Tektronix

COMMITTED TO EXCELLENCE

1241
LOGIC ANALYZER
SERVICE MANUAL ADDENDUM

TO THE 1240/1241 LOGIC ANALYZER SERVICE MANUAL

This addendum contains service information for the 1241 Logic Analyzer. It is
designed to be used with the 1240/1241 Logic Analyzer Service Manual (packaged
as 062-7124-02) and contains only information that pertains exclusively to 1241
instruments. Most of the information in the 7240/1241 Logic Analyzer Service
Manual applies to both types of instruments. The major differences between the
1240 and the 1241 are in the Display and CRT Drive circuits.

How To Use This Addendum. This addendum is designed similarly to the
1240/1241 Logic Analyzer Service Manual. Information within the addendum
corresponds to sections in the service manual. You can place the addendum at the
back of the service manual, or you can insert the pages into the corresponding ser-
vice manual sections.

WARNING

The following servicing instructions are for use by qualified
service personnel only. To avoid personal injury, do not perform
any servicing other than that contained in the operating instruc-
tions unless you are qualified to do so.

PLEASE CHECK FOR CHANGE INFORMATION
AT THE REAR OF THIS MANUAL

070-5378-00 FIRST PRINTING JULY 1985
PRODUCT GROUP 5E REVISED PRINTING JANUARY 1990



Copyright © 1985, 1990, 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 registered
trademarks of Tektronix, Inc. TELEQUIPMENT is a
registered trademark of Tektronix U.K. Limited.

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

Tektronix, Inc.

Walker Road Industrial Park
P.O. Box 4600

Beaverton, Or. 97076



MANUAL REVISION STATUS

PRODUCT: 1241 LOGIC ANALYZER SERVICE ADDENDUM

RED DATE DESCRIPTION

JUL 1985 First Printing

NOV 1985 Revised pages--2-9, Electrical & Mechanical Parts Lists

JAN 1986 Revised pages--6-4, 6-6, 8-23 & 8-24

MAR 1986 Revised pages--6-2 & 6-3

MAY 1986 Revised pages-- 4-10, diagrams 45, 46, Electrical & Mechanical Parts Lists

OCT 1986 Revised pages--2-5, Electrical & Mechanical Parts Lists

FEB 1987 Revised pages--7-3 & 7-5

DEC 1987 Revised pages--biagram 45, Tables 10-2, 10-6, 10-7, Electrical &
Mechanical Parts Lists

JUN 1988 Revised pages--Electrical & Mechanical Parts Lists

FEB 1989 Revised pages--Diagram 49, 50, Electrical & Mechanical Parts Lists

JAN 1990 Revised paged--5-2, 8-17, FIG 2 Chasis, Electrical & Mechanical Parts Lists




1241 SERVICE ADDENDUM

TABLE OF CONTENTS

Page
TABLE OF CONTENTS . ... ... e o
LIST OF ILLUSTRATIONS ... e v
LIST OF TABLES ... . e i vi
OPERATOR’S SAFETY SUMMARY . ...t vii
SERVICE SAFETY SUMMARY ... .. iX
Section 1 GENERAL INFORMATION
INTRODUCTION ... e, 1-1
1241 INSTRUMENT RECONFIGURATION ....................... 1-2
Section 2 SPECIFICATIONS
INTRODUCTION ... -
PERFORMANCE CONDITIONS  .......... ... ... ..., 2-1
Section 3 OPERATING INFORMATION
INTRODUCTION ... . e 3-1
POWER REQUIREMENTS ............... . ..., 3-1
FUSES ... 3-2
1240 POWER SWITCHES  .......... ..ot 3-2
POWER-UP DIAGNOSTICS  .......... i, 3-2
Section 4 THEORY OF OPERATION
OVERVIEW . 4-1
LOGIC CONVENTIONS ... ...t 4-1
GENERAL SYSTEM DESCRIPTION  ..........ovvuiiinninnnn, 4.2
Overview ... 4.2
POWER SUPPLY BOARD THEORY ............c.ccovuuuenn. ... 4-6
CRT DRIVE BOARD THEORY ...ttt 4.7
Overview ... . 4.7
Vertical Sweep Circuit ................. ... . ..., 4.8
Horizontal Sweep Circuit ................................... 4-8
High Voltage/Grid Voltage Generation ........................ 4.9
Feedback Control LOOD ...t 4-9
Cathode Z-Axis Amplifier/Brightness Control ................... 4-9
Liquid Crystal Color Shutter and Driver ....................... 4-9
COMM Pack Power Supply ...........ccouuneininnnn . 4-10
Trig In Level Shift And Buffer ............................... 4-10
Trig Out Level Shift And Buffer ............................. 4-10



1241 SERVICE ADDENDUM

Section 5

TABLE OF CONTENTS (cont.)

DISPLAY BOARD THEORY ... ...,

Overview ...

Clock Divider

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

I/OP Select Logic ...
WOP R/W Control ... ... e

Wait Circuit .

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

I/OP-Display RAM Interface .......................... ... ..
Sync Signal Generation ................ ..
Raster Counter And Vertical Scrolling Control ..................
Horizontal Scrolling Control .................................
Display RAM And Address Multiplexing .......................
Display Mode Control ............... ... ... ..ccuvue ...

VERIFICATION AND ADJUSTMENT PROCEDURES

INTRODUCTION

USING THE 1240 EXTENDER BOARDS .............couun.. ..
OPERATING THE 1241 IN THE SERVICE POSITION .............
Proper Cooling Of The 1241 ... ... ... ... . ... ... ...... ...
Timing Limitations .......... ... . ... .. ... . . . . ...
FUNCTIONAL CHECK PROCEDURES  ............covvueo ...
PERFORMANCE VERIFICATION PROCEDURES .................

Introduction .

Part 1: Supply And TPG Performance Checks .................

Procedure 1A-B: Power Supply Performance Check .......... _

Procedure 2: Display High Voltage Performance Check ........
Procedures 3A-E: Test Pattern Generator Performance Check ..

Part 2: Functionality Checks ................................
Part 3: Acquisition and System Performance Checks ............
ADJUSTMENT PROCEDURES ....... ...,

Iintroduction .

Limits And Tolerances ................. ..o,
Equipment Required ............ .. .. ... ... ..

Equipment Alternatives ............ ... . ... .. ... ... ...
Adjustment interval ......... .. ... .. ... ...

Test Sequence

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

Pre-Adjustment Procedure .................................
1A. CRT: Alignment Adjust .................cviininn...
5. Display Board: Counter/Timer Adjust .......................
6. CRT Drive Board: External Trigger Adjust ..................

5-4

5-5

5.5
57

59

5-10
5-10
5-10
5-10
5-10
5-10
5-10
5-11
5-11
5-11
5-11
5-13
5-16
5-18



Section 6

Section 7

Section 8

1241 SERVICE ADDENDUM

TABLE OF CONTENTS (cont.)

DISASSEMBLY AND INSTALLATION PROCEDURES

OVERVIEW ... ..
GENERAL DISASSEMBLY/INSTALLATION PRECAUTIONS ...
TOOLS REQUIRED ............. ... ooiviii i,

PROCEDURE #7: 1241 LED/PHOTOTRANSISTOR BOARDS

Disassembly ........... ... ... . . .. .
PROCEDURE #8: 1241 CRT DRIVE BOARD REMOVAL . ...
Disassembly ........ ... ... . ...
Installation Hints ................ ... ... .. ... ... .. .. ..

PROCEDURE #9: 1241 CRT & COLOR SHUTTER REMOVAL

Disassembly .......... . ... ... . .
Installation Hints . .............. ... .. ... ... ... ... ...

MAINTENANCE

INTRODUCTION ... ...,
TOOLS REQUIRED FOR MAINTENANCE . .................
MAINTENANCE PRECAUTIONS  .........................
Soldering ... ...
Light-Emitting Diodes (LEDS) ..........................
Static Precautions .................. ... .. ..
PREVENTIVE MAINTENANCE  ................. ... ...
Exterior Cleaning .............. ... ... ... ..
Interior Cleaning ................ ... ... ... ... ...,
Cleaning Guidelines ..................c.c.ouuoooo i,
INSpection . ......... ...

TROUBLESHOOTING AND REPAIR

OVERVIEW ..
TROUBLESHOOTING EQUIPMENT . ......... ... 0o
USING THE 1240 EXTENDER BOARDS ...............0 00 ..
REPLACING DEFECTIVE PARTS . ...
LIST OF ASSEMBLIES . ....... ...t
TROUBLESHOOTING PRECAUTIONS  ............... . ...
Discharging The CRT  ....... ... ... ... oo,
Static Discharge Damage (Special Handling Required) ...........
Operating The 1241 With The Cabinet Removed ...............

.....

.....

Page

6-1
6-2
6-2
6-3
6-3
6-3
6-3
6-4
6-5
6-5
6-5

7-1
7-1
7-2
7-2
7-2
7-2
7-3
7-3
7-4
7-4
7-5



1241 SERVICE ADDENDUM

TABLE OF CONTENTS (cont.)

Page
1241 TROUBLESHOOTING WITHOUT ERROR INDEXES .......... 8-5
Damage Resulting From Incorrect Board Installation ............ 8-5
Power Supply Troubleshooting .............................. 8-6
1241 Thermal Fuse ................ .. ... oo, .. 8-6
1241 Power Supply Troubleshooting Trees .................. 8-6
CRT Drive Board Troubleshooting ........................... 8-11
Processor LEDs . .......... .. i 8-25
Kernel Signature Analysis ................ ... ... .. i, 8-25
I/O Processor Kernel Troubleshooting ...................... 8-25
Control Processor Kernel Troubleshooting ................... 8-25
TROUBLESHOOTING USING DIAGNOSTICS ERROR INFORMATION  8-30
Diagnostics Overview ......... . ... .. ... .. .o 8-30
Error Index Overview ........... ... .. ... .. ..o 8-31
I/O PROCESSOR KERNEL LED ERROR INDEXES ............... 8-33
Power-Up-Stage 0 ............ ... . ... .. . . i 8-38
RAM -Stage 1 ... ... ... 8-41
ROM Pack-Stage 2 ............ ... i, 8-43
COMM Pack-Stage 3 ......... ... ... 8-48
3XXX DISPLAY ERROR INDEXES ...........c.cuuannnnenn. .. 8-49
3IXX-RAM, AREA 1 ... .., 8-52
32XX-VERTICAL SCROLLING, AREA 2 ...................... 8-56
33XX-HORIZONTAL SCROLLING, AREA 3 ................... 8-59
34XX-REVERSE VIDEO, AREA 4 . ... ... .......ccuiio. ... 8-64
35XX-HIGHLIGHTING, AREA 5 . ... ... ..., 8-66
36XX-WAVEFORM (GENERATION), AREA 6 .................. 8-69

Section 9 REPLACEABLE ELECTRICAL PARTS
Section 10 DIAGRAMS
Section 11 REPLACEABLE MECHANICAL PARTS

Section 12 GLOSSARY

iv



1241 SERVICE ADDENDUM

LIST OF ILLUSTRATIONS

Figure Page
2-1 External Trigger in acceptance window ............................... 2-6
2-2 TPG clock and data outputs . ..., 2-6
2-3 1241 diMeNSIONS . .. ... o 2-15
3-1 1241 rear panel .. ... 3-1
41 1241 system block diagram . ............ ... ... 4.2
4.2 1241 mainframe board locations ................ ... 4-3
4.3 1241 card-cage board locations ..................... . ... . ., 4.4
4-4 1241 cables and connections . .............. ... .o 4-5
4-5 Power Supply Board functional block diagram ......................... 4-6
4-6 CRT Drive Board functional block diagram ............................ 4.7
4-7 Display Board functional block diagram ............................... 4-11
4-8 An example of 1241 display screen memory ........................... 412
4-9 Display RAM Memory map ...........uuiiiiiiaee i, 4-14
4-10  Display memory access times ..., 4-15

5-1 Expanded view of the Interface Board shows power supply measurement pins 5-8

5-2 1241 CRT Drive Board adjustment holes .............................. 5-13
5-3 Soft key adjustment pattern ............. . ... ... 5-15
5-4 Expanded view of the Display Board shows components used in the Counter-

[Timer Adjust ... .. 5-16
5-5 Expanded view of the CRT Drive Board shows components used in the External

Trigger Adjust ... ... 5-18
6-1 Location of screws for CRT Board bracket removal ..................... . 6-4
6-2 Discharging a CRT using a flat-blade screwdriver ....................... 6-6
8-1 1241 Power Supply troubleshootingtree .............................. 8-7
8-2 1241 CRT Drive Board troubleshooting tree ........................... 8-11
8-3 A13TP225 HDRIVE(L); A13TP456 horizontal flyback .................... 8-21
8-4 A13TP340 Q534 gate drive; A13TP456 horizontal flyback 8-21
8-5 A13TP340 Q534 gate drive; A13TP534 transformer flyback .............. 8-21
8-6 A13TP344 Q334 gate drive; A13TP340 Q534 gate drive ................. 8-22
8-7 A13U218-4 sawtooth input; A13TP225 HDRIVE(L) ...............ccuu.... 8-22
8-8 A13TP223 horizontal oscillator; A13TP225 HDRIVE(L) ................... 8-22
8-9 A13TP650 cathode Z-axis amplifier; A13TP225 HDRIVE(L) ............... 8-23
8-10  A13J200-1 and J200-2 color shutter drive; A13TP148 vertical flyback . ... .. 8-23
8-11  A13J200-3 color shutter drive; A13TP148 vertical flyback ................ 8-23
8-12  A13J200-4 color shutter drive; A13TP148 vertical flyback ................ 8-24
8-13 A13U138-11 VDRIVE-GREEN(H); A13U138-12 VDRIVE(H) ............... 8-24
8-14  A13U138-12 VDRIVE(H); A13TP148 vertical drive ...................... 8-24
8-15 1241 errorindex format . .......... ... . it 8-31
8-16  1/O Processor Kernel Stage 0 biock diagram. .......................... 8-34
8-17  1/0 Processor Board component location ................. ... ... ... .. 8-35



1241 SERVICE ADDENDUM

vi

Figure

8-18
8-19
8-20
8-21
8-22
8-23
8-24
8-25
8-26
8-27

Table

2-1
2-2

2-4
2-5
2-6

4-1

5.1
52
5.3
5-4

8-1
8-2
8-3
8-4
8-5
8-6
8-7
8-8
8-9

LIST OF ILLUSTRATIONS (cont.)

Page
I/O Processor Kernel Stage 1 block diagram. .......................... 8-40
I/O Processor Kernel Stage 2 block diagram. .......................... 8-42
I/O Processor Kernel Stage 3 block diagram. .......................... 8-47
Display RAM block diagram .............. ... ... ... 8-50
Display Board component location ................ ... ... .. ... ...... 8-51
Display VERTICAL SCROLLING block diagram ........................ 8-55
Display HORIZONTAL SCROLLING block diagram ...................... 8-58
Display REVERSE VIDEO block diagram ............... ... ... 8-63
Display HIGHLIGHTING block diagram ................... ... ... ...... 8-65
Display WAVEFORM block diagram ........... ... ... . oo, 8-68

LIST OF TABLES

Page
1241 Electrical Specifications ............ .. .. ... . . . . ., 2-2
1240D1 Electrical Specifications .............. ... .. . i, 2-9
1240D2 Electrical Specifications ............. .. ... .. i, 2-11
Extender Limitations . .......... .. .. .. .. 2-13
1241 Environmental Specifications ............ ... .. .. .. .. 2-14
1241 Physical Specifications ........... ... ... ... ... . 2-14
Display Mode Truth Table ......... ... .. .. ... 4-16
Required Test Equipment .. .......... ... .. i 5-1
Specifications Tested in the Part 1 Performance Checks .................. 5-6
Power Supply Readings ..............ouiiiiiiii i 5-9
Power Supply Readings . ............coiiiiiiniii i 5-12
Recommended Servicing Approach ............. it 8-1
Static Damage Table ........... ...t 8-4
Possible Components Damaged When a Board is Installed Incorrectly . .. ... 8-5
I/O P Signatures: CPU, Buffers, and Decoders ......................... 8-27
I/O P Signatures: Decoders and Buffers Outputs ....................... 8-28
I/O P Signatures: ROM Data Lines ................ccooiiiiuninin.... 8-28
Con P Signatures: CPU, Buffers, Decoders, and ROM .................. 8-29
Diagnostics Version 9-0 Con P Signatures: ROM Data Lines ............. 8-30
Diagnostic Code Location ........... ... .. ... .. . . i, 8-31



1241 SERVICE ADDENDUM

OPERATOR’S SAFETY SUMMARY

The general safety information in this summary is for both operator and service personnel. Specific
cautions and warnings are found throughout the manual where they apply, but may 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 marking,
or a hazard to property including the equipment itself.

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

SYMBOLS AS MARKED ON EQUIPMENT

& DANGER — High voltage.
@ Protective ground (earth) terminal.

AA‘ITENTION — refer to manual.

GROUNDING THE PRODUCT

This product is intended to operate from a power source that does not apply more than 250 volts
rms between the supply conductors or between either supply conductor and ground.

This product is grounded through the grounding conductor of the power cord. To avoid electrical
shock, plug the power cord into a properly wired receptacle before connecting to the product. 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 insulating) can render an electric shock.

vii
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viii

USE THE PROPER POWER CORD

Use only the power cord and connector specified for your product, and be sure it is in good
condition.

Refer to the Operating Information section of the 1240/1241 Service Manual for information on
power cords and connectors.

USE THE PROPER FUSE
To avoid fire hazard, use only a fuse of the correct type, voltage rating, and current rating as speci-

fied in the parts list for this product. Also, ensure that the line selector switch is in the proper posi-
tion for the power source being used.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an explosive atmosphere unless it has been spe-
cifically certified for such operation.
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SERVICE SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY
Refer also to the Operator’s Safety Summary.
DO NOT SERVICE ALONE

Do not perform internal service or adjustment of this product unless another person capable of ren-
dering 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 and components while power is on.

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

USE CAUTION WHEN SERVICING THE CRT

The CRT should be serviced only by qualified personnel familiar with CRT servicing procedures and
precautions.

CRTs retain hazardous voltages for long periods of time after power-down. Before attempting any
work inside the monitor, discharge the CRT by shorting the anode to chassis ground. When
discharging the CRT, connect the discharge path to ground and then the anode.

Use extreme caution when handling the CRT. Rough handling may cause it to impiode. Do not nick
or scratch the glass or subject it to undue pressure during removal or installation. When handling
the CRT, wear safety goggles and heavy gloves for protection.

REMOVE THE LOOSE OBJECTS

During disassembly or installation procedures, screws or other small objects may fall to the bottom
of the mainframe. To avoid shorting out the power supply, do not power up the instrument until
such objects have been removed.
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GENERAL INFORMATION

INTRODUCTION

The Tektronix 1241 Logic Analyzer is a portable, general-purpose digital design and troubleshoot-
ing tool that offers a feature set very similar to that of the 1240 Logic Analyzer. Two types of acqui-
sition cards can be combined in different configurations up to a maximum of four cards. The
1240D1 card supports high-speed hardware analysis with 9 acquisition channels at 100 MHz
(10ns) and 6 ns glitch detection. The 1240D2 has 18 acquisition channels at 50 MHz and includes a
bus demultiplexing feature. Total channel width varies from 9 channels (one 1240D1) to 72
channels (four 1240D2s).

The 1241 displays information on a 7-inch (diagonal) screen in three colors: red, green, and yeliow.
The color display system consists of two basic elements: a high resolution monochrome CRT and a
liquid crystal color shutter. With resolution based on that of the CRT, the 1241 display provides
very high resolution color.

The 1241 Logic Analyzer provides the following features:
* dual, independent timebases that allow correlation of synchronous and asynchronous data
* nonvolatiie memory that retains patterns of instrument setup parameters after power-down
* powerful triggering with two event recognizers that can be used independently or together
* data display in state table or timing diagram formats

* simple menu-oriented user interface with a front-panel keyboard and a display screen with
touch-sensitive, on-screen soft keys

* auto-acquisition mode, for repeated acquisitions without manual restart of the instrument
* expandable acquisition memory depth with a memory chaining feature

* vertical expand feature that doubles the height of displayed timing diagram traces

* data search and compare functions

* remote operation with the GPIB or RS232C interface

* self-test diagnostic routines that provide troubleshooting failure information

REV NOV 1985
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A keyboard consisting of numeric entry keys, menu selection keys, and other controls is located on
the 1241’s front panel. Acquisition probes and ROM/RAM packs are connected on the right side,
while connections for external triggers and communication packs are made on the rear panel of the
instrument.

Refer to the General Information section of the 1240/1241 Service Manual for a full keyboard
description and a menu overview.

1241 INSTRUMENT RECONFIGURATION

If the specific application for which your 1241 Logic Analyzer was configured changes, it may be
necessary to change the combination of 1240D1 and 1240D2 acquisition cards installed in the
instrument. To order additional acquisition cards and probes, contact your local Tektronix
representative.

