electric s hock.

Use the Proper Fuse

To avoid fire hazard, use only the fuse of correct type,
voltage rating and current rati ng as specified in t he parts
list for your product.

Refer fuse replaceme nt to qualified service personnel .

Do Not Operate in Explosive Atmospheres
To avoid explosion, do not operate this prod uct i n an
explosive atmos phere unless it has been specifically
certified for suc h o peration.

Do Not OperateW ithout Covers

To avoid personal in j ury, do not operate this product
wit hout covers or panels installed . Do not apply powerto
t he plug-i n via α plug-in extender.



Do Not Service Alone

SERVICI NG SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do not perform i nternal service or adjustment of this
prod uct unless another person capable of rendering first
aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages may exist at several points i n this
product. To avoid personal i njur y, do not touch exposed
connections and components while power is on .

Power Source

FG 501Α

Disconnect power before removing protective panels,
solderi ng, or replacing components.

This product is intended to operate i n α power module
connected to α power source that will not apply morethan
250 volts rms between the supply conductors or between
either supply conductor and ground . Α protective ground
connection by way of the grou nd i ng conductor in the
power cord is essential for safe operation.
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INTRODUCTION

This section of the manual contai nsαgeneral descrip-
tion of the FG 501Α and complete electrical, envi ronmen-
tal, and physical specifications . Standard accessories are
also listed. I nst rument option i nformation is located in the
back of this man ual in α separate section.

INSTRUMENT DESCRI PTION

The FG 501Α Function Generator provides low distor-
tion sine, square, triangle, ram p, and pulse waveforms
over the frequency range 0.002 Hz to 2 MHz i n eight
decade steps. Dc offset upto±13 V is available.Waveform
triggeri ng and gating fu nctions, i n addition to bei ngslope
(+ or -) selectable, are provided wit h variable phase
control capable of up to ±90° phase shift . The symmetry
of the output waveform may also be varied from 5to 95%.
Step attenuators provide up to 60 dB of attenuation in
20 dB steps. Α variable amplitude control provides an
additional 20 dB attenuation.

Αvoltage-controlled frequency (VCF) i nput is provided
to control the output frequency from an external voltage
source. The output frequency can be swept above and
below t he selected freq uency to α maximum of 1000:1
depending on t he polarity and amplitude of theVCF input
signal and the selected output frequency.

SPECI FICATION
ACCESSORI ES

Section 1-FG 501Α

The only accessory shi pped with the FG 501Α is the
Instruction Manual .

PERFORMANCE CONDITIONS

The electrical characteristics are valid with thefollow-
ing conditions:

1 . The instrument must have been adjusted at an
ambient temperature between +20°C and +30°C and
operating at an ambient temperature between 0° C and
+50° C.

2. The i nstrument must be i n α non-condensing en-
vironment whose limits are descri bed under Environmen-
tal .

3. Allow twenty minutes warm-up timefor operation to
specified accuracy; sixty minutes after exposure to or
storage in high humidity (condensi ng) environment .

Items listed i n the Perfo rmance Requirements column
of the Electrical Characteristicsareverified by completing
the Performance Check in this manual . Items listed in the
Supplemental Information column may not be verified in
this manual; they are either explanatory notes or perfor-
mance ch aracteristics for which no limits are specified.
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Table 1-1

ELECTRICAL CHARACTERISTICS

Characteristics Performance Requirements Supplemental Information

Frequency Provided i n eight decade steps plus
variable, wit h overlap on all

Range ranges.

Si ne-wave, square-wave, .002 Hz to 2 MHz cali brated portion Calibrated portion of d ial extends
and triangle of d ial . from 20 to 2. Portion of dial from

2 to .2 is uncalibrated

.0002 Hz to .002 Hz u ncalibrated
portion of d ial .

Ramp and Pulse .002 Hz to 200 kHz f5°/ο calibrated Meas ured at 50ο/ο duty cycle.
portion of dial .

.0002 Hz to .002 Hz uncalibrated
portion of dial.

Variable Symmetry

Duty Cycle <5 ο/ο to >95ο/ο . Activation of Symmetry control
divides output freq uency by -10.

Output Amplitude At least 30 V Ρ-Ρ into an open Offset control off .
circuit, at least 15 V ρ-ρ into
50 Ω. (Front panel only.)

Output Im pedance Front panel το = 50 Ω ±10ο/ο .

ΑΤΤΕΝ i n 0 dB position.

Rear inte rface zo = 600 Ω -10ο/ο .

Offset Range At least ±13 V into open ci rcuit,
at least ±6.5 V i nto 50 Ω.
Maximum peak sign al plus offset
cannot exceed ±15 V i nto an
open circuit, or ±7.5 into 50 Ω.
(Front panel only .) Offset reduced
by attenuators .

Frequency Resolution 1 part i n 10° of f ull scale with
frequency vernier control .

Stability (Freq uency)

Time -<0.1 ο/ο for 1 hour,
<,0.5ο/ο for 24 hours .

Temperature Wit hi n 2ο/ο from .2 Hz to 2 MHz, and
wit hi n 10ο/ο from .002 Hz to .2 Hz . The
FREQUENCY Hz d ial must be on the
cali brated portion. The i nstrument
must be i n α temperature between
0° C and +500C and checked
after α 1 hour warmup. VAR SYMM
control disabled.
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Characteristics Performance Requirements Supplemental Information

Amplitude Flatness Measured with 0 dB ΑΤΤΕΝ button
"IN" and output d rivi ng 50 Ω load.
( Front panel only .)

Si newave ±0.1 dB 20 Hz to 20 kHz Typically ±.5 dB .002 Hz to 20 Hz.
(10 kHz Sinewave Ref)

±0.5 dB 20 kHz to 1 MHz

±1 dB 1 MHz to 2 MHz

Squarewave Peak to peak amplitude within Typically within ±.5 d B .002 Hz
(10 kHz Sq uarewave Ref) ±0.5 dB of squarewave reference to 20 Hz .

amplitude 20 Hz to 2 MHz.

Triangle Peak to peak amplitude withi n Typically with in ±.5 d B .002 Hz
(10 kHz Triangle Ref) ±0.5 dB of triangle wave refer- to 20 Hz.

ence amplitude 20 Hz to 200 kHz.
Wit hin 2 dB 200 kHz to 2 MHz.

Sinewave Distortion <0.25ο/ο 20 Hz to 20 kHz on 10 3 20° to 30°C . Measured with
range and below. wit h average respond i ng THD meter.

Measurement bandwidth limited to
approximately 300 kHz.

<0.5%ο 20 kHz to 100 kHz. Verified at 15 V ρ- ρ i nto 50 Ω load .
Must be on cali brated portion of
dial . VAR SYMM control off . Offset
control off.

All harmon ics at least 30 dB below Trig output drivi ng open circuit .
fundamental from 100 kHz to 2 MH z.

Squarewave Output Step ΑΤΤΕΝ i n 0 dB position.

Risetime a n d Falltime <25 ns at 15 V ρ-ρ into 50 Ω.

Aberrations (p - p) <_3ο/ο (Front panel only .)

Pulse Output Ste p ΑΤΤΕΝ in 0 d B position.

Risetime an d Falltime <25 ns at 15 V ρ-ρ i nto 50 Ω.

Aberrations (p - p) <3%ο (Front panel only .)

VCF Input 10 V 1000 :1 Positive going voltage i ncreases
freq uency. Maximum Slew Rate =
0.5 V/μs. VCF must not exceed
range limits . Maximum input <15 V pk .

Ext Trig/Gate I nput

Impedance =2 kΩ

Threshold Level +1 V ±20%ο . Maximum i n put < 15 V pk .

Trigger Outp ut > +4 V i nto open circuit .
+2 V i nto 50 Ω.

Variable Ph ase Range At least ±90° . Sine and Tria ngle only .
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Characteristics

Power Consumption

Recommended Adjustment
I nterval

Warm-up Time 20 minutes.

Table 1-1 (cont)

Table 1-2

MISCELLANEOUS

12 W or less . (plug-i n only)

1000 hours or 6 mont hs, whic hever occurs first .

Table 1-3

ENVIRONMENTAL'

Descri ption

Characte ristics Perfo rmance Requi rements Supplemental Information

Attenuators 60 dB in 20 dB steps. >20 dB
additional attenuation with amplitude
control.

Accu racy ±1 dB. Verified at 20 kHz.

Dial Accu racy W it hin 3ο/ο of full scale 20 to 2. 2 to .2 Uncal .

Triangle

Linearity Greater than or equal to 99°/ο 20 Hz to
200 kHz. 97°/ο 200 kHz to 2 MHz (cali-
brated). M easured from 10ο/ο to
90ο/ο of waveform .

Time Symmetry Better than 1 ο/ο 20 Hz to 200 kHz.
5ο/ο 200 kHz to 2 MHz (calibrated) .

Characteristics Description

Temperature M eets M IL-Τ-28800B, class 5.

Operati ng 0° C to +50° C

Non-operating -55°C to +75°C

Humi dity 95ο/ο RH, 0°C to 30°C Exceeds M I L-Τ-28800B, class 5.

75% RH to 400 C
45°/ο RH to 50°C

Altitude Exceeds M I L-Τ-28800B, class 5.

Operati ng 4.6 Km (15,000 ft)

Non-operating 15 Km (50,000 ft)

Vibration 0.38 mm (0.015") peak to peak, Exceeds M I L-Τ-28800B, class 5,

5 Hz to 55 Hz, 75 minutes. wh en installed in qualified
power modules.



αWith power module .
b Refer to TM 500 power modu le speci fications.
`W ithout power module.

Fin ish

Net Weigh t

Overall Dimensions

REV Α DEC 1980

Characteristics

Table 1-3 (con t)

Table 1-4

PHYSICAL CHARACTERISTICS

Descript ion

Specification- FG 501Α

Plastic/al uminum lami nate front pan el . Anodized alumin um chassis.

1 .88 1 bs ( .85 kg)

Height 5 in (126mm)
W idth 2.6 in (67mm)
Length 11 .9 in (303mm)

Characteristics Description

Shock 30 G's (1/2 sin e), 11 ms dura- Meets M I L-Τ-28800B, class 5,
tion, 3 shocks i n each direc- when i nstalled i n q ualified
tion along 3 major axes, 18 power modules."
total shocks.

Bench Handling` 12 drops from 45°, 4" or Meets M I L-Τ-28800B, class 5.
equ ilibrium, whichever occurs
fi rst .

Transportation` Qualified under Nation al Safe Tran sit Associatio n Preshipment Test
Procedu res 1A-B-1, and 1A-B-2 .

EMC With i n limits of MIL-461A, and F.C.C . Regulatio n s, Part 15, Subpart J,
Class Α.

Electrical Discharge 20 kV maximum charge applied to instrument case .



OPERATING INSTRUCTIONS

INTRODUCTION

This section of them anual provi des operati ng i nforma-
tion required to obtain the most effective performance
from the FG 501Α. I ncluded are installation and removal
i nst ructions, α functional description of the front panel
controls, and α general descri ption of the operati ng
modes. Some basic applications of the instrument are also
briefly discussed .

INSTALLATION AND REMOVAL

The FG 501Α is cali brated and ready to use when
received. It operates i n one compartment of any TM 500-
series power module. Refer to the power module i nst ruc-
tion manual for li ne voltage requirements and power
m od ule operation.

To prevent damage to the FG 501Α, turn the power
module off before installation or removal of the
instrument from the mainframe. Do not use ex-
cessive force to install or remove.

Check to see that the plastic barriers on the i nter-
connecti ng j ack of the selected power module compart-
ment match the cutouts i n the FG 501Α circuit board edge
connector. If they do not match, do not insert the
instrument until the reason is fou nd . When the units are
properly matched, align the FG 501Α chassis with the
upperand lower guides of the selected compartment (see
Fig . 2-1) . I nsert the FG 501Α i nto the compartment and
press firmly to seat the circuit boardedge connector ί η the
power module interconnecting j ack. Apply power to the
FG 501Α by operating the power switch on t he power
module.

To remove the FG 501Α from t he power module, pull
the release latch (located i n thelower left corner) until the
i nterconnecting j ack disengages. The FG 501Α will now
slide st raig ht out.

REPACKAGING FOR SH IPMENT

If the Tektronix inst rument is to be shipped to α
Tektronix Service Center for service or repair, attach α tag

Section 2-FG 501Α

showing: owner (with address) and the name of an
i ndividual at your firm that can be contacted . I nclude
complete instrument serial number and α description of
the service requ ired .

If the original package is not fit for use or not available,
repackage the instrument as follows:

Surround the inst rument with polyethelene sheeti ng, or
other suitable material, to protect the exterior finish.
Obtai n α carton of corrugated cardboard of adequate
st rength and havi ng inside dimensions no lessthan six
i nches more than the i nst rument dimensions. Cushion
t he i nstrument by tightly packing dunnageor urethane
foam between the carton and t he i nstrument, on all
sides . Seal the carton with shipping tape or an in-
dustrial stapler .

The carton test strength for your i nstrument is 200
pounds.

Fig . 2-1 . Plug-in installation and removal .
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Alt houg h the FG 501Α is calibrated and ready to use,
the functions a nd actions of the co ntrols and connectors
should be reviewed before attem pti ng to use it . All

English 2-2

CONTRO LS AND CONNECTORS

Fig . 2-2. Controls and con nectors.

controls necessary fo r operation of the i nstrument are
located on t he front panel . Α brief descri ption of these
controls follows. Refer to Fig . 2-2.



Ο
MULTI PLIER-Selectstheoutput frequency i n eight
decade steps in conjunction with the FREQUENCY
Hz control .

Operating Instructions-FG 501Α

GATE-When pressed causes continuousoutput of
the selected waveform for theduration of the gating
pulse .

SLOPE-Button selects, in TRIG mode, theslope of
the input signal which will trigge r the selected
output waveform . In GATE mode, whether output
gating will occurwhen the level of the i nput sig nal is
above or below the threshold level of +1 V.

TRIG/GATE IN-Βηc connector used to apply the
extern al trigger or gati ng signal .

VCF INPUT-Bnc connector for applyi ng an exter-
nal voltage for controlli ng the output frequency of
the generator.

TRIGGER OUTPUT-Βηεconnectorwhich outputs
one positive pulse for each cycle of the selected
output waveform.

OUTPUT CONTROLS
ATTENUATOR BUTTONS-Attenuate the ampli-
tude of theselected output waveform ί η 20 dB steps
to α maximum of 60 dB when pressed .

AMPL-Var ίes the amplitude of the selected output
waveform , between steps of the attenuator buttons.

OFFSET-Pull and turn control, concentric with the
AMPL control, provides up to ±13 V dooffset of the
output waveform.

OUTPUT-Βπεconnector for output of theselected
waveform .

RELEASE LATCH-Pull to disengage the FG 501Α
from the power module .
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POWER-Illuminated when power is applied to the 11
FG 501Α.

FREQUENCYCONTROLAND FUNCTION
SELECTION 12

FREQUENCY Hz-Selects the frequency of the
output waveform in conjunction with the
MULTI PL I ER control .

FREQ - 10-ill um i nated when the variable sym- 13
metry function is activated.

4Ο FUNCTION BUTTONS-Select square, triangle, 14
and sine waveforms .

Ο
VAR SYMM-(push to enable) adjusts time-based
symmetry ofthe selectedoutput waveform . Reduces 15
the frequency of the output waveform by α factor
- 10 and illum inates the FREQ = 10 i ndicator.

Ο FREQUENCY VERNI ER-For fi ne adjustment of
output frequencyto at least 1 partin 10' of full scale.

16

TRIGGER AND GATE CONTROLS
VAR 0-Selects phase lead or lag, up to ±90°, 18
relative to input trigger or gate waveform .

Ο9 FREE RUN-When pressed causes conti nuous
waveform output . 19

10 TRIG-When pressed causes output of one cycle of
selected waveform fo r each t rigger pulse applied to 20
the TRIG/GATE IN connector.
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OPERATING CONSIDERATIONS
OUTPUT CONNECTIONS

The out put of the FG

	

501A is designed to operate as α
50 Ω voltage sou rce working into α 50 Ω load. At higher
freq uencies, an untermin ated or im properly terminated
output will cause aberrations on the out put waveform .
Loads less than50Ω will reduce th e waveform amplitude.

Excessive distortion or aberrations, due to im proper
termination, are less noticeable at t he lower frequencies
(especially with sine and square waveforms) . To ensure
waveform p urity, observe the following precautions :

1 . Use good q uality 50 Ω coaxial cables and connec-
tors .

2.

	

M ake all connections tig ht and as short as possible.

3. Use good q uality attenuators if it is necessary to
reduce waveform am plitude applied to sensitive circuits .

4. Useterminationsorimpedance matching devices to
avoi d reflections when usin g lo n g cables (6 feet or more) .

5. Ensure that attenu ators, terminations, etc. have
adequate power handling capabilities for the output
waveform .

If there is α do voltage across the output load, use α
coupli ng capacitor i n series with the load. The time
constant of the coupling capacitor and load must be long
enoug h to mai ntai n pulse flatness .

RISETIME AND FALLTIME
If the FG 501Α is used to measure the rise or falltime of

α device, t he riestime characteristics of associated eq uip-
ment should be considered . If t h e risetime of the device
under test is at least 10 times greater than t he combined
risetimes of t he FG 501Α an d associated equ i pment, t he
error introd uced will not exceed 1 ο/ο , and generally can be
ignored. Wh en t he rise or falltime of t he test device is less
t han 10 times as lo ng as the combi ned risetimes of t he
testi ng system, th e actual risetime of the system must be
calculated . The risetime of the device under test can be
determi ned once the risetime of the system is kn own.
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IMPEDANCE MATCH I NG

If t he FG 501Α is driving α h ig h im pedance su ch as t he
1 MO i nput impedance (paralleled by α stated

capacitance) of t he vertical in put of an oscilloscope,
con nect the transmission line to α 50 Ω attenuator, 50 Ω
termi nation, and then to t he oscilloscope i np ut . The
attenuator isolates t he inp ut capacitance of t he device,
and t he FG 501Α is pro perly terminated.

FI RST TIME OPERATION
The Controls and Connectors pages give α descri ption

of the front panel co ntrols and connectors . The waveform
selectio n andfrequency determini ng controls are outli ned
in blue, the trigger fun ction controls and i nputs are
outlined in green, and the output co ntrols are outli ned i n
black.

The following exercise will familiarizet he o perator with
most functions of the FG 501Α.

NO ΤΕ

If any discrepancies are encountered during the
exercise, refer the condition to qualified service
personnel.

Preset the controls as follows:

Blue section:

FREQUENCY Hz

	

10
MULTI PL I ER 10`
FREQUENCY VERN I ER

	

Fully cw
WAVEFORM-SINE in
VAR SYMM

	

off

G reen section:

FREE RUN

	

i n
Black section:

ATTENUATOR	-20 dB
AMPL (variable)

	

Centered
OFFSET

	

off

Co nnect a50 Ω bnc coaxial cable terminated i n 50 Ω tο
the vertical input of an oscilloscope . Set theoscilloscope
controls to :

Vertical

	

1 V/Div DC Coupled
Horizo ntal (Time Base)

	

1 ms/Div

The oscilloscope should display 1 complete cycle per
d ivisio n of t he sine waveform ( a pproximately 10 cycles
across the graticule) .



1 . Alternately press the square, triangle and sine
buttons and observe the different waveshapes . Return to
the preset condition.

2. Alternately press the four attenuator buttons and
rotate the AMPL (variable) control to verify that the
waveform amplitude changes. Return these controls to the
preset condition.

3.

	

Pull the OFFSET knob out and rotate it . Notice the
change in d o level of the displayed waveform . Return the
OFFSET knob to the in position .

FREE-RUNN ING OUTPUT

The following procedure will provide α free-running
output with variable frequency and am plitude .

1 . Select the desired waveform .

2. Set theAMPL control fully counterclockwise . Check
that the VAR SYMM and OFFSET controls are in the off
(in) position .

3. Select the desired frequency with t he FREQUENCY
Hz dial and MULTIPLIER switch . Frequency eq uals d ial
setting times multiplier setting.

4. Connect the load to the FG

	

501A output connector
and adjust the AMPL control for the desired output
amplitude.

T RIGGERED OR GAT ED (BUR ST)
OPERATION

With t he FG 501Α set for free-running operation, as
described in previous paragraphs, apply thetriggering or
gating signal to the TRIG/GATE IN connector.

If only one cycle of the output waveform per trigger is
desired, push the TRIG b utton a nd select + or - slope.
One output cycle will now be generated for each input
trigger cycle.

OPERATING MOD ES

Operating Instructions-FG 501Α

4.

	

Push the VAR SYMM button to release it to the out
position . Observe that the FREQ - 10 indicator is il-
luminated and only one cycle of the output waveform is
displayed. Rotate the VAR SYMM control through its
range and notice the change in s hape of the square,
triangle, and sinewaveforms (with the appropriate buttons
pushed in) . Return the controls to the preset condition.

5. Rotate the FREQUENCY control and t he
MULTIPLIER switch while observing the change in fre-
quency of the displayed waveform. Return these controls
to the preset condition .

If more than one cycle of the output waveform is
desired, push the GATE button . The output will now be
continuous for the duration of the gating waveform. The
number of cycles per burst can be approximated by
dividing the gating signal duration by the period of
FG 501Α output frequency.

In triggered or gated operation the PHASE control
varies the start of the output waveform by ±90° . This
phase change is measured from the 0 V, 0° point on the
output waveform .

VO LTAG E CONTROLLED FREQUENCY
(VCF) OPERATION

The output frequency of any selected waveform can be
swept within α range of 1000 :1 by applying an external
voltage to the VCF I NPUT connector. The polarity of the
VCF input signal determines which direction the output
frequency sweeps from the selected frequency. Α positive
(+) going signal increases the frequency whileα negative
(-) going signal decreases the frequency. The amplitu de
and polarity of the input voltage can be selected within α
range of ±10 V depending on the FREQUENCY Hz dial
setti ng.

Themaximumswept frequency range of 1000 :1 encom-
passes the uncalibrated portion of the FREQUENCY Hz
dial (< .2 to 2) . To ensure that thefrequency does sweep at
least α range of 1000:1, it is recommended that the
FREQUENCY Hz dial beset at .2 and α 0 to+10 Vsignal be
applied to the VCF INPUT connector. It may be necessary
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to vary the FREQUENCY VERNI ER control to obtain t he
full 1000:1 swept range or the lowest swept frequency
desired.

Si nce the VCF input amplitude is α li near relationship,
the frequency output range can be determi ned from the
VCF input amplitude.

English 2-6

TRIGGER OUTPUT
Α +4 V square wave is available from the TRIG

OUTPUT connector . The frequency of the trigger out put
is determi ned by the frequency of the selected output
waveform. One trigger pulse is generated fo r each positive
cycle of the output signal except when square waves are
selected . When generati ng square waves, one trigge r
pulse is generated for each negative cycle of the output
signal . Trigger output impedance is 50 Ω.

BASIC WAVEFORM CAPABI LITIES

The followi ng photographs illust rate the basic waveform capabilities of the FG 501Α.

VC F +10

	

VC F 0
INPUT 0

	

INPUT -10

OUTPUT

λ

OUTPUT

SWEPT FREQUENCY
RANGE

ΙΛ
1~ ~kι r

VC F +5
0INPUT -5

OUTPUT

1431-05

Fig. 2-3. Swept Frequency range with 10 V signals applied to VCF IN connector.



TRIG OUTPUT'
Waveform

Triangle
Waveform"

Sinewave

Squarewave'

'Duty cycle of the TRIG OUTPUT waveform follows the
duty cycle of the OUTPUT waveform.

"Also ramps or pulses using the SYMMETRY control .

Fig . 2-4 . BASIC FUNCTIONS. Squa r e, triangle, and sine

	

Fig. 2-6. Phase r elationships between OUTPUT waveforms and
wavefo rms selecte d by f ront panel pushbuttons.

	

the TRIG OUT waveform .

Operating Instructions-FG 501Α

+1.5ν
(min .)

	

LEVEL----T-------

I

---- +1V

+0.5V
ΟΥ

+1.5Υ-
LEVEL_ _

	

+1V

OV

+1.5V
(min.)

OV

_ LEVEL
+1 V

2957-02

Fig. 2-5. RAMPS AND PULSES. These are obtained from the

	

Fig. 2-7. Trigger Signal amplitude requirements and trigge ring
basic waveforms by using the SYMMETRY control .

	

points .
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Fig. 2-8. GATED OPERATION . The top three traces are various
output waveforms and the bottom trace is the gating waveform
applied to the trigger INPUT connector with the GATE
pushbutton pressed in. Note the additional cycle completed after
the waveforms are gated off .

Fig . 2-9. TRIGGERED OPERATION . The top three traces are the
various output traces selected . The bottom trace is the triggering
waveform applied to the trigger INPUT connector with the TRIG
mode selected. Note that only one cycle of the output waveforms
is completed.
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Fig . 2-10. PHASE CONTROL OPERATION . This photograph
illustrates PHASE control usage in the triggered mode . The five
super-imposed traces illustrate the effect of the phase control .
This control provides ±90° of shift. The bottom trace is the
triggering waveform .



RESPONS E ANALYSIS

1 . Connect the eq ui pment as shown in Fig . 2-11 .

APPLICATIONS

The FG 501Α is particularly suited for determi ni ng
response characteristics of circuits or systems. This
application utilizes theVCF input of theFG 501Atosweep
the generator over α range of freq uencies . Refer to the
Voltage Controlled Frequency (VCF) Operation disc us-
sion under Operati ng Modes for additional information .

2. Set the MULTI PL I ER selector and FREQUENCY Hz
d ial for the desired up per or lower frequency limit
(depending on the direction you wish to sweep ) .

3. Apply th e desired waveform to t he VCF I NPUT
connector. (Α positive-going waveform will i ncrease the
freq uencywhile α negative-goi ng waveform will decrease
it .)

4. Adj ust the amplitu de of t he VCFinput waveform for
the desired output frequency range.

Operating Instructio ns-FG 501Α

5. Observe t he response characteristics on the
monitoring oscilloscope.

The freq uen cy at which α displayed response
characteristic occurs can be determined byfirst removi ng
the VCF input waveform, t hen manually adjusti ng the
FREQUENCY Hz d ial to agai n obtai n t he particular
characteristic observed in the swept display and read i ng
that frequency on the FREQUENCY Hz dial .

TONE-BURST GENERATIO N OR
STEPPED FREQUENCY
MULTI PLICATIO N

The FG 501Α can be used as α tone-burst generator or
frequency multi plier for ch ecking tone-controlled
devices . This application utilizes α ramp generator, such
as the TEKTRONIX RG 501, as α VCF signal source and α
pulse generator, such as the TEKTRONIX PG 501, as α
gati ng signal source .

The following procedure describes α tech nique for
obtaining α tone-burst or frequency multiplied output

Fig. 2-11 . Analyzing ci rcuit or system response.
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from the FG 501Α. Refer to the Gated (burst) Output and
Variable Phase and the Voltage-controlledFrequency
(VCF) Output discussions under Operation for additional
information .

1. Connect the equipment as shown in Fig . 2-12 .

2.

	

Push the GATE button ί ηandsetthePHASEcontrol
to the desired phase.

3. Set the ramp generator for the desired ramp dura-
tion and polarity.

4. Adjust the pulse generator period for the desired
number of bursts within the selected ramp duration .

VCF IN*

GATE IN*

Tone-Burst or
Stepped Frequency

Output

Π
ι

*Gating pulse synchronized with VCF Ramp .

2957-04
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Fig. 2-12 . Tone-burst generation or stepped frequency multiplication .

Adjust the pulse generator duration for the desired burst
width.

5. Select the sweep frequency range by adjusting the
FREQUENCY Hz d ial for one end of the sweep range
(upper or lower limit depending on the polarity of the
ramp) . Then, adjust the ramp generator amplitude for the
other swept frequency limit .

Various other tone-burst or frequency multiplied
characteristics can be obtained by using different gating
in put waveforms, i.e., triangle, sine, square, etc.



INSTRUCTIONS D'UTI LISATION

INTRODUCTION

Ce chap it re fou rnit les instructionsd'utilisation nέcessaires
pour utiliser Is FG 501Α selοn ses φssiblitάs maximales. Sont
βgalement incluses les instructions d'utilisation et de ιet r ait,
unedescription du r8le des commandes du panneau avant at
une information gβnbrale sur les modes d'utilisation . Certaines
applicationsde base sont έgalement br iέvement fournies .

INSTALLATION ET RETRAIT

Le FG 501Α est livrά άtαΙοππβ at pr¬t ά fonctionner . 11 peut
άtre utilisάdans η'imφrte qu el boitier d'alimentation de la
sάrie TM 500. Se reporter au manual d'instructionsdu ch fi ssis
d'alimentation pour touts information relative ά la miss sous
tension de Ι'appa reil. La figure 2-1 montre Is mέthoded'in-
sertion et de retrait de Ι'appareil .

ATTENTION

Couper l 'alimentation du ch8ssis αναητ d'insdrer ου
d'extraire Is FG 501Α (autrement, des arcs dlectriques
pourraient se produire au niveaudes connecteurs de
l'interface arridre, diminuer leurdur6e de vie et en-
dommager les circuits du tiroir).

Vάrifier que

	

las dέtιompeurs en plastique situέs sυι le
oonnecteur du chissis d'alimentation sέlectionnέ s'adaptent
αυχ encoches situέes sυι Is connecteur arriίredu ci rcu it im-
primέ du FG 501Α. Aligner ensuite Is tiιoi r aveo les rainuιes
supέrieure et i nfάrieure du compartiment sάlectionnά . Insέrer
ά fond Is FG 501Α afin qua Is ci rcu it imprimάse place co rrec-
tement dans Is connecteur .

Pour extrai re Is FG 501Α, ti rer Is loquet de verrouillage (si-
tυέ au coin infέrieur gauche) jusqu'ά ce qua Is connecteur
soit libέrέ . Faire ensuite glisser Ι'appareil ve rs Ι'extάr ieur .

INSTRUCTIONS DE REEMBALLAG E
POUR EXPEDITION

Si υη appareil Tektronix doit etre expέd iά ά υη centre de
maintenance Tektron ix, pour ent retien ου rέparation , atta-
chez ά Ι'appa r eil une έtiquette φrtant les indications suivan-
tes : nom du propriάtair e, Ι'adresse comp lάte et Is nom du
resφnsab le pouvant etre contact ά. Ne pas oub lieι de men -
tionneι Is type comp let de Ι 'i nstrument, Is num άro de sέrie
et unedescr iption de Ι 'intervention souhaitάe.

Chap itre 2 - FG 501Α

Nous vous recommandons de conserveι Is carton at Is ma-
tέr iel d'emballage d'or igi ne dans lesquels νουs avez reςu votre
appareil . Si vous η'avez pas prέse rvέ ceux-ci, emballez Ι 'in s-
trumentde Is man iέre suivante :

.

	

Procurez-vous une boite de carton οηdυΙά dάpassant
d'αυ moins 15 cm les dimensionsde Ι'appa reil de man iά-
re ά φuvoir entourer celu i-ci de matέr iaux protecte urs.
.

