TektronbD¢

COMMITTED TO EXCELLENCE

PG 509

Pulse
Generator

INSTRUCTION MANUAL

Tektronix, Inc.
P.O. Box 500
Beaverton, Oregon 97077

070-7755-00
Product Group 75

Serial Number

First Printing OCT 1989



Copyright © 1989 Tektronix, Inc. All rights reserved.
Contents of this publication may not be reproduced in any
form without the written permission of Tektronix, Inc.

Products of Tektronix, Inc. and its subsidiaries are covered
by U.S. and foreign patents and/or pending patents.

TEKTRONIX, TEK, SCOPE-MOBILE, and #% are
registered trademarks of Tektronix, Inc. TELEQUIPMENT
is a registered trademark of Tektronix U.K. Limited.

Printed in U.S.A. Specification and price change privileges
are reserved.

INSTRUMENT SERIAL NUMBERS

Each instrument manufactured by Tektronix has a serial
number on a panel insert, tag, or stamped on the chassis. The
letter at the beginning of the serial number designates the
country of manufacture. The last five digits of the serial number
are assigned sequentially and are unique to each instrument.
Those manufactured in the United States have six unique
digits. The country of manufacture is identified as follows:

B010000 — Tektronix, Inc. Beaverton, Oregon, USA
G100000 — Tektronix Guernsey, Ltd., Channel Islands
E200000 — Tektronix United Kingdom, Ltd., London
J300000 — Sony/Tektronix, Japan
H700000 — Tektronix Holland, NV, Heerenveen,

The Netherlands

Instruments manufactured for Tektronix by external vendors
outside the United States are assigned a two digit alpha code
to identify the country of manufacture (e.g., JP for Japan, HK
for Hong Kong, IL for Israel, etc.).



CONTENTS

.......................................................... it
TABLES ... utnttentene ettt ettt e et v
OPERATORS SAFETY SUMMARY ........cuurinenninenneneninsenennenenenns v
SERVICING SAFETY SUMMARY .......ouurinrnrininennenenireneenenennnnens vi

1 Specitication
SPECIFICATION .....nenene ettt e et e e e e e e e e e e eenenes 1-1

INTRODUCTION ..ueuieeinenenenenen e e eneesneneneneeaeanenen 1-1
PERFORMANCE CONDITIONS ......oueennneneennenennenneneanennen 1-2
2 System Installation
SYSTEM INSTALLATION . ....vnnenenenineneaneaneneneneneanenaneanens 2-1
PREPARATION FORUSE .....ueuvinrirenninreneeneseneenneneanenes 2-1
FRONT PANEL CONTROLS AND CONNECTORS .........cceueennnenn.. 2-3
REPACKAGING INFORMATION ........euuennnennenenenneneneannnnns 2-3

3 Applications

APPLICATIONS ... .eoeeetenee e ene et en e e a e e ee e e m e e eeeaeeanas 3-1
SYSTEM FUNDAMENTALS ........ouinnnnenennennrneeneeneanennnns 3-1
TYPICAL APPLICATION ......oneenrnneneenneneaneneneaneaneanennns 3-3

l WARNING l

The information in the remaining sections of this manual is for qualified service personnel only. Refer to the
“Service Safety Surnmary” located later in this manual.

4 Theory of Operation

THEORY OF OPERATION .. ....ccvtteerencacrassacssscasatocsscncsconcnaces 4-1
INTRODUCTION ....cciievieennnnunneonccsccncassccsscscsscnnnnsen 4-1
CLOCKANDPRETRIGGER ....coveevesnnananccascscsssssccsancacnsse 4-1
PULSEDELAYCIRCUIT ....iciinienrernenacncnciaccsscrcconcannanns 4-1
STROBEGENERATOR ......ci0tieeietnannecreccsccassansasnssssons 4-1
OUTPUT ... iiiiitiienesecennnnnasssscasssstonccsssssescccsannnnns 4-2
CHARGELINE .....cciiiiiiirnereuncarcceccecssscsancnscccnassnnas 4-2
POWER SUPPLIES .....coioiienncraneroccnscsnsssceccesscsssnanans 4-2

PG 509 Pulse Generator Instruction Manual



Contents

5 Performance Check Procedures

PERFORMANCE CHECKPROCEDURES .......cciiiiniiiiiiiiieieiacnnnnnnnns 5-1
INTRODUCTION ..ottt iiiiineeneaanceennnenacecenen 5-1
PERFORMANCE CHECKINTERVAL .........ciiiiiiiiiiiiiiieininnnnns 5-1
PREPARATION ....... . ittt iieiiiiiiiiinteetenenanannnes 5-1
CHARACTERIZATION OF THE 11801 OSCILLOSCOPE ..........cccvvuune 5-2
TRANSIENT RESPONSE AND AMPLITUDE VERIFICATION ................ 5-2