NOTE

If you change the 1241 acquisition card configuration, a qualified service
technician should check the power supply jumper A07J444 to ensure that the
1241 is configured to supply the correct amount of power for the current
number of installed acquisition cards. To determine the need for a power
supply jumper change, refer to the Maintenance section of the 1240/1241
Logic Analyzer Service Manual.
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SPECIFICATIONS

INTRODUCTION
This section contains the following 1241 instrument specifications.
Table Specification
21 1241 Electrical Specifications
2-2 1241 Environmental Specifications
2-3 1241 Physical Specifications

Electrical Specifications for 1240D1 and 1240D2 Aquisition Cards and for Extender Board
Limitations are located in the 1240/1241 Service Manual.

Items listed in the Performance Requirements column are product specifications that can be
verified. If verification of the listed electrical characteristics is required for incoming inspection or
other purposes, Section 5, Verification and Adjustment Procedures, lists the test equipment and
necessary steps.

ltems listed in the Supplemental Information columns are either explanatory notes or performance
characteristics for which no limits are specified. They cannot be verified by the verification and
adjustment procedures listed in this manual.

PERFORMANCE CONDITIONS

The performance characteristics in this section are valid under the following conditions:

1. The 1241 Logic Analyzer must be in an operating environment whose limits are listed in Table
2-2, 1241 Environmental Specifications.

2. The 1241 Logic Analyzer must have been calibrated at an ambient temperature between
+20°C and +30°C, after a 30-minute warm-up.

3. Al specifications whose measurement involves the use of a Data Acquisition Probe have been
based on the P6460 probe. Any applicable conditions not listed above but unique to a particular
characteristic, are stated as part of that characteristic.
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Table 2-1

1241 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirements

Supplemental Information

SAFETY
General

CRT

Compilies with the requirements of UL 1244,
{EC 348, and CSA 5568B.
UL, VDE (German X-radiation law), and TEK
standard 062-1860-00 (Product Safety
Standard for X-Radiation).

GLOBAL EVENT
Filter, global event UNCLOCKED

Separate 1240D1 and 1240D2

events
When N = 1:
Min. guaranteed event
accepted

When N = 2-16:
Max. guaranteed event
rejected
Min. guaranteed event
accepted
Mixed 1240D1 and 1240D2
events
Max. guaranteed event
rejected
Min. guaranteed event
accepted

Timebase period + 6 ns

(N-1)xT — 8ns

(NxT)+ 2ns

(N-1)xT — 8ns

(NxT)+ 20ns

Event consists of inputs from all groups.

An event is not recognized unless it is ac-
cepted by the global filter. These specifica-
tions are based on a 1241 equipped with
P6460 Data Acquisition Probes.

N is value of FILTER field; selections are 1-
16. T is value of ON field (filter timebase);
selections are T1 (when T1 active), T2 (when
T2 active), and 10NS.

N = 2-16

N = 1-16

Filter, global event CLOCKED

Accept 1240D1 and/or
1240D2 ciocked events

NxT

N is value of FILTER field; selections are 1-
16. T is value of ON field (filter timebase) and
selection (T1, T2, 10NS) is same as sample
clock. Filtered event becomes valid on Nth
contiguous valid acquisition event.

Combined 1240D1 and 1240D2 ASYNC ac-
quisition requires additional 2 ns word width.

STORE ON (ON NOT) action
T1 event or T2 event

T1 event and T2 event

global event clocked:

Store data if event true for 20 ns
or more.

Store data for a timebase if both
events meet indiv. timebase spec.
and the other timebase event is
valid for 10 ns after the storage
clock.

globa! event unclocked:

Data valid +12 ns - 20 ns with respect to
data clock.

Data valid +12 ns - 20 ns with respect to
data clock.
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1241 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirements

Supplemental information

SEQUENTIAL EVENT

Filter, accept event

NxT

Event may consist only of groups assigned
the same timebase.

N is the value of the FILTER field; selections
are 1-16. T is the period of the active time-
base for that level.

Sequence level execution rate

30 ns

Time after sequential event occurs before
next level is allowed.

RESET action

40 ns

Reset from a sequential event to the timer is
not guaranteed if sequential event has a
SYNC timebase.

Reset from a sequential event to the counter

is only guaranteed if both sequential and
global events use the same filter clock.

Storage qualification

30 ns

Maximum rate for enable/disable.

TO OCCUR nnnn TIMES

One count per valid event

Iteration counter; count of valid events be-
fore sequential event is satisfied. Range is
1-9,999 event occurrences.

Delay (nnnn CLOCKS)

1-9,999 system clocks

Count of clocks before sequential event is
satisfied.

RESET

40 ns

Counter/timer reset takes 100 ns prior to
restart.

TRIGGER

Trigger position is within one stored clock of
event causing trigger.

If reset and trigger occur together, a trigger
occurs.

When AFTER MEMORY FULL is the trigger
position selection, a trigger before memory
is full causes a reset.

If the counter/timer causes a trigger at the
same time that the sequential event causes
a reset, the counter/timer will be set to 0 and
the 1241 will trigger.

COUNTER/TIMER

COUNT mode
INCR CNTR

One count per valid event (must
satisty filter)

Range is 1 to 99,999,999,999 events.

TIME mode

START TIMER
TIME WHILE

Accuracy, start to stop:
+ 20 ns

Timer value truncated to 4 digits.
Filter clock must equal the sample clock.
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Table 2-1 (cont.)

1241 ELECTRICAL SPECIFICATIONS

Performance
Characteristic Requirements Suppiemental Information
T2 DEMUX CONTROL Only first occurrence of next phase is valid.
Phase delay between first phase 10 ns min. Successive clocks without an intervening
(T2 F) and last phase (T2 L) alternate phase are ignored.
Phase delay between last phase 20 ns min.
(T2 L) and first phase (T2 F)
ASYNC TIMEBASE 10 ns to 1 s in 1.2-5 increments (0.01%
: average accuracy).
TWO TIMEBASE CORRELATION The 1241 can resolve the difference be-
tween a T1 and a T2 event if they occur 10
Resolution of precedence be- 10 ns ns or more apart. If they occur less than 10

tween timebases

ns from each other, the timebase that was
previously indicated as occurring first will
now be indicated as occurring last.

EXT TRIG OUT

Vout high (open)
Vout high (50 Q)
Vout low (either)

50 Q source Z
3.8 V min.

1.9 V min.
0.6 V max., at 7 mA

Pulse width

70 ns min., 120 ns max.

Delay: probe tip clock to trigger
out

65 ns min., 90 ns max.

EXT TRIG IN

input resistance
Input capacitance
V-input, max.
Acceptance window

See Figure 2-1. Window length = 100 ns;
window starts 50 ns after clock that causes

trigger.

x1 PROBES AND 50 Q
TERMINATED COAX.

Input threshold 14V + 100 mv
Minimum pulse amplitude 1.8 V high, 1.0 V low
Minimum pulse width 20 ns
x10 PROBES

Input threshold 1.4V + 500 mV
Minimum pulse amplitude 2.4 V high, 0.6 V iow
Minimum pulse width 30 ns

Minimum slew rate 5 Vius

TIME BETWEEN TRIGGERS FOR
LINKED 1240/1241s

Slave trigger located within 60 ns of master
trigger

2-4
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1241 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirements

Supplemental information

TEST PATTERN GENERATOR
Clock period
mode 0 (no glitches)
mode 1 (with glitches)
mode 2 (no glitches)
mode 3 (with glitches)

83.3 ns * 2% (12 MHz)
166.7 ns + 2% (or 6 MHz)
T1
T1x2

See Figure 2-2.

Timebase T1 is specified in the Timebase
menu. The TPG clock output is only valid
when T1 is < 50 MHz.

Pufse width 8or12ns + 0.5ns 8 or 12 ns depending on strap A14J510 (12
ns - pins 1,2 or 8 ns - pins 2,3)
Vout + 350 mV min. about V th Vth = +5V (measured) — 1.30V.
Nominal Vth = 3.70 V.
Skew, channel - channel * 1.5ns
Delay, clock - data 1 ns = 1.50 ns max.
Glitch modes (1 or 3)
Clock period 166.7 ns = 2% or Tx 2
Glitch width 6.5ns £ 1.0 ns See Figure 2-2.

Glitch amplitude

+ 300 mV min. about V th

Vth = +5V (measured) — 1.30V.
Nominal Vth = 3.70 V.

POWER

AC power input requirements
power
frequency
115 Vac operation
230 Vac operation

500 VA max., 7 A max.

48 Hz to 63 Hz (single phase)
90 Vto 132V

180 V to 250 V

+12 V supply

regulation

rippie

rated

current limit point

+ 5% (11.4 V min, 12.6 V max.)
1V p-p max.

This supply is used by all of the instrument
except the CRT Drive and the COMM Pack
port.

Measured on the interface Bd.

Measured on the Interface Bd.

0 A min., 1 A max. (each)

1.0 A min., 2.5 A max.

+16 V supply
regulation
ripple
rated
current limit point

15.0V min., 17.75 V max.)
1.0V p-p max.

This supply is used by the CRT Drive.
Measured on the Interface Bd.

Measured on the Interface Bd.

0 A min,, 3.5 A max.

Supply is fused on the CRT Drive Bd. with a
5 A, fast biow fuse.

REV AUG 1986
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Figure 2-1. External Trigger In acceptance window.
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Figure 2-2. TPG clock and data outputs.
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1241 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirements

Suppliemental Information

POWER (cont.)
+5 V supply
regulation

ripple

rated current:

1 or 2 acquisition cards
3 or 4 acquisition cards

current limit @ 90 V line

1 or 2 acquisition cards
3 or 4 acquisition cards

over-voltage protection point

+ 3% (4.85 V min., 5.15 V max.)

100 mV max.

Measured at any point on the Interface Bd.
+ 1% measured at the voltage sense point
on the interface Bd.

Low load setup: 11.6 A min.
29.0 A max.
High load setup: 30.0 A min.
45.0 A max.
includes +3 V supply current. Measured
w/max. specified ioad on all other supplies,
fan running low speed.
Low load setup: 29 A min.
34 A max.
High load setup: 46 A min.
52 A max.

62V + 10%

+ 3 V supply
regulation

ripple
rated current
current iimit point

~1.90 10 —2.10 V (below +5 V)

100 mV max.

Measured at voltage sense point on Inter-
face Bd.

Measured on Interface Bd.

0 A min., 8.0 A max.

8.0 A min., 9.0 A max.

-5 V supply
regulation
ripple
rated current
current limit point

I+

5% (4.75 V min., 5.25 V max.)
100 mV max.

Measured on Interface Bd.
Measured on Interface Bd.
0 A min., 0.8 A max.

0.8 A min., 2.2 A max.

—12 V supply
regulation
ripple
rated current
current limit point

+

5% (11.4 V min., 12.6 V max.)
1V max.

Measured on Interface Bd.

0 A min,, 0.28 A max.
0.3 A min., 1.0 A max.

COMM PACK SUPPLY
+ 12V

+ 11.64 to + 1236 V.

Measured on COMM Pack Port, pin B17.
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Table 2-1 (cont.)
1241 ELECTRICAL SPECIFICATIONS

Performance
Characteristic Requirements Supplemental Information
DISPLAY (cont.)

Power requirements - +165V dcat 3.0 A

Signal inputs Vert.: high = green screen
Horiz.: Negative at connector
Video: Positive at connector

Input levels Standard TTL

Video Response 30 V in 50 ns with < 10% aberration

High voltage 12 = 0.6 kV At maximum contrast

Scanning Frequency Horiz.: 30,720 Hz + 500 Hz
Vert.: 120 Hz = 6 Hz

Contrast ratio Adjustable from —5 V to —50 V, thus vary-
ing the intensity from max. to blank screen.

FAN CONTROL

Fan Speed With 4 1240D2's installed, fan switches be-
tween low and high speeds at approx. 30
deg. C room ambient. More lightly loaded
inst. will switch at higher temp.

Low Speed Voltage 95Vto115V

High Speed Voltage 130V ito 150V




Table 2-2
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1240D1 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirements

Supplemental Information

MEMORY CONFIGURATION

Width 9 stored data channels; 1 non-stored clock/-
qualifier channe!
Depth Glitches On / Glitches Off
no chaining 257 513
2 1240D1s chained 513 1025
. 3 1240D1s chained 769 1537
4 1240D1s chained 1025 2049

TIMEBASE GENERATION
Clock input

pulse width
period
amplitude

8 ns min.

20 ns min.
+ 350 mV min. above and below
programmed threshold

Min. time between OR'd clocks is 25 ns.

Qualifier input

Values based on a 1240D1 with a P6460
acquisition probe.

setup time 11 ns max. Single selected qualifier driven.
hold time 0 ns max.

SYNCHRONOUS OPERATION Uses signals specified by the operator in the
Timebase menu. Can be used with all
timebases.

Data, all channels Data word width = 14 ns min. Setup and
hold values based on a 1240D1 with a
P6460 acquisition probe.

Setup time 7 ns 4 ns setup time for single channel driven.

Hold time 05 ns Hold time is 2 ns if data is acquired on one

{T1 sourced from same 1240D1) | acq. card and the clock source is on.another

acq. card.

Amplitude + 350 mV min. above and below

programmed threshoid

SYNC events
global event for all channels

sequential event for all
channels

At max. SYNC rate, any input event meeting
setup and hold times and minimum word
width.

At max. SYNC rate, recognize any input
event meeting setup and hold times and
minimum word width. Up to 14 different
events, one per sequence level.

ASYNCHRONOUS OPERATION

Data min. word width guaranteed
to be sampled

Timebase period + 6 ns

Timebase period selectable from10nsto 1 s
in 1-2-5 increments.

Timebase period + 8ns with 1240D2

N sampies of word requires (NXT) + 6ns
min. word width (or NXT + 8ns with
1240D2).

REV NOV 1985
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Table 2-2 (cont.)

1240D1 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirements

Supplemental Information

Glitch capture
glitch width

glitch amplitude

+ 350 mV above and below pro-
grammed threshold

6 ns at threshold (single channel) at max.
glitch/data transition rate of 30 ns.

A glitch may be detected as both glitch and
data if the transition occurs within 2 ns of the
sample clock.

ASYNC events
Global event for all channels, min.
data word width guaranteed to be
sampled:

clocked

(1,0.X)

unclocked

(1,0.X)

Timebase period + 6 ns

16 ns min.

Timebase period + 8 ns with 1240D2

Minimum width of valid event when giobal
fiter = 1 at 10NS and no 1240D2 channels
specified.

Sequential event
(1,0.X)

Timebase + 6 ns

Up to 14 different events, one per sequence
level.
Timebase period + 8ns with 1240D2

For both global and sequential events, N
samples of word requires (N X T) + 6ns min.
word width (or NXT + 8ns with 1240D2).

PROBE THRESHOLD

Threshold range

Selectable from +6.35t0 —6.35 V in 50 mV
increments; also includes preset values for
TTL (+1.4 V), TPG (+3.70 V), —ECL
(—1.30 V).

Threshold accuracy with probe

+ 0.5% = 65 mvV

Threshold accuracy on card only

+.25% of TH+4 + 8mV (measured at probe
connector, with offset sense connected to
GND sense and 10.5K (0.1%) between J620-
16 and -13)




Table 2-3
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1240D2 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirements

Supplemental Information

MEMORY CONFIGURATION

Width 18 stored data channels; 2 non-stored
clock/qualifier channels
Depth
no chaining 513
2 1240D2s chained 1025
3 1240D2s chained 1537
4 1240D2s chained 2049

TIMEBASE GENERATION
Clock input
pulse width
period
amplitude

8 ns min.

20 ns min.
+ 350 mV min. above and below
programmed threshold

Min. time between OR'd clocks is 25 ns.

Qualifier input

Values based on 1240D2 with P6460 acqui-
sition probes.

setup time 11 ns max. Single selected qualifier driven.
hold time 0 ns max.

SYNCHRONOUS OPERATION Uses signals specified by the operator in the
Timebase menu. Can be used with all
timebases.

Data, all channels Setup and hoid values based on 1240D2
with P6460 acquisition probes.

Setup time 12 ns

Hold time 0Ons

Amplitude + 350 mV min., above and below

programmed threshoid

SYNC events
giobal event for all channels

sequential event for all
channels

At max. SYNC rate, any input event meeting
setup and hold times.

At max. SYNC rate, recognize any input
event meeting setup and hold times. Up to
14 different events, one per sequence level.

ASYNCHRONOUS OPERATION

Data min. word width guaranteed
to be sampled

Timebase period + 6 ns

Timebase period selectable from20nsto1s
in 1-2-5 increments.

Timebase period + 8ns with 1240D1

N samples of word requires (NXT) + 6ns
min. word width (or NXT + 8ns with
1240D1).
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Table 2-3 (cont.)

1240D2 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirements

Supplemental Information

ASYNC events
Global event for all channels

clocked
(1.0,X)

unclocked
(1,0,X)

Timebase period + 6 ns

16 ns min.

Data stored may be different than that re-
cognized by event recognizer.

Timebase period + 8ns with 1240D1
Minimum width of valid event when giobal
filter = 1 at 10NS and no 1240D1 channels
specified.

Sequential event
(1,0.X)

Timebase period+ 6 ns

Up to 14 different events, one per sequence
level.

Timebase period + 8ns with 1240D1

PROBE THRESHOLD
Threshold range

Selectable from +6.35to —6.35 V in 50 mV
increments; also includes preset values for
TIL (+14V), TPG (+3.70V), —ECL
(—1.30 V).

Threshold accuracy with probe
Threshold accuracy on card only

+ 0.5% + 65 mV

+.25% of TH+~4 + 8mV (measured at probe
connector, with offset sense connected to
GND sense and 10.5K (0.1%) between
threshold sense and threshold out.)
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Table 2-4
EXTENDER LIMITATIONS*

Characteristic

Description

1240D1 OR 1240D2 ON EXTENDER

Sequence Level
Execution Rate

Changes from 30 ns to 35 ns

Maximum Clock Rate

1240D1, GLITCHES OFF: 20 ns
1240D1, GLITCHES ON: 22 ns

Data Hold Time

Increases vary with configuration. Maximum increases are:

1240D1 data hold time increases from 2 ns to 4 ns.
1240D2 data hoid time increases from 0 ns to 2 ns.

Qualifier Setup/Hoid Times

Increases vary with configuration. Maximum increases are:

Qualifier setup time increases from 11 ns to 15 ns.
Qualifier hoid time increases from 0 ns to 2 ns.

Two-Timebase Resolution

Increases from 10 ns to 12 ns

T2 DEMUX Control

Extender adds 5 ns to both minimum delays between phases. T2F-T2L phase
delay increases from 10 ns to 15 ns. T2L-T2F phase deiay increases from
20 ns to 25 ns.

Triggering

Giobal and sequential trigger are guaranteed only if the clock source and event
recognizer source are both from the extended board or both from non-
extended boards.

Two-timebase sequential triggering is not guaranteed for timebases that are
asynchronous to each other.

DISPLAY BOARD ON EXTENDER
Counter/Timer

Counter/timer output is delayed. Position of counter/timer trigger is within one
stored clock of event causing trigger.

TRIGGER BOARD ON EXTENDER

Sequence Level
Execution Rate

Changes from 30 ns to 35 ns

Maximum Clock Rate

1240D1, GLITCHES OFF: 20 ns
1240D1, GLITCHES ON: 22ns

T2 DEMUX Control

Extender adds 5 ns to both minimum delays between phases. T2F-T2L phase
delay increases from 10 ns to 15 ns. T2L-T2F phase delay increases from
20 ns to 25 ns.

Triggering

Two-timebase sequential triggering is not guaranteed for timebases that are
asychronous to each other.

* Refer to the extender board instructions in Section 5 for more information.
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Table 2-5

1241 ENVIRONMENTAL SPECIFICATIONS

Characteristic

Description

TEMPERATURE
Maximum operating
Minimum operating
Non-operating
TPG calibrated operating

+50°C (122°F)
0°C (32°F)

—55°C to +75°C (—67°F to +167°F)
20°C to 30°C (68°F to 86°F)

HUMIDITY 90% to 95% relative humidity (Five 24 hr. cycles at 30°C to 60°C, instrument
. must reside in < 70% relative humidity for two hours before and during
operation)
ALTITUDE
Operating 4.5 km (15,000 ft.)

Non-operating

15 km (50,000 ft.)

VIBRATION, operating
Displacement
Frequency range

0.64 mm (0.025 inch )
10 to 55 Hz

30 Gs, halfsine, 11 ms duration, 18 shocks total, 3 on each face

SHOCK
Table 2-6
1241 PHYSICAL SPECIFICATIONS
Characteristic Description
WEIGHT 12.7 kg (28.0 Ibs.)