	

Entourez Ι 'instrument d'une feuille deφl uέthylάne
de man iάre ά assurer 1α protection du boitier .
.	I ntercalez entιe Is carton at Ι 'instιument de la mous-
se d'urέthane, d'une άpaisseur de 7,6 cm de chaque οίϊtά .
. Fermez Is carton au moyen d'unebande adhάsive ου
d'une grosse agιafeuse indu strielle .

Test de rέsistance de Ι'emballage pour cot appareil
100 kg.

Fig . 2-1. Installation et retrait du tiroir.
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Instructions d 'utilisation - FG 501Α

B ien que le FG 501Α soit etalonne et pret ά Stre utilise,
il est necessaire de se familiariser avec le r6le des command es
et bornes avant de proced er ά la mise en service de Ι 'αρρα -

Frerich 2-2

ΜΜΑΝ®Ε

	

ET B RNE

Fig. 2-2 . Commandes et bornes .

reii . Toutes les commandes necessaires ά Ι 'utilisation de Ι 'αρ -
pa r eil se trouvent su r le panneau avant (ci-desso us une rap ide
description de ces commandes ) . Se reporter ά la figure 2-2.



POWER. Voyant s'allumant lorsque Ια tension est app li-
quee au FG 501Α.

SELECTION DE LA FREQUENCE
ET DE LA FONCTION

Ο FREQUENCY Hz . Commands selectionnant Is frequen-
ce du signal desortie an association avec la commands
MULTI PLIER .

FREQ =10. S'allume lo rsque Is mode asymet rie» (VAR
SYMM) est en service .

FUNCTION. Boutons de fonction selectionnant les si-
gnaux carres, triangulaires et sinusoidaux .

ΟVAR SYMM (enfoncer pour Is valid er) . Commands re-
5

	

glant Is symetrie du signal de sortie s$lectionne . R eduit
Is frequence de sortie dans υη rapport de 10 et eclaire
Is temoin lumineux FR EQ =10.

FREQUENCY VERNI ER. Bouton permettant υη regla-
ge fin de Is frequence de sortie dans υη rapport d 'αυ
moins 1 pour 104 de Ια pleine echelle .

MULTIPL I ER. Determi ne la frequence de sortie en huit
decades. Est associe ά la commands FREQUENCY Hz.

COMMANDES DE DECLENCHEMENT
ET DE VALIDATION

ΟVAR 0 . Sέlectio nne Is phase du signal en sortie jusqu'ά
ό

	

± 90° par rapport au signal de declenchement ου de va-
lidation .

FREE RUN. En position aenfonce» commandsprovo-
quant υη fonctionnement continu d u generateur .

ΟTRIG. En position uenfonce», comman ds provoquant
~~

	

Is sortie d'une seule periods du signal selectionne pour
chaque impulsion de declenchement appliquee au connec-
teur TRIG/GAT E IN .

I nstructionsd'utilisatioη - FG 501Α

GATE. En position κeηfοηε6», commands provoquant
Is sortie conti nuedu signal sέlectio nnέ pendant Is du-
ree de Ι'impulsion de validation .

SLOPE. Bouton selectionnant, dans Is mode αdeclen-
che» (TR IG), 1α pente du signal d'ent ree qu i declen-
chera Is signal de sortie selectionne. Dans Is mode
αvalid¬» (GATE), quel qua soit Is signal de sortie, la
validation se produit lorsque Is niveau du signal d'en-
tree se situe au -dessus ου au-dessous du seuil de +1 V.

TRIG/GATE 1Ν. Connecteur BNC utilise pour appli-
quer Is signal de declenchement externeου Is signal
de validation.

VCF INPUT (entree de vobulation externe) . Connec-
teur BNCd estine ά appliquer une tension externe
pour faire varier la frequence de sortie .

OTRIGGER OUT (sortie de declenchement) . Connec-
5

	

teur BNCdelivrant une impulsion positive pour cha-
queperiods du signal de sortie .

COMMANDES DE SORTI E

Ί6

	

ATTENUATOR. Boutons attenuant Ι'am plitude du si-
gnal de sortie par bonds de 20 d B jusqu'ά υη maximum
de 60 dB, lorsqu'ils se trouvent en position enfoncecee.

,7

	

AMPL. Commands modifiant Ι'amplitude du signal de
sortie entre les positions etalonnees des boutons d'at-
tenuation.

ΊΌ

	

OFFSET (tension de decalage) . Ti rer et tourner la
commands, concentrique b 1a commands AMPL, pour
decaler Is signal de sortie ju squ'ά ± 13 V.

OUTPUT. Connecteur BNCsortant Is signal s6lection-
η6.

RELEAS E LATCH (verrou de securite) . Ti rer pour de-
gager Is FG 501Α du chdssis d'alimentatio n
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Instructions d'utilisation - FG 501Α

I NSTRUCTIONS D'UTI LISATIO N

CONNEXIONS DE SO RTI E

La sortie du F G 501 Α est εοηςυe pour fonctionner en
source de tension de 50 Ω d'impeda nce, chargee par 50 Ω.
Αυχ frequences plus elevees, une charge mal adaptee provo-
quera des aberrations su r le signal de sortie . Les charges infe-
rieures ά 50 Ω rάduiront Ι'amplitude du signal .

Les distorsions ου aberrations excessives, provoquees par
une impedance de charge mal adaptee, sont moins grandes
αυχ frequences basses (plus particulierement avec des sίgna ux
sinusoidaux et carres) . Pour s'assure r de la purete d'υη signal,
il faut observer les precautions suivantes :

1 . Utilise r des cibles coaxiaux 50 Ω et desτonnecteurs
de bonne qualite.

2 .

	

Les connexions doivent etre soigneuseme nt realisees
et aussi courtes qua possible .

3. Utiliser des attenuateurs de bonne qualite s'il est neces-
saire de ιeduire Ι'amplitude du signal app lique.

4. Utilise r des te rminaisons ου des adaptateurs d'impe-
dance pour eviteι les reflexions lorsque Ι 'οη emploie des ci-
bles de grande longueur (2 m ου p lus) .

5. S'assurer que les attenuateurs, terminaisons, etc. . . peu-
vent supporter la puissance maximale delivree ά 1 α sortie du
generateur .

Si le geneιateur doit debiter sur une charge comportant
une tension continu,

	

utiliser υη condensateur couple en se-
rie avec la charge . La constante de temps du condensateur et
de la charge doit We suffisamment grande pour pouvoir
maintenir une impu lsion correcte .

TEMPS DE ΜΟΝΤΕΕ ET DE DESC ENTE

Si le FG 501Α est utilise pour mesurer le temps de mont6e
ου de descente d 'υη equipement, il faut tenir compte des ca-
racteristiques du temps de mont6e des equipements associes .
Si le temps de mont6e de Ι'appareil sous test est dix fois supe-
rieur αυχ temps de mont6e du FG 501Α et des equipements
associes, Ι'e rreur introduite ne depassera pas 1 °/ο ; elle peut
meme generalement etre ignoree . Lorsque le tem ps de mon-
tee ου dedescente de Ι'appareil sous test est inferieur ά 10
fois le temps de mont6e global du systeme de test, le temps
de mont6e reel du systeme doit We calcu lέ . Le temps de
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mont6e du systέme εοηηυ, il est possible de calculer le temps
de montee de Ι'appareil sous test.

Zone verte
FREE RUN

Zone noire
ATTENUATOR
AMPL (variable)

OFFSET

ADAPTATION D'IMPEDANCE

Si le F G 501 Α attaque une haute impedance telle qu'une
impedance d 'entree de 1 ΜΩ (avec en parallele u ne capacite
determinee) de Ι'entree verticale d 'υη oscilloscope, terminer
la ligne de transmission par υη attenuateur 50 Ω, une termi-
naison 50 Ω et 1α connecter ά Ι'entree de Ι'oscilloscope. L'at-
tenuateur isole Ια capacite d 'entree de Ι'equ i pement sous
test et le FG 501Α est correεtement charge .

PREMIERE MIS E EN SERVIC E

Les pages aCommandes et bornes» fournissent une des-
cription des commandes et bornes du panneau avant. Les
commandes selectionna nt la forme et la frequence du signal
sont entourees de b leu, les commandes et connecteurs de la
fonctio n declenchement et les commandes de sortie de noir.

Les operations ci-dessous vont permettre ά Ι'utilisateur de
se familiariser avec Ια p lupart des fonctions du FG 501Α.

Zone b leue
FREQUENCY Hz
MULTI PL I ER
FREQUENCY VERN I ER
WAVEFORM SINE
VAR SYMM

ΝΟΤΑ

Si l on rencontre des anomalies durant cette opάration,
i/ taut avoir recoursά υη personnel qualifiEpour ρου-
voir effectuer υη rάglage interne.

Prepositionneι les commander comme suit

10
102

ά fond dans le sen s horaire
In ( position cenfonce»)
OFF (hors service)

In (position (( enfonce»)

-20 dB
centree

Off ( hors service)

Con necter υη c5ble coaxial BNC 50 Ω termine par 50 Ω
ά Ι'entree ve ιticale d'υη oscilloscope . Positionner les comman-
des de Ι'oscilloscope :
VERTICAL	1 V/div couplage continu (DC)
HOR IZONTA L (Β. de temps) 1 ms/div



L'ecran de Ι'oscilloscope doit afficher une periode complete

	

4. Relier la charge au connecteur de sortie d u FG 501Α et
du signal sinusoid al par division (environ 10 periodes sur tout

	

regler 1α commande AMPL pour obtenir Ι'amplitude de so rtie
le reticu le) .

	

desiree.

1 . Appuyer sequentiellement sur les boutons delivra nt
des formes d'ondes carrέes, tria ngulaires et sinusoidales et ob-
server les d ifferentes formes d'ondesobtenues . Retourner αυχ
conditions initiales .

2. Appuyer sur chaque attenuateur et faire tourner la
commande variable AMPL afi n de verifier que Ι'amp litude
du signal va rie . Repositionner ces commandes su r leur posi-
tion initiale .

3. Ti rer et tourner le bouton de tension de decalage OFF-
SET. Noter la variation du niveau continu du signal visualise.
Enfoncer le bouton OFFSET.

4 . Appuyer et relacher le bouton <ι symάtrie variab le»
(VAR SYM). Noter que le temoin lumineux FREQ - 10 s' αΙ -
lume et que seule une periode du signal de sortie est visualisee .
Faire tourner la commande VAR SYM tout au long de sa cour-
se et observer une variation de la forme des signaux, qu'ils
soient ca rr es, triangulaires ου sinusoidaux (le bouton appro-
prie etant enfo nce) . Retourner αυχ positions initiales .

5. Tourner la commande FREQUENCY et le comm utateur
MULTI PL I ER tout en notant la variation de la frequence du
signal visualise. R epositionner ces commander sur leur p osi-
tio n initiale .

M OD E S

	

D' U TI L ISATIO N

SORTI E

La methode suivante fournit u ne sortie ά amplitude et fre-
quence variables .

1 . Selectionner la forme d'onde desiree.

2. Placer la commande AMPL ά fond dans le sens anti ho-
raire. Ver ifier que les commandes VAR SYM et OFFSET sont
hors service (position « ΙΝ») .

3. Selectionner la frequence desiree ά Ι'aide du cadra n FRE-
QUENCY Hz et du commutateur MULTI PL I ER. La frequen-
ce est egale ά Ι'indication du cadran multipliee par Ι 'i ndicatio n
du multiplicate ur .

Instructions d'utilisation - FG 501Α

FONCTION DECLENCHEMENT
OU PORTE DE VALIDATION (SALVE)

Regler le FG

	

501A pour υη fonctionnement normal,
confo rmement αυχ indications du paragraphe precedent. Αρ -
pliquer ensuite le signal de declenchement ου de validation
au connecteur TRIG/GATE IN .

Si Ι'οη ne d esire qu'une seule periode du signal de so rtie
pa r declenchement, appuyer sur le bouton TR IG et selection-
ηeι une pente positive (+) ου negative (-). Une per iode de
sortie sera alors generee pour chaque periode de declenche-
ment ά Ι'entree .

Si Ι 'οη desire plus d'une periode du signal de sortie, appuyer
sur le bouton GATE . La sortie se mai ntiendra alors pendant
toute la duree du signal de validation. Le nombre de periodes
par train est environ egal ά la duree du signal de validation
divise par la pάriode d u signal de sortie du FG 501A.

En mode «Declenchement» ου «Validation», la commande
PHASE fait varier le demarrage du signal de so rtie d'environ
±90° . Cette variation d e phase se mesure ά partir d u niveau
0 V, point 0° sur le signal de sortie .

FONCTIONNEMENT EN CONTROLE
DE FREQUENCE PAR TENSION (VCF)

La frequence de sortie de tout signal choisi peut et re b a-
layee dans υη rapport maximal de 1 000 : 1 en appliquant
une source de tension externe sur le connecteur d'ent ree
VCF INPUT. La polarite du signal d 'entree determine la d i-
rection de ['excursion de frequence ά partir de la frequence
selectionnee . U n signal positif augmente la frequence alors
qu ' υη signal negatif Ι'abaisse. ΙΙ est possible de selectionner
Ι'amplitude et la polarite de la tension d 'entree dans une ρΙα-
ge de ± 10 V, en fonction de la position du cadran FREQUEN-
CY Hz .

La plage de frequence maximale vobulee dans υη rapport
de 1 000 ά 1 i nclut la fraction non etalonnee du cadran FRE-
QUENCY H z (< .2 ά 2) . Pour s'assurer que la frequence est
balayee sur une plage d 'αυ moins 1 000 ά 1, il est recomman-
dede placer le cadran FREQUENCY Hz sur .2 et d'appliquer
υη signal de 0 ά +10 V sur le connecteur VCF INPUT. ΙΙ peut
titre necessaire de mod ifie r la commande FREQUENCY VER-
NI ER pour balayer soit toute Ια gamme 1 000 : 1, soit les
plus basses frequences.
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Etant donne que ['amplitude d'entree VCF suit une loi line-
aire, la plage de frequence du signal de sortie peut etre determi-
ηέe ά partir de Ι'amplitude d'entree VCF.

French 2-6

SO RTI E D E D ECLENCHEMENT

Un signal carre de 4 V est disponible sur la borne T R IG
OUTPUT. La frequence du signal de declenchement est identi-

que ά celle du signal de sortie selectio nne . Une im pulsion d e
declenchement est generee pour chaque periode positive du
signal de so rtie excepte sur les formes d'ondes carιees. Lorsque
des signaux carres sont generes, une impulsion de declenche-
ment est generee pour chaque periode negative du signal de sor-
tie . Son impedance de sortie est de 50 Ω.

CARACTERISTIQUES D ES FORMES
D'ONDES DE BASE

Les photographies suivantes illustrant les caracteristi ques des formes d'ondes de base delivrees par le FG 501Α.

OUTPUT

VC F +10

	

VC F 0
I NPUT 0 L,_~ INPUT -10

J υυ r ιιιιι
OUTPUT

SWEPT FREQUENCY
RANG E

VC F +5
0INPUT -5

OUTPUT

1431-05

F ig . 2-3. P lage de frequence vobu lέe avec des signaux de 10 V appliques sur le connecteur VCF IN .



F ig . 2-4. FONCTIONS DE BASE. Formes d'o ndes ca rrees, triangulai~
res et si nusoidales selectio nnees par les boutons poussoi rs du ραηηeαυ
αναητ .

2-5 .RAMPES ET IMPULSIONS. Elles s'obtiennent ά partir des formes
d'o nd es de base an utilisant la commande de symetrie (SYMMETRY) .

Signal de sortie s
de declenchement

Signal
triangulaire*

Signal sinusoidal

Signal

cam*

s Le rapport de forme du signal de so rtie de declenchement suit
le facteur de forme du signal de sortie (OUTPUT) .
*Egalement les rampes ου les impulsions an utilisant la
commande SYMMETRY.

	

TF2028-39

2-6. R elations de phase entre les signaux de sortie (OUTPUT) et la so r-
tie de declenchement (T R IG OUT) .

+1 .5Υ
(min.)

+0.5V
OV

Instructions d'utilisation - FG 501Α

N iveau

_

	

Ν iveau
+1 V

ΤF2957-02

Fig . 2-7 . Amplitude necessaire au signal de declenchement et points
de declenchement.
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Fig . 2-8. FONCTIONNEMENT VALIDE. L os tr ois traces supbr ieuιes

repι6senten t les d ivers signauxde sortie et Is trace infβr ίeureαt Is si -

gnal de valid atio n appliquβ αυ co nηectour do d6clenchement INPUT.

Lebουτοη φussoi r GATE 6tan: on position :enfoncβa.Noterqu 'υπα

p6riode suppl6montaire complβte est g6n6r6e αρrβ: Is fin du signal do
validation.

Fig . 2-9. FONCTIONNEMENT DECLENCHE . Los trois traces τυρβ-

rieures repr6senteηt les d ivers signauxde sortie sβlect ίοnnβs. La trace
inf6rieure correspond au signal de dβclenchoment app liquβ au coηπeε-

te ur de d6clsnchoment TRIG I NPUT, Is mode TRIG 6ταηt s6lection -

ηβ . Noter qu'une sou le p6 r ίode des signaux de sortie on g6n6r6e.
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Fig. 2-10 . UTILISATION DE LACOMMANDE PHASE. Cette ρhοτο-
graph is illu stre Ι 'u tilisation de 1 α comma nds PHASE dons Is mode d6-
denchβ. L os cinq traces supe rφsdes illu strent Ι'offet de In commands
de phase. Cette commando fourn it υπ dβcalage de±900. La trace in-

f6 rieure est Is signal de dβclanchoment.



Le FG 501Α convient parτiculierement ά la mesure des εα -
racte ristiques de reponses des ci rcuits ου des systemes . Cette
application utilise Ι'ent ree VCF du FG 501Α pour vobuler le
generateu r sur une plage de frequences. Se reporter ά la rubri-
que (( Modes d'utilisatio n )> pou r toute information comp lάmen-
taire.

1 . Connecter les appareiIs selon les indications de la figure
2-11 .

3. Appliquer le signal souhaite sur le connecteur d'entree
VCF . (Un signal positif augmente la fr6quence αΙοι s qu'υη si-
gn al negatif Ι'abaisse) .

4. R egler Ι'amplitude du signal d'entree VCF pour obte-
nir la gamme de fr6quence souhaitee.

REV Α DEC 1980

ANALYSE DE REPONSE

APPLICATIONS

2. R egler le selecteur MULTIPL I ER et le cadran FREQUEN-
CY Hz pour la fr6quence limite superieure ου infe rieure de-
siree (en fonction de la direction dans laquelle vous souhaitez
vobule r) .

F ig . 2-11 . Reponse des circuits ου des systemes .

Instructions d'utilisation - FG 501Α

5. Observer la reponse en fr6quence sur ['oscilloscope de
contr6le .

La frequence ά la quelle une caracteristique de reponse est
visualisee peut We dέte rminee en inhibant en premier lieu
le signal d 'entrέe VCF puis en reglant manuellement le cadra n
FREQUENCY Hz afin d'obtenir ά nouveau 1α caracteristique
particuliisre obse rvee sur la representatio n vobulee. ΙΙ suffit
de lire la frequence sur le cadran FREQUENCY Hz.

GENERATION DE SALVES DE SIGNAUX
OU MULTIPLICATION DE LA FREQUENCE

PAR PALI ERS

Le FG

	

501A peut We utilise comme generateur de salves
de signaux ου comme multiplicateur de fr6quence pour ve-
rifier les equipements de contr6le . Cette application utilise
υη generateur de rampes, tel que le TEKTRONIX RG 501,
utilise comme source de signal VCF et υη generateur d'impul-
sions, tel que le TEKTRONIX PG 501, u tilise comme source
de signal de validation.

La methode suivante decrit une technique permettant
d'obten ir une salve de signaux ου une sortie 6 fr6quence
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variable ά Ι 'aide du FG 501A. Se reporter αυχ informations
sur la so rtie validee (salve), la variation de phase et la sortie
VCF pour toute i nformation complementaire.

1 . Relier les appareils selon les indications de Ια F ig . 2-12 .

2. Appuyer sur Ie bouton GATE (position «enfonce») et
placer la commande PHASE sur la valeur desiree.

3. Regle r le generateur de rampes ά la duree et ά Ια ροΙα -
rite desirees .

4. Regler la periode du generateur d'impulsions pour υη
nombre de salves d esire, da ns les limites de la duree de la
rampe.

Regler la duree du generateu r d'impulsions pour la la rgeur
de salves souhaitee.

5. Selectionner la plage de vobulation de frequence en rd-
giant le cadran FREQUENCY Hz sur une extrέmite de cette
plage (limite superieure ου inferieure, en fonction de la ροΙα-
rite de la rampe) . Puis, regler Ι'amplitude du generateur de
rampes pour Ι'autre limite de frequence.

De multiples combinaisons de salves de signaux, de fre-
quence multipliee peuvent etre obtenues en utilisa nt divers
signaux d 'entree de validation, tels que les signaux triangu-
laires, si nusoidaux, ca rres, etc. . .

VCF IN*

GATE IN*

Tone-Burst or
Stepped F requency

Output
ΥΙ

L-FL-fLf

*Gating pulse synchronized with VCF Ramp .

ι

2957-04
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F ig . 2-12 . Gin6ration de salves de signaux ου multiplication de la fr6qu ence par paliers.



BEDIENUNGSANLEITUNG

E I NFOHRUNG
Im Rahmen dieses Kapitels wird die Bedienung des

FG 501Α beschrieben . DieBeschreibung enthAlt Informa-
tionen hinsichtlich der Installation, eine Funktionsbe-
schreibung der Bedienungselemente und AnschlOsse
der Frontplatte sowie die Erlduterung der einzelnen
Betriebsarten des FG 501Α. Am Ende dieser Beschrei-
bung werden einige Grundanwendungen kurz auf-
gefCj hrt.

INBETRI EBNAHME
DerFG 501Α ist be! Lieferung kalibriert undkann sofort

verwendet werden. Er wird in einem Einschubfach eines
beliebigen Stromversorgungsmoduls der Serie TM 500
betrieben . Informationen hinsichtlich der Stromversor-
gung und des Betriebs der Stromversorgungs-Module
entnehmen Sie der entsprechenden Bedienungsanlei-
tung .

Umeίne Zerstβrung des FG 501Α τυ vermeiden, ίst
die Stromversorgungseίnheit auszuschalten, bevor
der Eίnschub eίη - oder ausgeschoben wίrd.

Vergewissern Sie sich, dαβ die Kunststoffstege des
Verbindungssockels der gewdhiten Stromversorgungs-
einheit mit der Aussparung des Verbindungssteckers
des FG 501Α Obereinstimmen. Nachdem dies OberprOft
ist, kann der FG 501Α in die FCj hrungsschiene gesetzt und
eingeschoben werden : Durch vorsichtiges DrOcken wer-
den Sockel und Stecker verbunden.

Zur Herausnahme des FG 501Αwird dieVerriegelungs-
lasche (obere linke Ecke) gezogen, um die Verbindung
νοη Sockel und Stecker τυ Itίsen. Danach wird der
FG 501Α gerade herausgezogen . Vergewissern Sie sich,
dαβ der FG 501ΑνοΙΙ in die Stromversorgungseinheit ein-
geschoben ist. Danach schalten Sie die Stromversor-
gung an der Stromversorgungseinheit ein.

VERPACKUNG DES GERί4TES
FOr denVersand des Gertites an den Tektronix-Service

sollte ein Etikett mit folgenden Angaben beigelegt wer-

Kapitel 2 - FG 501Α

den: Ihre Adresse mit der Angabe der zust tindigen Κοη-
taktperson, die Seriennummer sowie die Serviceanlei-
tung .

FOr den Fall, daB die Originalverpackung nicht mehr
zur VerfUgung steht, wird das Gerat wie foigt verpackt :

SchQtzen Sie dasInstrument mit einer Kunststoffh Olle
oder Ahnlichem . Verwenden Sie einen stabilen Karton,
dessen Innenmaβe die GerAteabmessungen nicht
mehr als15 cm Oberschreitet. SchOtzen Sie das Gerdt,
indem Sie den Raum zwischen Gerdt und Karton an
alien Seiten mit geeignetem F0llmaterial ausfOllen .

Der Karton mυβ eine Testfestigkeit νοη 90 kg haben.

VERSORGUNGS-
ΕΙΝΗΕΙΤ

Untere
FOhrungsschiene

Verriegelungs-
taste τG1 αα 1-2i

Abb . 2-1: Installation des Einschubs
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BEDIENUNGSELEMENTE UND ANSCHLIJSSE

Obwoh l der FG 501Α bei Erhalt kalibriert und betriebs-
bereit ist, sollte vorVerwendung des E i nschubsdie Funk-
tion der Bedien ungselemente und Ansc h l Cj sse CiberprOft
werden. Alle, fOr die Bedienung notwendigen Bedie-

nungselemente und Ansch l Cjsse befinden sich an der
Frontplatte. Diese Elemente werden im folgenden kurz
beschrieben .

Abb. 2-2 : Bedienungselemente und Ansch lOsse



POWER - Stromversorgung . Das Leuchten der
Lampe zeigt an, daB das Gertkt eingeschaltet ist .

FREQUENZEINSTELLER UND
FUNKTIONSWAHLSCHALTER
FREQUENCY Hz - Frequenz in Hz. Die E instell-
skala dient in Verbingung mit dem Einsteller MUL
TIPLIER zur Wah l der Frequenz des Ausgangs-
signals .

FREQ -10 - Frequenz + 10 . Die Lampe leuchtet,
wenn die Funktion �variable Symmetrie" arbeitet .

FUNCTION - Funktionstasten . Diese Tasten weh-
len die Funktionen Rechteck , Dreieck und Sinus.

VAR SYMM -Variable Symmetrie . GedrOckteTaste
stellt eine zeitbezogene Symmetrie des gewahlten
Ausgangssignals ein . Die Frequenz des Aus-
gangssignals wird um den Faktor 10 verringert und
die Anzeigelampe FREQ + 10 leuchtet .

FREQUENCY VERNIER - Feineinstelle r der Fre-
quenz. Gestattet Feineinstellung der Ausgangs-
frequenz bis τυ einem Teil eines vollen S kalenwer-
tes νοη 10° .

MULTIPLIER - Multiplizie ιer. Wahlt i n Verbingung
mit FREQUENCY Hz die Ausgangsfrequenz in 8
dekadischen Stufen .

TRIGGER- and GATE-ELEMENTE
VAR 0 - Variabler E insteller. Weh lt Phasenvor-
eilung oder Phasennacheilung bis τυ ±90° relativ
zum Trigger- oder Gatesignal .

FREE RUN - Freilaufender Betr ieb . Bei gedrUckter
Taste Muft das Ausgangssignal f rei .

TRIG - Triggerung . Be! gedrOckter Triggertaste
wi rd mit jedem Triggerimpuls des an TRIG/GATE IN
angeschlossenen Triggersignals ein Zyklus des
gewehlten Ausgangssignals erzeugt .

Bedienungsanleίtung - FG 501Α

GATE - Tor. Be! gedrockter GATETaste wird die
gewOnschte Signalform for die Dauer des Gate-
Im pulses am Ausgang des FG 501Α erzeugt .

SLOPE - Flankenwahl . Im TRIG-Betrieb wAhlt die-
ses Bedienungselement die Flanke des E ingangs-
signals, au f der die Trigge rung des Ausgangs-
signals e rfolgt . Im GATE-Betrieb erfolgt die Tor-
steuerung des Ausgangssignals auch dann noch,
wenn der Pegel des E ingangssignals oberhalb
oder unterhalb des Schwellpegels νοη + 1 V liegt.

TRIG/GATE IN - E i ngangsbuchse . An t hese BNC-
Buchse wird das Triggersignal oder das Gate-
Signal angeschlossen .

VCF INPUT - Frequenzmodulationseingang . Ein -
gang for Frequenzmodulation . Externe Spannun-
gen , die an diesen Eingang gelegt werden , erzeu-
gen Frequenzverendeιungen .

TRIGGER OUTPUT - Triggerausgang . An dieser
BNC-Buchse wi rd fo r jeden erzeugten Signal-
zyklus ein positive r Im pus ausgegeben .

BEDIENUNGSELEMENTE
DES AUSGANGS

ATTENUATOR - Abschwecher. Die Drucktasten
dienen zur Abschwachung der Ausgangsampli-
tude in 20 dB-Stufen bis τυ 60 dB.

AMPL - Amplitude . Dient zur VerlAnderung der
Amplitude des gewtihlten Ausgangssignals zwi-
schen den Stufen der ATTENUATORTasten .

OFFSET - Offsetspannung . Mit dem Regler wird
dem Ausgangssignal eine Gleichspannung νοη
±13 V unterlegt .

OUTPUT - Ausgang . An diesen BNC-Ansch l uB
kann das mit den FunktionswAhlern gewAhlte
Signal entnommen werden .

RELEASE LATCH - Verriegelungsk linke. Durch
Ziehen dieser Klinke wird der FG 501Α aus der
Stromversorgungseinheit gel ε fst .
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AUSGANGSANSCHL IJSSE

Der Ausgang des FG 501Α ist so ausgelegt, dαβ er als
50 Ω-Spannungsquelle an 50 Ω-Systemen arbeitet . Bei
h ίiheren Frequenzen fOhrt ein nichtabgeschlossener
bzw. unkorrekt abgeschlossener Ausgang zu Abwei-
ch ungen am Ausgangssignal . Lasten < 50 Ω reduzieren
die Amplitude des Ausgangssignals.

Hohe Verzerrung oder Abweichungen, die auf einem
unkorrekten Abschluβ beruhen, sind bei niedrigen Fre-
quenzen (insbesondere bei den Signalformen Sin us und
Rechteck) weniger erken nbar. Um sicherzustellen, dαβ
ein �sauberes" Signal erhalten wird , sind folgende Punkte
zu beac hten:

1 . Verwenden Sie nur 50 Ω-Koaxial kabel u nd
Ansch lOsse νοη guter Qualitat.

2. Halten Sie alle Verbindungen so kurzwie mtiglich.

3. Falls fOr den Anschluβ an em pfindliche Schalt-
kreise eine Reduzierung der Signalamplitude erforder-
lich ist, sollten nur erstklassige Abschwacher verwendet
werden.

4. Bei der Verwend ung langerer Kabel (ab 2 Meter)
mυβ zur Verhinderu ng νοη Reflexionen eine Anpassung
vorgenommen werden .

5. Vergewissern Sie sich, dαβ die verwendeten
Abschwacher, AbschlOsse etc. die fOr das Ausgangs-
signal geeigneten Stromwerte aufweisen.

Falls eine Gleichspannung an der Ausgangslast auf-
tritt, wird ein Koppelkondensator i n Serie zu der Last
gelegt . Die Zeitkonstante des Koppelkondensators u nd
der Last mυβ so groβ sein, dαβ die Impulsdachschrage
nicht beeinfluβt wird .