6 Adjustment Procedures

ADJUSTMENT PROCEDURES ......c0iiittieinnnennnnnnrneriennnnssscenonnns 6~-1
INTRODUCTION ... iiiiiiiiieerrrennnenensecaceesscanotnsnsnnannnss 6-1
PERFORMANCE CHECKINTERVAL .........iiiiiiiiiiiinnnncnnnnnnas 6—-1
PREPARATION ....ciiviiiiirireionnnnonnnnnaneencasnsnossnssannnns 6-1
POWER SUPPLY VERIFICATION/ADJUSTMENT ........c.coviniinnannnn. 6-2
CHARACTERIZATION OF THE 11801 OSCILLOSCOPE ................... 6-3

TRANSIENT RESPONSE AND AMPUITUDE VERIFICATION/ADJUSTMENT ... 6-—4

7 Maintenance and Diagnostics

MAINTENANCE AND DIAGNOSTICS . - ... \ueenerennenennenseneensanensanss 7-1
GENERAL MAINTENANCE . . ... eussenenenninennnsenenenenennanennnnanss 7-1
CIRCUIT BOARD REMOVAL AND INSTALLATION .........cunenrennennnnennnn. 7—4
SIDE COVERS . ..euveneeeneeneneneneaneneninnencnnaneneaeananens 7—4
MAINBOARD ......oenennennnenneneeneeneneanenneneenseneneenes 7—4
TROUBLESHOOTING - . .« eeeeeeaeneeneeneneeneaneneneenensensenennens 7—4

8 Options

9 Replaceable Electrical Parts
10 Diagrams

11 Replaceable Mechanical Parts

PG 500 Puise Generator instruction Manual



Contents

Figure Page
1-1 PG 509 typical systeminstallation .........c.ciiiiiiiiiiiiiiaiiiiiiiii et aia e 1-1
2-1 Installation and REMOVAl . .....ciiiiiiiiniuriienereereneiienrenseenncssanncaanaannns 2-2
2-2 PG 509 front panel controls and CONNBCIONS .......cceeeteereasnnnssasensrosssnnnanans 2-3
3-1 Terms used in describing pulsecharactenstics .........cciiiiiiiiiieiiiiieiraiiieiens 3-1
3-2 Rise time difference for two cascaded deviCes ........c.cereiianieinereencnnecnnanaann 3-2
3-3 Typical high-frequency distortion effect ..........c.iciiiiiiiiiiiiiiiiiiietecnaennnns 3-3
4-1 PGS09DIOCK dIagram .......cocitititiiieniiiiiaraceireneerettnnaaiteteraaes 4-3
6-1 PG 509 adjustment I0CAHONS . ......couerriieeneetntiennensserenasssnannanssasansns 6-2
7-1 Orientation and disassembly of MURIPIN CONNBCIOMNE ......cccceiiererenrerecneannaanensns 7-3
7-2 Troubleshooting FlOWChart ... ....c.cciiiiiiiieeiiiierieteernvetotessetnancassonnans 7-5

PG 509 Pulse Generator instruction Manual



Contents

TABLES

Page
Eloctrical CharacteristiCs .......ccvirenceranaacnsitsasaansoassoasanacassescsanasns 1-2
Environmental Charactensticsa . .. . ...cvcvieirrerieterrarascsteesronansassnosacanns 1-3
Mechanical CharacteniStiCs ... ..ovvverenrercanceerossatocsaresranssnmssasncasaeass 1-3
Test EQUIDMBNt ROQUIMBA . . . ..o oo i viiinr e ieetasansanossnasseasosnanassasoaraness 5-1
Tost EQUIpDMENM RequIred . . . ... ...t itiiiiiiieereaierenenaresasscocsastoansnnans 6-—-1
Power Supply Verification .........ccoiiiiiieiieiiiiniieeiriiisitrtettsiiiaenes 6-—-2
Relative Susceptibility to Static DischargeDamage . ..........coceiiiiiiaieirniieannns 7-1

PG 509 Puise Generator instruction Manuai



OPERATORS SAFETY SUMMARY

The general safety Information in this part of the summary Is for
both operating and servicing personnel. Specific wamings and
cautions will be found throughout the manual where they apply
and do not appear in this summary.

TERMS

In This Manual

CAUTION statements identify conditions or practices that could
result in damage to the equipment or other property.