OVERALL DIMENSIONS
Height (handie folded back)
Width (including handie)

Length (including protective front
cover)

Length (handle extended)

See also Figure 2-3.
19.7 cm (7.8 inches)
36.8 cm (14.5 inches)
49.8 cm (19.6 inches)

57.6 cm (22.7 inches)
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6.5 in.
(16.5 cm)

18.75 in.
(47.6 cm.)

4342.08

Figure 2-3. 1241 dimensions.
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OPERATING INFORMATION

INTRODUCTION

With the exception of the vertical expand feature, operatlon of the 1241 Logic Analyzer is identical
to that of the 1240. When the vertical expand field is set to *2, the height of the timing traces is dou-
bled. To make room for the expanded display, the soft keys and some select and information fields
are removed from the screen. Restoring the vertical expand field to * 1 returns the timing traces to
their original height and replaces the soft keys on the screen. Refer to the 1240/1241 Operator's
Manual or to the 1240/1241 Service Manual for operating information.

POWER REQUIREMENTS

The 1241 Logic Analyzer operates from a nominal 115 or 230 V, 48 to 63 Hz, single-phase power
source. Before connecting the mainframe to a power source, verify that the LINE SELECTOR on
the mainframe’s rear panel shows the correct nominal voltage for the power source being used.
Figure 3-1 shows the location of the LINE SELECTOR.

If the selector shows the wrong voltage for the power source being used, push the LINE
SELECTOR switch to the appropriate position. Also, change the line voitage fuse located in the
holder labeled FUSE, positioned above the LINE SELECTOR (refer to Figure 3-1). To access the
fuse, twist the spring-loaded fuse holder counterclockwise. A label listing the fuse requirements is
located beside the LINE SELECTOR. Refer to the Replaceable Electrical Parts section for a list of

fuse part numbers.

Before applying power to the mainframe, verify that the LINE SELECTOR,
the line voltage fuse, and the power cord are compatible with the power
source being used.
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DO0OD0000000  mmewnase ]
0000000000000 & ses J L ]
00000000000000 - o
00000 00000 & @ @
0gooa aoooo =~ =
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00aoo 00000 #FFeis | o° s e
00000000000000 ;m—,:.‘*.:".gz‘"%m —r———
00000000000000 > : =
000000000000 —r== '
0000000000 * —_— o=
Iﬁ DO0oo0ao e e H
‘ 537803

Figure 3-1. 1241 rear panel.
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FUSES
The 1241 uses the following fuses:
FUSE APPLICATION
7AF/250 V (BAG) 115V line select
4AF/250 V (3AG) 230 V line select

Refer to the Replaceable Electrical Parts section for a list of fuse part numbers. Refer to the
Replaceable Mechanical Parts section for a list of the fuse cap part numbers.

1241 POWER SWITCHES

The 1241 has two power switches available: the front-panel POWER DC ON/OFF switch and the
rear-panel MAIN POWER SWITCH (refer to Figure 3-1). Both switches must be in the ON position
to power up the instrument. The front-panel power switch controls dc power from the power supply
circuitry. This switch is normally used by the operator for powering the instrument ON and OFF.
The rear-panel MAIN POWER SWITCH controls the incoming ac line voitage to the 1241 power
supply. The nonvolatile memory is unaffected by these switches; it has a separate battery power
source on the Control Processor Board.

To prolong the life of the 1241 Power Supply components, it is recommended
that the following guidelines be observed:

« If possible, power the 1241 ON and OFF using the front-panel DC ON/OFF
POWER switch.

» If it is necessary to power up the instrument using the rear-panel MAIN
POWER SWITCH, do so only if the instrument has been powered down for
several minutes. This allows the internal power supply circuitry to handle
current surges.

POWER-UP DIAGNOSTICS

To power up the 1241, set the rear-panel MAIN POWER SWITCH to ON, then push the front-panel
dc power switch.

The 1241 internal diagnostic tests run automatically at power-up. These tests check out major
components and operating firmware. When power-up diagnostics are successfully completed,
most processor, acquisition, trigger, and display functions are verified.

If all tests pass, the Operation Level menu (Config menu group) is automatically displayed. If
diagnostics fail, the Main Diagnostic menu is automatically displayed. The menu lists the functional
modules tested and a corresponding PASS/FAIL message for each module.

Some error conditions only inhibit a portion of the 1241 functions. Refer to the 1240/1241 Service
Manual for a description of power-up error conditions.
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THEORY OF OPERATION

OVERVIEW

This section provides information on the 1241 Logic Analyzer circuitry. Much of the 1241 circuitry is
identical to that of the 1240 Logic Analyzer. This section is limited to describing circuitry that is
unique to the 1241 (CRT Drive, Display, and some Power Supply circuitry). Refer to Theory of Op-
eration in the 1240/1241 Logic Analyzer Service Manual for other circuit descriptions.

The descriptions in this section divide each board into functional blocks. When reading these
descriptions, refer to the system block diagram, the functional block diagram, and the schematics.
The circuit descriptions also provide schematic diamond numbers that reference the appropriate
schematic. :

LOGIC CONVENTIONS

Digital logic techniques are used to perform most functions within this instrument. Function and op-
eration of the logic circuits are represented by standard logic symbols and terms. All logic functions
are described using the positive logic convention. Positive logic is a system of notation whereby the
more positive of two levels is the true, or 1 state; and the more negative level is the false, or 0 state.

In logic descriptions, the more positive of the two logic voltages is referred to as high, and the more
negative state as low. The specific voltages that constitute a high or low state vary between
different electronic devices (e.g., ECL logic and TTL logic).

Active-low signals are indicated by an (L) following the signal name or by a horizontal line above the
signal name (e.g., IRQ). Signal names without indicators are considered active-high. Some active-
high signals are indicated by an (H) following the signal name.
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GENERAL SYSTEM DESCRIPTION
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Figure 4-1. 1241 system block diagram.

OVERVIEW

The 1241 is a menu-driven logic analyzer. The menus are displayed on a monitor screen and are ac-
cessible from the keyboard. Selections made in the menus control the 1241 during data acquisi-
tions, triggering, and data display.

The Control Processor and 1/O Processor Boards are the main controllers for all instrument
operations. The I/O Processor Board accepts the keyboard and on-screen soft key information and
passes these user menu choices to the Control Processor. The Control Processor sends these
instructions to the Trigger Board and Acquisition Boards, specifying the configuration and
conditions surrounding the data acquisition. When conditions are met, the data is stored and the
Control Processor performs any necessary data manipulation. Data that is ready for display is read
by the 1/0O Processor and passed to the Display Board. The Display Board generates the screen-
display image on the CRT. Figures 4-2 and 4-3 illustrate the 1241 mainframe board locations.
Figure 4-4 shows the board connections.
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The display system consists of a 7-inch CRT, a Liquid Crystal Color Shutter (LCCS), a CRT Drive
Board, and a Display Board. The CRT Drive Board generates the high voitage for the CRT, the ver-
tical and horizontal sweep signals, the Z-axis signal, and the LCCS drive signals. The Display
Board logic outputs character and timing diagram symbols according to the information it receives
from the I/O Processor. The logic also controls the positioning of characters on the screen, thus
supporting text and timing diagram scrolling features.

L;Q s | I ;"< ‘__-—-_-‘_‘“--fbﬂ
. e f g 1§ DNTERFACEﬁ J

R | Tt [__BOARD ~ =

KEYBOARD

Figure 4-2. 1241 mainframe board locations.
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Figure 4-3. 1241 card-cage board locations.
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1241 CABLES AND CONNECTIONS
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Figure 4-4. 1241 cables and connections.

a J620 connector is used when a 9

channel card (A15) is instalied. When
an 18 channel card (A16) is installed,
J520 is used.

5378-07
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POWER SUPPLY THEORY

The 1241 power supply is similiar to the 670-7534-06 version of the 1240 power supply. The only
difference between the two is that the + 13 volt line in the 1240 supply is an unregulated + 16 volts
in the 1241 supply. The physical difference between the power supply boards is that the following
components are not present in the 1241 supply: U472, VR489, and R488. Refer to 670-7534-06
Power Supply Theory in the 1240/1241 Service Manual.
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!

+3 VOLT % +3v
SUPPLY
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Figure 4-5. 1241 Power Supply Board functional block diagram.
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Figure 4-6. CRT Drive Board functional block diagram.

CRT DRIVE BOARD THEORY

OVERVIEW

The CRT Drive Board holds circuitry necessary for driving the raster scan CRT and the Liquid
Crystal Color Shutter (LCCS). Video and sync signals from the Display Board are used in
generating the Z-Axis and sweep signals, the LCCS driver signals, and the grid bias voltages for the
CRT. In addition to these basic monitor functions, the CRT Drive Board circuitry supports rear
panel functions such as trigger in/out buffering, contrast control, and a COMM (communication)

pack interface.
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VERTICAL SWEEP CIRCUIT &%

The vertical processor, A13U241, generates the sweep current for the vertical defiection yoke. The
vertical processor includes an oscillator, a voltage ramp generator, a high-gain amplifier, and a
flyback generator. This processor and associated circuitry provide vertical sweep synchronization,
vertical height deflection, and vertical linearity.

A13U138 uses the signal VDRIVE-GREEN(H) from the Display Board to generate the 120 Hz, TTL-
level signal VDRIVE(H). The vertical processor A13U241 synchronizes to VDRIVE. The ampilifier
output at A13U241-4 provides the vertical yoke sweep current. During the vertical sweep,
capacitor A13C247 charges to approximately + 16 volts. When the sweep reaches the bottom of
the screen, the stored charge is internally added to the + 16 volt power supply. This produces a
+ 32 volt flyback signal that causes the vertical deflection beam to return to the top of the screen.

The vertical size control, A13R160, adjusts the sweep current magnitude, thereby setting the
amount of vertical deflection. The vertical sync control, AR161, is part of an RC timing circuit that
produces an exponential voltage at the oscillator input, A13U241-9. Adjusting the frequency rate to
120 Hz causes vertical synchronization to occur.

Vertical linearity is achieved by changing the gain of the power ampilifier at the top and the bottom of
the screen. A13R146 and R151 are used to fine tune the vertical linearity.

HORIZONTAL SWEEP CIRCUIT 4%

The major parts of the-horizontal sweep circuit are the horizontal processor A13U218, the
horizontal deflection yoke, the S-shaping capacitor A13C560, the retrace capacitor A13C447, and
the horizontal switching transistor A13Q455 and driver A13U336. These components work
together to produce a horizonta! deflection current that sweeps the video beam from left to right
across the CRT. This circuit also produces a fiyback signal to the flyback transformer A13T512.

The horizontal processor A13U218 provides the drive signal for the horizontal sweep circuit. The
drive signal, a 5 volt square-wave output at A13U218 pin 1, is applied to the power MOS-FET driver
A13U336. The 12 volt output signal from A13U336 is applied to the gate of the horizontal switching
transistor Q455. The transistor's output is synchronized to the HDRIVE(L) signal by means of a
phase-lock loop internal to the horizontal processor.

During the first half of the horizontal sweep, current fiows out of A13Q455. Current flows into
A13Q455 during the second half of the sweep. When the video beam is at its maximum defiection,
the drive signal turns Q455 off, causing Q455's drain to fly up to approximately 350 volts. This is
the horizontal fiyback signal. The current in the horizontal deflection coils quickly ramps, thus
causing the horizontal deflection beam to return to the left side of the screen.

Horizontal linearity is controlled by a fixed capacitor, A13C560, and by a current-controlled,
variable inductor, A13L453. The horizontal width control (mounted on the defiection yoke) controls
the amount of horizontal defiection by varying the magnitude of the sweep current. The horizontal
sync control A13R220 is part of an RC timing circuit that produces an exponential voltage at pin 7
of the horizontal processor A13U218. Adjusting the horizontal frequency to approximately
31.5 KHz causes horizontal synchronization to occur. The horizontal position control A13R222
causes a phase shift between the HDRIVE(L) and the horizontal flyback signals, thus changing the
horizontal position of the display.
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HIGH VOLTAGE/GRID VOLTAGE GENERATION &3

The 12 kV CRT anode voltage and the grid bias voltages are generated by the flyback transformer
A13T512. When transistor A13Q534 is turned off, the primary of the fiyback transformer flys up to
a nominal 400 volts. The anode and grid voltages are generated through transformer action. The
drive signal to Q534 is the same signal that is applied to the horizontal switch A13Q455, thus caus-
ing the flyback on the transformer to occur at the same time that flyback on the horizontal switch
occurs.

The input voltage to T512 is variable, thus allowing the anode and grid voltages to be controlled. By
sensing the anode voltage, the input voltage to T512 is varied by the feedback control loop. This
keeps the CRT anode voltage constant as T512 secondary loads (i.e., the intensity of the display,
the amount of information on the CRT, etc.) change.

FEEDBACK CONTROL LOOP 45>

The feedback control loop regulates the voltage on the CRT anode. The high voltage adjustment
A13R325 adjusts the anode voltage to approximately 12 kV. The AC voltage from the anode
passes through the high voltage potted assembly A13T411 and is sensed by A13U420A. The
variation in the AC voltage is ampiified and filtered by A13U420A, U207A, and U207B. A13R232
and R226 form a voltage divider that limits the magnitude of the signal. The pulse width is
modulated by A13U236. The output from A13U236 is applied to the power MOS-FET driver
A13U336. The output signal from A13U336 is applied to the gate of the transformer switch Q334,
thus controlling the voltage fed back to the beginning of the feedback loop at A13UT411.
A13U420B and U4331 form a loop that filters out the high frequency portion of the anode voltage.

CATHODE Z-AXIS AMPLIFIER/BRIGHTNESS CONTROL &%

The video signal from the Display Board is amplified by transistors A13Q563 and Q564. Transistor
Q564 is cascoded on to Q563, which operates in a common emitter configuration. The bandwidth,
approximately 20 MHz, is set by A13C556 and L662.

The screen contrast adjustment on the rear panel controls the bias voltage on grid 1 of the CRT.
This allows variation in the potential difference between the cathode and grid 1, thus changing the
screen brightness.

LIQUID CRYSTAL COLOR SHUTTER AND DRIVER 5

The Liquid Crystal Color Shutter (LCCS), when placed in front of a monochrome CRT, creates a 3-
color display. The LCCS consists of a liquid-crystal optical switch that is sandwiched between a
neutral polarizer and two color polarizers. The monochrome CRT mounted behind the LCCS emits
a combination of red and green light. The LCCS transmits green light when a voltage is applied and
red light when the voltage is removed. Color images are generated by switching the LCCS so that
only one image field (red or green) is transmitted at a time. The CRT's display is synchronized with
the LCCS switching so that only information to be displayed in a particular color appears on the
CRT when the LCCS is set to transmit that color. Any information displayed by the CRT during both
the LCCS's green and red periods appears yellow. Because switching takes place rapidly and
repetitively, only a single-color image is perceived.

4-9
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The TTL-level inputs HDRIVE(L) and VDRIVE-GREEN(H) are used by counter A13U134 and PAL
A13U138 to generate timing signals required to drive the Liquid Crystal Color Shutter (LCCS). The
signals are buffered by A13U123 and U117, then applied to transistors A13U100 and U112. These
transistors amplify and combine the timing signals to generate the AC signals required by the
LCCS.

COMM PACK POWER SUPPLY 4%

A small power supply circuit, iocated on the CRT Drive Board provides + 12 volts to the COMM
Pack Port. A13U465 takes the + 16 volts from the instrument power supply and regulates it down
to + 12 volts. This voltage is used by the CRT drive circuitry and COMM Packs.

TRIG IN LEVEL SHIFT AND BUFFER  &®

This level-shifting buffer accepts TTL-level trigger in signals from the rear panel TRIG IN BNC
connector and converts them to buffered, ECL-level signals. The trigger in signal is used to
externally trigger or enable the 1241.

Transistor A13Q275B acts as a buffer for the trigger in signal, supplying the necessary current
drive for transmission to the Trigger Board. A13Q176, Q177, and Q178 are TTL- to ECL- level shift-
ing components. If an X10 attenuation trigger input probe is used at the rear panel, the probe con-
nector contacts the outer ring of the TRIG IN BNC. This activates the threshold switch comprised of
A13Q188 and Q175, effectively reducing the base drive to A13Q176 by a factor of 10.

TRIG OUT LEVEL SHIFT AND BUFFER &

This level-shifting buffer accepts ECL-level trigger out signals from the Trigger Board and converts
them to buffered, TTL-level signals available at the rear panel TRIG OUT BNC. The latched or
pulsing trigger out signal to the Trigger Board is useful in triggering or enabling other external
instruments.

A13Q273 and Q277 act together as a differential comparator. Components A13Q267 and
A13CR272 control saturation of the comparator to maintain fast switching rates. A13Q276
supplies the necessary pull-down for the TTL-level output at the rear panel TRIG OUT BNC.

4-10 REV MAY 1986
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DISPLAY BOARD THEORY

OVERVIEW
The Display Board contains circuitry that performs the following functions:

* positions characters and timing diagrams on the display screen
* controls vertical smooth scrolling

® controls horizontal smooth scrolling

* controls reverse video and highlighting for characters

* . produces three intensified timing diagram cursors

* expands timing diagrams vertically

The display circuitry produces three types of display screens: basic text; text and a state table (with
state table vertical scrolling); and text and timing diagrams (with timing diagram horizontal
scrolling). Figure 4-8 illustrates the relationship between 1241’s display memory and it's screen
lines.

The display board theory of operation discussion is limited to display circuitry, even though some
trigger circuitry resides on the Display Board. Trigger circuitry is discussed in Tnigger Board Theory
in the 1240/1241 Service Manual.

64 CHARACTER SPACES

8 RASTERS/LINE( LINE 1

( A1
FIXED TEXT AREA LINES 1-10

INE
Lz.ggs VERTICAL AND HORIZONTAL
VERTICAL SCROLLING AREA LINES 11.25
EXPAND
FIXED TEXT AREA } LINES 26-30
\
5378-11

Figure 4-8. An example of 1241 display screen memory.

CLOCK DIVIDER &0

A 19.6 MHz crystal oscillator (A12YG490) generates a basic clock frequency that is divided by a 4-
bit counter (A12U48S) into the following Display Board clock rates: 9.8 MHz(H), 4.8 MHz(H),
2.4 MHz(H), and 1.2 MH2(H). The 4.8 MHZ(H) and the 2.4 MH2(H) signals are inverted to produce
4.8 MHz(L) and 2.4 MHz(L) signals.
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I/OP SELECT LOGIC &)

Memory locations CO00r: - FFFFnx are bank-switched between the COMM Pack and Display
circuitries. The I/O Processor uses the CROM(L) signal to access these locations. The bank-
switching is controlied by the I/OP data bit ID3, input to the Control Register A12U420. If ID3 is low,
the display circuitry will be accessed. If ID3 is high, the CSYNC-CROM(L) signal will be active and
the COMM Pack will be accessed.

I/OP R/W CONTROL &0

The I/O Processor Control circuitry generates control signals for several operations. BUF(L), OE(L),
LOE(L), LCP(H), and IOP LOCKOUT(H) control data transmission between the Display RAMs
(A12U145 and U245) and the I/OP-Display RAM Interface (A12U155 and U255). VSEL(L) enables
the Vertical Scrolling Registers (A12U185 and U285). HSEL(L) enables the Horizontal Scrolling
Registers (A12U195 and U295).

WAIT CIRCUIT €0

The Wait Circuit monitors the I/O Processor's IRD(L) read signal, IWR(L) write signal, and
DRAM(H) display memory signals in combination with the Display Board's 2.4 MHz(L) signal to
determine when the I/O Processor should access Display RAM. (For more information on
accessing Display RAM, refer to Display RAM and Address Muitiplexing.) The circuit produces
LCP(L) and LOE(L) to control the I/OP-Display RAM Interface. It also generates the IWAIT(L)
signal which forces the 1/0O Processor's Z80 to wait for its appropriate access time.

I/OP-DISPLAY RAM INTERFACE  &®

The interface, formed by buffer A12U255 and latch U155, provides the communication link
between the 1/O Processor’s ID data bus and the Display Board's Y data bus. The I/O Processor
uses this link when transferring a screen image to the Display RAMs, A12U145 and U245. The in-
terface is also used during diagnostics when the I/O Processor reads back data from the Display
RAMs.

SYNC SIGNAL GENERATION &0>

Counter A12U560 and latches U220, U480, and U415 generate the signals that synchronize the
raster counter operations on the Display Board with the display monitor operations on the CRT
Drive Board. Counter U560 causes a bit in latch U220 to change states at the end of each raster,
thus generating HDrive(H). Latch U480 causes a bit in U220 and a bit in U415 to change states at
the end of each frame, thus generating VDRIVE-GREEN(H).

RASTER COUNTER AND VERTICAL SCROLLING CONTROL

The raster counter, A12U280, tracks the output of the display screen's 240 raster lines (30
character lines of 8 rasters each). The dual 4-bit counter is clocked by HDRIVE(L). The RO(H)-R7(H)
raster count signals are latched by A12U480, which outputs signals RA and RB to the Vertical
Scroliing Registers (A12U185 and U285). RA and RB are used to indicate the top (line 11) and the
bottom (line 25) of the display screen’s scroliing area, thus defining the vertical scrolling window.