ANSTIEGS- UND ABFALLZEITEN
Wird der FG 501Α zur Messung νοη Anstiegs- und

Abfallzeiten verwendet, mOssen die Anstiegscharakteri-
sti ken der gesamten Anordnung berOcksichtigt werden .
Ist die Anstiegszeit des Testgerates nicht grbβer als der
10fache Wert der Gesamtanstiegszeit des FG 501Α und
derAusstattung, ist derzu erwartendeFehler nicht grδβer
als 1% und kann vernachlassigt werden . Ist die Anstiegs-
oder Abfallzeit des Testgerates klei ner als der 10fac he
Wert der Gesamtanstiegszeit, mυβ die aktuelle Anstiegs-
zeit errechnet werden . Ist die Anstiegszeit des Systems
bekannt, kann dieAnstiegszeit desTestgerates bestimmt
werden.

IMPEDANZANPASSUNG
Wird der FG 501Α mit Geraten betrieben, die eine hoh e

E i ngangsimpedanz aufweisen, wie τ . Β. der 1 ΜΩ -Ein-
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gang eines Oszilloskops, wird die Obertragungsleitung
Ober einen 50 Ω-Abschwticher and 50 Ω-Abschluβ an
den Eingang des Oszilloskops angeschlossen. Der
Abschwacher trennt die E ingangskapazitat des Gerates,
so dαβ der FG 501Α korrekt abgesch lossen ist .

INBETR IEBNAHME
Zur besseren Obersicht sind die vorgehend beschrie-

benen Bedienungselemente der Frontplatte in logische
Funktionsgruppen unterteilt, die farblichgekennzeichnet
sind . Der Funktionswahler sowie die frequenzbestim-
menden Bedien ungselemente sind mit der Farbe ΒΙαυ
gekennzeichnet, die Triggerelemente und Eingange in
G rO n und Bed ienungselemente fOr den Ausgang in
Sc hwarz .

Anhand des folgenden Beispiels kδnnen Sie sich mit
den meisten Fun ktionen des FG 501Α vertraut machen .

BEACHTE

Sollten bei der Durchf0hrung des folgenden Bei-
spiels Fehler am FG 501Α ausfindig gemacht wer-
den, setzen Sίesich bίttemίt Ihrem Serive in Verbίn-
dung.

N ehmen Sie am FG 501Α folgende Einstellungen vor:

Blauer Bereich

FREQUENCY 10
MULTI PL IER 102
FREQUENCY VERN IER Rechtsansch lag
WAVEFORM SINE	GedrOckt (Sinus)
VAR SYMM	Aus

GrOner Bereich

FREE RUN

	

GedrOckt

Schwarzer Bereich

ATTENUATOR

	

-20 dB
AMPL (variabel)

	

M itte
OFFSET Aus

Sch lieβen Sie ei n 50 Ω-BNC-Koaxialkabel, das mit
50 Ω abgesc hlossen ist, an de n E ingang eines Oszillos-
kops. Nehmen Sie am Oszilloskop folgende E i nstellun-
gen vor:

Verti kal

	

1 V/Teil,
gleichspannungsgekoppelt

Horizontal

	

1 ms/Teil

Das Oszilloskop sollte einen kompletten Zyklus eines
Sinussig nals pro Teil darstellen (i nsgesamt etwa
10 Zyklen) .



1 . Wah len Sie nun abwechseind d ie Funktionen
Rechteck, Dreieck und Sinus u nd beobachten Sie die
Darstell u ng auf dem Bildschirm des Oszilloskops.

2 . Betatigen Sie nunabwechseinddie vier ATTENUA-
TORTasten und drehen Sie den ReglerAMPL (variabel),
um zu Oberpr Ci fen, ob sichdieAm p litude nandern . Stellen
Sie these Bedienungselemente wieder zurOck.

3. Ziehen Sie den Knopf OFFSET u nd bewegen Sie
ih n. Auf dem Bildschirm k6nnen Sie eine ι4nderung des
Gleich spann ungspegels beobachten . Stellen Sie den
Knopf OFFSET wieder zurOck.

FREI LAUFENDER AUSGANG

Im folgenden wird die Betriebsart FREE RUNN ING
OUPTUT mit variables Frequenz and variables Am plitude
besch rieben .

1 . Wah len Sie die gewOnschte Signalform .

2. Stellen Sie AMPL auf L in ksanschlag ei n. Oberpr Cj -
fen Sie, ob die Bedie nu ngselemente VAR SYMM und
OFFSET ausgeschaltet sind (gedrUckt) .

3. Stellen Sie mit H ilfe der Bedienungselemente
FREQUENCY Hz and MULTIPL IER die gewOnschte Fre-
quenz ein .

4. Sch lieβen Sie die Last an dieAusgangsbuchse des
FG 501Α an und stellen Sie mit H ilfe νοη AMPL die
gewQnschte Ausgangsamplitude ein.

GETRIGGERTER ODER
TORGESTEUERTER (BURST) BETRIEB

Stellen Sie den vorgehend besch riebenen freila ufen-
den Ausgang ein und sch lieβen Sie das Trigger- oder
Gatesignal an den Eingang TRIG/GATE IN .

Soll nu r ei n Zyklus des Ausgangssignals pro Trigger-
impuls erzeugt werden, drOcken Sie d ie Taste TRIG und
wahlen Sie mittels SLOPE postivie oder negative Flanke.
M it jedem Trigger wird jetzt ein Ausgangszyklus erzeugt .

BETR IEBSARTEN

Bedienungsanleitung - FG 501Α

4. Lδsen Sie die Taste VAR SYMM. DieAnzeigelampe
FREQ - 10 leuchtet jetzt und nur ein Zyklus des Aus-
gangssignals wird aufdem Bildschirm dargestellt . Bewe-
gen Sie den Knopf VAR SYMM durch seinen gesamten
E instellbereich und beobachten Sie auf dem B ildsch irm
die Veranderung der Signalform des Rechtecks,
Dreiecks und Sinus (Drocken Sie die entsprechende
Taste) . Stellen Sie die Bed ίenungselemente wieder
zurCick.

5. Bewegen Sie den Wahlschalte r FREQUENCY and
den Schalter MULTI PL IER and beobachten Sie die Fre-
quenzanderung des auf dem Bildschirm dargestellten
Signals. Stellen Sie d ie Bedienungselemente wieder
zurOck.

Ist mehr als ein Signalzyklus erwCjnscht, d rCicken Sie
d ie Taste GATE. Wahrend der Dauer des Gate-Signals
wird jetzt ein fortlaufendes Ausgangssignal erzeugt. Die
Anzahl der Zyklen pro Bu rst kann naheru ngsweise durch
Division der Gate-Signaldauer durch d ie Periodendauer
der Ausgangsfrequenz des FG 501Α bestimmt werden .

In der getriggerten bzw . to rgesteuerten Betriebsart
kann der Start des Ausgangssignals mit H ilfe νοη PHASE
um ± 90° variiert werden. Die Phasenanderung wi rd vom
0 V, 0°-Pun kt des Ausgangssignals gemessen.

FREQUENZMODULATION
(VCF-BETRI EB)

Die Ausgangsfrequenz aller gewahlten Signalformen
kann innerhalb des Bereichs1000 : 1 mitH ilfe ei ner exter-
nen Spannu ng, die an den Eingang VCF INPUT ange-
schlossen wird, variiert werden . Die Polaritat des VCF-
Ei ngangssig nals bestimmt die Richtung der Frequenz-
anderung in Bezugzurgewah ltenFrequenz. E in positives
(+) Signal erhbht d ie Frequenz und ein negatives Signal
(-) verringert die Frequenz. Amplitude u nd Polaritat der
Eingangsspannung kδnnen im Bereich νοη ± 10 V in
Abh angigkeit der Einstellu ng νοη FREQUENCY Hz
gewah lt werden .

Der maximale Variationsbereich der Frequenz νοη
1000 : 1 enthalt den un kalibrierten Teil desWah lschalters
FREQUENCY Hz (< 0,2 bis 2) . Um sicherzustellen, dαβ der
Bereic h h6chstens 1000 :1 ist, wird em pfoh len, denWahl-
schalte r FREQUENCY auf die Position 0,2 einzustellen
und ein Signal νοη 0 V bis 10 V an d ie Eingangsbuchse
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VCF INPUT anzuschlieβen . U nter U mstanden mυβ das
Bedienungselement FREQUENCYVERN IER benutzt wer-
den, um den vollen Bereich νοη 1000 : 1 τυ erhalten .

Da die VCF-Eingangsamplitude in einer linearenBezie-
hung steht, kann der Frequenzausgangsbereich O ber die
VCF-E ingangsam plitude bestimmt werden .

German 2-6

GR iJNDSIGNALFORMEN

TRIGGERAUSGANG
Am Trigge rausgang TRIG OUTPUT steht ein +4 V-

Rechtecksignal zur VerfOgung . Die Frequenz desTrigge r-
ausgangs wi rd durch die Frequenz des gewAhlten Aus-
gangssignals bestimmt . FO r jeden positiven Zyk lus des
Ausgangssignals (mit Ausnahmeder Fu nktion Rechteck)
wi rd ein Triggerimpuls erzeugt . FOr das Rechtecksignal
wi rd fOr jeden negativen Zyklus des Ausgangssignals ein
Trigge rimpuls erzeugt . Die Ausgangsimpedanz ist 50 Ω .

Die folgenden Abbildungen zeigen die G rundsignalformen des FG 501Α .

VC F +10

	

VCF 0
INPUT 0

	

INPUT -10

SWEPT FREQUENCY
RANGE

πW

ΙΑ

VC F +5
0INPUT -5

OUTPUT

1431-05

Abb. 2-3 : Frequenzvariationsbereich mit 10 V-Signalen am Eingang VCF IN .



Abb. 2-4 : Grundfunktionen . Rechteck, Dre ίeck und Sinuswar-
den fiber die Drucktasten der Frontplatte gewAhlt.

Abb. 2-5 : S5gez8hne and Pulse . Diese warden mit H ilfe des
Bedienungselementes SYMMETRY aus den Grundsignalfor -
men erhalten .

Bedienungsanleitung - FG 501Α

'Des Tastverhfi lt nis des Signals am TRIG OUTPUT folgt
dem Tastverh5ltnis des Signals νοη OUTPUT.
*Auch S§gezahn-und Pulsfunktionen sind mitSYMMETRY
einstellbar.

	

τG202α -α 9

Abb. 2-6 : Phasenbeziehung zwischen Ausgangssignalen an
der Buchse OUTPUT und Triggerausgangssignalen an
TRIG OUT

+1 .5V
(min.)

+0.5Υ
OV

+1 .5V-
(min .)

	

PEGEL
+1 V

OV

+1.5V
(m in .)

OV

ΡEGEL
+1 V

PEGEL
+1 V

TG2957-02

Abb. 2-7 : Triggersignalamp litude und Triggerpunkte.
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Abb . 2-8 . GATE-Bet rieb. Oben warden 3 Ausgangssignalfo r-
men dargestellt and unten das Gate-Signal, das bei gedruck-
te r GATETaste an den Triggereingang angeschlossen ist Der
letzte Schwindungszyklus wird nach Abnahme das Gate-
Signals beendet.

Abb. 2-9 : Triggerbet rieb. Die oberen drei Ablenkst rahle zei-
gen verschiedene AusgBnge . Der untere Ablenkstrah l ist das
an den Triggereingang angeschlossene Triggersignal in der
Bet riebsart TRIG . Es wird immer nur ein komplette r Schwin-
gungszyklus erzeugt .

Abb. 2-10 : Phasensteuerung. Diese Abb ildung zeigt die Ver-
wendung νοη PHASE im Triggerbet rieb . Die oberen Ablenk-
strahle zeigen die Arbeitsweise νοη PHASE . Dieses Element
gestattet eine Verschiebung der Phase νοη ± 90°. Der untere
Ablenkstrah l ist das Triggersignal.



ANALYSE DES
UBERTRAGUNGSVERHALTENS

Der FG 501Αeignet sich seh r gut zu r Bestimmung des
Obertragungsverhaltens νοη Schaltkreisen und Syste-
men. In dieser Anwendung wird der VCF-Eingang des
FG 501Α dazu verwendet, den Generator Ober einen Fre-
quenzbereich zu wobbeln.

1 . Nehmen Sie die Anschl Cisse entsprechend
Abb. 2-11 vor.

2. Stellen Sie den Wahlschalter MULTIPL I ER und
FREQUENCY Hz auf die gewOnschten oberen oder unte-
ren Frequenzgrenzen ein (je nach gewOnschterWobbel-
richtung) .

3 . Schlieβen Sie das gewCjnschte Signal an den Ein-
gang VCF INPUT. (E in positives Signal erh6ht die Fre-
quenz and ein negatives Signal verringert sie.)

REV Α DEC 1980

ANWENDUNGEN

Abb. 2-11 :Analyseschaltkreis oder Systemverhalten.

Bedienungsanleitung - FG 501Α

4. Stellen Sie die Amplitude des VCF-Eingangs-
signals entsprechend dem gewOnschte n Ausgangsfre-
quenzbereich ein .

5. Das Obertrag ungsverhalten kann auf dem Bild-
schirm des Oszilloskops beobachtet werden.

TONFREQUENZBURSTGENERATOR
ODER

STUFENFREQUENZ-MULTIPL IKATION

Ζυ r OberprCifung tongesteuerte r Gerate kann der
FG 501Α als Tonfrequenzburst-Generator oder als Fre-
quenzmultiplizie rer benutzt werden . In dieser Anwen-
dung wird ein Sagezahngenerator wie τ. Β. ein RG 501
νοη Tektronix, alsVCF-Signalquelle und ein Impulsgene-
rator, wie z. Β. der PG 501 νοη Tektronix, als Gate-Signal-
quelle verwendet .
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Im folgenden wi rd die Techn ik beschrieben, wie am
Ausgang des FG 501Α ein Tonfrequenzbu rst oder ei n fre-
quenzmu ltiplizierter Ausgang erhalten wi rd.

1 . Nehmen Sie die Ansch lOsse entsprechend der
Abb . 2-12 vor.

2. DrOcken Sie die TasteGATE and stellen SiePHAS E
auf die gewOnschte Phase ein .

3. Stelle n Sie den Stigezahngenerator auf die Perio-
dendauer und Polarittit ei n .

4. Stellen Sie die Periodendauerdes Pulsgenerators
auf die gewO nschte Anzah l νοη Bursts innerhalb der

VCF IN*

GATE IN*

Tone-Burst or
Stepped Frequency

Ou tpu t

7--a-TLJrL

*Gating pulse sy nchron ized with VCF R amp .

ι

2957-04

German 2- 1 0

Stigezah nperiode and die Pu lsdauer fo r die gewOnschte
Burstbreite ein.

5. De r Wobbelf requenzbereich wird mit Hilfe νοη
FREQUENCY Hz eingestellt (obere oder untere Grenze).
Die ande re G renze wi rd dann Obe r die Am plitude des
Sagezahngenerators gewah lt .

Durch die Verwendung anderer Gate-Signale wie τ . Β.
Dreieck, Sinus, Rechteck etc. kθnnen noch viele andere
Ton frequenzburst-Charakte r istika erhalten we rden .

Abb. 2-12: Tonfrequenzgenerator oder Stufenfrequenzmu ltiplikation .
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THEORY OF OPERATION

INTRODUCTION

This section of t he manual contai nsαdescription of the
electrical circuits in the FG 501Α. Refer to the block
diagram and schematic diagramson t he fol d out pages in
the back of the manual to aid in understanding this

FREQUENCY CONTROL AND SUMMING
AMPLIFIER

The voltage developed across the frequency control
divider stri ng, R1429, R1321, R500 and R510, is applied to
p i n 5 of operational am plifier U1540B. This voltage is
buffered by the amplifier and α c urrent is developed
throug h R1551 . This current is applied to pin 2 of summing
amplifier U1540A where it is summed with any currents
developed by α voltage applied tot heVCF inputs. TheVCF
i nputs are J510 (front panel) throug h R1553, and pin 21B
(rear i nterface) through R1103 . These summed currents
are buffered by Q1445 and flow through R1543 . The
voltage developed across R1543 is proportional to the
freq uency .

CURRENT SOURCES AND SWITCH

The voltage developed across R1543 is buffered by
U1440 and Q1541 wh ich form t he negative current source
forthemain loop timi ng circuitry. This same voltage i s also
buffered by U1540C and Q1543 which form α current
source identical to U1440 and Q1541 . The output current
from 01543 flows through Q1527, Q1525, and Q1421,
which form α current mirror that i nverts this current to
provide the positive current source for t he main loop
timi ng circuitry . The current through R1521 is the timing
capacitor charging current; t he current through R1536 is
the discharging current . The Top Dial Symmetry Cal,
R1421, ad j usts the balance between these two currents so
they are equal i n magnitude.

In t he normal mode of operation (fixedsymmetry) R520
and R540 are i n the emitter circuit of Q1541 and Q1543. In
t his condition, equal amounts of current will flow i n both
t he positive and negative current sources. When S500,
VAR SYMM, is activated, R530 is switched intot hecurrent
source emitter circuits . As R530 is variedfrom one endto
the other, unequal amounts of current flow throug h the

LOOP 1Ο

TRIANGLE BUFFER Ο

Section 3-FG 501Α

description. Diamond enclosed numbers appearing
throughout this section refe r to the schematic diagram on
which the circuit being discussed is located.

positive and negative current sources . In this manner t he
symmetry of the waveformgenerated bytheloop is varied .
These currents are switched into the j unction of CR1531
and CR1533 where they alternately charge and discharge
the timi ng capacitor, producing α trian gle waveform . The
current switch is formed by Q1531, CR1531, Q1433 and
CR1533.,

TIMING CAPACITORS AND
CAPACITANCE MULTI PLIER Ο2

The timi ngcapacitors provi defοιtriangle generation i n
t he five fastest MULTI PL I ER ranges. They are switched
into and out of t hecircuit in decadestepsfrom 105 (C1631)
down to 10' (C1741) .

For the four lower MULTI PL I ER ranges, 10° down to
10-', C1741 is switched i nto the feedback loop of U1930
forming an i ntegrator. Current from the current switch is
applied to operational amplifier U1940 . Α voltage is
developed at t he output of t his amplifier that is propor-
tional to the applied current times t he value of R1941
(1 kΩ) . This voltage is applied, across one of four
resistors, to the input of U1930 . These resistors, R1831,
R 1841, R1842, and R1843, are switched i nto and out of the
circuit in decade steps with the MULTI PL I ER switch
S1731 . This arrangement provides very large values of
effective capacitance . The output of U1930 is now the
triangle that is applied to the buffer stage.

The voltage developed by t he timing capacitor or
multi plier ( U1930) is applied to t he triangle buffer . Q1725
and 01723 form the differential input stage of this ci rcuit .
Q1821 serves as α constant current source for t he i nput
differe ntial pair . 01721 and 01712completethefeedback
for the amplifier such that the voltage at the emitter of
Q1712 is equal to the voltage at t he Gate of Q1725.
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Loop delay compensation is provided by α network
comprised of R1712, R1812, C1712, and C1714. The
buffered timi ng capacitor voltage is applied through this
network to the level comparators.

The level comparators detect upper and lower
threshold levels . U1700A is the upper level detector and
U1700B the lowe r . The reference level for these com-
parators is supplied by U 1400B and C. As the threshold
levels are detected, the respective comparator triggers
U1600B.

The reference voltage supplies are composed of
U1400B (-) and U14000 (+) and associated components .
The upper (positive) level threshol d voltage is establis hed
by adjusti ng R1412. This resisto r is i n α voltage divider
string from zener diode VR1413. The voltage developed
across R1412 is buffered by U14000 and set to ap-
proximately +400 mV at the output . This voltage is applied
to pi n 5 of U1700Aas the upper threshold level reference .
This same voltage is also applied to pi n 9 of inverter
U1400B. R1511 is used to adjust the gai n of t his stage so
that the output is nomi nally -400 mV. This voltage is
applied to pi n 13 of U 1700B as the lower thres hol d level
reference.

When α rising voltage at pi n 6 of U1700A passes
through the threshol d level set at pin 5, theoutput (p i n 8)
goes low pulli ng pin 10 of U1600Blow. This action setsthe
flip-flo p causi ng p i n 9 (Q) to go high and pi n 8 (Q) to go
low. Pi n 8 of U1600B is tied back, through R1403, to t he
j unction of CR1431 and VR1532 . VR 1532 serves as α level
shifter tochange theTTLoutput gateto thecorrect level to
drive the current switch (01531, CR1531, Q1433,
CR1533) .

As t he voltage at the j unction of R1532 and R1534
drops, it pulls the bases of Q1531 and Q1433low. Q1531 is
turned on and 01433 is turned off. Any current from the
positive current source, through R1521, now flows
through Q1531 and is sh unted to t he -15 V supply . Wit h
Q1433 tur ned off, any current flow through the negative
current source must come from the positively charged
timi ng capacitor t hrough CR1533.

The falling voltage on the timi ng capacitor is buffered
through the triangle buffer and applied to t he level
comparators U1700A and U1700B. Ast hevoltageat pin 12
of U 1700B falls through the t hreshold level set at p i n 13,
t he output (pin 1) goes low pulli ng pin 13 of U1600Blow.
This action resets the flip-flo p causi ng p i n 9 (Q) to nowgo

3-2

LEVEL COMPARATORS

REFERENCE VOLTAGES
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low and pi n 8 (Q) to go high. Taking this high at p in 8 back
to the current switch, Q1531 will be turned off and Q1433
turned on . This allowsthetimi ngcapacitor to charge ί η the
positive direction.

The action just desc r i bed generates oneenti re cycle of
α triangle wave .

TRIGGER GENERATOR
The square wave output at pin 8 (Q) of U1600B also

drives the trigger output amplifier. This ci rcuit is com-
posed of emitter follower Q1431 and associated com-
ponents . 01440, i n conjunction wit h R1440, serves as
output short ci rcuit protection. The output of this circuit
(at J2043) is a square wave 180° out of phase with t he main
loopsignal.Theoutput amplitude isgreater than +4 V i nto
an open ci rcuit, and at least +2 V into α 50 Ω load .

SQUARE WAVE GENERATOR
Theoutput at pin 9 (Q) of U 1600 B is αsquarewave, but

180° out of phase with that at p i n 8. This signal is used to
drive t he square wave generator composed of d iffe rential
pair Q1801, Q1901, and associatedcomponents . Thebase
of Q1901 is held at α constant voltage by divider network
R1815 and R1818 . R1728 and R1816 form α constant
current source for the differential pair . The square wave
from L11 600B alternately switches t his constant current to
ground through 01801 or through R1819 and Q1901 . In
this manner , α square wave voltage is developed with do
levels sufficient to drive theoutput amplifierfor thesquare
wave fu nction.

PHASE CLAMP THRESHOLD DETECTOR

Theoutput of the triangle buffer,in addition to possi bly
b eing fed to the Output Am plifier t hrough S1901B, is
connected to the base of 01711 . Q1711 and Q1611 formα
differential amplifier. 01621 and associated components
provide α constant current source for the differential pair.
This amplifier senses t he level of the triangle waveform
and compares it to t he output voltage of U1400A. The
output voltage of U1400A is determi ned by t he setti ng of
the VAR 0 control, R550. The voltage range of R550 is
established byrefe rence voltage supplies U1400B(-) and
U14000 (+). These are the same refe rence voltages
supplied to the Level Comparators. This arrangement
permits comparison of the triangle voltage with the
maximum possible positive and negative levels, and all
levels between.

When t he triangle voltage exceeds the reference
voltage set by the VAR 0 control, Q1711 turns off. Any
current flowing t hrough 01621 nowflowsthrough Q1611 .



CURRENT AMPL I F IER
Current flowing throug h Q1611 also flows through

R1622 and is amplified by Q1521 . Temperature compen-
sation for t his amplifier is provid ed by CR1621 . Differential
pair Q1511 an d 01523 serve as α current switch. W it h
Q1511 turned off, any curre nt amplified by Q1521 passes
through Q1523 to the j unctio n of CR1531 and CR1533 .
When the timing capacitor voltage rises to the threshol d

TRIG/GATE AMP AND SINE SHAPER

TRIG/GATE AMP AND LOGIC
The input trigger amplifier consists of an emitter

coupled differential pair (01320 and Q1322), current
amplifier Q1324, and therequired Ι ogiccircuitry tocontrol
t he operation of the main loop phase clam p . Input circuit
protection is provided by R1203, R 1204, CR1220 and
CR1221 . Triggeri ng signals are applied either throug h
front panel connector J520 or interface connections on
t he rear edge of the Main ci rcuit board.

The differe ntial pair, Q1320-Q1322, respo nds to the
inp ut signal when the voltage rises above (+ SLOPE) t he
reference voltage at the base of Q1320. This reference
voltage is established by d ivi der network R1312 and
R1314. The position of S1400D, SLOPE switch , deter-
mi nes whether α positive or negative goi ng i nput will
cause the am plifier Q1324 to conduct. When the threshol d
level is exceeded and conduction starts, current flow
through t he circuit causes α voltage to be developed
across R1322 . Th is voltage is applied tothebase of 01324.
The output at the collector of Q1324 is α TT L compatible
waveform to drive the logic ci rcuit, U1310 . CR1320
provides temperature compensation for Q1324.

Three modes of operation are selectable wit h S1400;
Triggered, Gated, an d Free Run ni ng.

In t he TRIG mode, S1400A and S14000 are positioned
such that the output, pin 6, of U1310B is connected to p i n
4, set i nput, of U 1600A. In this mode, α very narrow,
negative going voltage pulse is develope d by U 1 310Beac h
time t he i nput waveform passes throug h the trigger
t hreshold. Th is low sets U 1600A, which deactivates the
phase clamp until t he triangle ge nerator agai n starts i n the
positive direction , and allows the generator to complete
one f ull cycle.

1 η the GATEmode, S1400A and S14000 are positioned
such that the out put, pin 3, of U 1310A is connected to p i n
4, set i np ut, of U 1600A. In this mod e, α low level is
produced whenever t he input waveform exceeds t he
t hreshold if + SLOPE is selected . Th e generator free runs

Theory of Operation-FG 501Α

level set by t he VAR 0 control, R550, it is clam ped. Q1523
now draws exactly the amount of current that the positive
curre nt source supplies . Because the square wave at p i η5
(Q) of U1600A drives t he base of Q1511, the clamping
action only happens during the positive edge of t he
triangle wave. On the negative transition, Q1523 is shut
off, and Q1511 is on . In this manner, t he timing ca pacitor
voltage can be clamped at any desi red positive level .

as long as t his condition exists. As soon as the level at the
i nput connector drops below the threshold , t he output
voltage of U1310A rises. This h igh level ca uses the
generator to again stop running when the phase clamp
reaches its t hreshold level at t he end of the last complete
cycle.

In the FREE RUN mode, S1400Ais positioned such that
pin 4 of U 1600A is h el d low. The generator now outputs
contin uous waveforms.

SINE SHAPER
The Si ne Shaper is composed of t hree separate circuit

functions: α Transcond uctance Amplifier, the Shaper
Circuitry, and an Output B uffer .

Transconductance Amplifier. Emitter cou pled tran-
sistors 01210and Q1212 alon g with current source Q1200
form the Transcond uctance Amplifier. The amplifier con-
verts t he triangle voltage at the base of Q1212 to α
differential current . This current flows throug h two sets of
diode wired transistors, U1 120C, U1 120D, U 1220C, and
U1220D, to t he i nput of the shaper.

Shaper . The active portion of t he Shaper is formed by
two sets of emitter coupled transistors U 1220A, U 1220B,
U1120A and U1120B. These devices have t heir i nputs
wired i n series and thei r outputs cross coupled. U1120E
and U1220 E are current sources for t hese devices . The
circuit operates by generating α power series approxima-
tion to t he sine function . The devices in U1120 generate
the first order term while t hose i n U1220 generate t he
second order term in the approximatio n.

Output Buffe r . The Output Buffer is an operational
amplifier t hat converts the differe ntial current from Q1010
and U1020D to α single ended voltage that is applied,
t hrough the function switch, to the output amplifier.
U 1020 E is α cu rrent source for the emitter cou pled
differential i nput pair U1020A and U1020B. Q1012 serves
as α current mirror for U1020A and as an active load for
U1020B. U1020C is the output emitter follower and R1020
is the feedback resistor .
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OUTPUT AMPL I F I ER & ATTENUATORS <~~
The out put am plifier is basically α noninverti ng

operational amplifier whose plus in put is t he base of
Q2101 and mi nus i nput is t he base of 02113.

The three basic waveforms are selected by S1901 and
applied across R560B and R2335 to t he i nput stage of the
amplifier. R560B varies t he am plit ude of t he selected
waveform . The feedback network co nsists of R2011 and
R2012, co nnected from the out put to the mi nus i nput of
the amplifier. C2011 provi des high frequency compensa-
tion for the feedback, and is used to adj ust thesquarewave
front corner . The i nput p ai r , Q2101 an d Q2113, amplifythe
differe nce between the input waveform and the fedback
waveform .

An offset current is also summed with t he feedback
signal at t he base of Q2113 wh en S510A is closed . This
allows R560A to control the do offset of theout put signal .

The FG 501Α receives its powerfrom thepower module
via interface connections on t he rear edge of the Mai n
circuit board . The power module supplies plus (+) and
mi nus (-) 33.5 Vdc (u nregulated) from which t he follow-
ing regulated voltages are generated .
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+20 V SUPPLY
The +33.5 V from the power mod ule is filtered and

applied to voltage regulator U 1210 (pi ns 11 and 12) . This
regulator contains its own reference, operational
amplifier, and current limiting elements . Theout put of t he
regulator is applied to Q1231 which serves as α driver t he
the series pass transistor located in t he power module.
The +20 V output is applied across voltage divider R1201,
R 1301, an d R1315 . The output level of the supply is set by
R1301 (+15 V Adj) which compares the supply output to
the internal reference level of the regulator. This supply is
current limited t hroug h the action of R1121 a n d the
curre nt limiting Element i n the regulator. When excessive
amounts of current are d rawn from t he su pply, thevoltage
developed across R1121 turns on t he current limiti ng
element i n t he regulator (U1210). This action red u ces the
base d rive, th rough Q1231, to the series pass transistor
causing t he su pply to reduce output . This supply is the
reference for ot her supplies i n t he FG 501Α .

+15 V SUPPLY
The +15 V supply consists of U1230D and Q1221 .

U1230D serves as an error am plifier which compares the
+15 Voutput of the su pplyto α+15 Vreference developed
by divider network R1231, R1232 and R1233 from t he

POWER SUPPLY

The output of Q2101 is applied directly to Q2111 which
is cascoded with Q2011 . The output of Q2113 passes
t hrough an inve rting amplifier, Q2211, before passing to
Q2213 cascoded with Q2311 . CR2111 provides tem-
perature com pensation for Q2211 . Th e twocascodes form
drivers for the am plifier out put stage.