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

TERMS

As Marked on Equipment

CAUTION indicates a personal injury hazard not immediately
accessible as one reads the markings, or a8 hazard to property,

including the equipment itself.

DANGER indicates a personal injury hazard immediately
accsessible as one reads the marking.

SYMBOLS

in This Manual

This symbol indicates where applicable caustionary
or other information is 10 be found.

As Marked on Equipment

* DANGER - High voitage.

@ Protective ground (earth) terminal.

A ATTENTION — Refer o manual.
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Power Source

This product Is intended to operate from a power source that will
not apply more than 250 volts rms between the supply
conductors or between elther supply conductor and ground. A
protective ground connection by way of the grounding conduc-
tor in the power cord is essential for safe operation.

Grounding the Product

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

Danger Arising from Loss of Ground

Upon loss of the protective-ground connection, all accessible
conductive parts (including knobs and controls that may appear
to be insulated) can render an electric shock.

Use the Proper Power Cord

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

Use only a power cord that is in good condition.
Use the Proper Fuse

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

Do Not Operate In Explosive Atmospheres

To avoid explosion, donot operate this instrument in anexplosive
atmosphere uniess it has been specifically certified for such
operation.

Do Not Remove Covers or Panels

To avold personal injury, do not remove the product covers or
panels. Do not operate the instrument without the covers and

panels properly installed.



Service Safety Summary

SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

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

Use Care When Servicing With Power On

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

components while power is on.

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

Power Source

This product Is intended to operate from a power source that
does not apply more than 250 voits rms between the supply
conductors or between either supply conductor and ground. A
protactive ground connection by way of the grounding conduc-
tor in the power cord is essential for safe operation.
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Section 1

SPECIFICATION

INTRODUCTION

The PG 509 Pulse Generator is a fast-risetime puise source
producing namow rectangular pulses at a repetition rate of 50
KHz.The PG 509 can deliver a continuous pulse train at an
amplitude of 25 voits into an output load of 50 ohms.

The PG 509 Pulse Generator is @ TM 500 Series plug-in
instrument. All functional electronics are included, but itrequires
insertion in a TM 500 or TM 5000 Series Power Module
Mainframe for interfacing to basic power supplies.

The PG 509 Pulse Generator was primarily designed to be an
integral part of a test system. Figure 1-1 shows primary
components and connections immediately related to the Pulse
Generator in a typical system. Other than the System Controller,
Device Under Test, and PG 509, these are:

e A programmable attenuator (TEKTRONIX AT 5010, or
equivalent); used to provide system selection for the
degree of attenuation required.

e A high frequency multiplexer/switcher
(TEKTRONIX SI 5010, or equivalent); used to route inputs
and outputs between instruments and test devices while
under system control.

Note that while the PG 509 is not under direct GPIB control, it is
typically directed by instruments that are. In a mostly Tektronix
instrument configuration, this would typically mean that the
PG 509 be installed in @ TM 5000 (programmable plug-in
compatible) Power Module, as is required for the other
two devices.

Standard Accessory
1 instruction manual

B ot Ll EROGnALY ATTLN

AL PHOAYAT HONAVE SWITCHE S

7755-02

Figure 1-1. PG 509 typical system installation.
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Specification

PERFORMANCE CONDITIONS The PG 509 must be in an envionment whose limits are
described under Environmental Characteristics (Table 1-2).

The limits stated in the Performance Requirements column of

Table 1-1 are valid only if the PG 509 is operated in anamblent  ajjow at least 15 minutes warm-up time for operation to specified
temperature between 0°C and +50°C, unless otherwisestated.  geeyracy, 60 minutes after storage in high humidity environment.

Table 1-1
Electrical Characteristics

Characteristics Performance Requirements
Output Amplitude 25Vinto 50 ().
Variable Amplitude Range
Front Panel Adjustment Range 15%.
Amplitude Control Input Maximum safe input voitage <10 V.
Input Current Output Voltage
———— —
< -0.15mA Output is controlied by the front
pm:el VARIABLE AMPLITUDE
adjustment.
05 mA 2625V +2%.
-1.0mA 25.00V +2%.
-1.5mA 2375V £2%.
Pulse Output Frequency SO kHz +10%.
Pulse Width 44 ns +2 ns (measured at 50% points).
Puilse Disable TTL logic low to disable; maximum safe input voitage < 10 V.
Rise Time 350 ps 150 ps (measured at Systermn output connector).
PRETRIGGER Out 220 mV +20% (into 50 ).
PRETRIGGER signal before PULSE OUTPUT signal 115 ns +25% (delay factor).
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