4-13
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The High Address Adder (A12U190 and U290) combines any offset value latched by the Vertical
Scrolling Registers with the current raster count to form an 8-bit word. The upper five bits (U6-U10)
are the Display RAM's A6-A10 address bits. The three least significant bits (L0-L2) indicate which
of the eight raster lines of a character row is being displayed. The output of the High Address Adder
shifts the information on display lines 11 through 25 up or down to produce vertical scroliing.

The A12U480 output signal RGLATCH(H) is used by A12U105 to produce VLATCH(H).

The I/O Processor uses VLATCH(H) during diagnostics when it reads back from the diagnostic
window.

HORIZONTAL SCROLLING CONTROL &%

Horizontal scroliing is performed only in timing or graticule mode. The Display RAM's A0-A5
address bits determine which of the 64 characters comprising a screen line is being accessed in
memory. The value of these bits is determined by the offset value contained in the Horizontal
Scrolling Registers (A12U195 and U295) and by the Character Counter (formed by A12U198 and
U298). While in timing or graticule mode, the information on any line may be shifted left or right by
changing the values in the Horizontal Scrolling Registers. Only information on lines 11-25 can be
horizontally scrolled because system software allows the display to enter timing or graticule mode
only when these lines are being output.

TOP OF MEMORY

64-BYTE BLOCK
OF CURSOR AND
HIGHLIGHT DATA

( LINE 1

\ 4

LINE 10
LINE 26

CHARACTER < .
DATA

LINE 30
LINE 21

\ 4

. LINE 25

64-BYTE BLOCK
BUFFER OF BUFFER SPACE

LINE 11

CHARACTER ‘
DATA

LINE 20

BOTTOM OF MEMORY

5378-12

Figure 4-9. Display RAM memory map.
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DISPLAY RAM AND ADDRESS MULTIPLEXING 43>

The Display RAM consists of two 2K X 8-bit, 6116-type RAMs. One RAM (A12U245) contains
information to be displayed in red. The other RAM (A12U145) contains information to be displayed
in green. Information to be displayed in yellow is stored at the same location in both the red and the
green RAMs. The state of the signal VDRIVE-GREEN(H) determines whether the green or the red
RAM is selected. When VDRIVE-GREEN(H) is high, the green RAM is selected. Red RAM is
selected when the signal is low.

The Display RAM provides temporary storage for five types of data: character data, timing/glitch
data, timing mode highlighting data, timing cursor position data, and graticule data. Each of the 30
screen lines can be referenced to one 64-byte block of Display RAM (refer to Figure 4-9). The two
remaining 64-byte blocks are used during scrolling operations and cursor/highlighting operations.

The Display RAM is accessed according to a 400 ns-per-character cycle time, depending on
whether the display is in character or timing mode (refer to Figure 4-10). When the display is in char-
acter mode, the address multiplexers A12U160, U165, and U260 allow the High Address Adder
and the Character Counter to address the Display RAMs. When the 2.4 MHz(L) clock goes low, the
multiplexers aliow the I/O Processor to address the Display RAMs.

When the display is in timing or graticule mode, the IOP LOCKOUT(H) signal prevents the I/O
Processor from accessing Display RAM. When the 2.4 MHz(L) signal goes low, addresses
generated by the High Address Adder and by the Character Counter are used to access timing in-
formation. The timing information is then latched by A12U240 on the next rising edge of
2.4 MHz(L). When 2.4 MHz(L) goes high, cursor and highlight information is accessed by forcing
the five most significant bits of the multiplexer outputs to a low state. The cursor and highlight infor-
mation is then latched in A12U1240 on the next falling edge of 2.4 MHz(L).

200ns
DISPLAY /1O P
TIME TiME
U140, PIN 11
(CHARACTER MODE) 200ns
U240, PIN 11
(TIMING MODE)
p— -
LATCH CURSOR LATCH TIMING/GLITCH
AND HIGHLIGHT DATA
DATA
5376-13

Figure 4-10. Display memory access times.
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DISPLAY MODE CONTROL 4%

Two special characters are used to control the display mode. If FFrexis detected on the Y data bus
while the display is in character mode, the TMODE(H) signal goes active. When TMODE(H) is
active, the PALs interpret all data presented to them as timing, cursor, and highlight information. If
FD+.« is detected while the display is in character mode, the C1(H) and TMODE(H) signals take on
the appropriate values (refer to Table 4-1) to enter graticule mode. This mode is used to draw the
graticule used in the timing diagram display. The display is reset to character mode after each
raster.

Table 4-1
DISPLAY MODE TRUTH TABLE

C1(H) TMODE(H) DISPLAY MODE

0 0 Character Mode

0 1 Red Timing Mode

1 0 Graticule Mode

1 1 Green Timing Mode

* The Character ROM, A12U130, is a 4K X 8-bit EPROM. The ROM is divided into two halves. The

lower half (locations 000rx - 7FFnex) contains a 128 word character set. The upper half (locations
800rx - FFFrex) contains encoded cursor and highlight information.

When the display is in timing mode, timing diagram data from the Display RAMs bypasses the
Character ROM and is presented directly to the PALs on the falling edge of the 2.4 MHz(L) clock.
Data presented to the Character ROM on the rising edge of the 2.4 MHz(L) clock is interpreted as
cursor and highlighting information. The Character ROM decodes cursor and timing information for
the PALs. Cursor information is presented to the Character ROM during the time frame when red
information is being written to the screen. Highlighting information is presented during the green
frame. The PALs further decode the timing, cursor, and highlighting information to generate the
display pixel signals. The 8-bit word output from the Pals is latched by A12U225 on the next rising
edge of the 2.4 MHz(L) clock.

When the display is in character mode, data from the Display RAMs is presented to the Character
ROM on the rising edge of the 2.4 MHz(L) clock. The Character ROM decodes the information to
generate the character pixels. The 8-bit pixel word is inverted through the PALs and is latched by
A12U225 on the next rising edge of of the 2.4 MHz(L) clock. The signal is inverted again by
A12U415.

PARALLEL-TO-SERIAL CONVERTER @9

When the signal LOADC(L) becomes active, the paraliel-in/serial-out shift register A12U425 loads
the paralle! 8-bit pixel word from latch U225. To accomplish horizontal scroliing in timing diagram
displays, the timing of LOADC(L) with respect to the 2.4 MHz(L) clock is shifted by changing the off-
set values in the horizontal scrolling registers. The data is then converted to a serial stream that is
clocked by 19.6 MHz(H).

TIMING DIAGRAM VERTICAL EXPAND &3

Vertical expand mode is selected when I/OP data bit ID2 is set high at the Control Register
A12U420. This bit controis the select line of the Expand Multiplexer A12U120. The height of the
timing diagram traces is doubled by causing each of the eight raster lines in a character row to be
scanned twice. Only timing diagrams can be vertically expanded. When the display enters vertical
expand mode, the soft keys are removed from the screen and disabled.
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VERIFICATION AND ADJUSTMENT PROCEDURES
INTRODUCTION

There are three types of verification and adjustment procedures: Functional Check Procedures,
Performance Verification Procedures, and Adjustment Procedures. These procedures, along with
the setup information suppiied in the beginning of this section, should allow a qualified technician to
adjust and verify proper operation for any configuration of the 1241.

Many of the verification and adjustment procedures apply to both 1240 and 1241 instruments. Only
those procedures that are different for the 1241 are given in this section. They are numbered the
same as the corresponding 1240 procedure that they replace. Refer to the 7240/1241 Service
Manual for procedures that are common to both instruments.

Functional Check Procedures. These procedures may be used as a form of incoming inspection
to verify that the instrument is operational. They are identical for both 1240 and 1241 instruments.
Refer to the 1240/1241 Logic Analyzer Service Manual.

Performance Verification Procedures. These procedures verify all the specifications listed in the
performance requirements column of the Specifications section. They should be performed by a
service technician for a detailed check of the product characteristics. These checks may be
extensive and time consuming. Under normal circumstances, the Functionality Checks within these
Performance Verification Procedures provide an adequate test of product performance in a less
costly, less time-consuming manner.

Adjustment Procedures. These procedures describe the steps used by a technician for adjusting
the 1241 to meet product specifications. If the instrument does not meet the product specifications,
repair is necessary.

Table 5-1
REQUIRED TEST EQUIPMENT

Equipment Specification Equivalent Tektronix
Instrument Or Part

2-channel oscilloscope 300 MHz 485 with two P6106’s
with two 1-meter probes
Acquisition Probes with P6460
2 short lead sets, 2 grounds
High Voltage Probe 20 kV max. P6015
Universal Counter/Timer 200 MHz DC 5010 w/P6125
with 5X probe
Digital Multimeter 4.5 digit, 0.05% dc DM 501A

volts accuracy

Pulse Generator 250 MHz puise rate, PG 502
variable output levels

Mainframe (optional) 6 plug-in compartments T™M 5006
for TM5000 equipment
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Table 5-1 (cont.)
REQUIRED TEST EQUIPMENT

Equipment

Specification

Equivalent Tektronix
instrument Or Part

Variable Transformer

Service Maintenance Kit

Setup/Hold Time Test Fixture
w/ lead sets; 8-inch cable

Coaxial Cables, 50 @

50 Q Termination

BNC DC Block

BNC Probe Adapter
BNC T-Connector
BNC Female-to-Female

Adjustment Tool
(hex and slot heads)

Dual Lead Adaptor
(scope probe accessory)

Acquisition Threshold
Fixture

500 VA, 5A sec.,
50 - 117%

8 inch
10 inch
20 inch
3 foot

See V & A section for
quantities; consists of:

Terminal Conn. Holder
Mini PV Female Conn.
resistor, 10.5 K ohm, 1%

26-gauge wire

Tektronix P/N 067-1103-03
Tektronix P/N 067-1037-00

Tektronix P/N 012-0118-00
Tektronix P/N 012-0208-00
Tektronix P/N 012-0076-00
Tektronix P/N 012-0482-00

Tektronix P/N 011-004S-01
Tektronix P/N 015-0221-00
Tektronix P/N 013-0084-00
Tektronix P/N 103-0030-00
Tektronix P/N 103-0028-00
Tektronix P/N 003-0301-00

Tektronix P/N 015-0325-00

Tektronix P/N 352-0484-00
Tektronix P/N 131-0707-00
Tektronix P/N 321-0291-00

REV DEC 1989
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Table 5-1 (cont.)

REQUIRED TEST EQUIPMENT

Equipment

Specification

Equivalent Tektronix
Instrument Or Part

Threshold Accuracy Fixture

C/Q Connection Fixture

Data Communications
Tester (For testing
RS232 COMM packs)

Self-Test Adapter
(For testing RS-232
COMM packs)

Graphics Terminal
(For testing GPIB
COMM packs)

Spare GPIB COMM Pack
(For testing GPIB
COMM packs)

Consists of:

BNC Connector (one)
Terminal Lugs (two)
BNC Nut (one)

1 uf ceramic cap. (one)
12 square pin set;

2 rows, 6 pins per row

Consists of:

BNC Connector (one)
Terminal Lugs (one)
BNC Nut (one)

5 square pin set (one)

Tektronix P/N 131-0602-00
Tektronix P/N 210-0255-00
Tektronix P/N 210-0413-00
Tektronix P/N 283-0177-00
Tektronix P/N 131-2230-00

Tektronix P/N 131-1847-00
Tektronix P/N 210-0255-00
Tektronix P/N 210-0413-00
Tektronix P/N 131-1614-00

Tektronix 834

Tektronix P/N 013-0173-01

Tektronix 4051

Tektronix 1200C02
GPIB COMM Pack

5-3



Verification and Adjustment Procedures—1241 Addendum

5-4

USING THE 1240 EXTENDER BOARDS

The 1240 Service Maintenance Kit is used with both 1241 and 1240 Logic Analyzers. It contains
two extender boards that are used during troubleshooting, adjustment, and performance
verification procedures. The first board, assembly A21, should be used when working with the
trigger, display, and both processor boards. The second board, assembly A22, should be used with
the 9- and 18-channel acquisition boards. Both extenders allow a board under test to be at a
convenient position away from the other boards so that the signal test points and components are
accessible.

NOTE
In some instances, extender boards will degrade system performance. For
complete details, refer to the timing limitations in the Specifications section of
this manual and to the instruction sheet that accompanies each extender
board.

OPERATING THE 1241 IN THE SERVICE POSITION

When operating the 1241 in the service position (the card cage rolled up to expose plug-in boards),
some guidelines should be observed. The following subsections deal with concerns that arise

during 1241 servicing procedures.

After removal of the rear panel, the cooling fan blades are not completely
shielded. Guard against injury by keeping fingers and loose objects away
from the moving fan blades.

PROPER COOLING OF THE 1241

DO NOT operate the instrument with the cabinet removed for extended
periods of time unless it is raised off the working surface at least one-half
inch.

If it is necessary to run the 1241 for extended periods of time, raise the instrument off the working '
surface in order to admit air to the power supply for cooling purposes. Additionally, another fan
should be positioned to blow air onto the instrument bulkhead just below the card cage (when the
card cage is rolled into the service position). This additional air supply should be aimed at the power
supply heat sink, located on the bottom of the bulkhead.

When operating the 1241 in the service position, the rear panel fan does not provide adequate cool-
ing for some boards installed on an extender board. To circumvent this problem, a fan should be po-
sitioned to blow air across these extended boards. The boards that require additional cooling are:
¢ any 9-Channel Acquisition Boards
¢ any 18-Channel Acquisition Boards

¢ the Trigger Board

When operating the 1241 with the Power Supply/CRT Drive compartment open, the rear panel fan
does not provide adequate cooling for the Power Supply and CRT Drive Boards. An extra fan
should be positioned to blow air across these two boards.
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TIMING LIMITATIONS

In some instances, extender boards will degrade system performance. For complete details, refer
to the timing limitations in the Specifications section of this manual and the instruction sheet that

accompanies each extender board.

FUNCTIONAL CHECK PROCEDURES

The Functional Check Procedures are a limited number of quick tests that an operator can perform
as an incoming inspection. The Functional Check Procedures for the 1241 are identical to those of
the .1240. Refer to Section 5 in the 1240/1241 Service Manual.

PERFORMANCE VERIFICATION PROCEDURES

INTRODUCTION

Many of the 1241 performance verification procedures are identical to those used for 1240
verification. This section contains only those procedures that are unique to the 1241. The 1241 pro-
cedures in this section are replacements for similar procedures in the 1240/1241 Logic Analyzer
Service Manual. Refer to the 1240/1241 Logic Analyzer Service Manual for procedures not given
here.

The procedures given in this section contain checks on specifications listed in the performance
requirements column of the Specifications section. Items listed in the performance requirements
columns are specifications that the instrument must meet. If verification of the listed electrical
specifications is required for incoming inspection or other purposes, perform the performance
verificationprocedures outlined in this portion of the Verification and Adjustments section.

The Performance Verification Procedures consist of: Part 1: Supply And TPG Checks, Part 2:
Functionality Checks, and Part 3: Acquisition And System Performance Checks. Parts 1 and 3 do
not require a Diagnostic ROM pack to be available for use during the performance tests. Use both
of these parts for verification of specifications listed in the Performance Requirements column. If,
however, the Diagnostic ROM pack is available, Part 2: Functionality Checks should be performed
in addition to these checks. These Functionality Checks instruct the user to run diagnostic tests
that reside externally in the Diagnostic ROM pack. These diagnostic tests, along with other tests,
provide a functional verification of approximately 95% of the 1241 circuitry. The test results aid in
showing the operational status of the instrument as a system.

PART 1: SUPPLY AND TPG PERFORMANCE CHECKS

The checks outlined in Table 5-2 provide testing of performance specifications listed in the
performance requirements column of the Specifications section. The tests do not require the use of
the Diagnostic ROM pack. If a thorough check of all specifications is necessary, also complete, in
order, the Part 2: Functionality Checks (a Diagnostic ROM pack is required) and Part 3: Acquisition
And System Performance Checks (no ROM pack required). If a procedure has more than one part
(e.g., 1A and 1B), perform all parts of the procedure.
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NOTE

The specifications tested during these Part 1 checks must be within tolerance
for this instrument to operate properly. It is therefore recommended that the
part 1 checks be performed before the Part 2: Functionality Checks and the
Part 3: Acquisition And System Performance Checks.

Table 5-2

SPECIFICATIONS TESTED IN THE PART 1 PERFORMANCE CHECKS

NAME VALUE T.P. # CHECK #
POWER
+16V +15.0V to +17.75 V A8J658-1 Procedure 1
1.0 V p-p max.
+12V +114Vito +126 V ABJ658-2 Procedure 1
1V p-p max.
+5V +485Vto +5.15V A8J658-3 Procedure 1
100 mV p-p max.
+3V —190Vto -210V AB8J658-4 Procedure 1
(ref. to +5 V)
100 mV p-p max.
-5V —475Vto —-525V ABJ658-5 Procedure 1
200 mV p-p max.
—-12V —1140V to —-12.60 V A8J658-6. Procedure 1
1V p-p max.
GND 0.00 Vv A8J658-7 Procedure 1A

COMM PACK POWER

SUPPLY
+12V

DISPLAY
High Voltage

+1164V to +1236V
1V p-p max.

12 kV = 0.24 kV

A13J470-B17

Anode cup

Procedure 1B

Procedure 2

5-6
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Table 5-2 (cont.)

SPECIFICATIONS TESTED IN THE PART 1 PERFORMANCE CHECKS

NAME VALUE T.P. #

CHECK #

TEST PATTERN GEN.

Clock Period 833 ns + 2% A14J620-1
Pulse Width i2ns =+ 0.5 ns A14J620-1
Amplitude (Vout) + 350 mV min. about V th. TPG data pins

Vth= +5V (meas)—1.30V
Nominal V th = 3.70 V.

Glitch Width 6.5ns = 1.0ns TPG data pins

Delay, clock - data 1ns + 1.50 ns max. TPG data pins

Procedure 3A
Procedure 3B

Procedure 3C

Procedure 3D

Procedure 3D

PROCEDURE 1A - 1B: POWER SUPPLY PERFORMANCE CHECKS

Equipment Required

¢ digital multimeter
¢ test oscilloscope

e variable transformer
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Procedure 1A: Power Supply Check Procedure
Test Point Locations

1 yige ] vite ][ V128 Bl viss ]
Ciss
J158
J BT
213 R222 R238 R238 —@_
J259
uz2es
c32a) Essa 58
U
J350
ulee 378
(3T 23 E58 =T
JASH
[ re18  Jicsid  csed cs3a) [csad)
F 18 JI56
usSes
C_rsie ] Eeza s rrery
J630 ]
S B o —T—
J758 \_/I
Eam | J746 Casa

Jese

5378-14

Figure 5-1. Expanded view of the Interface Board shows power supply measurement pins.

1. Perform procedure #1 (cabinet removal) of the Disassembly and Installation Procedures
section of the 1240/1241 Service Manual.

2. Locate the set of square pins labeled J658 on the Interface Board (Figure 5-1). This set of sup-

ply pins should be used as the reference point for all power supply measurements.

3. Set the variable transformer for the appropriate low-line voltage setting (90 volts when Line Se-

lect is set to 115 V; 180 volts when Line Select is set to 230 V).

4. Check all power supplies for correct voltages using a DMM on the appropriate dc volts scale.
The power supply may be in either the low-load setup (A07J444 pin 1 shorted to pin 2) or the

high-load setup (A07J444 pin 2 shorted to pin 3). Refer to Table 5-3 for tolerances.

NOTE

The + 3 volit supply should be measured with reference to the + 5 volt supply.
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5. Check all power supplies for ripple using an oscilloscope set at 0.1 V/Div, 5 ms/Div, AC input
coupling, and 20 MHZ bandwidth limit ON. Refer to Tabie 5-3 for tolerances.

6. Reset the variable transformer output for the appropriate high-line voltage setting (132 volts
when Line Select is set to 115 V; 250 volts when Line Select is set to 230 V). Re-check the sup-
plies for the high-line setting.

Table 5-3
POWER SUPPLY READINGS
SUPPLY dcVv ripple

+16V +15.0V to 17.75V 1.0V p-p max.

+12V +11.40V to 12.60 V 1V p-p max.

+5V +4.85V to +5.15V 100 mV p-p max.

+3V —190V to —-2.10V 100 mV p-p max.

(ref. to + 5 V)
-5V —475V to —5.25V 100 mV p-p max.
-12V —11.40V to —1260V 1V p-p max.

Procedure 1B: COMM Pack Power Supply Check

1.

Remove the CRT Drive Board bracket. Refer to procedure #8 (CRT removal) of the Disassem-
bly and Installation Procedures section of this addendum for specific instructions.

Check the CRT supply voltage on the COMM Pack connector A13J470-B17. It should be in the
range of +11.64 V to +12.36 V.