The output stage consists of Q2013 and Q2123 i n
parallel with Q2121 for am plification of positive going
signals. Q2321 and Q2323 i n parallel with Q2325 form t he
amplifierfor negative going signals. Theoutput is taken at
t he j unction of R2026 and R2228. The 50 Ω output
im pedance is determined by parallel 100 Ω resistors
R2033 and R2131 . C2121 i n t his network provi des high
frequency compensation for the out put im pedance . The
atten uator circuit is a constant impedance resistive d ivi der
network, switch selectable i n 20 dB steps.

+20 Vsupply.Sincethis supply issourcedfrom the+20 V,
it is i nherently current limited by the +20 V supply .

+5 V SUPPLY
The +5 V supply consists of U1230C and Q1331 .

U1230C serves as an error amplifier which compares the
+5 V output to α +5 V reference developed by divider
network R1231, R1232 and R1233 from the+20 V supply .
Si nce th is supply is sourced from the+15 V and referenced
to the +20 V supply, it is inherently current limited u nder
the same conditions t hat limit those supplies.

-20 V SUPPLY

The -20 V supply is derived from -33.5 V supplied by
the power module . The output of operational amplifier
U1230A is applied, throug h Q1245, to t he base of Q1241,
which serves as α driver for the series pass transistor
located i n the power module. This supply is also referenc-
ed to the +20 V. Thesu pply is current limited t hrough the
action of R1141 and Q1243. When excessive amounts of
current are d rawn t hroug h R1141, α voltage sufficient to
turn Q1243 on develops across R1141 . This action red uces
the base drive to the series pass transistor causi ng the
s upply to red uce output .

-15 V SUPPLY
The -15 V supply consists of operational amplifier

( U 1230 B) and α series pass feed back regulator (Q1345) .
The output of t he supply is fed back throug h divider
network R1247, R1341, and R1245. The output level is
adj usted by R1341 . Because t his supply is sourced from
the-20 Vsupply,itiscurrent limited bythe-20 Vsu pply.



INTRODUCTION

This procedure c hecks the Electrical Performance
Requirements as listed i n theSpecificatio n section in this
manual . Perform the i ntern al adjustment procedure if the
i nstrument fails to meet these checks. If recalibration does
not correct the discrepancy, ci rcuit troubleshooting is
i ndicated. Also, use t his proced ure to determi ne accep-
tability of performance i n an incoming inspection facility.
For convenience, many steps i n this procedure check t he
performance of this i nstrument at only one value i n t he

CALIBRATION

PERFORMANCE CHECK

Table 4-1

TEST EQUI PMENT REQUIRED

Section 4-FG 501Α

specified performance range. Any value withi n the
specified range, within appropriate limits, may be sub-
stituted .

TEST EQU I PMENT REQUI RED

The test equipment, or equivalent, listed i n Table 41 is
suggested to perform the performance check and the
adj ustment procedure .

M i nimum Application
Item Description Specifications Perf Adj Example

Check Proc

1 Power Module Five compartments or more. Χ Χ TEKTRONIX TM 515 or
TM 506

2 Oscilloscope System M i n imum Vertical deflection Χ Χ TEKTRONIX 7704Α/
7Α16Α/7Β50

Sweep Rate .5 μs.

3 Differential Comparator Minimum Vertical deflection Χ Χ TEKTRONIX 7Α13
Amplifier factor .1 V/div

4 Sampling System X TEKTRONIX7704A/7S1 1/
7T1 1/S-1

5 Spectrum Analyzer Χ TEKTRONIX 71-12

6 Distortion An alyzer Freq uency range from 20 Hz Χ Χ TEKTRONIX AA 501
to at least 300 kHz. Distortion
resolution <0.25ο/ο

7 Frequency Counter Frequency range 0.002 Hz Χ Χ TEKTRONIX DC 504
to above 2 MHz. Accuracy within
o ne part in 10° ±1 count.

8 Digital Multimeter Range to ±30 V 5 1/2 digits Χ Χ TEKTRONIX DM 501
Accuracy 0.1 ο/ο

9 Pulse Generator 0 to 2 V square wave Χ TEKTRONIX PG 501
o utput i nto 50 Ω load .
Period 2μs; Duration .1 μs

10 Power Supply O to 10V range Χ TEKTRONIX PS 501-1
Accuracy ±10ο/ο



Calibration-FG 501Α
Performance Check

1. Check Frequency Range

	

i . Adjust the VAR SYMM co ntrol for α 50°/ο duty cycle
pulse waveform .

α . Connect the OUTPUT connector of the FG 501 to the
counter input .
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b . Press the FEE RUN a nd 0 dB pushbuttons.

c. Press eit her t he η, , η, or Γν pushb uttons .

d . Make certain the VAR SYMM and OFFSET controls
are off .

e. Set t he FREQUENCY Hz dial to 20 and t he
MULTI PL I ER control to the 105 position.

f . Adj ust the AMPLITUDE control for α stable counter
dis play.

g. CHECK-that the cou nter reads >2 MHz.

h . Activate the VAR SYMM control .

Table 4-1 (cont)

j . CHECK-that the counter reads from 180 kHz to
220 kHz.

k. Change the MULTPL I ER to 10-' .

Ι . CHECK-for an output freq uency of

	

0.002 Hz . For
counters set to measure period t his corresponds to
>500 s.

m. Disable t he VAR SYMM control .

η . Change the FREQUENCY Hz dial to 2.

ο. CHECK-that the co unter reads

	

0.002 Hz. For
counters set to measure periodsthis corresponds to500 s.

ρ . Disconnect the counter for t he next step.

REV APR 1981

M inimum Application

Item Description Specifications Perf Adj Example
Check Proc

11 Flexible Extender Compatible with TM 500- Χ Tektron ix Part No .

Cable Series Power M odules 067-0645-02

12 Meter Lead Black Χ Χ Tektronix Part No .
012-0462-00

13 Meter Lead Red Χ Χ Tektronix Part No .
012-0462-01

14 Oscilloscope Probe Χ10 10 ΜΩ Χ Χ Tektronix Part No .
010-6053-13

15 Coaxial Cable 50 Ω BNC Connectors Χ Χ Tektronix Part No .
012-0057-01

16 Termi nation 50 Ω BN C Connectors Χ Χ Tektronix Part No .
011-0049-01

17 Χ10 Attenuator 50 Ω (20 dB) BN C Χ Tektronix Part No .
011-0059-02

18 Χ5 Attenuator 50 Ω (14 dB) BNC Χ Tektronix Part No .
011-0060-02

19 Adapter BNC Female to Dual Banana Ι Χ Ι Χ Ι Tektronix Part No .Ι
103-0090-00



2. Check Variable Symmetry Duty Cycle

α . Press the FREE RUN, 0 dB and % push buttons.

b. Release t he VAR SYMM push button .

c. Con nect the OUTPUT connector throug h α 50 Ω
coaxial cable to the oscilloscope vertical input.

d. Adj ust t he START, MULTI PL I ER,AMPLITUDE, and
oscilloscope controls to display α sq uarewave t hat οε-
cupys exactly 10 major divisions fo r one cycle.

e.

	

Rotate the VAR SYMM control from fully εω to fully
ccw.

f . CHECK-that the oscilloscope display varies each
squarewave half cycle from <,1/2 maj or division to >9.5
maj or divisions.

g. Leave these connections for the next step.

3. Check Output Amplitude

α . U si ng t he same setup as i n the previous step, turn
t he AMPLITUDE control fully cw .

b. CHECK-t hat the waveform on the oscilloscope
display is >30 V peak to peak.

ε . Remove the coaxial cable from the oscilloscope
vertical input and connect a50 Ωtermination i η series wit h
t he cable .

d. CHECK-t hat t he oscilloscope d isplay is >15 V
peak to peak.

e. Disco nnect the 50 Ω cable and remove the 50 Ω
termination from the oscilloscope for the next step.

4. Check Offset Range

α . Press the TRIG 0 dB, and ι -,j push buttons.

b. Make certain t he VAR SYMM pushbutton is i n.

ε . Connect α dmm set to read ±15 V to the output
connector.

d.

	

Adj ust t he VAR0 control forα0 Vreadingon the
dmm.

e. Pull and turn the OFFSET control fully cw to f ully
ccw.

f . CHECK-that the dmm reads >±13 V at the ap-
propriate stops for the OFFSET control .

g. Remove the coaxial cablefrom t hedmm and insert α
50 Ω termination.

h. CHECK-that the dmm reads at least ±6.5 V at t he
appropriate stops of the OFFSET control .

i . Remove the connections from the dmm for the next
step.

5. Check Amplitude Flatness

b. Make certain t he OFFSET is off.

Calibration-FG 501Α
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α. Press the FREE RUN, 0 dB and η, pus hbuttons.

c. Set the FREQUENCY Hz d ial to 10 and t he
MULTI PLI ER to 103 .

d. Connect the OUTPUT connector through α 50 Ω
cable and 50 Ω termination to t he vertical input of the
differential oscilloscope plug-i n.

e. Adj ust the AMPLITUDE control and the gain of the
vertial amplifier for an 8 major divisio n peak to peak
display.

f .

	

1 ncrease the vertical am plifier gain by a factor of 10 .

g. Adjust the vertical amplifier ρ lυg-i η offset voltage so
that the waveform peaks areon the oscilloscope graticule
center li ne.

h. Chan ge the output to any frequency from 20 Hz to
20 kHz.

i . CHECK-that t he display is within 0.46 maj or
d ivisions from graticule center.



Calibration-FG 501Α
Performance Check

j .

	

Change the output to any frequency from 20 kHz to
1 MHz.

k. CHECK-that the d isplay is within 2.37 major
divisions from graticule center.

Ι . Decrease the vertical gain of the oscilloscope by α
factor of 10 and adjust the offset voltage to 0.

m . Adjust the output frequency to 10 kHz.

η . Adjust the oscilloscope vertical gain a nd the
AMPLITUDE control for α 6 major division peak to peak
display.

ο . Changethe output to any frequency from 1 MHzto
2 MHz.

ρ . CHECK-that the peak to peak display amplitude is
from 5.36 to 6.73 major divisions.

q .

	

Press the η, pushbutton .

r .

	

Set- the output frequency to 10 kHz.

s. Adjust the AMPLITUDE control and the vertical
comparator oscilloscope plug-in for an 8 major division
peak to peak display.

t . Increase the oscilloscope vertical plug-in gain by α
factor of 10 .

υ .

	

Adjust the vertical plug-in offset voltage so that the
positive peaks of the squarewaves are at graticule center .

ν.

	

Change the output to any frequency from 20 Hz to
2 MHz.

ω. CHECK-that the positive squarewave peaks are
within ±2.37 major divisions from graticule center .

χ .

	

Press the ι-,j pushbutton .

γ . Change the output frequency to 10 kHz.

z.

	

Decrease the oscilloscope vertical plug-in gain by a
factor of 10.

αα . Adjust the vertical plug-in offset voltage to 0.

bb. Adjust the AMPLITUDE control and the vertical
plug-in gai η for αη 8major division oscilloscope display of
the triangle waveform .

cc . Increase the plug-in gain by α factor of 10 .

dd . Adjust the offset voltage so that the positive peak
of the triangle waveform is at graticule center .

ee . Change the output to any frequency from 20 Hz to
200 kHz.

ff . CHECK-that the positive peak of the triangle
waveform is 2.37 major divisions or less from the graticule
center .

gg .

	

Decrease the vertical amplifier gain by α factor of

hh .

	

Remove the comparison voltage from the vertical
plug-in.

ii . Adjust the AMPLITUDE control and t he vertical
plug-in gain for α peak to peak triangle waveform display
of 6 major divisions.

jj . Change the output to any frequency from 200 kHz
to 2 MHz.

kk . CHECK-that the peak to peak display reads from
4.4 major divisions to 7.6 major divisions in amplitude.

ΙΙ .

	

Disconnect the oscilloscope for the next step .

6. Check Sinewave Distortion

α .

	

Press,the FREE RUN, 0 dB, and η, pushbuttons.
The VAR SYMM, and O FFSET controls must be off (in) .

b. Connect the OUTPUT connector through α 50 Ω
coaxial cable and 50 Ω termination to the distortion
analyzer.

c. Set the distortion analyzer to measure total har-
monic distortion plus noise with average response .



d.

	

Make certain the function generator is in an ambient
temperature from 20°C to 30°C .

e. Select any frequency from 20 Hz to 20 kHz with the
FREQUENCY Hz and MULTIPLIER controls . The FRE-
QUENCY Hz control must be on the calibrated portion of
the d ial and t he MULTIPLIER control must be on the 10'
range or below .

f. Adjust the AMPLITUDE control for α 15 V peak to
peak signal at the input of the distortion analyzer .

g. CHECK-that the distortion is <0.25%ο .

h . Select any frequency from 20 kHz to 100 kHz. The
FREQUENCY Hz control must be onthe calibrated portion
of the d ial .

i . CHECK-that the distortion is <0.5 ο/ο .

j . Disconnect the distortion analyzer and the 50 Ω
termination from the coaxial cable.

k. Connect the coaxial cable to the input of the
spectrum analyzer .

Ι . Set the FREQUENCY Hz dial at 10 and the
MULTIPLIER at 10°.

m . Adjust the AMPLITUDE control and the spectrum
analyzer controls so that amplitudes 30 dB or greater
below the fun damental amplitude are easily viewed on the
spectrum analyzer.

η . Rotate the FREQUENCY Hz dial to 20, change the
MULTIPLER to 105 , and rotate the FREQUENCY Hz dial
from 20 to 2.

ο . C HECK-that all harmonics from 100 kHz to 2 MHz
are at least 30 dB below the fundamental amplitude.

ρ . Remove the connections to the spectrum analyzer
for the next step .

7. Check Squarewave and Pulse Output

α .

	

Press the FREE RUN, 0 dB and rJj pushbuttons. All
other pushbuttons out.
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b. Set the FREQUENCY Hz dial and the MULTIPLIER
control for any calibrated frequency. (For ease, the
FREQUENCY Hz d ial at 20 and t he MULTIPLI ER at 10 5 are
recommended.)

c. Turn the AMPLITUDE control fully cw.

d. Connect the OUTPUT connector through α 50 Ω
coaxial cable and the necessary attenuators to obtain α 5
division display to the 50 Ω vertical input of the sam pling
oscilloscope.

e. Connect the TRIG OUTPUT connector through α
50 Ω coaxial cable and the necessary attenuators to the
external trigger input on the sampling oscilloscope .

f. Obtain α stable rise and fall time d isplay on the
oscilloscope.

g. CHECK-that the rise time and fall time is <25 ns
from the 10 ο/ο to the 90ο/ο amplitude points.

h . CHECK-that the peak to peak amplitude of the
front corner ringing d oes not exceed 3ο/ο of the total
squarewave amplitude. (If the squarewave amplitude is 8
major divisions, maximum aberrations allowed are 0.24
major divisions .)

i . Release the VAR SYMM pushbutton .

j . Adjust the VAR SYMM control for α pulse waveform .

k. Repeat steps f and g.

Ι . Remove all connections for the next step.

8. Check VCF Input

α . Pressthe FREE RUN, 0 dB and η, pushbuttons. The
VAR SYMM and OFFSET pushbuttons should be in . Set
theFREQUENCY Hz dial to 20 andthe MULTPLIERto 105 .

b. Connect the OUTPUT connector through α 50 Ω
coaxial cable to the input of the frequency counter.

c. Obtain α stable counter display.

d. Apply -10 Vdc to the VCF I NPUT connector.
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e. CHECK-t hat the frequency decreases by α factor
of >1000.

f.

	

Remove all connections for the next step.

9. Check Extern al Trigger/Gate I nput

α . Press t he TRIG, 0 dB, and η, pushbuttons.

b. Connect the OUTPUT connector to t he vertical
input of the oscilloscope.

c. Connect t he pulse generator throug ha50 Qcoaxial
cable and50 Ωtermination to theTRIG/GATE ΙΝ connec-
tor.

d. Set the pulse generator for α 0 to 1 .2 V positive
goi ng 50°/ο d uty cycle pulse at 1/2 the frequency of t he
FG 501Α .

e. CHECK-for one cycle of α si newaveform for eac h
trigger pulse.

f . Press the GATE pushbutton.

g. CHECK-for an output waveform that lasts for the
duration of the gati ng waveform .

h .

	

Remove all connections for the next step .

10 . Check Trigger Output

α . Press t he FREE RUN pushbutton.

b. Connect the TRIG OUTPUT connector t hrough α
50 Qcoaxial cable tot he vertical input of t he oscilloscope.

c. CHECK-for α>+4 V waveform on the oscilloscope
display.

d.

	

I nsert α 50 Ω termination from the coaxial cable to
the oscilloscope vertical i np ut .

e. CHECK-for α>+2 Vwaveform on t he oscilloscope
display.
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f. Remove all con nections for the next step.

11 . Check Variable Phase Range

α . Press the FREE RUN, 0 dB, and η, pushbuttons.

b. Connect t he OUTPUT connector to the vertical
i nput of the oscilloscope . Set t he oscilloscope for
automatic triggeri ng.

c. Obtain α si ne waveform on the oscilloscope
centered around 0 V . Determin e the pea k-to-peak
amplitude of t he waveform .

d . Press the TRIG pushbutton.

e.

	

Rotate t he VAR 0from stop to stop and observe the
position of t he free running trace on the oscillosocope
display.

f . CHECK-that the straight line can be positioned at
the peak amplitudes of t he si ne waveform .

g. Remove all con nections for the next step.

12. Check Atten uator Accuracy

α . Press the FREE RUN, 0 dB and η, push buttons.

b. Set the FREQUENCY Hz d ial to 20.

c. Set t he MULTI PL I ER to t he 103 position .

d . Set the AMPLITUDE co ntrol fully cw .

e. Connect t he OUTPUT connector t horugh α 50 Ω
coaxial cable and 50 Ω termi nation to the input of the d B
ratio meter (AA 501) .

f . Set the AA 501 for automatic level rangi ng.

g. Push the 0 dB REF button on the AA 501 .

h . Push t he -20 dB push button.

i . CHECK-th at the ratio meter reads from -19 dB to
-21 dB .

j . Push t he -40 dB push button .



k. CHECK-that th e display reads from -39 dB to
-41 dB .

Ι . Pus h the -60 dB p ush button .

m . CHECK-th at the display reads from -59 dB to
-61 dB.

η . Remove all connections for th e next step.

12Α. Alternate Procedure for Checki ng Attenuator
Accuracy

α . Press the FREE RUN, 0 dB, and η, pushbuttons.

b . Set the FREQUENCY Hz dial to 20 .

c. Set the MULTI PL I ER to 10 ι position . Connect the
output through acoaxial cable to the oscilloscope vertical
input.

d. Adjust the AMPLITUDE co ntrol for exactly α 30 V
peak to peak sinewave.

e. Push the -20 dB pushbutton .

f . CHECK-for α waveform amplitude from 2.67 V to
3.37 V .

g. Press the -40 dB pushbutton .

h . CHECK-for αwaveform amplitude from 0.267 V to
0.337 V.

i . Press t he -60 dB pushbutton .

Cali bration-FG 501Α
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j . CHECK-for α waveform am plitude from 0.0267 V to
0.0337 V .

k. Remove all connections for the next step.

13. Check Triangle Time Symmetry

α . Press the FREE RUN pushbutton.

b. Set the FREQUENCY Hz and MULTIPL I ER control
for any frequency from 20 Hz to 200 kHz i n the calibrated
portion of t he dial . Connect thecou nter t hrough a coaxial
cable to the TRIG OUTPUT connector.

c. Trigger the counter to read the time of the positive-
goi ng h alf cycle of the trigger waveform (+ slope) .

d. Record this reading .

e. Trigger the cou nter to read the negative-going h alf
cycle of t he triggeri ng waveform (- slope) .

f . Record this readi ng .

g. CHECK-that t he time differe nce of both readi ngs
is _<1%.

h . Set the FREQUENCY Hz an dMULTI PLI ER controls
for α frequen cy from 200 kHz to 2 MHz in the cali brated
portion of the FREQUENCY Hz dial .

i .

	

Repeat steps ε through f .

j . CHECK-that the time differe nce is -<5ο/ο .

k. Remove all connections.
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I NTRODUCTIO N

Use this Adjustment Procedureto restorethe FG 501Α
to original performance req uirements . This Adj ustment
Procedure need not be performed unless the instrument
fails to meet the Performance Requirements of t he
Electrical Characteristics listed i n t he Specification sec-
tion, or if the Performance Check procedure cannot be
completed satisfactorily . If the i nst rument has undegone
repairs, t he Adj ustment Procedure is recommended.

Satisfactory completion of all ad justment steps i n th is
procedure assures t hat the i nstrument will meet t he
performance requirements .
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SERVIC E S AVAI LABLE

Tektronix, Inc. provides complete instrument repair
and adj ustme nt at local Field Service Ce nters and at the
Factory Service Center. Contact your local Tektronix Fiel d
Office or representative for furt her information .

RECALI BRATION INTERVAL

Recommended recalibration i nterval is 2000 hours of
operation or six months, wh ich ever occu rs first .

TEST EQUIPMENT REQUI RED

Thetest eq ui pment (or equivale nt) listed i n Table 4-1 is
req uired for ad justment of the FG 501Α. Specifications
given for the test equi pment are the mi nimum necessary
fo r accurate ad justment . All test equ ipment is assumed to
be correctly calibrated a nd operati ng wit h in
specificatio ns.

If other test eq uipment is used, calibratio n setup may
need to be altered to meet t he req uirements of the
equipment used.

PREPARATION

Access to the i nternal ad j ustments is ach ieved most
easily when t he FG 501Α is connected to t he power
mod u le with α flexi ble extender (see eq u ipment list) .
Removal of the left side cover provides access to all
i nternal ad j ustments . RefertotheAdjustment Locations in
t he pullout pages at the rear of the manual .

M ake adjustments at an am bient temperature between
+200C and +250 C.

ADJUSTMENT PROCEDURE
PRELIM I NARY S ETTINGS

Preset th e FG 501Α and test equipment controls as
follows:

To preventdamage to equipment, be surethe power
module and oscilloscope mainframe power is off
before inserting or removing plug-in units.

Power Module

L I NE SELECTOR

	

HI

FG 501Α

η, ( push button)

	

i n
FREE RUN (pushbutton)

	

in
0 dB (push button)

	

i n
FREQUENCY Hz dial

	

20
VAR SYMM

	

Mid-range & in
VAR φ

	

Mid-range
MULTI PL I ER 10'
VAR (frequency)

	

cw
OFFSET

	

M i d-range & in
AMPL

	

εω

Digital M ultimeter (DM 501)

RANGE/FUNCTIO N	20 DC VOLTS
INPUT

	

ΕΧΤ

POWER SUPPLI ES

1. Adjust the +15 V ADJ ( R1301), ±0.1°/ο

α .

	

I nsert t he FG 501Α and digital multimeter into t he
power module.

b . Connect t he power mod ule power cord to 117 Vac
source and turn on t he power module.

c. Co nnect the test leads to the digital multimeter HI
and LO I NPUTS .

d. Connect the digital multimeter LO test lead to the
FG 501Α chassis ground . Connect t he HI test lead to the
FG 501Α test point, ΤΡ1323 located on the Mai n board .

e. ADJUST-potentiometer R 1301 located on the
Main board until the digital multimeter readout ind icates
between +14.985 and +15.015 .

REV Α DEC 1980



2. Adjust the -15 V ADJ ( R1341), ±0.1°/ο

α . Remove t he d igital multimeter HI test lead from
ΤΡ1323 and connect to test point, ΤΡ1451 (also locatedon
the Mai n board) .

b. ADJUST-potentiometer R1341 located on the
M ain board until t he digital multimeter readout indicates
between -14.985 and -15.015 .

3. Check the +5 V Supply Accu racy, ±0.5°/ο

b.

	

Remove t he d igital multimeter HI test lead from ΤΡ
1331 and connect to test point, ΤΡ1321 located on the
Main board .

c. The d igital multimeter must i ndicate α read out
between +19.90 and +20.10.

Calibration-FG 501Α
Adjustment Procedure

5. Check the -20 V Supply Accuracy, ±0.5°/ο

α . Remove the d igital multimeter HI test lead from
ΤΡ1321 and connect to test point, ΤΡ1241 located on the
M ai n board .

b. The d igital multimeter must indicate α readout
between -19.90 an d -20.10.

c. Remove all connections.

VOLTS/DIV

	

5
VARIABLE

	

i n
BANDWIDTH FULL
POLARITY

	

+ (UP)
AC-G ND-DC DC
POSITION	ce ntered d isplay

Fig . 41 . Test setup fo r DIAL ALIG NMENT and OFFSET adjustment.

Vertial Plug-in

Vertical
Plug-in
Amplifier

ι
INPUT

7000 Series Mainframe

Horizontal
Plug-in

Power Module

2957-05
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α . Remove the d igital multimeter HI test lead from
ΤΡ1451 and connect to test p oi nt, ΤΡ1331 located on the
Main board.

b. The d igital multimeter must in dicate α readout
between +4.975 and +5.025 .

DIAL

Refer to Fig . 4-1 test
settings with t he following

7000 Series

POWER

ALIGNMENT

setup and preliminary control
exceptions.

Oscilloscope

on
FOCUS as desired for α

4. Check the +20 V Supply Accuracy, ±0.5°/ο I NTENSITY } well-defined display
VERTICAL MODE LEFT

α. Change the d igital multimeter RANGE/FUNCTIO N HORIZONTAL MOD E Β
switch to 200 DC VOLTS . Β TRIGGER SOURCE VERT MODE
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6. Frequency Hz Dial Alignment

α. Connect the coaxial cable from the FG 501Α OUT-
PUT to the vertical plug-in INPUT.

b . Adjust the horizontal plug-in LEVEL control for α
stable squarewave display on the crt .

c. Locate the coupler holding the FREQUENCY Hz
potentiometer extension shaft and loosen the coupler set
screw.

d. ADJUST-the FREQUENCY Hz potentiometer
counterclockwise until the displayed waveform just stops
moving .

e. While holding the potentiometer (coupler), adjust
the FREQUENCY Hz d ial to 20 (exact) .

g. Adjust the FREQUENCY Ητ d ial to 18 . Then rotate
dial slowly counterclockwise until the display crt
waveform just stops moving .

h . Check that the FREQUENCY Hz dial is on 20 (±.5
minor graticule division) .

Refer to Fig . 4-1 :test setup and preliminary control
settings with the following exceptions .
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Horizontal Plug-in

DISPLAY MODE

	

TIME BASE
ΤΙΜΕ/DIV

	

50 μs
VARIABLE
LEVEL/SLOPE
MODE AUTO
COUPLING AC
SOURCE

	

ΙΝΤ

MAGN I F I ER Χ 1

f. Tighten the coupler set screw (snug only).

i . Tighten the coupler set screw.

ADJUST OFFSET

FG 501Α

AMPLITUDE ccw
rV (pushbutton)

	

in
FREQUENCY Hz

	

20
MULTIPLIER 102

Vertical Plug-in

VOLTS/DIV 2

7. Adjust the OUTPUT OFFSET (R2201) and SINE
OFFSET (R1104)

α . The oscilloscope crt display is α triangle.

b. ADJUST-potentiometer R2201 located on the
Main board u ntil the displayed waveform is centered on
the vertical graticule line.

c. Press the η, ( pushbutton) in .

d. The oscilloscope crt display is α sinewave .

e. ADJUST-potentiometer R1104 located on the Aux
board until the displayed waveform is centered on the
vertical graticule line .

ADJUST SI NE DISTORTION

8. AdjusttheTRIANGLE AMPLADJ(141412),TRIANGLE
OFFSET (R1511), and TOP DIAL SYMM CAL (R1421)

Refer to Fig . 4-2 check setup and preliminary control
settings with the following exceptions .

FG 501Α

AMPLITUDE cw

Audio Analyzer

I NPUT LEVEL RANGE

	

20 V
FUNCTION THD+N
PERCENT DISTORTION

	

AUTO
FILTERS

	

OUT
RESPONSE AVE

α .

	

Remove the vertical plug-in INPUT connection and
re-connect to the audio analyzer using α bnc to banana
plug adapter.

b . ADJUST-potentiometers R1412, R1511, and
R1421 all located on the M ain board for α minimum
reading on the audio analyzer . Repeat these adjustments
until no further improvement is noted .

9. Adjust the "C" MULT ADJ (R1951)

Refer to Fig . 4-2 test setup and preliminary control
settings with the following exceptions .



Power Module

FG 501Α
OUTPUT

Audio Digital
Analyzer Mult imeter

INPUT

	

INPUT
- +

	

Ι

	

LO HI

To board
connections

Vertical
Plug-in

INPUT

10

7000 Series Mai nframe

Horizontal
Plug-in

2957-06

Digital M ultimeter

	

OFFSET ADJUSTS

RANGE/FUNCTION	2 DC Volts

	

Refer to Fig . 4-3 test setup and preliminary control
FG

	

501A

	

settings with the following exceptio ns:

MULTI PL I ER

	

1

	

FG 501A

Ν ( pushbutton)

	

in
MULTI PL I ER 102

α . Connect the digital multimeter LO I NPUT test lead

	

OUTPUT

	

ccw
to p i n 2 of IC, U1930 located on the Main board.

b. Connect the ΝΙ I NPUTtestlead to pi n 2ofIC, U1940
also located on t he Main board.

c. ADJUST-potentiometer R1951 located on t he
Main board for α .0000 digital multimeter readout.

d . Remove digital multimeter test leads.

10. Adjust the BOTTOM DIAL SYMM CAL (R1441)

Refer to Fig . 4-2 test setup.

Fig. 4-2. Test setup fo r SINE DISTORTION adjustment .

Vertical Plug-i n

VOLTS Polarity

	

+
+ INPUT Coupling

	

GND
- I NPUT Coup li ng

	

GND
VOLTS/DIV

	

.1

11. Adjust OUTPUT OFFSET (R2201)

Calibrat ion-FG 501Α
Adjustment Procedure

α. Co nnect α coaxial cable with 50 Ωtermi nation from
t he FG 501ΑOUTPUT to the vertical plug-i n + I NPUT.

b. Ad j ust the vertical plug-in POSITION control u ntil
t he trace li nes up on t he center horizontal graticule Ι 'r ne.

c. Change the vertical plug-in + I NPUT cou pling to
α. Adj ust the FG 501Α FREQUENCY Hz dial to 1 and	DC .

change the MULTI PL I ER to 102.

d. Adj ust the vertical plug-i n COMPARISON
b. ADJUST-potentiometer R 1441

	

for α minimum

	

VOLTAGE control until the positive peak of the displayed
readi ng on the audio analyzer .

	

waveform appears as graticule center .

4-11
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e. Change the vertical plug-i n VOLTS polarity to -.

f . Ad j ust the vertical plug-in COMPARISON
VOLTAGEcontrol until t he negative peak of t he displayed
waveform moves half-way between its present position
and t he center horizontal graticule line .

g. ADJUST-potentiometer R2201 located on the
Main board until the negative peak of the displayed
waveform is on the center horizo ntal graticule li ne.