PROCEDURE 2: DISPLAY HIGH VOLTAGE PERFORMANCE CHECK

Equipment Required
* P6015 High-Voltage Probe

* test oscilloscope

Check Procedure

1.

Perform Procedure #1 (cabinet removal), #2 (rear panel removal) of the Disassembly and
Installation Procedures section of this manual.

Connect the High-Voltage Probe to the oscilloscope and set the range scale to 2 volts/div.

Access the CRT module by removing the CRT Drive Board bracket. Refer to the Disassembly
and Installation Procedures section for specific removal procedures.

With the instrument power OFF, connect the probe ground lead to the chassis.

Touch the probe tip to the anode connector located under the anode cup (on the back of the
CRT). Make sure that the connector still fits tightly in the hole.

Power ON the 1241 and check that the high voitage is 12 V + 0.6 V (1000x attenuation).
Power OFF the 1241 and remove the probe. Re-install the CRT Drive Board bracket.

5-9
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Procedures 3A - 3E: TEST PATTERN GENERATOR PERFORMANCE CHECKS

Refer to the 1240/1241 Logic Analyzer Service Manual. These procedures are the same for both
1240 and 1241 Logic Analyzers.

PART 2: FUNCTIONALITY CHECKS

The Functionality Checks for the 1241 Logic Analyzer are identical to those for the 1240. Refer to
the 1240/1241 Logic Analyzer Service Manual for functionality check procedures.

PART 3: ACQUISITION AND SYSTEM PERFORMANCE CHECKS

The Acquisition and System Performance Checks for the 1241 Logic Analyzer are identical to those
for the 1240. Refer to the 1240/1241 Logic Analyzer Service Manual for these procedures.

Part 3: Acquisition And System Performance Checks, when used with the Part 1: Supply And TPG
Performance Checks, provide the test setups necessary to verify specifications listed in the
Performance Requirements column of the Specifications section. These checks do not use the
Diagnostic ROM pack, and therefore may be extensive and time consuming. Under normal
circumstances, the Part 2: Functionality Checks provide an adequate test of product performance
in a less costly or time-consuming manner.

ADJUSTMENT PROCEDURES

INTRODUCTION

The Adjustment Procedures provide instructions for adjusting instrument variables so that the
instrument meets or exceeds the specifications listed in the performance requirements column of
the Specifications section. If the product cannot be made to meet or exceed the listed specifications
by following these procedures, repair is necessary.

With the exception of pre-adjustment procedures and adjustments made on the CRT Drive Board,
the adjustments for the 1240 and 1241 Logic Analyzers are identical. Refer to the 71240/1241 Logic
Analyzer Service Manual for adjustments not given in this section.

LIMITS AND TOLERANCES

All limits and tolerances given in the following procedures are adjustment guides. They shouid not
be interpreted as instrument specifications unless they are also found in the performance
requirements column of the Specifications section.

Tolerances given are for the instrument and do not include test equipment error.

EQUIPMENT REQUIRED

To complete all of the adjustment procedures, equipment equivalent to that listed at the beginning
of this Verification and Adjustment Procedures section is required. A list of equipment needed for
each individual check and adjustment is provided at the beginning of each procedure.
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The performance requirements given in tables of the Specifications section are the minimum
necessary to produce accurate results. Therefore, the related equipment must meet or exceed the
listed specifications. Detailed instructions for operating the test equipment are not offered in this
manual. If operating instructions are required, refer to the specific test equipment manual.

Equipment Alternatives

When substituting equipment for the recommended test equipment, control settings or adjustment
setups may need to be altered. If the exact equipment listed in Table 5-1 is not available, check the
minimum specification column carefully to see if other equipment will suffice.

ADJUSTMENT INTERVAL

To ensure correct instrument operation, adjustment should be checked every 5000 hours of
operation or once every year if used infrequently. Before performing the adjustment procedures,
perform preventive maintenance as outlined in the Maintenance section.

TEST SEQUENCE

Before starting any of the 1241 adjustment procedures, perform the Pre-Adjustment Procedure.
Once complete, perform the subsequent adjustment procedures in any order. (Sequential order is
recommended when performing all the adjustment procedures.) If an adjustment procedure has
more than one part (e.g., 1A and 1B), perform all parts of the procedure.

PRE-ADJUSTMENT PROCEDURE
Equipment Required

* digital multimeter
* test oscilloscope

¢ variable transformer

Check Procedure

1. Perform procedures #1 and #3 (cabinet removal and card cage roll) of the Disassembly and In-
stallation Procedures section of this manual.

2. Locate the set of square pins labeled J658 on the Interface Board (Figure 5-1). This set of sup-
ply pins shouid be used as the reference point for all power supply measurements.

3. Set the variable transformer for the appropriate low-line voltage setting (90 volts when Line Se-
lect is set to 115 V; 180 volts when Line Select is set to 230 V).

4. Check all power supplies for correct voltages using a DMM on the appropriate dc volits scale.
The power supply may be in either the high-load setup (A07J444 pin 1 shorted to pin 2) or the
low-load setup (A07J444 pin 2 shorted to pin 3). The jumper should be positioned in the low-
load setup when two acquisition cards, either 9-channel or 18-channel, are installed. If more
than two 9- or 18-channel cards are installed, the jumper should be positioned in the high-load
setup. Refer to Table 5-4 for tolerances.

NOTE
The + 3 volt supply should be measured with reference to the + 5 volt supply.
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5. Check all power supplies for ripple using an oscilloscope set at 0.1 V/Div, 5 ms/Div, AC input
coupling, and 20 MHZ bandwidth limit ON. Refer to Table 5-4 for tolerances.

6. Reset the variable transformer output for the appropriate high-line voltage setting (132 volts
when Line Select is set to 115 V; 250 volits when Line Select is set to 230 V). Re-check the sup-
plies for the high-line setting.

NOTE

If the 1241 power supply does not meet the listed tolerances, repair is
necessary before starting any adjustment procedures.

Table 5-4
POWER SUPPLY READINGS
SUPPLY deV ripple
+16V +15.0V to 17.75V 1.0 V p-p max.
+121V +11.40V to 1260V 1V p-p max.
+12V +1140V to 1260V 1V p-p max.
+5V +485V to +5.15V 100 mV p-p max.
+3V —-190V to -2.10V 100 mV p-p max.
(ref.to + 5 V)
-5v —475V to —-5.25V 200 mV p-p max.
—-12V —1140V to —1260V 1V p-p max.
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1A. CRT: ALIGNMENT ADJUST
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Figure 5-2. 1241 CRT Drive Board adjustment holes. 537815

Equipment Required

s adjustment tool
* oscilloscope
* P6015 high voitage probe

Adjustment Procedure

Because it affects the screen size, the high voltage adjustment should be performed before any
other CRT adjustments. Refer to Figure 5-2 during the adjustment procedure.

1. Connect the high-voltage probe to the oscilloscope and set the range to 2 V/Div.

2. Access the CRT Drive Board by removing the CRT drive board bracket. Refer to the
Dissassembly and Installation Procedures section of this addendum for specific instructions.

3. With the instrument power OFF, connect the probe ground to the chassis.
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10.

11.

12

13.

14.

15.

16.

Touch the probe tip to the anode connector located under the anode cup (on the back of the
CRT). Make sure that the anode connector still fits tightly in the hole.

Power up the 1241 and check that the high voltage is +12 V = 0.6 V (1000x attenuation). If
necessary, adjust the Anode Voltage Adjustment, A13R325, to bring the high voltage into
specified limits.

Power down the 1241, remove the probe, and replace the CRT drive board bracket.
Access the diagnostic tests by holding down any front panel key while powering up the 1241.

The tests initially indicate a keyboard failure due to the key being held down. Adjust the
Contrast control on the rear panel to a desired brightness level.

While in the Main Diagnostic menu, select the FRONTPANEL module. Touch the Module
Diagnostic soft key and select the FP VERIFY area. Touch the Area Diagnostic soft key and se-
lect routine number 2. Press the START key. The pattern shown in Figure 5-3 will be displayed.

If necessary, adjust the Horizontal Sync, A13R220, and/or the Vertical Sync, A13R161, to get
a stabie display.

Allow 15 minutes for CRT warm-up. If the pattern on the screen does not look square, perform
the remainder of the steps in this procedure. If the pattern on the screen looks square, continue
with 71B: CRT Soft Key Sensitivity Adjust /ocated in the 1240/1241 Logic Analyzer Service
Manual.

Adijust the Horizontal Position, A13R222, and the Vertical Position, A13R165, until the cross is
in the center of the screen.

Adjust the Horizontal Linearity, A13L453, to make the corer soft keys match; all soft key
widths should be within 0.02 inches of each other.

NOTE

The soft key boxes in the middle of the screen are normally narrower than the
ones at the outer edges.

Adjust the Horizontal Width Coil, located on the defiection yoke of the CRT, until the picture is
5.1 inches wide.

NOTE
The horizontal linearity and size controls interact. For proper adjustment,
repeat both adjustments until the display is correct.

Set the Vertical Linearity-Bottom, A13R146, at mid-range. Adjust the Vertical Linearity-Top,
A13R151, to make the top and bottom soft keys match. The soft key heights should be within
0.02 inches of each other.

Adjust the Vertical Size, A13R160, until the picture height is 3.7 inches.

NOTE
The Vertical Linearity and size controls interact. For proper adjustment,
repeat both adjustments until the display is correct.

Continue with adjustment 7B: CRT Soft Key Sensitivity Adjust in the 1240/1241 Logic
Analyzer Service Manual.
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PRESS STOP TO EXIT

Figure 5-3. Soft key adjustment pattern. 537816
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5. DISPLAY BOARD: COUNTER/TIMER ADJUST
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Figure 5-4. Expanded view of the Display Board shows components used in the Counter/Timer Adjust.

Equipment Required

¢ test oscilloscope
* P6106 probe

Adjustment Procedure
1. Power down the 1241 and remove the Display Board.

2. Replace the Display Board on the appropriate extender board (assembly A21) and power up
the 1241 in NORMAL OPERATION mode.

3. Press the front panel TRIGGER menu key and set the following parameters:

* GLOBAL EVENT: START TIMER ON XX X
DO NOTHING

* SEQUENTIAL EVENT: (all steps deleted using the DELETE LEVEL soft key)

4. Press the START key and set the oscilloscope timebase to 1 ns/div.
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Connect the CH1 oscilloscope probe to the Display Board at TP626, ground at TP628 (refer to
Figure 5-4). Connect the CH2 probe to the Display Board at TP425, ground at TP444.

NOTE
Because probe loading affects the measurement, use only P6106 probes.

Check that the rising edge of the CH2 signal occurs 2.5 ns = 0.5 ns before the signal transition
on CH1. Record the measurement. If the measurement is not out of tolerance, continue to
adjustment #6 for the CRT Drive Board. If it is out of tolerance, the amount of delay through
A12W440 should be changed by restrapping W440.

Before restrapping, power-down the instrument. Note the current delay strapping on
A12W440. If no restrapping has been previously performed, W440 will have circuit-board runs
that strap for a nominal 2.0 ns of added delay. If W440 has been previously restrapped,
compare the strapping connections to those shown in the table to find the current delay setting.

ADDED
DELAY
0.0 ns

W440
STRAPPING
1-8

0.5 ns 1-4
1.0 ns 1-6
1.5 ns 1-2
2.0 ns (nominal set) 1-2
25ns 1-2 & 7-8

3.0 ns 1-2 -4 & 5-6 & 7-8

If the delay measured in step 6 was less than 2.0 ns, restrap W440 from the current setting to
increase the delay by 0.5 ns. If the delay measured in step 6 was more than 3.0 ns, restrap
W440 from the current setting to decrease the delay by 0.5 ns. Find the desired delay value and
corresponding strapping information in the strapping table.

To restrap, first disconnect the undesired current strapping connections by unsoldering W440
strapping wires or cutting circuit-board runs on W440. Then use 26-guage wire to restrap
W440 for the desired new delay setting determined in step 8.

10. After restrapping is complete, repeat step 6 to verify that the delay is within tolerance.
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6. CRT DRIVE BOARD: EXTERNAL TRIGGER ADJUST
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Figure 5-5. Expanded view of the CRT Drive Board shows components used in the External Trigger
Adjust.

Equipment Required
* digital multimeter

* adjustment tool

Adjustment Procedure

1. Access the CRT module by removing the CRT Drive Board bracket. Refer to the Disassembly
And Installation Procedures section in this addendum for specific removal procedures.

2. Set the DMM to the 200 mV range. Connect the DMM high lead to TP178 and the low lead to
TP270 (GND). Refer to Figure 5-5.

3. Adjust R179 for a reading of 0.000 V (£ 2 mV).
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DISASSEMBLY AND INSTALLATION PROCEDURES

OVERVIEW

The disassembly/installation procedures given in this section are replacements for procedures #7,
#8, and #9 in the 1240/1241 Logic Analyzer Service Manual. With the exception of these
procedures, the disassembly/installation procedures for the 1241 are identical to those for the
1240.

in the following procedures, directional terms (top, bottom, left, right, etc.) are based on the
assumption that your 1241 is in a normal, upright position and that you are facing the front of the
instrument.

Installation or reassembly procedures are the reverse of the disassembly procedures unless
otherwise noted. In some cases, installation hints are provided to aid in reassembly.

Dangerous electric-shock hazards inside the mainframe may be exposed
when the covers are removed. Be sure both front and rear panel power
switches are off and the power cord is disconnected before removing the
covers. Disassembly procedures should only be attempted by qualified

service personnel.

A lighted or blinking neon lamp on the power supply board, visible through a
hole on the power supply cover adjacent to the warning label, indicates that a
lethal voltage is present on that board. Wait for at least 15 minutes after
power-down before accessing the power supply or related assemblies.
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GENERAL DISASSEMBLY/INSTALLATION PRECAUTIONS
* DO NOT attempt any disassembly or installation procedures if power is ON.

* DO NOT operate the 1241 with the cabinet removed or the card cage in the service position
(rolled out) unless additional instrument cooling is provided. Refer to Proper Cooling of the
1241 in section 5 of this addendum.

* DO NOT place the 1241 onto its front face with the front panel removed. Damage may result
due to excessive force on boards and components.

* DO NOT place the instrument onto its front face without covering the emblem; abrasion may
wear off the coloring. To protect the front face, install the front panel cover.

* DO NOT exceed the following torque values when re-assembling any 1241 plastic parts:

PLASTIC MAX. TORQUE
AREA (in./Ibs.)
Mainframe 45
Card cage 45
Power supply 3.0
Control Processor Board 45
COMM packs 4.5
ROM or RAM packs 4.5

* DO NOT disconnect probes from the side of the 1241 by pulling on the cables; pull only on the
plastic cable holders.

® DO NOT press or pull on components when manipulating circuit boards.

* GUARD against static discharge damage by following the precautions listed in the
Maintenance section.

TOOLS REQUIRED

* magnetic screwdriver, 1/4 inch drive
* POZIDRIV-type bit #1

* POZIDRIV-type bit #2

* Phillips-type bit #0

* Allen wrench, 1/16 inch

e flat-blade screwdriver

* 5/16 inch nut driver (for CRT Drive groundstrap nut)
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PROCEDURE #7: 1241 LED/PHOTOTRANSISTOR BOARDS

DISASSEMBLY

1.

Refer to section 6 of the 1240/1241 Logic Analyzer Service Manual. Perform Procedures #1,
#3, and #5.

Disconnect the cable at A4P150 on the LED-2 Board.

USE EXTREME CAUTION WHEN WORKING AROUND THE CRT. Do not
nick or scratch the glass or subject it to undue pressures. Rough handling
may cause it to violently implode. Always replace the color shutter assembly-
before powering up the instrument ; the shutter acts as an implosion shield.

Unsnap the four boards from their mounting posts.

PROCEDURE #8: 1241 CRT DRIVE BOARD REMOVAL

DISASSEMBLY

1.
2.

Perform Procedures #1 and #2 (given in the 1240/1241 Logic Analyzer Service Manua/).

Remove the 10 #4 flat-head screws holding the CRT Drive Board bracket and the Rear Panel
to the mainframe. Refer to Figure 6-1.

If necessary, unplug the cabling from the CRT, the rear panel, and the Interface Board to the
CRT Drive Board to facilitate removal of the bracket from the mainframe.

If necessary, remove the 14 #4 pan-head screws holding the CRT Drive Board to the CRT
Drive Board bracket.

Remove the 5/16 inch nuts which connects the CRT Drive groundstrap to the chassis.

Use the installation hints on the following page when replacing the CRT Drive Board bracket.

Always re-install the CRT Drive Board bracket as soon as possible to remove
exposed voltages from the work environment.

Figure 6-1. Location of screws for CRT Drive Board bracket removal.

REV MAR 1986
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5378-19

Figure 6-1. Location of screws for CRT Drive Board bracket removal.

INSTALLATION HINTS

If the wires to the CRT Drive Board were disconnected, reconnect as follows:
1. six multi-colored wires from the CRT socket to J548

one wire from the CRT socket to the ground lug

flat laminated cable from the Interface Board to J470

three-wire cable from rear panel to J675

wire cable from the rear panel to A13U189

1-N (Brown) wire from the CRT Drive Board to the ground lug

9-4 (White/Yellow) wire from EXT TRIG IN to J187

9-N (White) wire from EXT TRIG OUT to J288

two-wire cable from the CRT Yoke to J464

10. two-wire cable from the CRT Yoke to J265

11. four-wire cable from the Color Shutter to J200

© ® N o o b~ w0 WN
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PROCEDURE #9: 1241 CRT & COLOR SHUTTER REMOVAL

DISASSEMBLY

CRTs RETAIN HAZARDOUS VOLTAGES FOR LONG PERIODS OF TIME
AFTER POWER-DOWN. The CRT should be serviced only by qualified
personnel familiar with CRT servicing procedures and precautions.

USE EXTREME CAUTION WHEN HANDLING THE CRT. Do not nick or
scratch the glass or subject it to undue pressures during removal or
installation. Rough handling may cause it to violently implode. When handling
the CRT, wear safety goggles and heavy gloves for protection.

1. Perform Procedure #8, then #5 (given in the 1240/1241 Logic Analyzer Service Manual).

BEFORE ATTEMPTING ANY WORK ON THE CRT, discharge the CRT by
touching the blade of a plastic handled screwdriver simultaneously to the
anode connection and to chassis ground. When discharging, place the
screwdriver against the chassis, then slip the screwdriver tip under the CRT
anode cup.

2. Discharge the CRT by simultaneously touching the chassis ground with the plastic-handle
screwdriver shank and slipping the screwdriver tip under the CRT anode cup (see Figure 6-2).

3. Unplug the LED/PT Board cable and remove the assembly. Unplug the anode, CRT end cap,
and the color shutter cable.

4. Remove four #6 screws holding the color shutter assembly and remove the shutter.

5. Remove the CRT from the front side of the instrument.

INSTALLATION HINTS .
* |f previously removed, re-install the DAG spring across the back side of the CRT to ensure

proper grounding.

The CRT anode forms a capacitor with the external CRT DAG coating. If the
DAG spring is not present to ground the CRT, hazardous voltages may exist
on the outside of the CRT.

Always replace the color shutter assembly before powering up the instru-
ment; it acts as an implosion shield .
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SCREWDRIVER

ANODE cupP
BOTTOM POINTED
DOWN.

5378-20

Figure 6-2. Discharging a CRT using a flat-blade screwdriver.

* Push the CRT anode cup back onto the CRT, ensuring that the connector prongs are secured
in the CRT anode cavity.

* If previously removed, re-connect the wires to the CRT Drive Board as follows:
six multi-colored wires form the CRT socket to J548

one wire from the CRT socket to the ground lug

flat laminated cable from the Interface Board to J470
three-wire cable from rear panel to J675

wire cable from the Rear Panel to A13U189

1-N (Brown) wire from the CRT Drive Board to the ground lug
9-4 (White/Yellow) wire from EXT TRIG IN to J187

9-N (White) wire from EXT TRIG OUT to J288

two-wire cable from the CRT Yoke to J464

10. two-wire cable from the CRT Yoke to J265

11. four-wire cable from the Color Shutter to J200

© ® N o 0 b~ WD
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MAINTENANCE

INTRODUCTION

This section contains preventive maintenance instructions for the 1241 Logic Analyzer. Corrective
maintenance for the 1241 is identical to that of the 1240 (refer to the 1240/1241 Logic Analyzer Ser-
vice Manual).

Tektronix maintains repair and recalibration facilities at its loca! Field Service Centers and the
Factory Service Center. For further information or assistance, contact your local Tektronix Field
Office or representative.

TOOLS REQUIRED FOR MAINTENANCE

The following tools are those most often needed when servicing the 1241 Logic Analyzer.

* soidering iron (15 W)
* rosin core solder 60/40
* isopropyl alcohol
¢ lint-free dust cloth
* soft-bristie brush
e IC extractor
* desolder tool
¢ solder wick
¢ slotted screwdriver
* magnetic screwdriver (1/4 inch drive)
e POZIDRIV-type bit #1
e POZIDRIV-type bit #2
¢ Phillips-type bit #0
* TORX-type magnetic bit, size T-20 (Tek P/N 003-0866-00)
e angled tweezers (6 inch)
* long-nose pliers
* 1/4, 5/16, 1/2, and 9/16 inch combination wrenches

¢ Allen wrench (1/16 inch)

7-1
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MAINTENANCE PRECAUTIONS

WARNING

Dangerous electric-shock hazards outside and inside the mainframe may be
exposed when the cabinet is removed. Be sure both front and rear panel
power switches are off and the power cord is disconnected before removing
the cabinet. Disassembly procedures should only be attempted by qualified
service personnel.

A lighted or blinking neon lamp on the power supply board, visible through a
hole on the power supply cover adjacent to the warning label, indicates that a
lethal voltage is present on that board. Wait for at least 15 minutes after
powering down before accessing the power supply or related assemblies.

SOLDERING

Most of the components in the instrument are soldered in place. If it is necessary to replace a sol-
dered part, use a 15 W soldering iron to prevent heat damage to the circuit board or components.
Excessive heat will lift circuit runs on the circuit board.

The flux in solder may leave a residue on the circuit board that can provide a high-resistance
leakage path and affect instrument operation. Be sure to clean off this residue. Isopropyl alcohol is
recommended.

LIGHT-EMITTING DIODES (LEDs)

To avoid damage to the LEDs, always keep soldering time and temperature to a minimum. Do not
bend the leads or apply force when inserting them into circuit board holes. Clean the circuit board
holes of all excess solder before attempting to install a new LED.

NOTE

Damage to the LEDs may not be immediately apparent. Always follow the
precautionary measures described when handling the LEDs.

Static discharge can damage any semiconductor in this instrument.

STATIC PRECAUTIONS

Observe the following precautions to avoid damage:
¢ Minimize handling of static-sensitive components.

¢ Transport and store static-sensitive components or assemblies in their original containers, on a
metal rail, or on conductive foam. Label any package that contains static-sensitive components
or assemblies.

* Discharge the static voltage from your body by wearing a wrist strap while handling these
components. Servicing static-sensitive assemblies should be performed only in a static-free
work station by qualified service personnel.
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* Nothing capable of generating or holding a static charge should be allowed on the work station
surface.

* Keep the component leads shorted together whenever possibie.
* Pick up components by the body, never by the leads.
* Do not slide the components over any surface.

* Avoid handling components in areas that have a floor or work-surface covering capable of
generating a static charge.

* Use a soldering iron that is connected to earth ground.
* Use only special anti-static suction-type or wick-type desoldering tools.

NOTE

Damage to electrical components may not be immediately apparent. Always
follow the precautionary measures described when handling static-sensitive
components.

PREVENTIVE MAINTENANCE

Preventive maintenance consists of periodic cleaning and inspection. Accumulation of dust on
electrical components acts as an insulating blanket and prevents efficient heat dissipation. This
condition can cause overheating and component breakdown within the instrument. Dust accumu-
lated on parts around the display screen can render the on-screen soft keys inoperative; refer to
Soft Key LED Cleaning later in this section. Periodic cleaning and inspection will reduce instrument
breakdown and increase instrument reliability.

This instrument should be cleaned as often as the operating environment requires. A convenient
and appropriate time to perform these procedures is immediately prior to instrument adjustment.

EXTERIOR CLEANING

Dust the exterior surfaces with a dry, lint-free cloth or a soft-bristie brush. If hard dirt remains, use a
cloth or swab dampened with 5% mild detergent and warm water solution. The swab is also useful
for cleaning in narrow spaces around the controls. Do not use abrasive compounds on any part of
the instrument.

The glass front of the color shutter may be cleaned with any commercial glass cleaner. To avoid
getting moisture inside the instrument, do not spray cleaner directly on the display screen. Dampen
a cloth with glass cleaner and gently wipe the screen.

To prevent getting water inside the instrument during external cleaning, use
only enough water to dampen the cloth or swab.

DO NOT use chemical cleaning agents as they may damage the plastics used
in the instrument. In particular, avoid chemicals that contain benzene,
toluene, xylene, acetone, or similar solvents.
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INTERIOR CLEANING

To gain access to internal portions of the instrument, refer to the instructions in the Disassembly
and Installation Procedures section of this manual.

Use a dry, low-velocity stream of air to clean the interior of the instrument. A soft-bristle brush is
useful for cleaning around components. If a liquid must be used for minor internal cleaning, use iso-
propy! alcohol, denatured ethyi alcohol, or a solution of 1% mild detergent and 99% de-ionized
water.

Should the interior of the instrument require a thorough cleaning, wash according to the following
cautionary Cleaning Guidelines.

CLEANING GUIDELINES

DO NOT wash the front or rear panel power switches. The power switches
must be covered during washing procedures.

Spray-wash dirty parts with a cleaning solution listed under Interior Clean-
ing, then use de-ionized water to THOROUGHLY RINSE all parts. IMMEDI-
ATELY DRY all parts with low air pressure.

When washing near unsealed electromechanical components, use as little
washing action as possible. This prevents washing the lubricant out of the
components and getting an excess of detergent into the contact areas of the
switches. DETERGENT RESIDUE WILL CAUSE CORROSION which may
degrade instrument performance.

DO NOT immerse the front panel rotary encoder for cleaning purposes.
Because the shaft is lubricated, clean it by only wiping it externally with a
damp cloth.

DO NOT use a freon-based cleaner for cleaning the circuit boards. Freon will
damage aluminum capacitors.

DO NOT use fluorocarbon-based spray cleaners or silicon spray lubricants
on switches or switch contacts. These sprays may damage the circuit board
material or plastic parts, and leave a dust-collecting residue. If necessary,
Tektronix, Contact Lubricant and Cleaner (006-0442-00)® may be used as a
lubricant.

To prevent damage from electrical arcing, ensure that all circuit boards,
switches, and board interface connectors are completely dry. Do this by
heating the board or switch in an oven at 75 degrees Celsius (167 degrees
Fahrenheit) for 15 minutes before applying power.
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INSPECTION

Inspect the instrument for broken connections, frayed wires, poorly seated components, leaking
capacitors, damaged hardware, and heat-damaged components.

Repair any obvious problems. However, take particular care if you find any heat-damaged parts.
Overheating usually indicates other circuit problems. To prevent recurrence of the damage, find and
correct the cause of the overheating. Note that replacement of instrument electrical components
may necessitate readjustment of the affected circuitry. Refer to the Replaceable Electrical Parts
section for a list of part and component descriptions.

SOFT KEY LED CLEANING

The 1241 soft keys are displayed along the top and bottom of the screen. Sensing of keystrokes on
these keys is done using a combination of LEDs and phototransistors attached to a frame
surrounding the screen. Dust may accumulate on the LEDs, phototransistors, or other parts,
resuiting in diagnostic failures. To avoid these diagnostic failures, perform the soft key LED
cleaning procedure. Depending on the environment, it may be necessary to clean the interior of the
1240/1241 periodically. Under very dusty conditions, cleaning every six months or less may be
required.

The steps listed in the following are LED cleaning procedures for the 1241 Logic Analyzer; for 1240
LED cleaning procedures, refer to the 1240/1241 Logic Analyzer Service Manual.

1. Section 6 of this manual contains disassembly procedures; read Overview and General
Disassembly/Installation Precautions in that section before attempting-any disassembly.

2. Also in Section 6, follow disassembly procedure #7 to remove the 1241 LED/Phototransistor
Boards from the front of the instrument; it is not necessary to remove the boards from their
mounting posts.

3. Clean all surfaces of the mounting frame, the circuit boards, and the components on those
boards by following the instructions provided under Interior Cleaning in this section.

NOTE
It is recommended that you also clean all of the surfaces surrounding the
LED/Phototransistor Boards to prevent the rapid re-accumulation of dust on
the soft key components.

4. Reassemble the 1241 by reversing the steps for disassembly.

5. Power ON the 1241 and verify that the disgnostics pass. If the soft key test fails, perform pro-
cedure 1B. CRT: Soft Key Sensitivity Adjust in Section 5 of the 1240/1241 Service Manual. If
the soft key diagnostics continue to fail (or other diagnostic tests fail), refer to the troubleshoot-
ing information in Section 8 of the 1240/1241 Service Manual or contact your local Tektronix
Service Center.

CORRECTIVE MAINTENANCE

Corrective maintenance for the 1241 Logic Analyzer is the same as that for the 1240. Refer to the
1240/1241 Service Manual for corrective maintenance instructions.
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TROUBLESHOOTING AND REPAIR

OVERVIEW

This section contains procedures a technician should use to troubleshoot and repair a faulty 1241
Logic Analyzer. Only troubleshooting information that is unique to the 1241 is covered in this
addendum. For failures not discussed in this section, refer to the 1240/1241 Logic Analyzer Service

Manual.

Depending on the conditions of the failure, various troubleshooting strategies may be used to
locate the specific problem. Table 8-1 lists categories of fault conditions and related troubleshoot-
ing information sources that should be used to repair the faults.

Table 8-1

RECOMMENDED SERVICING APPROACH

Fault Condition

Servicing Approach

1. No power-up

2. Power-up failure
(display may not be useable)

3. Power-up failure
(with error indexes)

4. General failure
(problems not detected during power-up
diagnostics)

. Refer to:

» Power Supply Troubleshooting
» Damage Resulting From incorrect Board
Installation

. Refer to:

* Processor LEDs

» CRT Drive Board Troubleshooting
* Soft Key Troubleshooting

» Kernel Signature Analysis

» Theory of Operation

. Refer to:

« Diagnostic Error indexes

* Extended Diagnostics (with diagnostic
ROM pack)

» Diagnostic Block Diagrams

. Refer to:

» Extended Diagnostics (with diagnostic
ROM pack)

» Theory of Operation

» Troubleshooting Intermittent Failures

¢ 1240 Manual Tests
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TROUBLESHOOTING EQUIPMENT

The following equipment, or equivalent, is recommended for troubleshooting the 1241 Logic
Analyzer.

e SONY/TEK 308 Data Analyzer
* 1240 Service Maintenance Kit
* TEKTRONIX 485 Oscilloscope with two P6106 probes

USING THE 1240 EXTENDER BOARDS

The 1240 Service Maintenance Kit may be used with both 1240 and 1241 Logic Analyzers. It
contains two extender boards that are used in troubleshooting, adjustment, and verification
procedures. The first board, assembly A21, should be used when working with the trigger, display,
and both processor boards. The second board, assembly A22, should be used with the 9- and 18-
channel acquisition boards. Both extenders allow a board under test to be at a convenient position
away from the other boards so that the signal test points and components are accessible.

NOTE

In some instances, extender boards degrade system performance. For
complete details, refer to Table 2-4 in the Specifications section of this
manual and to the instruction sheet that accompanies each extender board.

REPLACING DEFECTIVE PARTS

If it becomes necessary to replace defective parts found during troubleshooting procedures, refer
to the Maintenance section of this manual for cautionary guidelines and recommended practices.
Note that replacement of instrument electrical components may necessitate readjustment of the
affected circuitry. Refer to the Verification and Adjustment Procedures section for readjustment
procedures.

LIST OF ASSEMBLIES

A list of assemblies and subassembilies can be found at the beginning of the Replaceable Electrical
Parts section. The assemblies are listed in numerical order. A complete component number is
useful for identifying the assembly where the part resides and the circuit number being referenced.

TROUBLESHOOTING PRECAUTIONS

To gain access to the interior of the instrument, use the directions provided in the Disassembly and

Installation Procedures section.

Electric shock hazards inside the instrument may be exposed when certain
covers are removed. Servicing should be performed only by qualified service
personnel.
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DISCHARGING THE CRT
The following precautions should be observed when working on the CRT:

CRTs RETAIN HAZARDOUS VOLTAGES FOR LONG PERIODS OF TIME
AFTER POWER-DOWN. The CRT should be serviced only by qualified
personnel familiar with CRT servicing procedures and precautions.

ENSURE that both front and rear panel power switches are in the OFF
position before attempting servicing procedures.

USE EXTREME CAUTION WHEN HANDLING THE CRT. Rough handling
may cause it to violently implode. Do not nick or scratch the glass or subject it
to undue pressures during removal or installation. When handling the CRT,
wear safety goggles and heavy gloves for protection.

BEFORE ATTEMPTING ANY WORK ON THE CRT, discharge the CRT by
shorting the anode connection to chassis ground using a plastic-handie
screwdriver. When discharging, place the screwdriver against the chassis,
then slip the screwdriver tip under the CRT anode cup.

STATIC DISCHARGE DAMAGE (Special Handling Required)

All semiconductor devices in the instrument are susceptible to damage by
static discharge.

Most of the devices used in the 1241 are static-sensitive and may be damaged by improper
handling. See Table 8-2 for the relative susceptibility of various classes of semiconductors. Static
voitages of 1 to 30 kV are common in unprotected environments.

8-3
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Table 8-2
STATIC DAMAGE TABLE
Semiconductor Class Danger Voitage*
MOS or CMOS 100 - 500 V
ECL 200 - 500 V
Schottky signal diodes 250 vV
Schottky TTL 500 V
High-frequency bipolar transistors 400 - 600 V
JFETs 600 - 800 V
Linear microcircuits 400 - 1000 V
Low-power Schottky TTL 1200 V

'voltage discharged from a 100 pF capacitor through 100 ohms resistance

OPERATING THE 1241 WITH THE CABINET REMOVED

DO NOT operate the instrument with the cabinet removed for extended
periods of time unless it is raised off the working surface at least one-half
inch.

If it is necessary to run the 1241 for extended periods of time, raise the instrument off the working
surface in order to admit air to the power supply for cooling purposes. Additionally, another fan
should be positioned to blow air onto the instrument bulkhead just below the card cage (when the
card cage is rolled into the service position). This additional air supply should be aimed at the power
supply heat sink, located on the bottom of the bulkhead.

When operating the 1241 in the service position, the rear panel fan does not provide adequate cool-
ing for some boards installed on the Extender board. To avoid this problem, a fan should be
positioned to blow air across these extended boards. The boards that require additional cooling
are:

¢ any 9-Channel Acquisition Boards
¢ any 18-Channel Acquisition Boards
¢ the Trigger Board

When operéting the 1241 with the Power Supply/CRT Drive compartment open, the rear panel fan
does not provide adequate cooling for the Power Supply and CRT Drive Boards. An extra fan
should be positioned to blow air across these two boards.
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1241 TROUBLESHOOTING WITHOUT ERROR INDEXES

If the 1241 fails and some part of either the 1/O Processor or the Control Processor is non-
functional, the 1241 may be unable to produce on-screen error messages. If this occurs, the service
technician has available alternative courses for troubleshooting the failure. Table 8-1 outiines the

troubleshooting procedures available.

DAMAGE RESULTING FROM INCORRECT BOARD INSTALLATION

The following table lists the components that could be damaged when a 1241 board is installed in
an incorrect card-cage slot. In some cases, components may not display failure symptoms for

some time.

NOTE

If only one board was placed in the wrong slot, you need only find component
information for that board/slot combination. However, if two boards were
incorrectly installed (i.e., two boards placed in each others slots), you must
find component information for both board/slot combinations.

Table 8-3

POSSIBLE COMPONENTS DAMAGED WHEN A BOARD IS INSTALLED INCORRECTLY

Siot Control or 1/0 Display Acquisition Trigger
Board Processor Slot Slot Slots Slot
Control correct A09U261, U264 A09U261 A09U261, U264
Processor slot A14U150 A14U150, U635 A14U150
Board A14U640
I/O Processor correct no A14U635 no
Board slot problems A14U640 problems
A10U295, U385
Display A09U264 correct A15U390, CR678 no
Board slot A16U261, CR259 problems
18-Channel no won't correct won't
Board problems fit slot fit
may disable
9-Channel power switch; won't correct won't
Board use rear panel fit slot fit
power switch
A10U295, U385
Trigger instrument won't A11U405, U495 correct
Board may not fit A15U390, CR678 siot
power up *A15U565
A16U261, CR259
*A16U538

* only the acquisition board immediately below the Trigger Board.

8-5
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POWER SUPPLY TROUBLESHOOTING

Troubleshooting of the 1241 power supply should only be performed by qualified service personnel.
If a power supply is suspected of being faulty, check the following areas before continuing with
troubleshooting procedures:

* ac line cord properly installed

¢ rear panel MAIN POWER SWITCH in proper position

* rear panel line selector switched to the proper position

* rear panel ac line fuse in good condition

* thermal fuse on the Interface Board not blown due to excessive instrument temperature

* power supply load jumper in proper position (refer to the Maintenance section)

When troubleshooting the 1241 power supply, do not circumvent the opera-
tion of any voltage or current protection circuitry. If protection circuitry is
disconnected, damage may occur to the power supply and other boards.

1241 Thermal Fuse

The 1241 is equipped with an over-temperature fuse that opens when the internal temperature of
the instrument reaches 100° C (212° F). If the fuse (located on the Interface Board) should open, in-
strument operation will not be possible until the fuse is replaced. For replacement part numbers, re-
fer to the Replaceable Electrical Parts section.

1241 Power Supply 'ﬁoubleshooting Trees

The 1241 power supply troubleshooting trees should be used when troubleshooting a 1241 power
supply. The first tree (Figure 8-1) points the technician to the correct troubleshooting trees that fol-
low. Each of these trees (corresponding to the six failure areas) then guide the technician to the
problem source.

The 1241 power supply is similar to the 670-7534-06 version of the 1240 power supply. The
difference between the two is that the + 13 volt line in the 1240 supply is an unregulated, + 16 volt
line in the 1241,
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ARE
ALL POWER
SUPPLY
VOLTAGES
DEAD?

DO
SUPPLY
OUTPUTS
PULSE?

ARE
THE +16V
AND +12v
SUPPLIES
OK.?
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BLOWN REAR PANEL FUSE

BLOWN THERMAL FUSE

KICKSTART CIRCUIT PROBLEM

PRIMARY SWITCHING CIRCUIT PROBLEM

OVER-VOLTAGE PROTECTION PROBLEM
MAIN REGULATOR PROBLEM
SECONDARY RECTIFIER/FILTER PROBLEM

MAIN REGULATOR PROBLEM

+3 VOLT SUPPLY PROBLEM

+16V OR + 12V SUPPLY PROBLEM

-5V SUPPLY PROBLEM

5378-63

Figure 8-1. 1241 power supply troubleshooting tree.
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IS
REAR PANEL
FUSE O.K.?

CHANGE ACCORDING TO
THE REPLACEABLE PARTS LIST.

DID
INSTRUMENT
HEAT ABOVE
100°C

REPLACE THERMAL FUSE
ON INTERFACE BD.

IS
LAMP A07DS121
FLASHING?

CHECK:

Q421, Q422, AND ASSOC. CKT.,
F201, BRIDGE CR211, S100,
RV221, RV224, RV401.

IS
THE KICKSTART
+25V OK.?

CHECK:
Q283, Q284, Q472, Q485
AND ASSOC. CKT.

1S
U375 PIN17
at +20V?

CHECK:
Q284, Q472, U371, U375,
AND ASSOC. CKT.

IS
U375 PINS
AT LOGIC
HIGH?

CHECK:

Q273, U375, AND
SHUTDOWN(L) FROM
INTERFACE (A08).

CHECK:
U375 AND
ASSOC. CKT.

Figure 8-1. 1241 power supply troubleshooting tree (cont.).




IS
THE KICKSTART
+25V 0O.K.?

CHECK:
Q284 AND ASSOC.CKT.,
U375 PIN 7 CKT.

1S
U375 PING
AT LOGIC
HIGH?

Troubleshooting and Repair—1241 Addendum

CHECK:

CR154.

Q283, Q284, C465, VR481
CR151, CR152, CR153

CHECK:
U375 PIN18 FOR

+5V, ASSOC. CKT.

CHECK:

R377, R383, AND
ASSOC. CKT., J110
J120, J130.

CHECK:

U375 PIN7
CURRENT LIMIT
INPUT.

CHECK:
C379 AND U375.

CHECK:

CKT. ASSOC'D
WITH U375
PIN7.

1S
U375 PIN7
INPUT OK.?

CHECK:

SECONDARY RECTIFIER/FILTERS,
3 TERMINAL REGULATORS,

3 VOLT SUPPLY.

- Figure 8-1. 1241 power supply troubleshooting tree (cont.).
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8-10

IS
+3VOLT
OUTPUT AT
+5Vv?

CHECK:

Q461, OPEN, Q387
Q487, U385, L445,
OR ASSOC. CKT.

YES

CHECK:

Q461 SHORTED Q387
Q487, U381 OR
ASSOC. CKT.

1S
U471 PIN2
AT -8V?

YES

CHECK:
U471 AND
C284.

CHECK:
L451, CR341,
CR342 AND C361.

CHECK:
CR253, CR254
T261 AND
C472.