12 . Adjust the SINE OFFSET (R1104)

Fig. 43. Test setup fo r O FFSETand SI NE/SQUARE AMPLITUDE adjustments.

α . Change the vertical plug-in VOLTSpolarityto+a n d
press th e η, pushbutton (in) .

b. Adj ust the vertical pl ug-i n COMPARISON
VOLTAGE co ntrol until the positive peak of the displayed
waveform appears at graticule center .

ε . Change the vertical plug-in VOLTS polarity to -.

d. Adj ust the vertical plug-in COMPARISON
VOLTAGE control until the negative peak of thed isplayed
waveform moves half-way between its present position
and t he center horizontal graticule li ne.

e. ADJU ST-potentiometer R1 104 located on theAux
board until the negative peak of the displayed waveform is
on the center h orizontal graticule line.

SI NE/SQUARE AMPLITUD E ADJUSTS

Refer to Fig . 4-3 test setup and the preliminary controls
setti ngs wit h the followi ng exceptions:

FG 501Α

Ν (pus hbutton)

	

i n
AMPLITUDE εω

Vertical Plug-in

VOLTS/DIV .2
+I NPUT Coupli ng

	

GND
-I NPUT Coupling

	

GND

13. Adjust the SI NE AMPL (R1106)

α . Adj ust the vertical plug-in POSITION control until
the trace lines up on the center h orizontal graticule li ne.

b. Change the vertical pl ug-i n VOLTS polarity to -.

c. Change t he vertical plug-i n +I NPUTcoupli ng to DC
and t he - I NPUT coupling to VC.



d. Adjust the vertical plug-i n CO MPARISON
VOLTAGE control u ntil the negative peak ofthe displayed
waveform appears at graticule center.

e. Press the FG

	

501A η, push button (i n) .

f . ADJUST-potentiometer R1106 located on the Αυχ
board u ntil the negative peak of the displayedwaveform is
on t he center horizontal graticule line .

14. Adjust the SO WAVE AMPL (R1728)

α . Press t h e FG

	

501A Ι pus hbutton (i n) .

b. Note the position of the negative level of the
displayed squarewave.

c. Press t he FG

	

501A t,,, ι pushbutto n (i n).

d . Change the vertical plug-in VOLTS polarity to +.

e. Ad j ust the vertical plug-i n COMPARISON
VOLTAGE control u ntil the positive peak of t he displayed
waveform is on the center horizontal graticule li ne.

f . Press t he FG 501Α rj- , push button (in) .

Calibration-FG 501Α
Adj ustment Procedure

g. ADJUST-potentiometer R1728 located on the
Mai n board until t he positive level of t he displayed
squarewave is off of the center graticule line in t he same
di rection and same amount as t he negative level
squarewave noted in step 29b.

SQUAREWAVE COMP/RISE AND
FALLTIME ADJUSTS

Refer to Fig . 4-4 test setup and the preliminary control
settings with t he following exceptions .

FG 501Α

FREQUENCY Hz

	

20
MULTI PLI ER 10,
AMPLITUDE ccw

Sampling Vertical Plug-in

m VOLTS/DIV 200

Sampling Horizontal Plug-in

SWEEP RANGE

	

5 μs
ΤΙΜΕ/DI V

	

.1 μs

Power Module Vertical
Sampli ng
Plug-in Horizontal

Sampling
Plug-in

2957-08

Fig. 44. Test setup for SQUAREWAVE COMP/RISE and FALL TIME adjustments.
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15. Adjust the SO WV COMP (C2011)

	

DIAL CAULOOP DELAY
α . Connect α coaxial cable with α 10Χ attenuator from

the FG 501Α OUTPUT to the vertical plug-in sampling
head i nput .

b.

	

Connect α coaxial cable with α 5Χ attenuator from
the FG 501Α TRIG OUTPUT to the sampling horizontal
plug-in TRIG INPUT.

c. Set the sampling vertical plug-in VARIABLEout and
adjust for α displayed waveform amplitude of five major
graticule divisions.

d . Change the sampling vertical plug-in mVOLTS/DIV
switch to 20 .

e. ADJUST-variable capacitor C2011 located on the

	

c. Remove all cables and connections.
M ain board for α peak-to-peak aberration of 1 major
graticule division on the displayed waveform . This aberra-
tion will appear at both the top and bottom of the

	

This completes the Adjustment Procedure for the
waveform .

	

FG 501Α.

16 . Adjust the DIAL CAL (R1321)

17. Adjust LOOP DELAY (C1714)

Fig. 45. Test setup for DIAL CAL and LOOP DELAY adjustments.

Refer to Fig . 4-5 test setup a nd preliminary control
setti ngs.

α . Connect α 50 Ω coaxial cable and terminator from
the FG 501Α output to the counter input.

b . ADJUST-potentiometer R1321 located on the
main board for α counter display of 20.00.

α . Change the FG 501Α MULTIPLIER to 10 5 and the
d igital counter FUNCTION to FREQUENCY/.1 kHz.

b. ADJUST-variable capacitor C1714 located on
Main board for α d igital counter readout of 2.000 .
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GENERAL MAINTENANCE INFORMATION

STATIC-SENSITI VE COMPONENTS

Static discharge can damage any semiconductor
component in this instrument.

This i nstrument contains electrical components that
are susceptible to damage from static discharge . See
Table 5-1 for relative suscepti bility of va rious classes of
semiconductors. Static voltages of 1 kV to 30 kV are

common in unprotected environ ments.

Observe the following precautions to avoid damage:

1 . M inimize handling of static sensitive components .

2. Transport and store static-sensitive components or
assemblies in their origi nal containers, οη α metα1 rail,
or on conductive foam . Label any package that
contai ns static-sensitive assem blies or components .

3. Discharge the static voltage from your body by
wearing α wrist strap while handling these com-
ponents . Servicing static-sensitive assem blies or
components shouldbeperformedonly at α static-free
work station by q ualified service personnel .

4. Not hi ng capable of generating or holdi ng α static
charge s houldbeallowedontheworkstation surface.

5. Keep the component leads shorted together
whenever possi ble.

6. Pickup components by the body, never by t he leads.

7. Do not sli de the components over any surface.

8. Avoid hand li ng components inareas t hat haveα floor
or work surface covering capable of generating α
static charge .

9. Use α solderi ng iron that is connected to earth
ground.

10. Use only special antistatic suction type or wick type
desoldering tools.

Voltage equivalent for levels:

Table 5-1

RELATIVE SUSCEPTI BI LITY TO
STATIC DISCHARGE DAMAGE

CLEANI NG

Section 5-FG 501Α

1 = 100 to 500 V

	

4=500 V

	

7=400to 1000 V (est)
2 = 200 to 500 V

	

5=400 to 600 V

	

8=900 V
3 = 250 V

	

6=600 to 800 V

	

9=1200 V

(Voltage discharged fromα 100 pF capacitorthrough α resista nce
of 100 ohms.)

This i nstrument should be cleaned as often as
operating conditions requ ire. Loose dust accumulated on
the outside of the instrument can be removed with α soft
cloth or small brush. Remove d irt that remains with α soft
cloth dampened in α mild detergent and wate r solution. Do
not use abrasive cleaners.

To clean the frontpanel use freon, isopropyl alcohol,
or totally denatured ethyl alcohol. Do not use
petroleum basedcleansing agents. Before using any
other type of cleaner, consult your Tektronix Service
Center or representative.

Semiconductor Classes

Relat ive
Susceptibility

Levels`

MOS or CMOS microcircuits or
disc retes or li near microcircuits
with MOS i nputs. ( Most Sensitive) 1

ECL 2

Schottky signal diodes 3

Schottky TTL 4

Hig h-frequency bipolar transistors 5

JFETs 6

Linear microcircuits 7

Low-power Schottky TTL 8

TTL (Least Sensitive) 9
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The best way to clean the i nterior is to blow off the
accumulated dust with dry, low-velocity air(approximate-
Ιγ 5 I b/ίη 2 ) or use α soft brush or cloth dam pened with α
mil d deterge nt and water solution.

Hold t he boardso the cleaning residue runs away from
theconnectors. Do not scrapeor use an eraser to cleanthe
edge con nector contacts. Abrasive cleani ng can remove
the gold plati ng.

5-2

Circuit boards and components must be dry before
applying power.

OBTAIN ING REPLACEMENT PARTS

Electrical and mechanical parts can be obtained
t hrough your local Tektronix F ield Office or represen-
tative . However, it may be possible to obtai n many of the
standard electronic components from α local commercial
source . Before purchasi ng or orderi ng α part from α
source other than Tektronix, Inc., check the Replaceable
Electrical Parts list for t he proper value, rati ng, tolerance,
and description .

ΝΟΤΕ

When selecting replacement parts, remember that
the physical size and shape of α component may
affect its performance in the instrument .

Some parts areman ufactured or selected by Tektronix,
Inc., to satisfy particular requirements or are manufac-
tured for Tektronix, Inc., to our specifications . Most of the
mechanical parts used in t his instrument have been
manufactured by Tektronix, Inc. To determi ne the
manufacturer, refer to the Replaceable Parts list and the
Cross Reference index, M fr . Code Number to M an ufac-
turer .

When ordering replacement partsfrom Tektronix, Inc.,
include the followi ng informatio n:

1 . I nstrument type and option number .

2. Instrument serial n umber.

3. Α descri ption of the part
complete ci rcuit number) .

4. Tektron ix part number.

electrical, incl ude

SO LDER I NG TECHNIQUES

WARN ING
J

To avoid electric-shock hazard, disconnect the
instrument from the power source before soldering.

The reliability and accuracy of this instrument can be
mai ntained only if proper soldering techniques are used
when repai ring or replacing parts. General sol dering
techn i q ues which apply to mai ntena nce of any precision
electronic equipment should be used when working on
this instrument. Use only 60/40 rosi n-core electronic
grade solder. The choice of soldering iron is determi ned
by the reapir to be made.

When solderi ng on circuit boards or small wiri ng, use
only α 15 watt, pencil type sol deri ng iron . Α higher wattage
solderi ng iron can cause the etched circuit wiring to
separate from the board base material and melt the
insulation from small wiri ng. Always keep t he solderi ng
iron tip properly tinned to ensure the best heat transfer to
the solder joint . Apply only enough heat to remove the
component or to makeαgood solder joint . To protect heat
sensitive components, hol d the component lead with α
pair of long-nose pliers between thecomponentbody and
t he solder joint . Use α solder removing wick to remove
excess solder from connections or to clean circuit board
pads.

SEMICONDUCTORS

To remove i n-li ne integrated circuits use an extracti ng
tool . This tool is available from Tektronix, I nc. ; order
Tektronix Part Number 003-0619-00. If an extracti ng tool
is not available, use care to avoi d damaging t he pins. Pull
slowly and evenly on both ends of the integrated ci rcuit .
Try to avoid disengaging o ne end before the other end.

INTERCONNECTING PINS

Several methods of interconnectio n including multi pin
and coaxial cable, are used to electrically connect t he
circuit boards with other boards and components.

COAXIAL CABLES

Replacement of coaxial end lead connectors req ui res
special tools. Damaged cables should be replaced as α
unit . For cable part n umbers see the Replaceable
Mechan ical Parts list . Fig . 5-1 shows α coaxial connector
assembly .



Fig . 5-1 . Coaxial end lead connecto r assembly .

MULTIP IN CONNECTO RS
The pin connectors used to connect t he wires to the

interconnecting pins are clam ped to theends of the wires.
To replace damaged multipin connectors, remove the old
pin con nector from the hold er . Do this by inserti ng α
scribe between t he connector and the hol der and pryi ng
the connector from th e hold er . Clamp the replaceme nt
connector to the wire. Reinstall the connector in t he
holder .

If the i ndivid aul end lead pi n connectors are removed
from t he plastic holder, note t he order of the i ndivi dual
wires for correct replacement in the h ol der . For proper
replacement see Fig . 5-2.

M ai ntenance-FG 501Α

HOLDER

	

END-LEAD
MULTI-PIN
CONNECTOR

EN D-LEAD
MULTI-PIN

CONNECTOR
INDEX

ΜULΤΙ -PIN
CONNECTOR

INDEX 1986-68

Fig . 5-2. Orientation and disassembly of multi pin connectors.

CAM SWITCHES
Use care when cleani ng or repairi ng cam switches .

Shaft alignme nt and spri ng tension of t he contacts must
be carefully maintai ned for proper operatio n of the switch.
For assistance, contact your local Tektronix Field Office
or representative .

NO ΤΕ

Α cam-type switch repair kit including necessary
tools, inst ructions, and replacement contacts is
available from Tektronix, Inc . Order Tektronix Part
No. 040-0541-00 .

The cam switches consist of rotati ng cam drumswhich
are turned by front-panel knobs, and sets of spring-leaf
contacts mounted on ad j acent circuit boards. Th e con-
tacts are actuated by lobes on t h e cams. These switches
can be disassembled for i nspection, cleaning, rep air, or
replacement as follows:

1 .

	

Pull the metal cover off the switc h. The switch is now
open for inspection or cleaning.
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2. To completely remove α switch from the circuit board,
first remove any kn obs or shaft extensions. Loosen the
coupli ng at t he potentiometer at t he rear of the switch,
and pull the long shaft out of the switch assembly.

3. Remove t he screws (from t he opposite side of t he
ci rcuit board) that hold the cam drum to the board.

4. To remove the cam d rum from t he front support block,
remove t he retaini ng ring from t he s haft on the front of
the switch and slide the cam drum out of t he support
block. Be careful not to lose th e small detent roller .

5. To replace defective switch contacts, follow t he in-
structio ns given i n the switch repair kit .

6. To reinstall t he switch assembly, reverse the above
procedure.

PUSHBUTTON SWITCHES

See Fig . 5-3for pushbutton switc h disassembly i nstruc-
tions.

FRONT PANEL LATCH REMOVAL

To disassemble the latch , pry up on the pull tab bar
attac hed to the latch assembly . The latch compone nts can
now be removed from t he i nst rument.

FUNCTIONS AVAI LABLE AT REAR
CONNECTOR

Α slot exists between pins 23 and 24 on t he rear
connector. Insert α barrier in the corresponding position
of the power module jac k to prevent noncompatible plug-
ins from being using in t hat compartment. Consu lt t he
power module manual for fu rther information . Signals for
other specialized connections may be made to the rear
interface connectors as sh own in Fig . 5-4. A description of
t hese connections follows.

Output ( From 600 Ω) 28Α

5-4

REAR INTERFACE INFORMATION

The output can be obtained at this terminal by connect-
ing α coax cable from J2141 to J1204 on the Α10 Main
Board assembly . Α 560Ω resistor is in series with J2141 .

Output Common 27Α

This is the return connection for the output .

To remove extension shaft Insert screwdriver 1η slot,
twist and pull the extension shaft .

Pull to remove f rom extension shaft .

2957-10

Fig . 5-3. Extension shaft and pushbutton removal .

Trigger Output (50 Ω) 27Β

This terminal is con nected via an i nternal jumper tothe
front panel trigger output connector. See t he adjustment
location illustration for t he location of this jumper .

Trigger Out Common 28Β

This is the return connection for the trigger out put .

Trig/Gate In 24Β

This terminal is connected to t he trigger amplifier
through α 1 ΚΩ resistor . Th e output signal is 1 V with an
impedance of <_10 ΚΩ .

Trig/Gate In Common 25Β

This is the return connection for t he trig/gate i n.

REV SEP 1981



ASSIGNMENTS
FUNCTION CONTACTS

19B -10-

18Β --0-

17B --10-

16Β -11is-

15Β -~

14Β --W-

13B --W

+33.5 V filtered do

	

12Β -40-

Collecto r lead ΡΝΡ series pass

	

11B -40-

10B -~

±33.5 V common

	

9Β

-33.5 V filtered do

	

8Β -op-

Collector lead ΝΡΝ series pass

	

7Β

6Β --W-

5B -~

4Β -~

3Β -10-

2Β --P-

1 Β -W-

ASSIGNMENTS
CONTACTS FUNCTION

-011- 28Α

	

Output (from f300 Ω)

Ε- 27Α

	

output common

-00-- 26Α

!- 25Α

Ε- 24Α
ι--
f

f

f
f

f

Ε-

f

f

f

f

Ε- 12Α

"- 11 Α

f10Α

9Α

8Α

7Α

Ε-

f

f
ι--
f

f

Ε-

f

f

23Α

22Α

21Α

20Α

19Α

18Α

17Α

16Α

15Α

14Α

13Α

Family key

+33.5 Υ filte red do

Base lead ΡΝΡ series pass

Emitte r lead ΡΝΡ series pass

±33.5 V common

-33.5 Υ filtered do

Emitte r lead ΝΡΝ series pass

6Α

	

Base lead ΝΡΝ series pass

5Α

4Α

3Α

2Α

1 Α

TM 500 lι err ίer :ιο1

2957-11

Fig . 5-4. Rea r Interface connecto r assignments.
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Trigger out common 28Β -10-

Trigger output (5ο Ω ) 27Β -1110,

26Β -1110-

Trig/gate in common 25Β -ON,

Trig/gate In (1 Υ, -2 W) 24Β -1110,

238

Vcf input common 228

Υεf In (0 to ±10 V, 10 kΩ) 21 Β --V-

20B --No-



Maintenance-FG 501Α

VCF In 21Β

	

VCF In Common 22Β

Thistermin al is connected through α 10 KΩ resistorvia

	

This connection is the ground return for the VCF In .
an i nternal jumper to the virtual groundsumming node of
operational am plifier U 1540A (p i n 2) . Seethe Adj ustment
Location ill ustration for t he location of this jumper .



OPTIONS
There are no options for the FG 501Α at t hetime of this p ri nti ng.
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Replacement parts are available from or through your local

Tektronix, Inc. Field Office or representative .

Changes to Tektronix i nst ruments are sometimes made to

accommodate improved components as t hey become available,

and to give you the benefit of the latest circuit improvements

developed i n our enginee r i ng department. It is therefore impor-

ta nt, when orderingparts, to include the following i nformatio n in
your order: P art number, i nstrument type or number, serial

number, and modificatio n number if applica ble.

If α part you have ordered has been replaced with α new or

i mproved part, your local Tektronix, Inc. F ield Officeor represen-

tative will contact you concerning any change i n part number .

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

m anual .

LIST OF ASSEMBL I ES

Α list of assemblies can be found at the beginn ing of the

E lectrical P arts List. The assemblies are listed in numerical order .

Whenthecomplete component number ofapart is known, this list

will identify the assem bly in wh ich the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mfr . Code Number to Manufact ur er index fo r the

E lect rical P arts List is located immediately afte r th is page. The

Cross Index pr ovides codes, names and addr esses of manufac-

turers of components listed i n the E lectrical P arts List .

ABBREVIATIONS

Abbreviations conform to AmericanNational Standard Υ1 .1 .

COMPONENT NUMBER (column one of the
Electrical Parts List)

Α numberi ng method has been used to identify assem blies,

subassemblies and parts . Examples of this numbering method

and typical expansions are illust rated by the following:

Example α . component number

A23R1234 Α23 R 4

Assemb ly numbe r

	

Circuit numbe r

Read: Resisto r 1234 of Assembly 23

Example b.

	

compon ent numbe r

A23A2R1234 Α23 Α 2 R 1234

Assembly

	

Subassembly Ci r cuit

number

	

number number

Read: Resisto r 1234 of Subassembly 2 ο1 Assembly 23

REPLACEABLE
ELECTRICAL PARTS
PARTS ORDER ING INFORMATION

Section 7-FG 501Α

Only the ci rcuit number will appear on the diagrams and
ci rcuit board illust ratio ns. Each diagram and ci rcuit board

illustratio n is clearly marked with the assembly number.

Assembly numbers are also mark ed on themechanical exploded

views located in the Mechanical Parts List . The component

number is obtained by add ing the assembly number pr efix to the

circuit number .

The E lectrical Parts List is d ivided and arr anged by

assemblies i n numerical sequence (e.g ., assem bly Α1 with its

subassemblies and parts, precedes assembly Α2 with its sub-

assemblies and parts) .

Chassis-mounted parts have no assembly number pr efix

and are located at the end of the Elect rical Parts List .

TEKTRON IX PART NO. (column two of the
Elect rical Parts List)

I ndicates part number to be used when ordering replace-

ment part from Tektronix.

SER IAL/MODEL NO. (columns three and fou r
of the Electrical Parts List)

Column three (3) indicates the se rial number at whic h the

p art wasfirst used. Column four (4) indicates the serial number at

whic h the p art was removed. No se rial number ente red indicates

part is good for all serial numbers.

NAME & DESCR IPTION (colum n five of the
Electrical Parts List)

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

desc ri ption by α colon ( :) . Because of space limitations, an Item

Name may sometimes appear as incomplete. For furt her Item

Name identification, theU.S. Federal CatalogingHandbookΗ6-1

can be utilized where possi ble.

MFR. CODE (column six of t heElectri cal Parts
List)

I ndicates t h e code numbe r of t he actual manufacturer ofthe

p art . (Code to name and address cross refer ence can be found

immediately after th is page.)

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

I ndicates actual manufact urers part number .
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CROSS I NDEX-MFR. CODE NUMBER TO MANUFACTURER

REV, JUN 1981

Mfr . Code Manufact urer Address City, State, Zip

01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204

01295 TEXAS INSTRUMENTS, INC ., SEMICONDUCTOR Ρ 0 BOX 5012, 13500 Ν CENTRAL
GROUP EXPRESSWAY DALLAS, TX 75222

02111 SPECTROL ELECTRONICS CORPORATION 17070 EAST GALE AVENUE C ITY OF INDUSTRY, CA 91745

02735 RCA CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876

03508 GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR
ELECTRONICS PARK SYRACUSE, NY 13201

03888
PRODUCTS DEPARTMENT
KDI PYROFILM CORPORATION 60 S JEFFERSON ROAD WΗΙΡΡΑΝΥ , NJ 07981

04222 ΑVΧ CERAMICS, DIVISION OF ΑΥΧ CORP . Ρ 0 Box 867, 19TH AVE . SOUTH MYRTLE BEACH, SC 29577

04713 MOTOROLA, INC ., SEMICONDUCTOR PROD . DIV. 5005 Ε MCDOWELL RD,ΡO BOX 20923 PHOENIX, ΆΖ 85036

07263 FAIRCHILD SEMICONDUCTOR, Α DIV . OF
FAIRCHILD CAMERA AND INSTRUMENT CORP . 464 ELLIS STREET MOUNTAIN VIEW , CA 94042

12697 CLAROSTAT MFG. CO ., INC . LOWER WASHINGTON STREET DOVER, NH 03820

12969 UNITRODE CORPORATION 580 PLEASANT STREET WATERTOWN, MA 02172

13511 AMPHENOL CARDRE DIV., BUNKER RAMO CORP . LOS GATOS, CA 95030
76067

19701 ELECTRA-MIDLAND CORP ., MEPCO ELECTRA INC . Ρ 0 BOX 760 MINERAL WELLS, ΤΧ

22526 BERG ELECTRONICS, INC . YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070

27014. NATIONAL SEMICONDUCTOR CORP . 2900 SEMICONDUCTOR DR . SANTA CLARA, CA 95051

32997 BOURNS, INC ., TRIMPOT PRODUCTS DIV . 1200 COLUMBIA AVE . RIVERSIDE, CA 92507

50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304

53184 XCITON CORPORATION 5 HEMLOCK STREET LΑΤΗΑΜ, NY 12110

55210 GETTIG ENG . AND MFG . COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875

56289 SPRAGUE ELECTRIC CO . 87 MARSHALL ST . NORTH ADAMS, MA 01247

71400 BUSSMAN MFG ., DIVISION OF MCGRAW-
2536 ω . UNIVERSITY ST . ST . LOUIS, ΜΟ 63107

72982
EDISON CO .
ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST . ERIE, ΡΑ 16512

73138 BECKMAN INSTRUMENTS, INC ., HELIPOT DIV . 2500 HARBOR BLVD . FULLERTON, CA 92634

73899 JFD ELECTRONICS COMPONENTS CORP . PINETREE ROAD OXFORD, NC 27565

74970 JOHNSON, Ε . Σ ., CO . 299 10TH AVE . S . W . WASECA, MN 56093

75042 TRW ELECTRONIC COMPONENTS, IRC FIXED
401 Ν . BROAD ST . PHILADELPHIA, PA 19108

RESISTORS, PHILADELPHIA DIVISION
500 BEAVERTON, OR 97077

80009
91637

TEKTRONIX, INC . Ρ 0 BOX
DALE ELECTRONICS, INC . Ρ . 0. BOX 609 COLUMBUS, NE 68601
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Com ponent No .
Tektronix Serial/M odel No .
Part No . E ff Dsco n t N ame & Descri ption

Mfr
Code Mfr Part N um b er

Α 10 ----- ----- CKT BOARD ASSY : FUNCTION GEN
----- ----- (NOT REPLACEABLE ORDER 672-0924-00)

Α12 670-6694-00 CKT BOARD ASSY : AUXILIARY 80009 670-6694-00

Α10 ----- ----- CKT BOARD ASSY :FUNCTION GEN
Al OC1115 290-0779-00 CAP .,FXD,ELCTLT :l OUF,+50- 10%,50VDC 56289 502D 237

A l OC1201 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,5ομ 72982 8005D9AABZ5U104M

Al OC1203 281-0773-00 CAP .,FXD ,CER DI :O .O I UF ,10%,100V 04222 GC70-1C103K

Al OC1224 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50μ 72982 8005D9AABZ5UIU4M

A l OC1235 281-0763-00 CAP .,FXD ,CER DI :47PF ,10%,100V 72982 8035D9AADC1G470K

A l OC1251 290-0779-00 CAP ., FXD , ELCTLT : I OUF ,+50- 10%,50VDC 56289 502D237

Al OC1253 281-0775-00 CAP.,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZSU104M

Al OC1313 281-0820-00 CAP.,FXD ,CER DΙ :680ΡΣ ,10%,50V 12969 CGB681KDX

Al OC1321 290-0745-00 CAP ., FXD , ELCTLT :22UF ,+50-10%,25V 56289 502D225

Al OC1323 290-0745-00 CAP .,FXD , ELCTLT :22UF ,+50-10%,25V 56289 502D225

AlOC1325 290-0745-00 CAP .,FXD , ELCTLT :22UF ,+50-10%,25V 56289 502D225

AlOC1341 290-0745-00 CAP ., FXD , ELCTLT :22UF , +50-10%,25V 56289 502D225

Al OC1431 283-0203-00 CAP .,FXD ,CER DI :0 .47UF ,20%,50μ 72982 8131Ν075Ε474Μ

Al OC1434 283-0203-00 CAP .,FXD ,CER DI :0 .47UF ,20%,SOV 72982 8131Ν075Ε474Μ

AlOC1451 290-0745-00 CAP ., FXD , ELCTLT :22UF , +50-10%,25V 56289 502D225

Al OC1516 281-0773-00 CAP .,FXD ,CER DI :O .O lUF ,10%,100V 04222 GC70-1C103K

A l OC1532 281-0762-00 CAP .,FXD ,CER DI :27PF ,20%,100V 72982 8035D9AAD000270M

A l OC1601 281-0773-00 CAP .,FXD ,CER DI :O .O l UF ,10%,100V 04222 GC70-1C103K

Al OC1603 281-0773-00 CAP .,FXD ,CER DI :O .O1UF ,10%, lOOV 04222 GC7U-1C103K

Al OC1611 281-0759-00 CAP .,FXD ,CER DI :22PF ,10%,100V 72982 8035 D9AADC1G220K

Al OC1613 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20Z ,50V 72982 8005 D9AABZ5U 104M

Al OCl631
Al OC16331

295-0164-00 CAP .SET , MTCHD : l 0,1,0 .1,0 .O1 UF ,950PF 80009 295-0164-UO

Al OC1641 )
Al OC1711 281-0773-00 CAP .,FXD ,CER DI :O .O1 UF ,10%, I OOV 04222 GC7 U-1C1 ύ3Κ

Al OC1712 281-0763-00 CAP .,FXD ,CER DI :47PF ,10%,100V 72982 8035D9AADC1G47UK

A l OC1714 281-0158-00 CAP .,VAR ,CER D 1 :7-45PF ,SOV 73899 DVJ -5006
A l OC1723 281-0773-00 CAP .,FXD ,CER DI :O .OlUF ,10%,100V 04222 GC70-1C1 U3K

Al OC1724 281-0773-00 CAP .,FXD ,CER DI :O .O I UF ,10%,100V 04222 GC70-1C103K

AlOC1725 281-0810-00 CAP.,FXD ,CER DI :5 .6PF ,0 .5%, l OOV 72982 1035D2AD000569D

AlOC1726 281-0775-00 CAP .,FXD ,CER DI :O . l UF ,20%,SOV 72982 8005D9AABZ5U104M

AlOC17411 ----- ----- (PART OF AIOC1631)
Αιοc ι 75 ιΙ
A l OC1811 281-0775-00 CAP .,FXD ,CER DI :O .IUF ,20 Z ,SOV 72982 8U05D9AABZSUlU4M

Al OC1812 Ζ81-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,SOV 72982 8005D9AAB25UlU4M

A l OC1813 281-0773-00 CAP .,FXD ,CER DI :O .OIUF ,10%,100V 04222 GC70-1C103K

A l OC1814 281-0773-00 CAP ., FXD ,CER DI :O .OIUF ,10%,100V 04222 GC7U-1C103K

Al OC2006 281-0812-00 CAP .,FXD ,CER DΙ :1000ΡΣ ,1 ύ%, lOOV 72982 8U35D9AADX7 R102K

A l OC2007 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8ύ05D9ΑΑΒΖ 5υ 104Μ

A l OC2011 281-0064-00 CAP .,VAR ,PLSTC :0 .25- 1 .5PF ,600V 74970 273-0001-3U1

A l OC2013 290-0517-00 CAP ., FXD , ELCTLT :6 .8UF ,20%,35V 56289 196D685XU035KA1

A l OC2020 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZS U 104M

Al OC2031 281-0773-00 CAP .,FXD ,CER DI :O .O lUF ,10%,100V 04222 GC70-1003K

Al OC2121 281-0764-00 CAP .,FXD,CER DI :82PF ,5%,100V 72982 8035 D9AADC I G8U2J

Al OC2204 281-0775-00 CAP ., FXD,CER DI :O . lUF ,20%,SOV 72982 8005 D9AABZ 5U l U4M

Al OC2217 290-0517-00 0AP ., FXD, ELCTLT :6 .SUF ,20%,35V 56289 196D685XO035KA1

Al OC2221 281-0812-00 CAP .,FXD ,CER DI :1000PF ,10%,100V 72982 8035D9AADX7R1 U2K

A lOC2224 290-0517-00 CAP ., FXD , ELCTLT :6 .8UF ,20%,35V 56289 196D685XOU 35KA 1

AlOC2228 281-0773-00 CAP .,FXD ,CER D I :O .O l UF ,10%, I OOV 04222 GC70-1C103K

AlOC2229 290-0517-00 CAP ., FXD , ELCTLT :6 .8UF ,20%,35V 56289 196D685X0035KA1
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Component No .
AlOC2301