IS
U472 OR
U481 PIN3
AT +16V?

IS CHECK:
U181 PIN2 CR251, CR252
(TAB) AT T261 AND
-16V? C173.

CHECK:
U181 AND U481

Figure 8-1. 1241 power supply troubleshooting tree (cont.).
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CRT DRIVE BOARD TROUBLESHOOTING

Troubleshooting trees and circuit waveforms are provided for 1241 CRT Drive Board troubleshoot-
ing. The first tree points the technician to the correct troubleshooting trees that follow. Each of
these trees (corresponding to the major CRT function blocks) then guide the technician to the
problem source. The circuit waveforms, referenced in the troubleshooting trees, are used for signal
comparison during troubleshooting.

DISPLAY
PROBLEM

NO B CHECK POWER SUPPLY
@l TROUBLESHOOT HIGH VOLTAGE CIRCUIT
B CHECK CATHODE Z-AXIS AMPLIFIER

DISPLAY
PRESENT?

HORIZ.
EDGES
DISTORTED?

YES @I TROUBLESHOOT FEEDBACK CONTROL LOOP
- 8 CHECK HORIZONTAL PROCESSOR

VERT.
EDGES
DISTORTED?

YES @I CHECK VERTICAL PROCESSOR
B TROUBLESHOOT FEEDBACK CONTROL LOOP

SINGLE
VERT. LINE
OR HORIZ.
ROLLING?

YES
@I TROUBLESHOOT HORIZONTAL SWEEP CIRCUIT

SINGLE
HORIZ. LINE
OR VERT.
ROLLING?

= @l TROUBLESHOOT VERTICAL SWEEP CIRCUIT

POOR
COLOR
QUALITY?

YES
8 TROUBLESHOOT COLOR SHUTTER DRIVER

5378-64
Figure 8-2. 1241 CRT Drive Board troubleshooting tree.
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NO DISPLAY

ARE
ALL POWER
SUPPLIES
OK?

TROUBLESHOOT
POWER SUPPLY

NOTE:
PROBE GROUND MUST BE CONNECTED TO
TP224 WHEN CHECKING TP430.

1S
VOLTAGE
AT TP430
BETWEEN +0.5Vv
AND -0.5v?

®

CHECK CATHODE 2-AXIS
AMPLIFIER. JUMPER PINS 2
AND 3 ON A12)429

(LOCATED ON THE DISPLAY
BOARD) AND COMPARE WAVE-
FORM AT TP650 TO FIG. 8-9.

1S
J548, PIN 6
AT 500v?

©

SUSPECT
CR521, R541
R533, VR530
VR531, VR533

PROBLEM WITH HORIZONTAL EDGES

CHECK U218:
COMPARE INPUTS
TO FIGS. 5.7 &
5-8. IF OK,
CONTINUE.

Figure 8-2. 1241 CRT Drive Board troubleshooting tree (cont.).
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SUSPECT
U241
IF OK, CONTINUE.

PROBLEM WITH VERTICAL EDGES

SUSPECT
VR336. Q334

|
®

YES

LIFT ANODE
OF CR337

1S
THERE ~350v
HORIZONTAL
FLYBACK PULSE
ON TP456?

1S
F468
BLOWN?

1S
THERE
+16 VOLTS
ON F468?

CHECK THAT

Q455 AND U465
ARE NOT SHORTED
TO HEAT SINK

1S
THERE
+16 VOLTS
ON F468?

REPLACE Q455
AND RECHECK F468
FOR +16 VOLTS

Troubleshooting and Repair—1241 Addendum

TROUBLESHOOT HORIZONTAL SWEEP CIRCUIT

NOTE:
LIFTING THIS ANODE DISABLES THE
HIGH-VOLTAGE CIRCUITRY.

YES

YES

Figure 8-2. 1241 CRT Drive Board troubieshooting tree (cont.).
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YES

IS
THERE
+12 VOLTS
ON CR466
ANODE?

REMOVE
Q455

CHECK WITH
OHMMETER

1S
THERE
+12 VOLTS ON
ANODE OF
CR466?

1S
THERE
+12 VOLTS ON
U336, PIN 67

NO
SUSPECT U336

COMPARE U218
PINS 3,4 AND 7
WITH FIGS 8-7

& 8-8. SUSPECT
U218, U238, Q237

YES

DOES
WAVEFORM
AT TP340
MATCH FIG.
8-42

YES

RE-INSTALL
Q455

DOES
WAVEFORM
AT TP456
MATCH FIG.
8-3?

NO

CHECK HORIZONTAL
SWEEP CIRCUIT
CONTINUITY.
SUSPECT L453, R452
C560, CRT YOKE

° TROUBLESHOOT HORIZONTAL SWEEP CIRCUIT (CONT.)

SUSPECT U465
OR SHORT ON
+12 VOLT LINE

REPLACE ANODE
OF CR337

Figure 8-2. 1241 CRT Drive Board troubleshooting tree (cont.).
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TROUBLESHOOT VERTICAL SWEEP CIRCUIT

1S

THERE
+16V ON

U241, PIN 22

CHECK F468
NO hEcK IF BLOWN,
SopRLY SUSPECT VRg36, [

COMPARE SIGNALS
ON U138 PINS

11 AND 12 WITH
FIG. 8-13

DOES
SIGNAL ON
U138 PIN 11
RISE OR FALL
WITH PULSES
ON PIN 127

SUSPECT
U138

COMPARE TP148

TO FIG. 8-14.

THE SIGNAL SHOULD
RISE WHEN U138,

PIN 12 PULSES.
SUSPECT CR247, U241
C253. R251, CRT YOKE

TROUBLESHOOT COLOR SHUTTER DRIVER

ARE
ALL OTHER TROUBLESHOOT
DISPLAY APPROPRIATE
CIRCUITS CIRCUIT
0K?
THERE
+20V ON THE SUSPECT
ANODE OF U347
CR340?

Figure 8-2. 1241 CRT Drive Board troubleshooting tree (cont.).
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SUSPECT
VR122. CR121.
Q105. Q107

CHECK THAT
U123. PIN 6

HAS - 12 VOLTS.
SUSPECT U123

8-16

DOES
U123. PIN 7
HAVE A - 12 VOLT
WAVEFORM SIMILAR
TO THAT IN
FIG. 8-11?

YES

NO

DOES
U138. PIN 19
YES HAVE A -5 VOLT
WAVEFORM
SIMILAR TO
THAT IN
FIG. 8-1172

NO

NO

NO

1S
THE SIGNAL

ON J200. PINS

1 AND 2 A 1.9KHz

+20 VOLT SQUARE
WAVE?

YES

DOES
J200, PIN 3

HAVE A9'+ 20 VOLT
1.

KHz
SQUARE
WAVE?

YES

DOES
PHASE SHIFT
SHOWN IN
FIG. 8-11
OCCUR?

YES

DOES
J200. PIN 4

WAVE?

YES

TROUBLESHOOT COLOR SHUTTER DRIVER (CONT )

NO

FIG. 8-10

FIG. 8-11

NO

HAVE A +20 VOLT,
1.9KHz SQUARE

FIG. 8-12

SUSPECT
U138

IS
THE SIGNAL
ON U123, PIN §
A +12 VOLT, 1.9KHz
SQUARE
WAVE?

YES

NO

1S
THE SIGNAL
ON U138, PIN 17
a +5 VOLT, 1.9Khz
SQUARE
WAVE?

YES

NO

SUSPECT
VR126, CR125
Q100, Q102

CHECK THAT
U123, PIN 6

HAS +12 VOLTS,
SUSPECT U123

DOES
U117, PIN 7
HAVE A +12 VOLT
WAVEFORM SIMILAR
TO THAT IN
FIG. 10?

YES

NO

DOES
U138, PIN 15
HAVE A +15 VOLT
WAVEFORM SIMILAR
TO THAT IN
FIG. 10?

YES

NO

SUSPECT
VR116, CR115
Q110, Q112

CHECK THAT
U117, PIN 6 HAS
+12 VOLTS.
SUSPECT U117

(s»)

Figure 8-2. 1241 CRT Drive Board troubieshooting tree (cont.).




CHECK
+5 VOLT
SUPPLY RUN

REV DEC 1989

TROUBLESHOOT COLOR SHUTTER DRIVER (CONT.)

IS
HDRIVE
SIGNAL ON

Troubleshooting and Repair—1241 Addendum

DOES
U134, PIN 14

ARE
U133 PINS 2 & 12
BEING

S HAVE +5 VOLTS?
U134, PIN 17 PUEING
NO
DOES CHECK CIRCUIT CHECK
U138, PIN 20 CONTINUITY FROM +5VOLT SUSPECT
HAVE 45 VOLTS? TP225 TO U134, PIN 1 SUPPLY RUN U134
YES
SUSPECT
U138
TROUBLESHOOT HIGH VOLTAGE CIRCUIT
RECONNECT ANODE
TO CR337
CHECK FOR
CRT VOLTAGES: CHECK
ANODE 10-14KV CATHODE Z-AXIS
TP630 60-70V AMPLIFIER
TP636 60-70V
CHECK THAT
Q534 AND Q334
ARE NOT SHORTED
TO THE HEAT SINK
APPLY
6V<V,<65 V. = VOLTAGE APPLIED
BETWEEN R203 & R204.
CONNECT REFERENCE
SIDE TO TP210.
CAUTION:
P oy DO NOT ALLOW TP205 TO FALL
REDUCE V,. BELOW 5.5 VOLTS.
Figure 8-2. 1241 CRT Drive Board troubleshooting tree (cont.).
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SUSPECT
Q237, Q238,
U236

8-18

SUSPECT
U236, U336,
Q334

CHECK THAT THE
RUN FROM U336,
PIN 7 TO Q534
GATE IS = 120

DOES
DUTY CYCLE
AT TP344
VARY WITH
Va?

FIG. 8-6
YES

TROUBLESHOOT HIGH VOLTAGE CIRCUIT (CONT))

Va = VOLTAGE APPLIED

DOES

WITH V,?

VOLTAGE REMOVE
AT TP534 V, FROM
VARY WITH R203
Va?
FIG. 8-5
DOES
THE DC SUSPECT
Q334, CR337,
VOLTAGE ON
TP524 VARY VR336, T435,
CR528, C528

]
Q534
GATE DRIVE
VOLTAGE
PRESENT?

FIG. B-5

SUSPECT
Q534, C537,
C625

5]
TP630 AT +60V
TP636 AT -60V
VR533 AT 500v?

SUSPECT

CRS521, CR626,CR622,
C520, C547, C544,
VRS533, VR531, VR530,
RS33, C635

Figure 8-2. 1241 CRT Drive Board troubleshooting tree (cont.).
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° TROUBLESHOOT FEEDBACK CONTROL LOOP

APPLY V, = 5.3v
TO THE CAPACITOR
SIDE OF R203

SUSPECT
T411, CR325, C331,
R331, R334, CR332,

CR333, CR334. CHECK |

CIRCUIT CONTINUITY.

1S
THERE
-9 VOLTS ON
ANODE OF
VR321?

1S
THERE
-12 VOLTS
ON R321?

no | SUSPECT A sHoRT
ON THE -12V SUPPLY

LINE. CHECK THE

POWER SUPPLY,

SUSPECT
R321, VR321,
C333, R325,
R332, C327

NOTE:
GROUND PROBE TO TP224 WHEN
YES CHECKING TP430.

PROBE TP430 CAUTION:

ON 200mV/DIV. DO NOT DROP V, BELOW 5.0 VOLTS.
VARY V,: MONITOR TP534. IF TP534 RISES ABOVE
50V < V, < 5.3V 290 VOLTS, Q534 WILL BE DAMAGED.

DOES
VOLTAGE
ON TP430
VARY WITH
Va7

LIFT ANODE
OF CR337

PROBE TP315.
TURN ON
INSTRUMENT.

()

Figure 8-2. 1241 CRT Drive Board troubleshooting tree (cont.).
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DOES
TP315
MOVE TO = +10V:
THEN TO== -10V?

TURN INSTRUMENT
OFF. PROBE U420,
PIN 7. TURN
INSTRUMENT ON.

SUSPECT U420.
CHECK POWER
SUPPLIES.

DOES
U420, PIN 7
MOVE TO -10v,
THEN TO +10vV,
THEN TO
ov?

TURN OFF INSTRUMENT
PROBE TP205
TURN INSTRUMENT ON.

DOES

TP205 MOVE

FROM +10V TO
-10v?

REPLACE
ANODE OF
CR337

1S

TROUBLESHOOT FEEDBACK CONTROL LOOP (CONT.)

REPLACE
U420

SUSPECT
U207. CHECK
POWER SUPPLIES.

SUSPECT

U431, VR428, CR422, VR423

PIN 7 AT +30V CR424, VR428, C424

AND PIN 4 AT CHECK CIRCUIT
-25V? CONTINUITY.

YES
DOES
Ca
HAN TATES,
THEN SETTLE AT OV SggerCT

AS TP430 PASSES
THRU OV?

SUSPECT
T4t

Figure 8-2. 1241 CRT Drive Board troubleshooting tree (cont.).
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2v t. 5uS

f CH1 GND

T

|

50V + ! ‘_'CHZ GND

§378.23

Figure 8-3. A13TP225 HDRIVE(L); A13TP456
horizontal flyback.

1] 5.8

4

e TR FUTeY BN
-

CH1 GND

50V ;; CH2 GND
5378-24

Figure 8-4 A13TP340 Q534 gate drive;
A13TP456 horizontal flyback.

sV I s

CH1 GND

| \
.l [ \ CH2 GND

50V ] |

5378-25

Figure 8-5. A13TP340 Q534 gate drive;
A13TP534 transformer flyback.
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8-22

Figure 8-6. A13TP344 Q334 gate drive;
A13TP340 Q534 gate drive.

T ] |
5V 1 ss
-
i Ir
+ CH1 GND
S
T sov 5y CH2 GND
]
5378-26

! 9 |
v 5 5uS l

T

it

2v
|
5378-27

Figure 8-7. A13U218-4 sawtooth input;
A13TP225 HDRIVE(L).

Figure 8-8. A13TP223 horizontal oscillator;
A13TP225 HDRIVE(L).
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—\
! o
~ 1 |
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5378-28
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T
20V

1 CH1 GND

2v CH2 GND
Eﬁg L

5378-65

Figure 8-9. A13TP650 cathode Z-axis amplifi-

er; A13TP225 HDRIVE(L).

1ov 1 1ms

4
$bdt
+
+

CH1 GND

|

1olv ]

5378-66
Figure 8-10. A13J200-1 and J200-2 color shut-
ter drive; A13TP148 vertical
flyback.

wov § 1%5['\

SRS FTOTE SR
AR B e o
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CH2 GND

10[V

5378-67

Figure 8-11. A13J200-3 color shutter drive;

REV JAN 1986

A13TP148 vertical flyback.

L: CH2 GND
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!
v 1 1ms

—&-&N#IH“ NP U SO SRR OO IO CH1 GND

CH2 GND
|
1olv I
5378-68
Figure 8-12. A13J200-4 color shutter drive;
A13TP148 vertical flyback.
R T—
5V, 1 2ms
o ‘ i
! : I J
1‘ . 3 ' l
| E J00E U CH1 GND
o 3
. 1
n | ' ” : CH2 GND
|
sv. 1 |

5378-69

Figure 8-13. A13U138-11 VDRIVE — GREEN(H);
A13U138-12 VDRIVE(H).
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5378-70
Figure 8-14. A13U138-12 VDRIVE(H);
A13TP148 vertical flyback.
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PROCESSOR LEDS

Four LEDs on the I/0 Processor Board (board asssembly A10) and six LEDs on the Control
Processor Board (board assembly A9) track the progress of the power-up diagnostic tests. When
the 1241 is powered on, the kernel circuit verification tests begin to run simultaneously on the I/O
and Control Processors. As each step of the kernel verification tests successfully proceed, the
status is recorded in these LEDs. When a failure is detected, the step at which the failure occurred
remains displayed on the LEDs.

For more specific troubleshooting information, refer to the appropriate processor’s LED error index
in this Troubleshooting and Repair section.

KERNEL SIGNATURE ANALYSIS

If neither the 1241 display nor the processor LEDs are operational, the technician has available an
additional troubleshooting aid. By removing the hardware strap and associated resistor pack on
either processor board, he may isolate the CPU (Central Processing Unit) from the ROM and RAM.
This operation places the CPU in a forced NOP (no operation) loop that increments the address
lines each time the CPU executes an instruction cycle. Using a signature analyzer, the technician
may take signatures from the processor kernel circuitry and compare them to predetermined
signature values contained in Tables 8-4 through 8-8. In this manner, the technician should be able
to determine the source of the problem.

Use the appropriate processor's schematic during kernel troubleshooting to help locate the
problem circuitry. Start troubleshooting the kernel circuitry by checking the clock, Vcc supply, and
reset line to the microprocessor. After placing the processor in a forced NOP loop, check the
microprocessor address lines to verify that the lines are incrementing (indicated by correct
signatures). After checking CPU signatures, continue by verifying address buffer signatures, then
decoder, and finally ROM signatures.

1/0 Processor Kemnel Troubleshooting

Before starting any troubleshooting procedures, ensure that the Z80 CPU on the I/O Processor
Board s receiving the necessary + 5 volts Vcc at A10U445-11 and 4 MHZ clock at U445-6. The fol-
lowing steps outline the setup procedure necessary for taking signatures on the 1/Q Processor
kernel circuitry:

1. With the 1241 powered down, remove the /O Processor Board and replace it on Extender
Board assembly A21.

2. Remove the resistor pack A10R455, remove the jumper A10J315, and place jumper A10J450
to the TEST position. (This puts the processor into a NOP loop.) Power up the 1241.

3. Remove the P6451 and P6107 probes from the top compartment of the TEKTRONIX 308 Data
Analyzer. Remove the probe tip (P/N 206-0252-00) from the top compartment and place it on
the P6107 probe. Connect the clip lead to +5 V (the Vcc pin of a close by TTL I.C.).

4. Set the 308 analyzer's TTL VAR switch to TTL. Connect the probes to the signature analyzer
and power it on. Select the 308's standard signature mode and connect the P6451's Clock,
Start, and Stop leads as indicated by the table.

5. Tables 8-4 through 8-6 contain Clock, Start, and Stop polarity settings, and signatures for the
I/O Processor kernel circuitry. The polarity settings are taken from test points located on the
/O Processor Board.
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NOTE

To ensure a proper signature analyzer setup, check the +5 volt and ground
signatures against the table being used.

Control Processor Kernel Troubleshooting

Before starting any troubleshooting procedures, ensure that the 8088 CPU on the Control
Processor Board is receiving the necessary +5 volts Vcc at AQU347-40 and 5 MHZ clock at U347-
19. The following steps outline the setup procedure necessary for taking signatures on the Control
Processor kernel circuitry:

1.

With the 1241 powered down, remove the Control Processor Board and replace it on Extender
Board assembly A21.

Remove the resistor pack A9R461 and place jumper A9J467 to the TEST position. (This puts
the processor into a NOP loop.) Power up the 1241.

Remove the P6451 and P6107 probes from the top compartment of the TEKTRONIX 308 Data
Analyzer. Remove the probe tip (P/N 206-0252-00) from the top compartment and place it on
the P6107 probe. Connect the clip lead to +5 V (the Vcc pin of a close by TTL I.C.).

Set the 308 analyzer's TTL VAR switch to TTL. Connect the probes to the signature analyzer
and power it on. Select the 308's standard signature mode and connect the P6451's Clock,
Start, and Stop leads as indicated by the table.

Tables 8-7 and 8-8 contain Clock, Start, and Stop polarity settings, and signatures for the
Control Processor kernel circuitry. The polarity settings are taken from test points located on
the Control Processor Board.