Tektronix Serial/ M odel No .
Part No . Eff Dscont

281-0773-00

Name & Descri ption

0AP .,FXD ,CER DI :O .OIUF ,10% ,100V

Mfr
Code
04222

Mfr Part Number
GC70-1C103K

Al OC2302 281-0812-00 CAP .,FXD ,CER DI :1000PF ,10% ,100V 72982 8035D9AADX7 R1 U2K

Al OCR1431 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 Ν4152Α

Al OCR1531 152-0322-00 SEMICOND DEVICE :SILICON ,15V ,HOT CARRIER 50434 5082-2672

Al OCR1533 152-0322-00 SEMICOND DEVICE :S ILICON ,15V,HOT CARRIER 50434 5082-2672

Al OCR1621 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α

AlOCR2111 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α

Al OCR2113 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,15ύMA 01295 1Ν4152Α

Al OCR2213 152-0141-02 SEMICOND DEVICE :SILI CON ,30V ,150MA 01295 1 Ν4152Α

Al OCR2221 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 Ν4152Α

Al OCR2222 152-0141-02 SEMICOND DEVICE:S ILICON,30V ,150MA 01295 1 Ν4152Α

Al OFllll 159-0019-00 FU SE ,CARTRIDGE :3AG, l A,250V,SLOW BLOW 71400 MDL 1

AlOF1131 159-0019-00 FUSE ,CARTRIDGE :3AG, lA ,250V ,SLOW BLOW 71400 MDL 1

AlOJ1100 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΝΖ GOLD 22526 47357

(QTY OF 2)

AlOJ 1121 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΝΖ GOLD 22526 47357

Al OJ 1202 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD 22526 47357

----- ----- (QTY OF 3)

Al OJ1203 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD 22526 47357

(QTY OF 3)

AlOJ 1301 131-0608-00 TERMINAL,PIN:0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD 22526 47357

(QTY OF 3)

Al OJ 1541 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD 22526 47357

----- ----- (QTY OF 4)

A l OJ1611 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD 22526 47357

(QTY OF 3)

Al OJ1641 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD 22526 47357

(QTY OF 2)

AlOJ 1651 131-0608-00 TERMINAL,PIN:0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD 22526 47357

----- ----- (QTY ΟΣ 4)

AlOJ 1801 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ,3 PRONG 80009 131-1003-00

Al OJ 1921 131-1 ύ03-00 CONN,RCPT,ELEC :CKT BD ΜΤ,3 PRONG 80009 131-1003-00

A1OJ 1923 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00

Al OJ2011 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD 22526 47357

(QTY OF 4)

AlOJ2021 131-0608-00 TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD 22526 47357

----- ----- (QTY OF 2)

AlOJ 2041 131-1003-00 CONN,RCPT,ELE C :CKT BD ΜΤ ,3 PRONG 90009 131-10ύ3-ύ0

AlOJ 2043 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-OU

Al OLllll 108-0020-00 0OIL,RF :7 .lUH 80009
80009

108-0020-Ού
108-0020-U O

A l OL1251 108-0020-00 0OIL,RF :7 .lUH
01295 ΕΡ8010

Al OQ1221 151-0606-00 TRANS ISTOR :SILICON,NPN
04713 TIP29C

Al OQ1231 151-0464-00 TRANSISTOR :SILICON,NPN

Al OQ1241 151-0464-00 TRANSISTOR:SILICON,NPN 04713
07263

TIP29C
S032677

AlOQ1243 151-0190-00 TRANSI STOR:SILI CON,NPN
04713 SPS670ύ

AlOQ1245 151-0350-00 TRANSISTOR:S ILICON,PNP
07263 S032677

A lOQ1331 151-0190-00 TRANSISTOR:S ILICON,NPN
04713 SPS6868K

Al OQ1335 151-0188-00 TRANSISTOR :S ILICON,PNP
01295 ΕΡ8106

Al OQ1345 151-0607-00 TRANS ISTOR :S ILICON,PNP

AI OQ1421 153-0586-00 SEMICOND DVC SE :2N3906,MATCHED PAIR 80009 153-0586-00

(FURNISHED AS Α MATCHED PAIR WITH Al OQ1527)

A IOQ1431 151-0190-00 TRANS ISTOR:SILICON,NPN 07263
01295

S032677
δΚΑ6516

Al OQ1433 151-0367-00 TRANSISTOR:SILI CON,NPN ,SEL FROM 3571ΤΡ

AI OQ1440 151-0190-00 TRANSISTOR:SILI CON,NPN 07263
04713

5032677
SPS8335

AI OQ1445 151-0435-00 TRANSISTOR:SILI CON,PNP

Al OQl 511 151-0190-00 TRANSI STOR:S ILICON,NPN 07263
80009

S032677
151-0427-ύ0

Al OQ1521 151-0427-00 TRANSISTOR :S ILICON,NPN
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Component No .
Α1 ΠQ1523

Tektro n ix Serial/M odel No .
Pa rt No . Eff Dsco nt

151-0190-00

Name 8 Descri ption

TRANSISTOR :SILICON,NPN

M fr
Code
07263

Mfr Pa r t Number

S032677

AlOQ1525 151-0188-00 TRANSISTOR:SILICON,PNP 04713 S PS6868K

AlOQ1527 ----- ----- (PART OF A lOQ1421)

AlOQ1531 151-0438-00 TRANSISTOR :SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00

A lOQ1541 151-0341-00 TRANSISTOR:SILICON,NPN 07263 S040065

AlOQ1543 151-0341-00 TRANSISTOR:SILICON,NPN 07263 S040065

A lOQ1611 151-0188-00 TRANSISTOR :SILICON,PNP 04713 SPS6868K

AlOQ1621 151-0188-00 TRANSISTOR :SILICON,PNP 04713 SPS6868K

AlOQ1711 151-0188-00 TRANSISTOR :SILICON,PNP 04713 SPS6868K

AIOQ1712 151-0190-00 TRANSISTOR :SILICON,NPN 07263 S032677

AlOQ1721 151-0220-00 TRANSISTOR :SILICON,PNP 07263 S036228

AlOQ1723 151-1042-00 SEMICOND DVC SE :MATCHED PAIR FET 27014 SF50031

AIOQ1725
AlOQ1801 151-0220-00 TRANSISTOR :SILICON,PNP 07263 S036228

AIOQ1821 151-0190-00 TRANSISTOR :SILICON,NPN 07263 S032677

AlOQ1901 151-0220-00 TRANSISTOR :SILICON,PNP 07263 S036228

AIOQ2011 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228

A lOQ2013 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677

A lOQ2101 151-0190-00 TRANSISTOR :SILICON,NPN 07263 S032677

AlOQ2111 151-0221-00 TRANSISTOR :SILICON,PNP 04713 SPS246

AlOQ2113 151-0190-00 TRANSISTOR :SILICON,NPN 07263 S032677

AlOQ2121 151-0440-00 TRANSISTOR :SILICON,PNP 03508 Χ41 Ε603

AlOQ2123 151-0440-00 TRANSISTOR :SILICON,PNP 03508 Χ41 Ε603

AlOQ2211 151-0220-00 TRANSISTOR :SILICON,PNP 07263 S036228

AlOQ2213 151-0427-00 TRANSISTOR :SILICON,NPN 80009 151-0427-00

AIOQ2311 151-0190-00 TRANSISTOR :SILICON,NPN 07263 S032677

AlOQ2321 151-0220-00 TRANSISTOR :SILICON,PNP 07263 S036228

AlOQ2323 151-0439-00 TRANSISTOR :SILICON,NPN 80009 151-0439-00

AlOQ2325 151-0439-00 TRANSISTOR :SILICON,NPN 80009 151-0439-00

Α 1ΠΑ500 311-1392-00 RES .,VAR,WW:PNL,lOK OHM,2W 02111 140-9504

Α 10Α1103 321-0289-00 RES .,FXD,FILM :lOK ΟΗΜ,1%,0 .125W 91637 MFF1816G10001F

Α 10Α1113 315-0202-00 RES .,FXD,CMPSN :2K ΟΗΜ,5%,0 .25W 01121 CB2025

AlOR1121 307-0093-00 RES .,FXD,CMPSN :1 .2 ΟΗΜ ,5%,0 .50W 01121 EB12G5

Α1 ΟΑ 1131 315-0203-00 RES .,FXD,CMPSN :20K ΟΗΜ ,5%,0 .25W 01121 CB2035

Α10Α1133 321-0318-00 RES .,FXD,FILM :20K ΟΗΜ,1%,0 .125W 91637 MFF1816G20001F

Α1 ΟΑ1135 321-0318-00 RES .,FXD,FILM :20K ΟΗΜ ,1%,0 .125W 91637 MFF1816G20001F

Α10Α 1141 307-0093-00 RES .,FXD,CMPSN:1 .2 ΟΗΜ,5%,0 .50W 01121 EB12G5

Al0R1143 315-0202-00 RES .,FXD,CMPSN :2K ΟΗΜ ,5%,0 .25W 01121 CB2025

AlOR1201 321-0337-00 RES .,FXD,FILM :31 .6K ΟΗΜ ,1%,0 .125W 91637 MFF1816G31601F

Α 10Α1203 315-0202-00 RES .,FXD,CMPSN :2K ΟΗΜ ,5%,0 .25W 01121 CB2025

Α 10Α1225 315-0151-00 RES .,FXD,CMPSN :150 ΟΗΜ ,5%,0 .25W 01121 CB1515

AlORl226 315-0682-00 RES .,FXD,CMPSN :6 .SK ΟΗΜ ,5%,0 .25W 01121 CB6825

Α 10Α1227 307-0051-00 RES .,FXD,CMPSN :2 .7 ΟΗΜ ,5%,0 .50W 01121 EB27G5

Α 10Α1228 301-0201-00 RES .,FXD,CMPSN :200 ΟΗΜ ,5%,0 .50W 01121 ΕΒ2015

Α 10Α1229 315-0101-00 RES .,FXD,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015

Α10Α1231 321-0289-00 RES .,FXD,FILM :lOK ΟΗΜ,1%,0 .125W 91637 MFF1816G10001F

AlOR1232 321-0318-00 RES .,FXD,FILM :20K ΟΗΜ,1%,0 .125W 91637 MFF1816G20001F

AlOR1233 321-0289-00 RES .,FXD,FILM :lOK ΟΗΜ,1%,0 .125W 91637 MFF1816G10001F

AlOR1235 315-0103-00 RES .,FXD,CMPSN :IOK ΟΗΜ ,5%,0 .25ω 01121 CB1035

AlOR1241 315-0103-00 RES .,FXD,CMPSN:lOK ΟΗΜ ,5%,0 .25W 01121 CB1035

Α10Α1242 315-0103-00 RES .,FXD,CMPSN:lOK ΟΗΜ,5%,0 .25W 01121 CB1035

Α10Α1243 315-0302-00 RES .,FXD,CMPSN:3K ΟΗΜ ,5%,0 .25W 01121 CB3025

Α1 ΟΑΙ 245 321-0347-00 RES .,FXD,FILM :40 .2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G40201F

Α 1 ΟΑ1247 321-0335-00 RES .,FXD,FILM :30 .1K ΟΗΜ ,1%,0 .125W 91637 MFF1816G30101F

Α1 ΟΑ1301 311-1562-00 RES .,VAR,NONWIR :2K ΟΗΜ ,20%,0 .50W 73138 91-84-0

AlOR1311 315-0103-00 RES .,FXD,CMPSN:lOK ΟΗΜ,5%,0 .25W 01121 CB1035

Α 10Α1315 321-0311-00 RES .,FXD,FILM :16 .9K ΟΗΜ ,1%,0 .125W 91637 MFF1816G16901F
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AlOR1321 311-1561-00 RES .,VAR,NONWIR:2 .5K ΟΗΜ ,20%,0 .50ω 73138 91-83-0

AlOR1331 315-0682-00 RES .,FXD ,CMPSN :6 .8K OHM,5%,0 .25W 01121 CB6825
AlOR1333 315-0103-00 RES .,FXD ,CMPSN :I OK OHM,5%,0 .25W 01121 CB1035
Α10Α1341 311-1563-00 RES .,VAR,NONWIR :IK ΟΗΜ ,20%,0 .50W 73138 91-85-0

AlOR1346 315-0512-00 RES .,FXD ,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB5125
Α10Α1401 321-0193-03 Β010100 Β020339 RES .,FXD,FILM :IK ΟΗΜ ,0 .25%,0 .125W 91637 MFF1816D10000C

AlOR1401 321-0222-00 Β020340 RES .,FXD,FILM :2K ΟΗΜ , Ι %,0 .125W 91637 MFF 1816G2000UF

Α10Α1403 315-0101-00 RE S ., FXD ,CMPSN:100 OHM,5%,0 .25W 01121 CB1015
Al OR1411 321-0258-09 RES .,FXD,FILM :4 .75K ΟΗΜ ,1%,0 .125W 91637 MFF 1816C47500F

Α10Α1412 311-1567-00 Β010100 Β020339 RES .,VAR,NONWIR :TRMR,100 OHM ,0 .50W 73138 91-89-0

Al OR1412 311-1175-00 Β020340 RES .,VAR,NONWIR :100 ΟΗΜ ,10%,O .SOW 73138 68WR1ύ0

Α10Α1413 321-0916-03 RES .,FXD,FILM :289 ΟΗΜ ,0 .25%,0 .125W 91637 MFF1816D289RUC

Α1ΟΑ1421 311-0605-00 RES .,VAR,NONWIR:TRMR ,200 0HM,O .SW 73138 82-23-2

Α10Α1423 321-0193-00 RES .,FXD,FILM:IK ΟΗΜ ,1%,0 .125W 91637 MFF1816G1000OF

Α10Α1425 321-0193-00 RES .,FXD,FILM:IK ΟΗΜ , Ι %,0 .125W 91637 MFF1816G10000F

AlOR1429 315-0392-00 RES .,FXD ,CMPSN :3 .9K OHM,5%,0 .25W 01121 CB3925
Al OR1431 315-0242-00 RES .,FXD ,CMPSN :2 .4K OHM,5%,0 .25W 01121 CB2425
Al OR1432 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ,5Κ ,0 .25W 01121 CB1025

Al OR1433 315-0152-00 RES .,FXD ,CMPSN :1 .5K OHM,5%,0 .25W 01121 CB1525
Α1 ΟΑ1434 315-0750-00 RES .,FXD ,CMPSN :75 OHM,5%,0 .25W 01121 CB7505
Al OR1435 315-0300-00 RES ., FXD ,CMPSN:30 OHM,5%,0 .25W 01121 CB3005
Al OR1436 315-0241-00 RES ., FXD ,CMPSN :240 OHM,5%,0 .25W 01121 CB2415
Α10Α1440 315-0100-00 RES ., FXD ,CMPSN:10 OHM,5%,0 .25W 01121 CB1005
Α1 ΟΑ1441 311-1559-00 RES .,VAR,NONWIR :10K ΟΗΜ ,20%,0 .50W 73138 91-81-0

AlOR1451 307-0051-00 RES ., FXD ,CMPSN:2 .7 ΟΗΜ,5%,0 .50W 01121 EB27G5

Α10Α1501 321-0754-07 Β010100 Β020339 RES .,FXD,FILM:900 ΟΗΜ ,0 .1%,0 .125W 91637 MFF1816C900ROB

AlOR1501 321-0641-00 Β020340 RES .,FXD,FILM :1 .8K ΟΗΜ,1%,0 .125W 91637 MFF1816G18000F

Α10Α1511 311-1565-00 Β010100 Β020339 RES .,VAR,NONWIR:250 ΟΗΜ ,20%,0 .50W 73138 91-87-0

Α10Α1511 311-1307-00 Β020340 RES .,VAR,NONWIR:500 0HM ,0 .50W 32997 3299W-Α27-501

AlOR1512 321-0222-00 RES .,FXD,FILM :2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G20000F

AlOR1513 321-0245-00 RES .,FXD,FILM:3 .48K ΟΗΜ,1%,0 .125W 91637 MFF1816G34800F

Α1ΟΑ1514 315-0202-00 RES .,FXD ,CMPSN :2K ΟΗΜ ,5%,0 .25W 01121 CB2025
AlOR1515 315-0512-00 RES .,FXD ,CMPSN :5 .IK OHM,5%,0 .25W 01121 CB5125
Α10Α1517 315-0103-00 RES .,FXD ,CMPSN :l OK OHM,5%,0 .25W 01121 CB 1035
Al OR1518 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015

Α10Α1521 315-0201-00 RES ., FXD ,CMPSN :200 OHM,5%,0 .25W 01121 CB2015

Α10Α1532 315-0511-00 RES ., FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115

Al OR1533 315-0302-00 RES .,FXD ,CMPSN:3K ΟΗΜ ,5%,0 .25W 01121 CB3U25

Α10Α1534 315-0511-00 RES ., FXD,CMP SN:510 OHM,5%,0 .25W 01121 CB5115

Α1ΟΑ1536 315-0201-00 RES ., FXD,CMP SN:200 ΟΗΜ,5Ζ ,0 .25W 01121 CB2015

AlOR1541 321-0181-00 RES .,FXD,FILM:750 ΟΗΜ , Ι %,0 .125W 91637 MFF1816G75UROF

AlOR1543 321-0272-00 RES .,FXD,FILM :6 .65K ΟΗΜ ,1%,0 .125W 91637 MFF1816G665UUF

Α1ΟΑ1545 321-0181-00 RES .,FXD,FILM:750 ΟΗΜ , Ι %,0 .125W 91637 MFF1816G750ROF

Α10Α1551 321-0289-00 RES .,FXD,FILM:lOK ΟΗΜ , Ι %,0 .125W 91637 MFF1816G10ύύ 1 F

AlOR1553 321-0289-00 RES .,FXD,FILM :l OK ΟΗΜ , Ι %,0 .125W 91637 MFF1816G10001 F

Α10Α1603 315-0101-00 RES ., FXD ,CMFSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015
Α1 ΟΑ1611 315-0222-00 RES ., FXD ,CMPSN :2 .2K ΟΗΜ,5%,0 .25W 01121 CB2225

Α10Α1613 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015

AlOR 1615 315-0101-00 RES ., FXD,CMPSN :100 ΟΗΜ,5%,0 .25W 01121 CB1015

Α10Α1621 315-0332-00 RES ., FXD ,CMP SN:3 .3K OHM,5%,0 .25W 01121 CB3325

AlOR1622 315-0221-00 RES ., FXD,CMPSN :220 OHM,5%,0 .25W 01121 CB2215
Α1ΟΑ1623 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105

Α10Α1624 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015

Al OR1625 315-0332-00 RES .,FXD ,CMPSN :3 .3K ΟΗΜ,5%,0 .25W 01121 CB3325

Α1 ΟΑ1641 321-0222-00 RES .,FXD,FILM :2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G20000F

Α10Α1711 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
Α10Α1712 321-0172-00 RES .,FXD,FILM :604 ΟΗΜ, Ι%,0 .125W 91637 MFF1816G6U4RUF
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AlOR1713 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
Al OR1721 315-0512-00 RES ., FXD ,CMPSN :5 .1K ΟΗΜ,5%,0 .25ω 01121 CB5125
Al OR1723 315-0103-00 RES .,FXD ,CMPSN :l OK ΟΗΜ ,5%,0 .25W 01121 CB1035
Α10Α1724 315-0751-00 RES ., FXD ,CMPSN :750 OHM,5%,0 .25W 01121 CB7515

Α10Α1725 315-0471-00 RE S ., FXD ,CMPSN :470 ΟΗΜ ,5%,0 .25W 01121 CB4715
Al OR1727 315-0752-00 RE S ., FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525

Α10Α1728 311-1566-00 RES .,VAR,NONWIR :200 ΟΗΜ,20%,O .SOW 73138 91-88-0
Α10Α1801 315-0101-00 RE S ., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB 1015
Α10Α1812 321-0155-00 RES .,FXD,FILM :402 ΟΗΜ ,1%,0 .125W 91637 MFF1816G402 ROF
Α10Α1814 315-0153-00 RES ., FXD ,CMPSN :15K ΟΗΜ ,5%,0 .25W 01121 CB1535
Al OR1815 321-0222-00 RES .,FXD,FILM :2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G2000UF
Al OR1816 321-0196-00 RES .,FXD,FILM :1 .07K ΟΗΜ,1%,0 .125W 91637 MFF1816G10700F

Α10Α1817 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
Al OR1818 321-0313-00 RES .,FXD,FILM :17 .SK ΟΗΜ,1%,0 .125W 91637 MFF1816G17801 F
Al OR1819 321-0236-00 RES .,FXD,FILM :2 .8K ΟΗΜ ,1%,0 .125W 91637 MFF1816G28000F
Α10Α1831 321-0289-03 RES .,FXD,FILM :l OK ΟΗΜ ,0 .25%,0 .125W 91637 MFF1816 D 10001C

Α10Α1841 321-0645-00 RES .,FXD,FILM :l 00K ΟΗΜ ,0 .5%,0 .125W 91637 MFF1816Dl0Uύ2D

Α10Α1842 307-0465-00 RES .,FXD,FILM :I OM ΟΗΜ ,1%,0 .5W 03888 FL 1 /2 - 105F

Α10Α1843 321-0481-01 RES .,FXD,FILM :1M ΟΗΜ,0 .5%,0 .125W 91637 MFF1816G1Uύ03D

Α10Α1941 321-0193-03 RES .,FXD,FILM :IK ΟΗΜ,0 .25%,0 .125W 91637 MFF1816 D 1000UC

Al OR1950 315-0102-00 RES .,FXD ,CMP SN :1 K OHM,5%,0 .25W 01121 CB 1025

Al OR1951 311-1559-00 RES .,VAR ,NONWIR :l OK ΟΗΜ ,20%,O .SOW 73138 91-81-0

Α10Α2001 315-0201-00 RES ., FXD ,CMP SN:200 OHM,5%,0 .25W 01121 CB2U 15
Α10Α2003 315-0101-00 RES ., FXD ,CMP SN:100 OHM,5%,0 .25W 01121 CΒ 1 ύ 15

Α10Α2004 315-0183-00 RES ., FXD ,CMP SN :18K OHM,5%,0 .25W 01121 CB 1835
Al OR2005 315-0330-00 RES ., FXD ,CMPSN :33 OHM,5%,0 .25W 01121 CB3305
Al OR2006 315-0302-00 RES .,FXD ,CMPSN :3K ΟΗΜ ,5 Ζ ,0 .25W 01121 CB3025

Al OR2011 321-0253-00 RES .,FXD,FILM :4 .22K ΟΗΜ,1%,0 .125W 91637 MFF1816G42200F

Al OR2012 321-0143-00 RES .,FXD,FILM :301 ΟΗΜ ,1 Ζ ,0 .125W 91637 MFF1816G3U1ROF

Α10Α2013 321-0268-00 RES .,FXD,FILM :6 .04K ΟΗΜ ,1%,0 .125W 91637 MFF1816G60400F

Α10Α2024 321-0134-00 RES .,FXD,FILM :243 ΟΗΜ ,1%,0 .125W 91637 MFF1816G243ROF

Α10Α2025 315-0201-00 RES ., FXD ,CMP SN :200 OHM,5%,0 .25W 01121 CB2015

Α10Α2026 307-0055-00 RES ., FXD ,CMP SN :3 .9 ΟΗΜ ,5%,0 .50W 01121 EB39G5
Α10Α2031 315-0105-00 RES .,FXD ,CMP SN:IM OHM,5%,0 .25W 01121 CΒ 1055
Al OR2033 305-0101-00 RES ., FXD ,CMP SN:100 ΟΗΜ ,5%,2W 01121 ΗΒ1015

Al OR2041 315-0125-00 RES ., FXD ,CMP SN :1 .2M ΟΗΜ ,5%,0 .25W 01121 CB 1255

Al OR2043 315-0332-00 RES ., FXD ,CMP SN :3 .3K OHM,5%,0 .25W 01121 CB3325

Α10Α2045 315-0332-00 RES ., FXD ,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB3325

Α10Α2047 315-0125-00 RES ., FXD ,CMP SN:1 .2M OHM,5%,0 .25W 01121 CB1255

Al OR2101 321-0112-00 RES .,FXD,FILM :143 ΟΗΜ ,1%,0 .125W 91637 MFF1816G143RύF

Al OR2111 321-0151-00 RES .,FXD,FILM :365 ΟΗΜ ,1%,0 .125W 91637 MFF1816G365RUF
Α10Α2113 321-0122-00 RES .,FXD,FILM :182 ΟΗΜ ,1%,0 .125W 91637 MFF1816G182ROF

Α10Α2121 315-0100-00 RES ., FXD ,CMPSN :10 OHM,5%,0 .25W 01121 CB 10O5

AlOR2122 315-0100-00 RES ., FXD ,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB 1005

Α10Α2123 315-0270-00 RES ., FXD ,CMPSN :27 ΟΗΜ ,5%,0 .25W 01121 CB2705

Α10Α2124 321-0049-00 RES .,FXD,FILM :31 .6 ΟΗΜ,1%,0 .125W 91637 MFF1816G31 R60F

Α10Α2131 305-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ,5%,2W 01121 ΗΗ 1015

Α10Α2141 321-0002-00 RES .,FXD,FILM :10 .2 ΟΗΜ ,1%,0 .125W 91637 MFF1816G10R20F

Α10Α2143 321-0059-00 RES .,FXD,FILM :40 .2 ΟΗΜ ,1%,0 .125W 91637 MFF1816G40R20F

Α10Α2201 311-1560-00 RES ., VAR,NONWIR :5K ΟΑΜ ,20%,0 .50W 73138 91-82-0

Α10Α2202 321-0238-00 RES .,FXD,FILM :2 .94K ΟΗΜ ,1%,0 .125W 91637 MFF1816G294UOF

Α10Α2203 321-0271-00 RES .,FXD,FILM :6 .49K ΟΗΜ ,1%,0 .125W 91637 MFF1816G6490OF

Al OR2204 321-0238-00 RES .,FXD,FILM :2 .94K ΟΗΜ ,1%,0 .125W 91637 MFF1816G29400F

Α10Α2211 321-0122-00 RES .,FXD,FILM :182 ΟΗΜ ,1%,0 .125W 91637 MFF1816G1d2RUF

Α10Α2213 321-0112-00 RES .,FXD,FILM :143 ΟΗΜ ,1%,0 .125W 91637 MFF1816G143ROF

Al OR2223 315-0270-00 RES ., FXD ,CMP SN:27 OHM,5%,0 .25W 01121 CB2705

AlOR2225 315-0100-00 RES ., FXD ,CMP SN:10 OHM,5%,0 .25W 01121 CB 1 U05
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AlOR2227 321-0049-00 RES .,FXD,FILM:31 .6 ΟΗΜ,1%,0 .125W 91637 MFF1816G31R60F

AlOR2228 307-0055-00 RES .,FXD ,CMPSN :3 .9 ΟΗΜ ,5%,0 .50W 01121 EB39G5

Α1 ΟΑ2231 323-0088-00 RES .,FXD,FILM:80 .6 ΟΗΜ ,1%,0 .50W 75042 CECTO-SOR6UF

Α10Α2233 323-0089-00 RES .,FXD,FILM:82 .5 ΟΗΜ ,1%,0 .50W 19701 MF7CD82R50F

Al OR2251 321-0059-00 RES .,FXD,FILM :40 .2 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G4UR2UF

Α10Α2253 321-0002-00 RES .,FXD,FILM :10 .2 ΟΗΜ,1%,0 .125W 91637 MFF1816G1 UR2 UF

Α10Α2255 321-0089-00 RES .,FXD,FILM :82 .5 ΟΗΜ,1%,0 .125W 91637 MFF1816G82R5 UF

AlOR2257 321-0002-00 RES .,FXD,FILM :10 .2 ΟΗΜ,1%,0 .125W 91637 MFF1816G10R2UF

Α10Α2301 315-0183-00 RES .,FXD ,CMPSN :18K ΟΗΜ,5%,0 .25W 01121 CB1835

A l OR2303 315-0302-00 RES .,FXD ,CMPSN :3K ΟΗΜ,5%,0 .25W 01121 CB3025,

Α10Α2304 315-0330-00 RES .,FXD,CMPSN :33 ΟΗΜ,5%,0 .25W 01121 CB3305

Α10Α2335 315-0750-00 Β010100 Β020709 RES ., FXD ,CMPSN :75 ΟΗΜ,5%,0 .25W 01121
91637

CB7505
MFF1816G29R40F

Al OR2335 321-0046-00 Β020710 RES .,FXD,FILM :29 .4 ΟΗΜ ,1%,0 .125W

Α10Α2351 315-0561-00 RES ., FXD ,CMPSN :560 ΟΗΜ ,5%,0.25W 01121 CB5615

Α10Α2353 323-0089-00 RES .,FXD,FILM :82 .5 ΟΗΜ,1%,0.50W 19701 MF7CD82R50F

Α10Α2355 323-0088-00 RES .,FXD,FILM :80 .6 ΟΗΜ,1%,0 .50W 75042 CECTU-80R60F

AlOS1901 260-1268-01 SWITCH,PUSH :3 BUTTON,2 POLE,FUNCTION 80009 260-1268-ύ1

Al OS2331 260-2020-00 SWITCH,PUSH:4 BUTTON ,2 POLE,ATTENUATOR 80009 260-2020-00

Α10ΤΡ1241 214-0579-00 TERM,TEST POINT :BRS CD PL 80009
80009

214-0579-00
214-0579-0 U

Α1 ΟΤΡ 1321 214-0579-00 TERM,TEST POINT:BRS CD PL
80009 214-0579-00

Α10ΤΡ1323 214-0579-00 TERM,TEST POINT:BRS CD PL
80U09 214-0579-00

Α10ΤΡ1331 214-0579-00 TERM,TEST POINT :BRS CD PL
80009 214-0579-00

Α1ΟΤΡ1451 214-0579-00 TERM,TEST POINT :BRS CD PL

Al 0U 1210 156-0071-00 MICROCIRCUIT,LI :VOLTAGE REGULATOR 04713 MC1723CL

Al 0U1230 156-0495-00 MICROCIRCUIT,LI :OPNL AMPL 27014
27014

LM324N
LM324N

Al 0U1400 156-0495-00 MICROCIRCUIT,LI :OPNL AMPL
02735 85145

Al 0U1440 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER

Al 0U1501 156-0991-00 MICROCIRCUIT,LI :VOLTAGE REGULATOR 04713 MC78L05ACP
Al OU1540 156-0495-00 MICROCIRCUIT,LI :OPNL AMPL 27014 LM324N

Al0U1600 156-0331-00 MICROCIRCUIT,DI :DUAL D-TYPE,FLIP-FLOP 80009 156-0331-0 U

Al0U1700 156-1056-00 MICROC IRCUIT,LI :DIFFERENTIAL COMPARATOR 04713 MC1514L
Al0U1930 156-1156-00 MICROCIRCUIT,LI :OPEΑATIONAL AMPLIFIER 80009 156-1156-00

Al0U 1940 156-1156-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 80009 156-1156-00

AlOVR1241 152-0149-00 SEMICOND DEVICE : ZENER ,0 .4W,1OV ,5% 04713 SZG35009K3

AlOVR1413 152-0456-00 SEMICOND DEVICE :ZENER,0 .4W,6 .2V ,5% 04713 1Ν827

A l OVR1532 152-0667-00 SEMICOND DEVICE : ZENER,0 .4W ,3 .OV ,2% 80009 152-0667-O U

Al OVR1811 152-0278-00 SEMICOND DEVICE : ZENER,0 .4W,3V ,5% 04713 SZG35009K20

Al OVR1813 152-0212-00 SEMICOND DEVICE : ZENER,0 .5W,9V ,5% 04713 SZ 50646 RL

Al OVR2213 152-0590-00 SEMICOND DEVICE :ZENER,18V ,5% AT 7ΜΑ 80009 152-0590-00

Al OW1411 131-0566-00 BUS CONDUCTOR : DUMMY RES,2 .375,22 AWG 55210 L-2007-1
AlOW1503 131-0566-00 BUS CONDUCTOR :DUMMY RES,2 .375,22 AWG 55210 L-2007-1

AlOW1531 131-0566-00 BUS CONDUCTOR :DUMMY RES,2 .375,22 AWG 55210 L-2007-1
AlOW1535 131-0566-00 BUS CONDUCTOR :DUMMY RES,2 .375,22 AWG 55210 L-2007-1
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Com p onent No .
Tektronix Serial/ Model No .
Pa r t No . Eff Dscont Name & Desc r i p tio n

Mfr
Code Mfr Part Num b er

Α12 ----- ----- CKT BOARD,ASSY :AUXILIARY
A12C1000 290-0301-00 0AP .,FXD,ELCTLT :l 0UF ,10% ,20V 56289 150D106X9U20B2

A12C1002 281-0810-00 CAP .,FXD ,CER DI :5 .6PF ,O .S b , l00V 72982 1035 D2AD000564D

A12C1020 281-0810-00 CAP .,FXD ,CER DI :5 .6PF ,0 .57,100V 72982 1035D2AD000569D

A12C1022 281-0810-00 CAP .,FXD ,CER DI :5 .6PF ,O .S % , l 00V 72982 1035D2AD000569D

A12C1100 290-0301-00 0AP .,FXD ,ELCTLT :l 0UF ,10% ,20V 56289 150D106X9020B2

A12C1110 281-0773-00 CAP .,FXD ,CER DI :O .O1UF ,10% ,100V 04222 GC70-1C1 U3K

A12C1112 281-0773-00 0AP .,FXD ,CER DI :O .OlUF,lOZ,l00V 04222 GC70-1C1 U3K

A12C1120 281-0773-00 0AP .,FXD ,CER DI :O .OlUF,lOZ,l00V υ4222 GC70-1C103K

A12C1200 281-0773-00 0AP .,FXD ,CER DI :O .O1UF ,10% ,100V 04222 GC70-10103Κ

A12C1202 290-0301-00 0AP ., FXD ,ELCTLT : l0UF ,10% ,20V 56289 150D106X902OB2

A12C1220 281-0764-00 CAP .,FXD ,CER DI :82 PF ,57,,100ν 72982 8035 D9AADC1G802J

A12C1300 283-0177-00 CAP .,FXD,CER DI :lUF, +80-20% ,25V 56289 273C5

A12C1310 281-0773-00 CAP .,FXD ,CER DI :O .O1UF,l O Z,l 00V 04222 GC70-1C103K

A12C1320 283-0177-00 CAP .,FXD ,CER DI :1UF , +80-202,25V 56289 273C5

A12CR1000 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 Ν4152Α

A12CR1110 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 N4152R

A12CR1200 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 N4152R

A12CR1220 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α

A12CR1221 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α

A12CR1320 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152 Α

A12J 1000 131-1003-00 0ONN,RCPT , ΣLEC :CKT BD ΜΤ,3 PRONG 80009 131-1003-00

A12J 1020 131-1425-00 CONTACT SET,ELE :R ANGLE ,0 .150" L,STR OF 36 22526 65521-136

A12J 1220 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00

A 12J 1300 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00

A 12J1302 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-UO

A12J1400 131-1425-00 CONTACT SET,ELE :R ANGLE ,0 .150" L ,STR OF 36 22526 65521-136

A12L1010 108-0419-00 0OIL,RF :FIXED,1 .lUH 80009 108-0419-00

A12Q1010 151-0190-00 TRANSI STOR :S ILI CON,NPN 07263 S032677

A12Q1012 151-0188-00 TRANSI STOR :S ILICON,PNP 04713 SPS6868K

A12Q1200 151-0188-00 TRANSISTOR :S ILICON,PNP 04713 SP S6868K

A12Q1210 151-0220-00 TRANS ISTOR :S ILICON,PNP 07263 SU 36228

A12Q1212 151-0220-00 TRANS ISTOR :S ILICON,PNP 07263 S036228

A12Q1320 151-0188-00 TRANS ISTOR :S ILICON,PNP 04713 SPS6868K

A12Q1322 151-0188-00 TRANS ISTOR :S ILICON,PNP 04713 SPS6868K

A12Q1324 151-0190-00 TRANS ISTOR :S ILICON,NPN 07263 S032677

Α12Α1000 321-0256-00 RES .,FXD,FILM:4 .53K OHM ,1 % ,0 .125W 91637 MFF 1816G4530U F

A12R1010 321-0181-00 RES .,FXD,FILM:750 OHM ,1 % ,0 .125W 91637 MFF 1816G75UROF

Α12Α1012 321-0181-00 RES .,FXD,FILM :750 OHM,1 % ,0 .125W 91637 MFF 1816G75UROF

Α12Α1014 315-0242-00 RE S ., FXD ,CMPSN :2 .4K OHM ,5% ,0 .25W 01121 CB2425

A12R1015 315-0622-00 RES ., FXD ,CMPSN :6 .2K OHM,5% ,0 .25W 01121 CB6225

Α12Α1016 315-0100-00 RES ., FXD ,CMPSN :10 OHM,5% ,0 .25W 01121 CΒ1 ύ05

Α12Α1020 321-0256-00 RES .,FXD,FILM :4 .53K OHM,1% ,0 .125W 91637 MFF 1816G453 UOF

Α12Α1022 315-0100-00 RES .,FXD ,CMPSN :10 OHM,5% ,0 .25W 01121 CB1005

Α12Α110Ο 321-0269-00 RES .,FXD,FILM :6 .19K OHM,1% ,0 .125W 91637 MFF 1816G61900 F

Α12Α1102 321-0269-00 RES .,FXD,FILM :6 .19K OHM,1% ,0 .125W 91637 MFF 1816G61900 F

Α12Α1104 311-0634-00 RES .,VAR ,NONWIR :TRMR ,500 0HM ,0 .5W 32997 3326Η-G48-S U 1

A12R1106 311-0643-00 RES .,VAR ,NONWIR :50 OHM ,10% ,0 .50W 73138 82-33-2

Α12Α1108 321-0216-00 RES .,FXD,FILM :1 .74K OHM ,1% ,0 .125W 91637 MFF1816G174UύF

Α12Α1110 315-0133-00 RES ., FXD ,CMPSN :13K OHM ,5 % ,0 .25W 01121 CB 1335

Α12Α1111 315-0222-00 RES .,FXD ,CMPSN:2 .2K OHM ,5% ,0 .25W 01121 CB2225

Α12Α1113 315-0301-00 RES ., FXD ,CMP SN:300 ΟΗΜ ,5% ,0 .25ω 01121 CB3 U 15

Α12 Α1115 315-0101-00 RES ., FXD ,CMP SN:100 OHM ,57,,0 .25W 01121 CB 1015

Α12 Α1116 315-0101-00 RES ., FXD ,CMP SN:100 0HM,5% ,0 .25W 01121 CB1015

Α 12Α1119 315-0181-00 RES .,FXD ,CMP SN:180 OHM,5% ,0 .25W 01121 CB1815

Α 12Α1120 315-0221-00 RES .,FXD ,CMP SN:220 OHM,5% ,0 .25W 01121 CB2215

Α12Α1121 315-0510-00 RES .,FXD ,CMP SN :51 OHM ,5 % ,0 .25W 01121 CB5105
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Component No .

A12R1122

Tektronix Serial/M odel No .
Part No . Eff Dscont

315-0510-00

Name & Description

RES ., FXD,CMP SN :51 OHM,5%,0 .25W

Mfr
Code

01121

Mfr Part Num ber

CB5105

Α12Α1123 315-0510-00 RES ., FXD,CMP SN:51 OHM,5%,0 .25W 01121 CB5105

Α12Α1125 315-0301-00 RE S ., FXD,CMPSN:300 ΟΗΜ,5%,0 .25W 01121 CB3015

A12R 1200 321-0229-00 RES .,FXD,FILM :2 .37K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G23700F

Α12Αί 202 315-0432-00 RES ., FXD ,CMPSN :4.3K ΟΗΜ ,5%,0 .25W 01121 CB4325

ΑΙ 2 Α 1203 315 -0102-ΠΠ RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W 01121 CB 1025

Α12Α1204 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ,5%,0 .25W 01121 CB1025

A12R1210 321-0224-00 RES .,FXD,FILM :2 .1K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G21000 F

Α 12Α1212 321-0242-00 RES .,FXD,FILM :3 .24K ΟΗΜ,1%,0 .125W 91637 MFF 1816G32400 F

A12R1216 321-0183-00 RES .,FXD,FILM :787 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G787 ROF

Α12Α1217 321-0183-00 RES .,FXD,FILM :787 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G787 ROF

Α12Α1220 315-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015

Α12Α 1221 315-0101-00 RE S ., FXD,CMPSN:100 OHM,5%,0 .25W 01121 CB 1015

Α12Α1300 315-0361-00 RE S ., FXD,CMPSN :360 OHM,5%,0 .25W 01121 CB3615

Α12ΑΙ 310 315-0162-00 RES ., FXD ,CMPSN:1 .6K OHM,5%,0 .25W 01121 CB 1625

Α12Α 1312 321-0222-00 RES .,FXD,FILM:2K ΟΗΜ,1Ζ ,0 .125W 91637 MFF1816G20000F

Α12Α1313 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015

Α12ΑΙ 314 321-0285-00 RES .,FXD,FILM:9 .09K ΟΗΜ ,1%,0 .125W 91637 MFF1816G90900F

ΑΙ2ΑΙ 320 315-0103-00 RES .,FXD ,CMPSN :l OK OHM,5%,0 .25W 01121 CB1035

A12R1322 321-0193-00 RES .,FXD,FILM:IK ΟΗΜ ,1%,0 .125W 91637 MFF 1816G10000F

A 12R1324 315-0221-00 RES ., FXD ,CMPSN :220 OHM,5%,0 .25W 01121 CB2215

A 12R1325 3 Ι 5-0621-00 RES ., FXD ,CMPSN :620 OHM,5%,0 .25W 01121 CB6215

A 12S1400 260-2040-00 SWITCH,PUSH :4 ΒΤΝ 2 POLE,MODE 80009 260-2040-00

A12U1020 156-0048-00 MICROC IRCUIT,LI :FIVE ΝΡΝ TRANSISTOR ARRAY 02735 CA3046

A12U1120 156-0048-00 MI CROC IRCU IT,LI :FIVE ΝΡΝ TRANSISTOR ARRAY 02735 CA3046

A12U1220 156-0048-00 MI CROC IRCUIT,LI :FIVE ΝΡΝ TRANSI STOR ARRAY 02735 CA3046

A12U1310 156-0382-00 MI CROC IRCUIT,DI :QUAD 2- INPUT NAND GATE 01295 SN74LS ΟΟ ( Ν OR J)
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Com ponent No .
Tektronix
Part No .

Serial/M odel No .
Eff Dscont N ame & Description

CHASSIS PART S

M fr
Co d e Mfr Part Number

CR500 150-1033-00 LT EMITTING DIO :YELLOW,585NM,40MA ΜΑΧ 50434 5082-4584

CR510 150-1029-00 LT EMITTING DIO :GREEN ,565NM ,35MA 53184 XC209G

J 500 131-0955-00 CONN,RCPT,ELEC : BNC, FEMALE 13511 31-279

J 510 131-0955-00 CONN,RCPT,ELEC : BNC, FEMALE 13511 31-279

J520 131-0955-00 CONN,RCPT,ELEC : BNC, FEMALE 13511 31-279

J530 131-0955-00 0ONN,RCPT,ELEC :BNC,FEMALE 13511 31-279

Α510 311-0169-00 RES .,VAR,NONWIR :100 0HM,20% ,0 .50W 01121 W-7564Β

Α520 321-0085-00 RES .,FXD,FILM :75 OHM,17,,0 .125W 91637 MFF1816G75Rύ0F

R530 311-Ζ104-00 RES .,VAR,NONWIR :PNL,15K OHM,10% ,0 .25W 12697 CM41780

(FURNISHED AS Α UNIT WITH S500)

Α540 321-0085-00 RES .,FXD,FILM :75 OHM,1 % ,0 .125W 91637 MFF1816G75ROOF

R550 311-1298-00 RES .,VAR,NONWIR : 10K OHM,20% ,0 .50W 01121 W-7909

Α560 311-2107-00 RES .,VAR,NONWIR :DUAL,PNL,1K Χ 50Κ OHM 12697 CM41781

----- ----- (FURNISHED AS Α UNIT WITH S510)

S500 ----- ----- (PART OF R530)

S510 ----- ----- (PART OF Α560)

51731 263-1189-00 SW CAM ACTR AS :FREQUENCY MULTIPLIER 80009 263-1 189-UO



Symbols

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Graphic symbols and class designation letters are
based on ANSI Standard Υ32.2-1975.

Logic symbology is based on ANSI Υ32.14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed and may d iffer from the manufac-
turer's data.

The overline on α signal nameindicates that the signal
performs its intended function when it is in the low state.

Abbreviations are based on ANSI Υ1 .1-1972.

Other ANSI standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is assigned an
assembly number (e.g., Α20). The assembly number
appears on t he circuit board outline on the diagram, in the
title for t he circuit board component location illustration,
and in the lookup table for the schematic diagram and
corresponding component locator illustration . The
Replaceable Electrical Parts list is arranged by assemblies
in numerical sequence; the components are listed by
component number '(see following illustration for
constructing α component number) .

Function B loc k Title

I ntern al
Screw dr iver
Adj ustm ent

Cam Switch
Closure Ch art
(Dot i nd icates
switch closure)

Etche d Ci rc uit Board
Outli ne d in Black

Refer to Wavefo rm

Function B loc k
Ou tli n e

IC type

Test Voltage

Neat Sink

B oard Name

Ρ/Ο-Part α
ci rcuit board

~` 87 -χχχχ-χχ

Tekt r o nix Part Νο----------

	

αCM PDKM Νοααι αυαΡιε
fo r ci rcuit board s

Assembly Number

Υ14.15, 1966

	

Drafting Practices.
Υ14.2, 1973

	

Line Conventions and Lettering.
Y10.5,1968

	

Letter Symbols for Quantities Used in
Electrical Science and Electrical
Engineering.

American National Standard I nstitute
1430 Broadway

New York, New York 10018
Component Values

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

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

Resistors = O hms (Ω) .

The information and special symbols below may appear in this manual .

The schematic diagram and circuit board component
location illustration have grids. Α lookup table with the
grid coordinates is provided for ease of locating the
component. Onlythe components illustrated οη the facing
diagram are listed in the lookup table. When more than
oneschematic diagram is used to illustratethe circuitry on
α circuit board, the circuit board illustration may only
appear opposite the first diagram on which it was il-
lustrated; the lookup table will list the diagram number of
other diagrams that the circuitry of the circuit board
appears on.

τες

SYNC

Section 8-FG

	

501A

M odifie d Compo ne nt-See
Parts L ist (Depicted in grey,
or wit h grey outli ne)

Βοχ - I dentifies Panel
ο role, Connectors and

Indicators

Selected val ue, see Parts L ist
a nd Mai n ten an ce Sectio n for
Selection Cr iteria

Decoupledor Filte red
Voltage



Fig . 8-1 . Auxiliary Board.
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~Α--2~3~YΑ2 R1234
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hema
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1
N um ber Subassem bly N um ber

N um ber (if used)

Chassis mounted com ponents have no Assemb ly Num ber

	

©Static Sensitive Devicesp refix-see end ο( R ep lacea ble E lectrical Parts List .
See Maintenance Section

PARTS LOCH'

Q1525
61527i~

~3-R1521
W1531-0

EllR1532
®VR1532® i9j

@~,- C1532
(D-R1533

R153
ί ω1535 Ιμw--w
(~-R1536 ®

Fig . 8-4. M ain Board
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TABLE 8-1
COMPONENT REFERENCE CHART

Ρ/Ο Α10 ASSY MAIN BOARD 1Ο

CIRCUIT SCHEMATIC BOARD CI RCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C1431 E3 E4 01525 E2 F3 R1623 Η8 G3
C1434 E4 E4 01527 E2 E3 R1624 Η5 G3
C1516 F7 F2 01531 D3 E4 R1625 Η5 G3
C1532 D2 F4 01541 E5 E4 R1641 C7 F5
C1543 D6 F5 01543 E6 F4 R1711 J3 G2
C1601 Κ8 F1 01611 Η5 G2 R1712 J3 G2
C1603 Κ3 G1 01621 Η5 G3 R1713 Η4 G2
C1611 J7 F2 01711 Η5 G2 R1714 Κ2 G2
C1613 J6 G2 01712 Η2 Η2 R1715 Κ4 F2
C1711 Κ2 G2 01721 Η2 Η3 R1721 J5 G3
C1712 J2 G2 01723 Η3 Η3 R1723 J5 G3
C1714 J3 G2 01725 Η3 Η3 R1724 Η2 Η3
C1723 J5 G3 01801 L2 11 R1725 Η2 Η3
C1724 J2 Η3 01821 Η4 Η3 R1727 Η4 Η3
C1725 Η2 Η3 01901 Μ2 11 R1728 L1 12
C1726 Η 1 Η3 1C1811 Κ3 Η 1 R1103 C5 Β2 R182 J3 Η2
C1812 J2 Η2 R1321 Β4 D3 R1814 Η2 Η2
C1813 Η6 Η2 R1401 Κ7 Ε 1 R1815 Μ3 12
C1814 Μ3 12 R1403 J 1 Ε 1 R1816 L2 12

R1411 J6 E2 R1817 Μ2 12
R1412 J7 E3 R1818 Μ2 12CR1431 C2 E4 R1413 J7 E3 R1819 Μ3 12CR1531 E3 F3 R1421 Ε1 E3 R1950 Β4 15CR1533 E4 F4 R1423 Ε1 E3 R2043 Β2 J5CR1621 Η8 F3 R1425 Ε1 E3 U1400A Κ5 E2R1429 Β4 E4 U1400B L5 E2

J1121 Β6 g3 R1431 81 E3 U14000 Κ7 E2
J1202 D5 C1 R1432 C1 E4 U1501 Κ8 F1
J1203 Β5 C1 R1433 C1 E4 U1540A D5 F5
J1301 C3 D2 R1434 ς1 E4 U1540B C5 FS
J1541 C8 F5 R1435 C2 E4 U1540C D6 F5
J1611 Κ5 G2 R1436 Β3 E4 U1600A L4 F1
J1641 C7 F5 R1440 82 E4 U1600B Κ2 F1
J1801 Μ4 Η 1 R1441 E6 E5 U1700A Κ2 Η 1
J1921 Η6 Ι3 R1501 Κ7 F1 U1700B Κ3 Η 1
J2041 Β3 J6 R1511 L7 F2 VR1413 J6 E2
J2043 82 Κ6 R1512 Κ6 F2 VR1532 C2 F4

R1513 Κ6 F2 VR1811 Κ2 Η2
Ρ1030 Β3 Α4 R1514 J6 E2 VR1813 Κ4 ' Η2
Ρ1121 Β6 g3 R1515 F7 F2
Ρ1203 Β5 ς 1 R1517 F8 F2 W1411 J6 Ε2
Ρ1301 C3 ρ2 R1518 F8 F2 W1503 Κ7 Ε1
Ρ1541 C8 F5 R1521 E2 F3 W1531 E3 F3
Ρ1611 Κ5 ς;2 R1532 D3 F4 W1535 E4 F4
Ρ1641 C7 FS R1533 C3 F4
Ρ1801 Μ4 Η 1 R1534 D4 F4 CR500 C7 Chassis
Ρ1921 F6 13 R1536 E5 F4 J500 Α2 Chassis
Ρ2041 Β 3 J6 R1541 E7 F5 J510 Α3 Chassis

R1543 D6 F5 R500 C8 Chassis
01421 Ε2 Ε3 R1545 E7 F5 R510 Β6 Chassis
01431 C1 E4 R1551 C5 F6 R520 C8 Chassis
01433 D4 E4 R1553 C4 F6 R530 C8 Chassis
01440 C2 D4 R1603 Κ4 G1 R540 C8 Chassis
01445 D5 Ε5 R1611 J8 F2 S500 Β8 Chassis
01511 Η8 ρ2 R1613 J5 G2
01521 Η8 F3 R1615 J6 G2
01523 F8 F3 R1621 Η 8 F3

R1622 Η8 G3

Ρ/Ο Α10 ASSY also shown on Ο Ο Ο Ο



TABLE 8-2
COMPONENT REFERENCE CHART

Ρ/Ο Α10 ASSY MAIN BOARDΟ

CI RCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

C1631 E4 G4
C1633 F4 G4
C1641 E4 G5
C1741 Κ4 Η5
C1751 F4 Η6
C2031 J 7- J4

R1831 F5 Η4
R1841 F6 Η4
R1842 F7 Η4
R1843 F6 Η5
R1941 E6 15
R1951 Β6 J6
R2031 J6 J4
R2041 Β7 J5
R2043 Β7 J5
R2045 Β6 J5
R2047 Β6 J5

S1731 C3 Η4

U1930 Κ6 J4
U1940 E6 15

Ρ/Ο Α10 ASSY also shown on ΟΟΟ
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CA PAC I TA NC E MULT I PL I ER
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©Static Sensitive Devices

See Maintenan ce Section

COMPONENT NUMBER EXAMPLE

Com p onent Numb e r

~Α2-3- ~YΑ2~R1234-'
Assembly

~ Ι

	

Ι

	

Ι

	

Schem atic

Number
	J

Subassssembl
~--~ Circuit

y Num ber
Nu m ber (if use d)

C h assis-mounte d co mpon ents h ave no Asse mbly Number
prefix-see en d of Re p lacea ble Electrical Pa rts List.



TABLE 8-3
COMPONENT REFERENCE CHART

Α12 ASSY AUXILIARY BOARDΟ

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C1000 J5 Α2 01012 J6 Α3 ρ1221 Β5 D3
C1002 F5 Β2 01200 C4 D2 R1225 Η4 D3
C1020 J6 Α3 01210 C5 D2 R1300 C1 Ε1
C1022 Κ6 83 01212 F4 D3 ρ1310 Ε1 E2
C1100 E8 C2 01320 D1 E3 R1312 D2 E2
C1110 ρ5 C2 01322 E3 E3 R1313 D1 E2
C1112 g8 C2 01324 F3 F3 R1314 D1 E2
C1120 g7 C3 R1000 Η7 Β2 R1320 D3 E3
C1200 g4 D1 R1010 J6 Α2 R1322 E4 E3
C1202 ς4 D2 R1012 16 Β2 R1324 F3 E3
C1215 ρ3 C4 R1014 L7 Β2 R1325 F2 F3
C1220 F4 D3 R1015 J8 02 S1400A L2 F2
C1300 Ε1 E2 R1016 Β7 Β2 S1400B L2 F2
C1310 C2 E2 R1020 Κ7 Α3 S14000 L2 F3
C1320 F4 F3 R1022 Β6 Β4 S1400D E3 F3
CR1000 J6 Β1 R1100 J5 Β1
CR1110 C8 C2 R1102 J5 Β1 U1020A J7 Β3
CR1120 C7 C3 R1104 J5 C1 U1020B J7 Β3
CR1200 Β4 D2 R1106 Μ7 C2 U1020C L6 Β3
CR1220 C3 E3 R1108 C8 C1 U1020D D5 133
CR1221 C2 E3 R1110 Η8 C2 U1020E J7 Β3
CR1225 Η5 D3 R1111 D6 C2
CR1226 Η5 D3 R1113 E6 Β3 U1020 J7 Β3
CR1320 E4 E3 R1115 D8 C2 U1120A E7 C3

R1116 D8 C2 U1120B E7 C3
J1000 Μ7 g1

R1119 C7 C3 U1120C C7 C3
J1020 Β6 Α3 R1120 L6 Β3 U1120D F7 C3
J1100 Β3 Β2 R1121 D5 Β3 U1120E E8 C3
J1220 Κ4 D3 R1122 D5 C3 U1220A D6 D3
J1300 Β2 Ε2 R1123 Η7 C3 U1220B E7 D3
J1302 Μ2 F2 R1125 D6 C3 U1220C C6 D3
J1400 Β1 ρ1 R1200 C4 D1 U1220D F6 D3
L1010 L7 82 R1202 Β4 D2 U1220E D8 D3
Ρ1000 Μ7 g1

R1203 C3 C2 U1310A J2 F2
Ρ1020 Β6 Α3 R1204 C2 Ε1 U1310B Κ3 F2
Ρ1030 Α3 Α4 R1210 E8 C2 U1310C J2 F2
Ρ1220 Κ4 ρ3 R1212 D8 D2 U1310D Η2 F2
Ρ1300 Β2 E2 R1215 C5 D3
Ρ1302 Μ2 ρ2

R1216 C5 D2 CR510 Β1 Chassis
Ρ1400 Β1 ρ1 R1217 E4 D2 J520 Β2

, Chassis
01010 E5 82 R1220 Η4 D3

Ρ/Ο Α10 ASSY MAIN BOARDΟ

J1100 Β3 Β2

131100 Β3 Β2

Ρ/Ο Α10 ASSY also shown on ΟΟΟ Ο



PARTS LOCATION GRID

Fig . 8-5. Auxiliary Board (Α12 Assy).
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TABLE 8-4
COMPONENT REFERENCE CHART

3 2 1 L
Ο Ο Ο

	

Α
Ο Ο Ο
4 5 6
ο ο ο
ο ο ο
Ο ο ο
0 0 0

α
3 2 1
Ο Ο Ο ΑΟ Ο Ο
4 5 6F
Ο Ο Ο
ο ο ο

ο ο ο
Ο Ο Ο

1 Β

C

θdθ

-2 ΦdΒ

-4 θdθ

Ρ/Ο Α10 ASSY MAIN BOARD 4Ο

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C2006 Η2 Κ 1 R2012 E5 J2
C2007 Η2 Κ 1 R2013 F2 J1
C2011 F4 Κ2 R2024 D4 J2
C2013 Η 1 Κ3 R2025 C7 J3
C2020 Η2 Κ2 R2026 Η4 Κ3
C2121 Η5 Κ4 R2033 Η5 J4
C2204 D6 L1 R2101 D2 Κ2
C2217 Η7 Μ2 R2111 Ε5 L1
C2221 F5 L3 R2113 Ε4 L2
C2224 F1 L3 R2121 Η3 Κ3
C2228 F2 L3 R2122 Η3 Κ3
C2229 F8 L3 R2123 F3 Κ3
C2301 Η8 Μ 1 R2124 F2 Κ2
C2302 Η8 Μ 1 R2131 Η5 Κ4

R2141 J5 Κ5
CR2111 E4 L2 R2143 J4 L5
CR2113 F5 L2 R2201 E5 L1
CR2213 F5 L3 R2202 D6 L1
CR2221 F4 L3 R2203 Ε6 L1
CR2222 Η6 L3 R2204 Ε6 L1

R2211 F4 L2
J1204 Μ6 D1

R2213 F8 L2
J1651 Μ 1 FS R2223 Η7 L3
J1923 Β6 J3 R2225 Η6 L3
J2011 ς 1 J3 R2226 J6 L3
J2021 C5 J3 R2227 F8 L2
J2141 Μ6 Κ5 R2228 Η5 Κ4

R2231 J4 L4
Ρ1030 Μ6 p4 R2233 J5 L4
Ρ1651 Μ 1 F5 R2251 Κ4 L5
Ρ1923 Β6 J3 R2253 Κ4 L5
Ρ2011 ς 1 J3 R2255 Κ4 L6
Ρ2021 ς5 J3 R2257 Κ4 L6

R2301 Η7 Μ1

02011 F3 Κ2 R2303 Η8 Μ 1
02013 F4 Κ3 R2304 Η7 Μ2
02101 D5 Κ2 R2335 C5 Ν4
02111 F2 Κ2 R2351 Μ6 L5
02113 E5 Κ2 R2353 Κ5 Μ5
02121 Η 4 Κ3 R2355 Κ4 Μ6
02123
02211

Η 4
E4

Κ3
L2 S1901A C4 1 1

02213 F8 L2 S1901 B C5 J2
02311 F7 Μ2 S1901C C6 J2
02321 F6 Μ2 S2331 B J4 Μ4
02323 Η6 Μ3 S2331C Κ3 Μ4
02325 Η6 Μ3 S2331 D Κ4 Μ5

R2001 C6 J1 VR2213 F7 L2
R2003
R2004

D5
Η 3

J1
J1 J530 Μ5 Chassis

R2005 Η 3 J1 R560A Β 1 Chassis
R2006 Η 2 Κ 1 R560B C5 Chassis
R2011 FS J2 S510A Β 1 Chassis

S510B Β2 Chassis

Ρ/Ο Α10 ASSY also shown on 1Ο 2Ο
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SO
WAVE
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365 R2 θ 12
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TABLE 8-5
COMPONENT REFERENCE CHART

Ρ/Ο Α10 ASSY MAIN BOARD Ο5

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C1115 C1 C2 R1135 F6 C4
C1201 13 1 C2 R1141 Κ8 Β5
C1203 F3 D2 R1143 L8 C5
C1224 Η4 C3 R1201 F3 C2
C1235 Η6 C4 R1203 E2 C2
C1251 D8 D6 R1225 J4 C3
C1253 D8 C6 R1226 J4 C3
C1313 E4 D2 R1227 L4 C3
C1321 J5 D3 R1228 Κ5 03
C1323 J3 D3 R1229 Η4 C3
C1325 JS D3 R1231 Η3 C3
C1341 J6 D5 R1232 Η4 C4
C1451 D6 E5 R1233 Η5 C4

R1235 F7 C4
F1111 131 Β3 R1241 J7 C4
F1131 Β8 Β5 R1242 Κ7 C5

R1243 Η8 C5
R1245 Β6 C5

1-1111 Β 1 82 R1247 C6 C5
L1251 C8 C5 R1301 F4 D2

R1311 C2 D3
Ρ1030 L8 Α4 R1315 F4 D2
Ρ1030 Α1 Α4 R1331 J5 D4
Ρ1030 Α8 Α4 R1333 C7 D4
Ρ1030 J2 Α4 R1341 C6 D5
Ρ1030 Η 2 Α4 R1346 E7 D5
Ρ1030 L7 Α4 R1451 E6 E6
Ρ1030 Α4 Α4

ΤΡ1241 L6 D5
01221 L4 C3 ΤΡ1321 L3 D3
01231 F3 C3 ΤΡ1323 L4 D3
01241 L7 C5 ΤΡ1331 L5 D4
01243 Κ8 C5 ΤΡ1451 L6 Ε5 .
01245 J7 C5
01331 Κ5 D4 U1210 D3 C2
01335 D7 D4 U1230A Η7 C4
01345 E7 D5 U1230B C7 C4

U1230C J5 C4
R1113 F2 Β3 U1230D J4 C4
R1121 J3 Β3
R1131 C7 Β4 VR1241 Η 7 C5
R1133 J6 C4

Ρ/Ο Α10 ASSY also shown on Ο1 Ο Ο Ο







PARTS ORDERING I NFORMATION

Replaceme n t pa rts a re availa b le from o r t h rough your local

Tektron ix, Inc . F i el d Office o r re presentative .

C hanges to Tektron ix instruments a re sometimes made to

accommodate improved components as they become availab le,

and to give you the ben efit of t h e latest circuit improvemen ts

develo ped in our enginee r i ng depa rtmen t . It is th e refo re

important, when o rd eri ng p arts, to i n clu de th e followi ng

i n fo rmatio n in you r orde r : Pa rt n umbe r , i n strume n t type or

numbe r , serial number, a nd modificatio n n umbe r if applicable .

If α part you have or de red has been replace d wit h α new or

improved pa rt, you r local Tek tron ix, Inc . F ield Office o r

r e presentative will co n tact you concer n i n g any cha nge i n part

number.

C hange i n fo r matio n , if any, is located at th e rear of th is

manu al .

SPECIAL NOTES AN D SYMBOLS

Part fi rst added at t h is serial numbe r

Pa rt removed after t h is serial numbe r

ΧΟΟΟ

ΟΟΧ

FIGURE AND INDEXNUMBERS
Items in th is section ar e refe r ence d b y fig ure and index

numbers to the illustration s .

REPLACEABLE
MECHANICAL PARTS

ABBREVIATIONS

INDENTATION SYSTEM
Th is mec ha n ical parts list is i ndented to i ndicate item

relatio nships . F ollowi ng is an examp le of t he i n dentation system

used in the description column .

1 2 3 4 5

	

Name & Descrip tio n

Assembly and/o r Component

Attaching pa r ts for Assembly and/o r Componen t

Detail Pa r t ο / Assembly and/o r Componen t

Attach ing pa rts for Detail P a r t

Pa rts ο 1 Detail Pa rt

Attaching pa rts fo r P a rts ο / Detail Pa rt

Attach i n g Pa r ts always appear i n th e same inden tatio n as

t he item it moun ts, wh ile t h e detail parts a re i nde n ted to t he rig h t .

I ndented items are pa rt of, and in clud e d wit h , th e n ext h ig her

i nd e n tatio n . The separatio n symbol ---' --- i nd icates t he end of

attac h ing pa rts .

Attach i ng partsmust be purchased sepa rately, unless otherwise

specified.

In th e Parts List, an Item Name is se parated from the

desc ri p tio n by α colon ( :) . Because of space limitations, an Item

Name may sometimes appear as i ncom plete . Fo r fu rth e r Item

Name ide n tificatio n , th e U.S . F e de ral Cataloging H andbook Η6-1

can b e u tilized whe re p ossi b le .

ITEM NAME

Section Ι3-FG 501Α

INCH ELCTRN ELECTRON
α NUMBER SIZ E ELEC ELECTRICA L
ACTR ACTUATOR ELCTL T ELECTRO L YTIC
ADPTR ADAPTER ELEM ELEMEN T
AL IGN AL IGNMENT EPL ELECT R ICA L PA RTS L IST
AL ALUM INUM EQP T EQU I PMEN T
ASSEM ASSEMBLED ΕΧΤ EXTERNAL
ASSY ASSEMBLY F I L F I LL IST ER HEAD
ΑΤΤΕΝ ATTENUATOR FLE X FLEXI BLE
AWG AMERICAN W I RE GAGE FLH FLAT HEAD
BD BOARD FLTR F I LTER
BRKT BRACKE T FR FRAME o r FRONT
BR S BRASS FSTNR FASTENER
BR Z BRONZE F T FOOT
BSHG BUSH I NG F XD F IX ED
CAB CAB INE T GSKT GASKET
CAP CAPACITO R HD L H ANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HID HEXAGONAL HEAD
CKT CI RCU IT HEX SΟC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSIO N
CONN CONNECTOR HLEXT HELICAL E XT ENSION
COV COVER HV HIGH VOLTAGE
CPLG COUPL I NG IC I N T EG RATED CIRCU IT
CRT CATHODE RAY TUBE ID I N SID E DIAMETER
DEG DEGREE IDEN T ID ENTI F ICATIO N
DWR DRAWER IMPLR IMPELLER

IN I NCH S E SI NGLE END
I NCA ND I NCANDESCENT S ECT S ECTION

INSUL INSULATOR SEMICOND SEMICONDUCTOR
INT L INTERNAL SHL D SH I ELD
LPHLOR LAMPHOLDER SHLDR SHOULDERED
MACH MACH I NE SKT SOCKET
MECH MECHANICA L SL S L IDE
MTG MOUNTI NG SLFLKG S ELF-LOCK I N G

NIP N I PPLE SLVG SLEEV I NG

NON W IRE NOT W I RE WOUND SPR SPR I NG

OBD ORDER BY DESCR I PTION so SQUARE

OD OUTSID E DIAMETER SST STAINLESS STEEL

OVH OVALHEAD ST L STEEL
ΡΗ BR Z PHOSPHOR BRONZE SW SWITCH
PL PLAI N or PL AT E Τ TUBE
PLSTC PLASTIC TERM TERM I NA L
ΡΝ PART NUMBER THD THREAD
ΡΝΗ PAN HEAD ΤΗΚ TH IC K
PWR POWER TNSN TEN SIO N
RCPT RECEPTACLE T PG TAPP I N G
RE S RESISTOR TRH TRUSS HEAD
RGD RIGID V VO L TAG E
RLF REL IEF VAR V A R IA BLE
R TNR RETAINER W/ W ITH
SCH SOCKET HEAD WSHR WASHER
SCOPE OSCI LLOSCOPE XFMR T RANS FORMER
SCR SCREW XST R T RANSISTO R



Replaceable Mechanical Parts-FG 501Α

CROSS I N DEX-MFR . CODE NU MBER TO, MANUFACTURER

Mfr . Code Manufacturer Address City, State, Zi p

Κ0099 JACKSON BROS (LONDON) LTD . 258 BROADWAY NEW YORK , NEW YORK 10007
00779 AMP, INC . Ρ 0 BOX 3608 HARRISBURG, PA 17105

13103 THERMALLOY COMPANY, INC. 2021 W VALLEY VIEW LANE
Ρ 0 BOX 34829 DALLAS, TEXAS 75234

22526 BERG ELECTRONICS, INC . YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070

73743 FISCHE R SPEC IAL MFG . CO . 446 MORGAN 5Τ . CINC INNATI, OH 45206
73803 TEXAS INSTRUMENT S, INC ., METALLURGICAL

MATERIALS DIV . 34 FOREST STREET ATTLEBORO, MA 02703

74445 ΗΟLΟ-ΚΑΟΜΕ CO . 31 BROOK ST . WEST HARTFORD, CT 06110

75915 LITTELFUSE, INC . 800 Ε . NORTHWE ST HWY DES PLAINES, IL 60016

77250 PHEOLL MANUFACTURING CO ., DIVISION
OF ALLIED PRODUCTS CORP . 5700 W . ROOSEVELT RD . CHICAGO, IL 60650

78189 ILLINOIS TOOL WORKS, INC .
SHAKEPROOF DIVISION ST . CHARLES ROAD, ELGIN, IL 60120

79136 WALDES, KOHINOOR, INC . 47-16 AUSTEL PLACE LONG ISLAND CITY, NY 11101

79807 WROUGHT WASHER MFG . CO . 2100 S . 0 BAY ST . MILWAUKEE, W I 53207

80009 TEKTRONIX, INC . Ρ 0 BOX 500 BEAVERTON, OR 97077

83385 CENTRAL SCREW CO . 2530 CRESCENT DR. BROADV IEW , IL 60153

93907 CAMCAR SCREW AND MFG. CO . 600 18TH AVE . ROCKFORD, IL 61101



Replaceable Mechanical Parts-FG 501Α

REV Α , JAN 1981

	

9"3

Fig . &
I ndex
No :

Te ktronix Serial/ Model No .
Part No . Eff Dscont Qty 1 2 3 4 5 Name & Desc r i p tio n

Mfr
Cod e M f r Pa r t Nu mber

1-1 337-1399-04 2 SHIELD,ELEC :S IDE 80009 337-1399-04
-2 366-1837-00 1 KNOB :GRAY,0 .252 ID Χ 1 .041 OD ,0 .7 80009, 366-1837-00
-3 354-0557-05 1 RING,KNOB SKIRT :CLEAR,1 .875 OD 80009 354-0557-05

(ATTACHING PARTS)
-4 211-0088-00 2 SCREW,MACHINE :2-56 Χ 0 .281"82 DEG, FLH STL 77250 OBD

-5 366-1559-00 8 PUSH BUTTON :SIL GY,0.18 SQ Χ 0 :43 80009 366-1559-00
-6 366-1512-00 3 PUSH BUTTON :GRAY,0 .18 SQ Χ 0 .83 INCH LG 80009 366-1512-00
-7 366-1023-07 1 KNOB :GRAY,0 .127 ID ,0.392 OD ,0 .466 80009 366-1023-07
-8 ----- ----- 1 RES .,VAR,NONWIR:(SEE R550 REPL)

(ATTACHING PARTS)
-9 210-0583-00 1 NUT,PLAIN,HEX. :0 .25-32 Χ 0 .312 INCH,BRS 73743 2Χ20317-402
-10 2i0-0940-00 1 WASHER,FLAT:0 .25 ID Χ 0 .375 INCH OD ,STL 79807 OBD .

-11 366-1059-03 1 PUSH BUTTON :GY W/YEL BND,0 .227 80009 366-1059-03
-12 366-1215-01 1 KNOB :GY,0 .127 ID Χ 0.5 OD ,0 .531 80009 366-1215-01
-13 ----- ----- 1 RES ., VAR,NONWI R:(SEE R530,S500 REPL)

(ATTACHING PARTS)
-14 210-0583-00 1 NUT , PLAIN ,HEX. :0 .25-32 Χ 0 .312 INCH,BRS 73743 2Χ20317-402
-15 210-0940-00 1 WASHER , FLAT :0 .25 ID Χ 0,375 INCH OD,STL 79807 OBD

-16 366-1031-06 1 KNOB :GRAY--VAR 80009 366-1031-06
-17 366-1170-03 1 KNOB :GRAY,0 .25 ID Χ 0 .706 OD ,0 .6H 80009 366-1170-03
-18 358-0029-00 1 BSHG,MACH. THD : HEX,0 .375-32 Χ 0 .438"LONG 80009 358-0029-00

(ATTACHING PARTS)
-19 210-0413-00 1 NUT ,PLAIN ,HEX. :0.375-32 Χ 0 .50 INCH,STL 73743 3145-402

-20 366-1319-03 1 KNOB :GY,W/ IDX,0 .79 ID ,0 .28 OD ,0 .32 Η , 80009 366-1319-03
-21 366-1077-01 1 KNOB :GRAY,0 .127 ID ,0 .5 OD ,0 .531H 80009 366-1077-01
-22 ----- ----- 1 RES .,VAR,NONWIR :(SEE R560,S510 REPL)

(ATTACHING PARTS)
-23 210-0583-00 1 NUT,PLAIN,HEX . :0 .25-32 Χ 0 .312 INCH,BRS 73743 2Χ20317-402
-24 210-0940-00 1 WASHER, FLAT :0 .25 ID Χ 0 .375 INCH OD ,STL 79807 OBD

-25 ----- ----- 4 CONNECTOR,RCPT :(SEE J500,JS10,J520, J530 REPL)
(ATTACHING PARTS)

-26 220-0495-00 1 NUT,PLAIN,HEX . :0 .375-32 Χ 0 .438 INCH BRS 73743 OBD
-27 210-0255-00 4 TERMINAL,LUG:0 .391" ID ΙΝΤ TOOTH 80009 210-0255-00

-28 366-1690-00 1 KNOB,LATCH:SIL GY,0 .53 Χ0 .23 Χ 1 .059 80009 366-1690-00
-29 426-1072-00 11 FRAME,PUSH BTN :PLASTIC 80009 426-1072-00
-30 333-2684-00 1 PANEL,FRONT : 80009 333-2684-00
-31 200-0935-00 2 BASE ,LAMPHOLDER:0 .29 OD Χ 0 .19 CASE 80009 200-0935-00
-32 352-0157-00 2 LAMPHOLDER:WHITE PLASTIC 80009 352-0157-00
-33 384-1406-00 1 EXTENSION SHAFT :6 .64 L Χ 0 .125 OD ,AL ,CRM 80009 384-1406-00
-34 401-0206-00 1 GR ASSY,SP RDCN:6 ΤΟ 1 Κ0099 4511/DAF

(ATTACHING PARTS)
-35 213-0022-00 1 SETSCREW :4-40 Χ 0 .188 INCH,HEX SOC STL 74445 OBD
-36 211-0008-00 2 SCREW ,MACHINE :4-40 Χ.0 .25 INCH,PNH STL 83385 OBD

-37 105-0719-00 1 LATCH,RETAINING : PLUG-IN 80009 105-0719-00
ATTACHING PARTS)

-38 213-0113-00 1 SCR,TPG, THD ΣΟΑ:2-32 Χ 0 .312 INCH,PNH STL 93907 OBD

-39 105-0718-01 1 BAR, LA7CH RLSE : 80009 105-0718-01
-40 386-4469-00 1 SUBPANEL,FRONT : 80009 386-4469-00

(ATTACHING PARTS)
-41 213-0229-00 4 SCR,TPG, THD ΣΟΑ :6-20 Χ0 .375"100 DEG, FLH STL 93907 OBD

-42 384-1292-00 3 EXTENSION SHAFT :2 .417 INCH LONG, PLASTIC 80009 384-1292-00
-43 386-4278-00 1 PANEL,REAR : 80009 386-4278-00

(ATTACHING PARTS)
-44 213-0868-00 2 SCREW,TPG,TF:6-32 Χ 0 .375 L,FILM ,STEEL 93907 OBD
-45 386-3657-01 2 SUPPORT,PLUG IN : 93907 OBD



Replaceable Mechanical Parts-FG 501Α

9-4 REV Α, JAN 1981

Fig . &
Index
No .

1-46

Te ktronix Serial/ Model No .
Part No . Eff Dsco n t

----- -----

Qty

1

1 2 3 4 5 N ame & Descriptio n

CKT BOARD ASSY : AUXILIARY(5ΕΕ Α12 REPL)
(ATTACHING PARTS)

M fr
Code Mfr Part N umber

-47 211-0678-00 6 SCR , ASSEM WSHR :4-40 Χ 0 .281 L ,PNH STEEL 78189 OBD

-48 129-0251-00 3 INSULATOR ,STDF :0 .250 OD Χ 1 .125" L ,PLSTC 80009 129-0251-00

- . CKT BOARD ASSY INCLUDES :
_49 ----- ----- 1 REPL). SWITCH,PUSH :(SEE A14S1400

-50 361-0385-00 4 INCH LONG. SPACER,PB SW:0 .164 80009 361-0385-00

-51 ----- ----- 1 REPL). TERMINAL,SET ΡΙΝ:(SEE A12J 1020,J 1400

-52 214-0973-00 1 Χ 0 .18 OVAL Χ 0 .187"Η. HEAT S INK,ELEC :0 .28 80009 214-0973-00

-53 136-0269-02 4 CLE. SKT,PL-IN ELEK :MICROCIRCUIT ,14 DIP,LOW 73803 CS9002-14

_54 ----- ----- 4 . CONN,RCPT,ELEC :(SEE A14J 1000, J 1220,J 1300,
- . J1302 REPL)

-55 136-0252-07 4 DIMPLE. SOCKET,PIN CONN :W/0 22526 75060-012

672-0924-00 1 CKT BOARD ASSY : FUNCTION GEN 1 WIDE 80009 672-0924-00
(ATTACHING PARTS)

-56 213-0124-00 4 SCR,TPG, THD FOR :6-20 Χ 0 .250 INCH,PNH STL 83385 OBD

- ASSY INCLUDES :. CKT BOARD W/SW
-57 384-1007-00 1 L Χ 0 .123 OD. EXTENS ION SHAFT :8 .328 80009 384-1007-00

-58 376-0051-01 1 ID Χ 0 .375 OD. CPLG,SHAFT , FLEX :0 .127 80009 376-0051-01

_59 _____ ----- 1 Α510 REPL). RES ., VAR,NONWIR :(5ΕΕ
(ATTACHING PARTS)

-60 210-0583-00 1 Χ 0 .312. NUT ,PLAIN ,HEX. :0 .25-32 INCH,BRS 73743 2Χ20317-402

-61 210-0046-00 1 . WASHER , LOCK :0 .261 ID,INTL ,0 .018 7HK,BRS 78189 1214-05-00-0541C

-62 407-0579-00 1 . BRACKET,VAR RES : BRASS CD,PL 80009 407-0579-00

1 S1731 REPL). SW,CAM ACTR AS :(SEE
(ATTACHING PARTS)

-63 211-0678-00 4 Χ 0 .281 STEEL. SCR,ASSEM WSHR :4-40 L ,PNH 78189 OBD

- . . ACTR ASSY INCLUDE S :
-64 200-2524-00 1 . . COVER ,CAM SW:15 ELEMENT ,AL 80009 200-2524-00

-65 210-0406-00 2 Χ 0 .188. . NUT,PLAIN,HEX . :4-40 INCH,BRS 73743 2Χ12161-402

-66 401-0156-00 1 . . BEARING,CAM SW : REAR 80009 401-0156-00

-67 131-1248-00 1 BE. . CONTACT,ELEC :SHAFT GND,NI 80009 131-1248-00

-68 214-1704-00 2 INCH ΤΗΚ. . SPRING, FLAT :CAM SW DETENT ,0 .006 80009 214-1704-00

-69 214-1127-00 2 Χ 0 .125 INCH L. . ROLLER,DETENT :0 .125 DIA 80009 214-1127-00

-70 210-0406-00 2 Χ 0 .188. . NUT,PLAIN,HEX. :4-40 INCH,BRS 73743 2Χ 12161-402

-71 354-0219-00 1 0 .25 INCH SHAFT. . RING, RETAINING : FOR 79136 5103-Ζ5-MD-Α

-72 401-0155-00 1 . . BEARING,CAM SW : FRONT 80009 401-0155-00

-73 105-0856-00 1 MULTIPLIER. ACTR,CAM SW : FREQUENCY 80009 105-0856-00

_74 ----- ----- 1 GEN (SEE Α 1 Ο REPL). CKT BOARD ASSY :FUNCTION

-75 131-0604-00 15 BD BE. . CONTACT,ELE C :CKT SW,SPR ,CU 80009 131-0604-00

_76 _____ ----- 1 AlOS1901 REPL)
"

. SWITCH ,PUSH :(5ΕΕ
-77 361-0385-00 4 INCH LONG

"
. SPACER,PB SW:0 .164 80009 361-0385-00

_78 _____ ----- 1 AlOS2331 REPL). SWITCH,PUSH :(SEE

-79 361-0385-00 4 INCH LONG. . SPACER,PB SW:0 .164 80009 361-0385-00

-80 136-0514-00 3 DIP. . SKT,PL-IN ELEC :MICROCIRCUIT ,8 73803 CS9002-8

-81 136-0269-02 6 CLE. SKT,PL-IN ELEK:MICROCIRCUIT ,14 DIP,LOW 73803 CS9002-14

-82 214-0579-02 5 . . TE RM,TEST POINT :BRASS 80009 214-0579-02

-83 ----- _-___ 5 . . CONN,RCPT,ELE C :(SEE AlOJ 1801,J 1921,J1923,

"
J2041, J2043 REPL)

-84 136-0252-07 5 DIMPLE. SOCKET,PIN CONN :W/0 22526 75060-012

-85 344-0326-00 4 . . CLIP,ELECTRICAL :FUSE,BRASS 75915 102071

-86 214-3057-00 2
"

. HEAT SINK,XSTR :TO-92 13103 6024-U

-87 214-0973-00 1 Χ 0 .18 OVAL Χ 0 .187"Η. HEAT SINK,ELEC :0 .28 80009 214-0973-00

-88 131-0993-00 1 WIRE BLACK. . BUS,CONDUCTOR:2 00779 530153-2

_89 _____ ----- 33 . . TERMINAL,PIN :(SEE Al OJ 1100, J 1121, J 1202,
J 120°- ,J 1204,J 1301, J1541, J1611, J1641, J 1651,
J 2011,J2021,J2141 REPL)

-90 376-0051-01 1 ID Χ 0 .375 OD. . CPLG,SHAFT , FLEX :0 .127 80009 376-0051-01
_91 _____ ----- 1 λ 10R500 REPL). . RES .,VAR,NONWIR :(SEE

(ATTACHING PART S)

-92 210-0583-00 1 Χ 0 .312. NUT ,PLAIN , HEX . :0 .25-32 INCH,BRS 73743 2Χ20317-402

-93 210-0046-00 1 . . WASHER , LOCK :0 .261 ID,INTL,0 .018 THK,BRS 78189 1214-05-00-0541C



Replaceable Mechanical Parts-FG 5ρ 1Α

F ig . &
Index
No .

Tektronix
Part No . Eff

Serial/M odel No .
Dsco n t qty 1 2 3 4 5 Na me & Desc r iption

M fr
Code M f r P art Number

1-94 386-4470-00 1 . . PLATE, RES MTG: BRASS 80009 386-4470-00
-95 214-1061-00 1 SPRING,GROUND:FLAT 80009 214-1061-00
-96 426-0724-19 1 FR SECT , PL UG- ΙΝ : ΒΟΤΤΟΜ 80009 426-0724-19
-97 351-0612-00 2 GUIDE ,CKT BD :NYLON ,'1 .0 L 80009 351-0612-00
-98 426-0725-05 _ 1 FR SECT,PLUG-ΙΝ : ΤΟΡ 80009 426-0725-05



Replaceable M ec hanical Parts-FG 501Α

F ig . &
In d ex
No .

Te k tronix Serial/Mo del No .
Part No . E ff Dsco n t Qty 1 2 3 4 5 N ame & Descri ption

W IRE ASSEMBLIE S

Mfr
Code Mfr Part Number

175-2101-00 1 CA ASSY,SP , ELEC :3,26 AWG,3 .5 L 80009 175-2101-00
----- ----- - (FROM AlOR500 ΤΟ Al OJ 1203) SUBPART OF Α10

352-0161-03 1 ORANGE. CONN BODY, PL,EL :3 W I RE 80009 352-0161-03

175-5119-00 1 CA ASSY,SP , ELEC :2,26AWG,8 .5 L , RIBBON 80009 175-5119-00
----- ----- - (FROM AlOJ 1100 ΤΟ A12J 1210) SUBPART OF Α12

352-0169-02 1 RED. CONN BODY, PL,EL:2 WIRE 80009 352-0169-00

175-2101-00 1 CA ASSY,SP , ELEC :3,26 AWG,3 .5 L,RIBBON 80009 175-2101-00

----- ----- - (FROM AlOJ 1121 ΤΟ R510) SUBPART OF Α10

352-0161-03 1 . CONN BODY, PL,EL:3 WIRE ORANGE 80009 352-0161-03

175-5124-00 1 CA ASSY,SP , ELEC :4,26 AWG,7 .0 L ,RIB BON 80009 175-5124-00
----- ----- - (FROM AlOJl 541 ΤΟ R530,S500)
352-0162-04 1 . CONN BODY, PL,EL :4 WIRE YELLOW 80009 352-0162-04

175-5120-00 1 CA ASSY,S P , ELEC :3,26 AWG,7 .0 L ,RIBBON 80009 175-5120-00
----- ----- - (FROM Al OJ 1611 ΤΟ R550)
352-0161-03 1 . CONN BODY, PL,EL :3 WIRE ORANGE 80009 352-0161-03

175-3242-00 1 CA ASSY,SP , ELEC :2,26 AWG,8 .0 L , RIBBON 80009 175-3242-00
----- ----- - (FROM Al OJ 1641 ΤΟ CR500)
352-0169-02 1 RED. CONN BODY, PL , EL:2 WIRE 80009 352-0169-00

175-5117-00 1 CA ASSY,SP , ELEC :4,26 AWG,3 .5 L ,RIBBON 80009 175-5117-00
----- ----- - (FROM AlOJ 1651 ΤΟ A12J 1020)

352-0162-04 2 YE LLOW. CONN BODY, PL,EL :4 WIRE 80009 352-0162-04

175-5113-00 1 CABLE ASSY, RF :50 OHM COAX,5 .5 L 80009 175-5113-00

----- ----- - (FROM A lOJ 1801 ΤΟ A12J 1302)
175-3073-00 1 CABLE ASSY, RF :50 OHM COAX,4 .5 L 80009 175-3073-00
----- ----- - (FROM Α1011921 ΤΟ A12J 1220)
175-3074-00 1 CABLE ASSY, RF :50 OHM COAX,4 .75 L 80009 175-3074-00
----- ----- - (FROM A10J1923 ΤΟ A 12J 1000)

175-3432-00 1 CA ASSY,SP , ELEC :4,26 AWG,3 .5 L ,RIBBON 80009 175-3432-00

----- ----- - (FROM Al OJ2011 ΤΟ R560,S510)

352-0162-04 1 . CONN BODY, PL,EL :4 W IRE YELLOW 80009 352-0162-04

175-5122-00 1 CA ASSY,SP , ELEC :2,26 AWG,3 .75 L ,RIBBON 80009 175-5122-00

----- ----- - (FROM Al OJ2021 ΤΟ R560,S510)
352-0169-02 1 RED. CONN BODY, PL,EL :2 WIRE 80009 352-0169-00

175-3272-00 1 CABLE ASSY, RF :50 OHM COAX,4 .0 L 80009 175-3272-00

----- ----- - (FROM A lOJ2041 ΤΟ J 510)
175-3255-00 1 CABLE ASSY, RF :50 OHM COAX,3 .5 L 80009 175-3255-00

----- ----- - (FROM AlOJ2043 ΤΟ J 500)
175-5115-0 ο 1 CABLE ASSY, RF :50 OHM CoAX,3 .0 L 80009 175-5115-00

----- ----- - (FROM A12J 1300 ΤΟ J520)
175-3062-00 1 CA ASSY,SP , ELEC :2,26 AWG,3 .0 L , RIBBON 80009 175-3062-00

(FROM A12J1400 ΤΟ CR510)
352-0169-02 1 RED. CONN BODY, PL,EL :2 WIRE 80009 352-0169-00



SEE END OF MPL FOR WIRE ASSEMBLIES
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Code

	

Mfr Part Number

070-2957-00

ACCESSORIES

1 MANUAL,TECH :

	

80009 070-2957-00



MANUAL CHANG E INFORMATION

At Tektronix, we continually strive to keepup with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested .

Sometimes, due to printing and shipping requirements, we can't get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages .

Α single change may affect several sections . Since the change information sheets
are carried in the manual u ntil all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed.



Tektroni
Product :

οουmπτεοτο EMευεωcε

FG501 A and FG507

MANUAL CHANGE INFORMATION
Date: 1-27-81

	

Change Reference :

	

Μ42589

Manual Part .No . : cpΡ iow

DESCRIPTION

EFF SN Β020350 (FG501A) 070-2957-00

EFF SN Β010205 (FG507) 070-2986-00

CHANGE ΤΟ :

Α12

AlOR1711

ADD :

Al OC1543

AlOR 1714

Al OR1715

A12C1215

A12CR 1225

A12CR 1226
A12R1215

A12R 1225

DIAGRAM

REPLACEABLE ELECTRICAL PARTS LIST AND SCHEHATIC CHANGES

670-6694-01

315-0361-00

281-0823-00

315-0472-00

315-0472-00

281-0630-00

152-0141-02

152-0141-02

315-0204-00

315-0472-00

CKT BOARD ASSY :AUXILIARY
RES ., FXD ,CMPSN:360 OHM ,5 % ,0 .25W

CAP .,FXD ,CER DI :470PF ,10 %,50V

RES ., FXD ,CMP SN :4 .7K OHM ,5 % ,0 .25W

RES ., FXD ,CMP SN :4 .7K OHM ,5 % ,0 .25W

CAP .,FXD ,CER DI :390PF ,5 % ,500V

SEMICOND DEVICE :S ILICON ,30V ,150MA

SEMICOND DEVICE :S ILICON ,30V ,150ΜA

RES .,FXD ,CMPSN :200K OHM ,5 % ,0 .25W

RES ., FXD ,CMP SN :4 .7K OHM ,S % ,0 .25W

TRIG/GATE AMPLIFIER AND SINE SHAPER - Par tial

Page 1 of 2



Product : FG501A and FG507

	

Date : Change Reference : Μ42589

DESCRIPTION

DIAGRAM

Page 2

LOOP - Partial

Q1543

of 2



Tektron

EFF SN Β022260 (FG 501 Α ) 070-2957-00

EFF SN Β020890 (FG 507) 070-2986-00

shown

DIAGRAM

COKVVWTTED TO EXCELLENCE

U1400 and VR1813 are .located

on diagram 1 LOOP .

TRIG/GATE AND
SINE SHAPER AMPLIFER - Partial

MANUAL CHANGE INFORMATION
Date :

	

1-20- 82

	

Change Reference :

	

Μ453 13

Product :

	

FG 507 and FG 501 Α

	

Manual Part No. :

	

see below

DESCRIPTION

REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES

CKT B OARD ASSY :FUNCTION GEN
(NOT REPLACEABLE ORDER 672-0924-03) (FG 501Α )

CKT BOARD ASSY :FUNCTION GEN

(NOT REPLACEABLE ORDER 672-0897-03) (FG 507)

CKT BOARD ASSY :AUXILIARY (FG 501 Α & FG 507)

MICROCIRCUIT,LI :OPNL AMPL,SEL

SEMICOND DEVICE :ZENER,0 .4W,8 .2V,5 %
RES .,FXD,FILM: 1 .47 Κ OHM,1 % ,0 .125W

RES .,FXD,CMPSN :I .1K OHM,5 %,0 .25W

SEMICOND DEVICE :ZENER,0 .25W,6 .2V,2 %

on the MAIN circuit board assembly and are

+ 15 V

To R ΙΖΙ rD

CHANGE TO :

Al 0

Α10

Α12 670-6694-02

AlOU1400 156-0495-01

AlOVR1813 152-0217-00

A12RI200 321-0209-00

A12RI202 315-0112-00

ADD :

A12VRI200 152-0486-00
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