NOTE

To ensure a proper signature analyzer setup, check +5 volt and ground
signatures against the table being used.
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Table 8-4
I/O P SIGNATURES: CPU, BUFFERS, AND DECODERS
Clock I J280-1 +5 Volts 0001
Start I J280-9 GND 0000

Stop I J280-9 Indeterminate ——

Location Signature | Location Signature | Location Signature | Location Signature
A10U445 A10U340 1 29A6 12 - 4231
1 1293 2 HAP7 12 F2A6 13 . 4231
2 HAP7 3 3C96 13 PCO1 14 0001
3 3C96 4 -———- 14 0001 A10U120
4 3827 6 3827 A10U350 1 52F8
5 755P 7 755P 1 0000 2 HC89
6 0001 A10U130 2 -—-- 3 2H70
7 0000* 1 12U3 4 ---- 4 9840
8 0000* 2 1293 6 0001 5 0000
9 0000* 3 HAP7 8 SH21 6 HPP1
10 0000* 4 8P4P 10 0000 7 4814
11 0001 5 9840 11 Uuuu 8 0000
12 0000 6 A277 13 5555 9 4869
13 0000* 7 A68C 15 cccC 10 1P7P
14 0000* 8 0000 17 7F7F 11 A5U0
15 0000* 16 0001 19 0000 12 2H75
16 0000 A10U345 20 0001 13 3P95
17 0001 1 0000 A10U360 14 F388
18 0001 2 1293 1 HPPO 15 1603
19 0000 4 52F8 2 HPP1 16 0001
20 0001 6 UPFH 3 9840 A10U125
21 ---- 8 0AFA 4 9841 1 52F8
22 0001 9 0001 5 0000 2 HC89
23 0001 10 0000 6 0001 3 2H70
24 0001 1 -——-- 7 0000 4 9840
25 0001 13 HC89 8 0000 5 9840
26 0001 15 2H70 9 0001 6 HPPO
27 --- 17 HPPO 10 3P94 7 8A03
28 0001 19 0000 11 3P9s 8 0000
29 0000 20 0001 12 -—- 9 A305
30 Uuuu A10U270 13 ---- 10 CFP2
31 5555 1 0001 14 0001 1 4FU3
32 CCCC 2 0001 A10U365 12 7C4A
33 7F7F 3 0001 4 FF7U 13 6351
34 5H21 4 29A6 5 8P4P 14 8AGF
35 OAFA 5 P5H8 6 4231 15 APC9
. 36 UPFH 6 FF7U 7 0000 16 0001
37 52F8 7 0000 8 P5H8
38 HC89 8 4814 9 9841
39 2H70 9 0001 10 HPPO
40 HPPO 10 4814 11 4230

* Indicates that the Probe Tip (206-0252-00) was not connected to the P6107 probe when the signature was taken.

8-27



Troubleshooting and Repair—1241 Addendum

8-28

Table 8-5
I/0 P SIGNATURES: DECODERS AND BUFFERS OUTPUTS
Clock T J280-1 +5Volts 0001
Start I J280-9 GND 0000
Stop J J280-9
Location  Signature | Location Signature
A10U380 A10U340
1 3C96 9 755P
2 3827 10 3827
3 755P 15 3C96
4 0000 16 HAP7
5 0000 A10U345
6 0001 3 HPPO
7 F2A6 5 2H70
8 0000 7 HC89
9 PCO1 12 0AFA
10 12U3 14 UPFH
1 4P0A 16 52F8
12 P255 18 1293
13 U3H5 A10U350
14 0996 3 7F7F
15 6H49 5 cccc
16 0001 7 5555
9 Uuuu
12 5H21
14 0001
16 0000
18 0000
Table 8-6
I/O P SIGNATURES: ROM DATA LINES
Clock I J280-1 +5 Volts  P254
Start 1 UXXX-20* GND 0000
Stop J UXXX-20*
Location Signature | Location Signature | Location Signature
A10U160 A10U170 A10U185
1 813P 1 P2HO 1 C6AP
12 Fou4 12 Ut 12 HB8A4
13 02A8 13 A653 13 0P31
15 P38A 15 8704 15 8321
16 268C 16 4306 16 7F8A
17 2790 17 6AUS 17 UOAB
18 48P5 18 P497 18 HU18
19 3913 19 7678 19 C750
A10U165 A10U180
1 1636 1" 9784
12 Ca2uu 12 9H14
13 62U5 13 41CU
15 1513 15 C3A1
16 7FH3 16 4905
17 74UC 17 2218
18 30A1 18 9F2H
19 P1F2 19 7PAH

* Where XXX denotes ROM under test.
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Table 8-7
CON P SIGNATURES: CPU, BUFFERS, DECODERS, AND ROM
Clock 1 J100-1 GND 0000
Start J J100-10 +5 Volts 000U
Stop T J100-10  Indeterminate ——--
Location  Signature | Location Signature | Location Signature | Location Signature
ASU347 13 PUA7 A9U451 9 9696
1 0000 14 H389 1 0000 10 Uuuu
2 0005 15 H389 2 2A3U 20 258F
3 P064 16 69F8 3 9643 21 H389
4 69F8 17 69F8 4 U668 22 0009
5 7P50 18 000F 5 OPOP 23 7P50
6 H389 19 000F 6 9696 24 P962
7 P962 20 000U 7 -——- 25 PUA7
8 PUA7 A9U361 8 HHHA 26 P064
9 6C82 1 000U 9 uuuu A9U233
10 HF4A 2 000U 10 0000 1 258C
1 9643 3 000U 1 0008 2 0005
12 U668 4 ooou 12 7APF 3 000F
13 5655 5 0008 13 P90H 4 FFF2
14 P90OH 6 0008 14 5655 5 6669
15 ---- 7 0000 15 6225 6 3338
16 HHHA 8 0009 16 HPU1 7 CF17
17 0000 9 0009 17 HF4A 8 0000
18 0000 10 000U 18 6C82 9 258F
19 - 1 8953 19 -—-- 10 ooou
20 0000 12 7P50 20 000U 1 ooov
21 0000 13 4601 A9U255 12 000U
22 000U 14 000U 1 0008 13 000F
23 0000 A9U354 2 9F31 14 0005
24 0oou 1 Ccoc2 3 9F31 15 258F
25 0008 2 9F3P 4 258C 16 ooov
26 000H 3 9F31 5 000U ASU357
27 0000 4 0008 6 0oou 1 000U
28 0000 5 9F31 7 258F 2 HPU1
29 000U 6 9F3P 8 0000 3 A9H6
30 0000 7 Cc9c2 9 0oou 4 ooou
31 0000 8 0000 10 0oou 5 000U
32 0009 9 cac2 11 000U 6 000U
33 000U 10 9F3P 12 000U 7 ooou
34 0000 1 9F31 13 8953 8 0000
35 coc2 12 0008 14 892u 9 000U
36 cac2 13 9F31 15 000U 10 000U
37 C9C5 14 9F3P 16 000U 1 ooou
38 Cc9c2 15 C9C5 A9U257 12 000U
39 000F 16 000U 7 0000 13 2A3U
40 ooou A9U258 8 000U 14 0POP
A9U351 1 000F 9 000H 15 000U
1 0000 2 0005 10 000U 16 ooou
2 0005 3 000U 1 ooou ASU201
3 0005 4 P064 12 000U 1 0000
4 P064 5 69F8 13 8951 2 ooou
5 P064 6 4601 14 000U 3 9F31
6 7P50 7 0000 A9U135 4 ooou
7 7P50 8 485H 2 69F8 5 000U
8 P962 9 H389 3 -—-- 6 9F31
9 P962 10 4P15 4 HPU1 7 000U
10 0000 11 000U 5 2A3U 8 0000
11 0008 12 PUA7 6 OPOP 15 0000
12 PUA7? 13 P962 7 6225 16 000U
14 000U 8 7APF

8-29



Troubleshooting and Repair—1241 Addendum

8-30

Table 8-8
DIAGNOSTICS VERSION 9-0
CON P SIGNATURES: ROM DATA LINES

Clock I J101-11 45 Voits UP73
Start 1 U233-9 GND 0000
Stop I U233-9

Location Signature

ASU135
11 o7us
12 P676
13 6712
15 AG6HO
16 2UAH
17 FP33
18 AP86
19 PP30

TROUBLESHOOTING USING DIAGNOSTICS ERROR INFORMATION

DIAGNOSTICS OVERVIEW

With the exception of I/O Processor Kernel LED Error Indexes and Display Error indexes, the 1241
diagnostic tests are identical to those of the 1240. Refer to the 1240/1241 Logic Analyzer Service
Manual for error indexes not discussed in this section.

The 1241 diagnostic tests provide information describing the operational status of the 1241.
Diagnostics performed automatically at power-up check out major 1241 circuitry and firmware
functions. When power-up diagnostics are successfully completed, the 1241 defaults to the
Operation Level menu. If failures are detected during power-up diagnostics, the operator may
choose to continue with additional diagnostic tests or bypass the diagnostics (if failures are
acceptable, e.g., failures in acquisition boards not being used). If the 1241 is not able to produce a
screen display to summarize power-up failure information, the service technician must use other
methods to troubleshoot the malfunction. Table 8-1 outlines the troubleshooting procedures
available in this Troubleshooting and Repair section.

Diagnostic test results are reborted using three different menu displays which, in hierarchical order,
are:. Main Diagnostic (automatically displayed at power-up if a failure is detected), Module
Diagnostic, and Area Diagnostic. Refer to Diagnostic Menu Overview in Section 1 of the 1240/1241
Logic Analyzer Service Manualfor menu details. These diagnostic test menus supply the technician
with specific error indexes (and sometimes test resuits) that point to 1241 troubleshooting
information. In the event the 1241 does not detect a failure during power-up, access the diagnostics
by holding down any front panel key during power-up to induce a failure.

Some of the tests within the menus reside in the Diagnostic ROM pack, found in the 1240 Service
Maintenance Kit. The Diagnostic ROM pack also contains manual diagnostic tests (described later
in this section) and calibration routines. The calibration routines are discussed in the Verification
and Adjustment section in their respective adjustment procedures.

Table 8-9 indicates the location of the diagnostic code for each 1241 module.
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Table 8-9
DIAGNOSTIC CODE LOCATION

Module Code Location
I/O Processor 1/O Processor
Frontpanel I/0O Processor
Display 1/0 Processor
Comm pack /O Processor, COMM pack

Control Processor
Trigger
9-Channel Acq.
18-Channel Acq.
ROM pack
RAM pack

Control Processor
Control Processor, ROM pack
Control Processor, ROM pack
Control Processor, ROM pack

Control Processor

Control Processor

ERROR INDEX OVERVIEW

Diagnostic troubleshooting of the 1241 is based on the use of screen-displayed four-digit error
index numbers. Each number position in the four-digit sequence describes different information
about the circuitry being tested. Figure 8-15 shows the error-index format and gives a description of

the information indicated by each of the four digit positions.

Indicates the module
where the failure occurred.

Indicates the area
where the failure occurred.

Indicates the routine
number of the failed test.

Indicates the specific
I error number.

Error Index: 12 3 4

5378-71

Figure 8-15. 1241 error index format.
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Various troubleshooting information sources may be accessed by using the four-digit error index.
The following list outlines some of these diagnostic troubleshooting aids:

page-edge tabs for quick location of error indexes

area block diagrams showing the involved circuit blocks
component locators showing the board locations of involved parts
test descriptions that state the nature of the diagnostic test

lists of probable causes and recommended actions for repair

Since each error index is linked to many types of diagnostic information sources, it is important to
understand the connection between all of these informational areas. Troubleshooting An Example
Failure in the 1240/1241 Logic Analyzer Service Manual develops a procedure showing how to
access all available troubleshooting information for a sample error index.
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/0 PROCESSOR KERNEL
LED ERROR INDEXES

LED Status Test Name

Stage Number

0000
11
1110

Power-Up

Stage 0

1101
11F1
11FF

RAM

Stage 1

1011
1F11
1010
1F1F
1001
1FF1
1000
1FFF
F111
F11F

ROM

Stage 2

0101 COMM Pack
F1F1

FFFF

Stage 3

(0 = OFF, 1 = ON, F = flashing)

MSsB LSB
LED Position [ o o o
LED Number A10DS538 536 534 532
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KERNEL AREA - CIRCUIT OVERVIEW

The I/O Processor kernel circuitry is indicated by the shaded path on the block diagram. (The
shading indicates circuitry exercised for the first time during diagnostic testing.) This circuitry is
comprised of a Z80 microprocessor and the associated ROM and RAM circuitry, plus the
diagnostic LEDs and their latch. The microprocessor addresses the RAM through buffers
A10U350, U345, and U340, and decoders A10U380 and U130. The microprocessor addresses the
ROM through the same buffers and decoder A10U380. The microprocessor reads from the RAM
and the ROM via bidirectional buffer A10U550.

KERNEL AREA - TEST DESCRIPTION

The 1/O Processor Board has four LEDs that are used for fault analysis in the event of a kernel fail-
ure. If the kernel should fail at any point in the initial diagnostics, the LEDs will indicate at what stage
the fault occurred. The following table summarizes the LED error conditions. For more specific
information, refer to the error index descriptions later in this section.

1/0 PROCESSOR KERNEL LED ERROR SUMMARY

Led Status Probable Cause

0000 No instrument power-up. Bad power supply, Reset circuit, LED latch A10U335,
or decoder U365.

1111 Kernel failure. Unable to execute diagnostics. Bad processor A10U445, or bad
ROM A10U160.

1110 Began executing diagnostics code, but could not get to RAM tests. Bad ROM
A10U160.

1101 Entered RAM test, but did not finish. Bad ROM A12U175 (located on Display

‘ Board).

111 RAM test failed. The 1241 is looping on a bad address. Bad RAM A10U150.

11FF RAM test failed. The 1241 is looping on a bad address. Bad RAM A10U145.

1011 Began byte complement test on ROM A10U160, but did not finish. Bad ROM
A10U160. ‘

1F11 ROM A10U160 failed byte complement test. Bad ROM A10U160.

1010 Began checksum test on ROM A10U160, but did not finish. Bad ROM
A10U160.

1F1F ROM A10U160 failed checksum test. Bad ROM A10U160.

1001 Began complementary byte test on A10U165, but did not finish. Bad ROM
A10U160

1FF1 ROM A10U165 failed byte complement test. Bad ROM A10U165.

1000 Began checksum test on ROM A10U165, but did not finish. Bad ROM
A10U160.
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1/0 PROCESSOR KERNEL LED ERROR SUMMARY

Led Status Probable Cause

1FFF ROM A10U165 failed checksum test. Bad ROM A10U165.

F111 ROM A12U175 on the Dispilay Board failed byte complement test. Bad ROM
A12U175.

F11F ROM A12U175 on the Display Board failed checksum test. Bad ROM
A12U175.

0101 COMM pack cannot be accessed. Bad COMM pack ROM.

F1F1 COMM pack ROM failed checksum test. Bad COMM pack ROM.

FFFF All LEDs are flashing in a circular (rotating) pattern. This indicates a communica-

tion failure between the I/O Processor and the Control Processor. Suspect
A10U485, U580, U585, U590, U575, and U595.

(0 = off, 1 = on, F = fiashing)

MSB LSB
LED Position (o} o o o
LED Number A10DS538 536 534 532

Initially the instrument has no power applied (0000). When the instrument power is turned on, the
LEDs are also turned on (1111). The Z80 microprocessor is vectored to ROM A10U160 (1110). The
display registers A11U280 and U285 are initialized, the display screen is cleared, and the message
DIAGNOSTICS IN PROGRESS is printed on the screen. As each test runs, the kernel is expanded
and the LEDs are turned off in succession.

The code for the RAM test is stored on the Display Board in ROM A12U175. If the RAM test de-
tects a failure, it loops on the failed address (11F1 or 11FF). If no error is detected, the
microprocessor is vectored back to A10U160 and the ROM complementary byte test is entered
(1011). If the complementary byte test detects a failure, it exits to an error routine (1F11). If the
ROM complementary byte test passes, the ROM checksum test is entered (1010).

If the checksum test detects a failure, the LEDs display a failure (1F1F). If no failure is detected, the
complementary byte test for ROM A10U165 is entered (1001). If the complementary byte test
detects a failure, it exits to a failure routine (1FF1). If the complementary byte check for A10U165
passes, the ROM checksum test is entered (1000). If the ROM checksum test detects a failure, it
exits to an error routine (1FFF).

After completing the tests on A10U165, the same tests are performed on A12U175. First, a byte
compiement test is run on A12U175. If a failure is detected, the LEDs display a failure (F11F). If no
failure is detected, a checksum test is entered (F11F). If the checksum passes, an attempt is made
to access the COMM Pack. If access is not possible, an error routine is entered (0101). Next, a
checksum test is run on the COMM Pack ROM. If an error is detected, it exits to an error routine
(1FFF).
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If the ROM checksum test passes, the I/O Processor attempts communication with the Control
Processor. If a failure occurs during this attempt, the LEDs are set to a circular (rotating) pattern
(FFFF). If all of the tests have been successfully completed and communication with the Control
Processor is achieved, the LEDs begin indicating the operating modes of the 1241.

KERNEL AREA - POWER-UP ROUTINE DESCRIPTION

Power-up resets the Z80 microprocessor and the LED/Buzzer Latch A10U335 to initial conditions.
The microprocessor is vectored to address 0000r.x of the diagnostic ROM (A10U160). The display
registers A12U145 and U245 are initialized and the display is cleared. The message DIAGNOS-
TICS IN PROGRESS is printed on the display screen.

0000 LED Error Index (with no screen display)

Explanation: All LEDs should be reset ON at power-up, but a malfunction prevents the LEDs from
being lighted.

Probable Cause Action
No power to the 1241. Check the power source and the main fuse.
Power supply failure. Check all power supply voltages.
LED failure. Check all LEDs with an ohmmeter.
LED latch failure. Suspect A10U335.
Decoder failure. Suspect A10U365.
RESET line defective. Check RESET line by pressing the RESET switch,
A10S538, and observing pin 26 of U445.

1111 LED Error Index

Explanation: All LEDs will be reset ON when the 1241 is powered up, or when the manual reset is
pressed. If this test is not completed, the LEDs will remain on.

Probable Cause Action

Kernel failure. Move NOP jumper A10J450 to the TEST position (pin 2
to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a signature
analyzer and verify values listed in Kernel Signature
Analysis.

Wrong data in ROM or diagnostic | Suspect diagnostic ROM A10U160.
ROM failure.

Bad data buffer. Suspect U550.
Bad address decoder. Suspect U380.




1110 LED Error Index

Troubleshooting and Repair—1241 Addendum

Explanation: The LED DS532 will be turned off when the diagnostic ROM is entered. The code that
follows this action will initialize the display registers A12U145 and U245, clear the screen, and print
DIAGNOSTICS IN PROGRESS on the screen.

Probable Cause

Action

Kernel failure.

Diagnostic ROM failure.

Move NOP jumper A10J450 to the TEST position (pin 2
to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kernel Signature Analysis.

Suspect the diagnostic ROM A10U160.
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KERNEL AREA - RAM ROUTINE DESCRIPTION
The first RAM routine tests the 2K (B000he~B7FFnrex) of A10U150.

1101 LED Error Index

Explanation: The LED DS534 will be turned off after the message DIAGNOSTICS IN PROGRESS
is written to the screen and the RAM test is entered.

Probable Cause Action
RAM Test failed to run or finish. Suspect the diagnostic ROM A12U175, located on the
' Display Board.
Kernel failure. Move NOP jumper A10J450 to the TEST position (pin 2

to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kernel Signature Analysis.

Bad address decoder. Suspect A10U380.

11F1 LED Error Index
11FF LED Error Index

Explanation: This test checks both RAMs A10U150 and U145 for independence of all address and
data lines, as well as the ability to set and clear each bit within the RAMs. The appropriate LED er-
ror index indicates the failed RAM. LED A10DS534 flashes for a failure in RAM A10U150, however
both A10DS534 and DS532 flash for a failure in RAM A10U145.

First, all locations in both RAMs are filled with AAnex, then the first location is checked for that AA ex
value. If the value is present, it is replaced with CCrex and successive locations are checked and
changed until the end of memory. When the RAMs are filled with the CCrex value, the check and re-
place process is repeated using FOnex as the replacement value. Finally, the value OFrex is used in
the check and replacement process. When the check and replace process is complete, each RAM
memory location is again checked for the FOrex value.

Probable Cause Action
Error index 11F1: Bad RAM A10U150. | Suspect RAM A10U150.
Error Index 11FF: Bad RAM A10U145. | Suspect RAM A10U145.
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KERNEL AREA - ROM ROUTINE DESCRIPTION

The kernel ROM routine tests for complementary bytes and a correct checksum in the diagnostic
ROM, A10U160.

1011 LED Error Index

Explanation: The complementary byte test for ROM A10U160 began, but did not finish.

Probable Cause Action

Diagnostic ROM failure. Suspect the diagnostic ROM, A10U160.

1F11 LED Error Index

Explanation: ROM A10U160 failed the complementary byte test. This test checks the bytes at
1FFCrex and 1FFDrex to see if they are complementary.

Probable Cause Action
Diagnostic ROM failure. Suspect the diagnostic ROM, A10U160.
Kernel failure. ' "Move NOP jumper A10J450 to the TEST position (pin 2

to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kernel Signature Analysis.

1010 LED Error index
Explanation: The ROM checksum test for ROM A10U160 began, but did not finish.

Probable Cause Action
Diagnostic ROM failure. Suspect diagnostic ROM A10U160.
Kemel failure. Move NOP jumper A10J450 to the TEST position (pin 2

to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kernel Signature Analysis.
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1F1F LED Error Index
Explanation: ROM A10U160 failed the ROM checksum test.

Probable Cause Action
Diagnostic ROM failure. Suspect diagnostic ROM A10U160.
Kernel failure. Move NOP jumper A10J450 to the TEST position (pin 2

to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kernel Signature Analysis.

1001 LED Error Index
Explanation: A complementary byte test on ROM A10U165 began, but did not finish.

Probable Cause Action

Bad ROM A10U160. Suspect diagnostic ROM A10U160.

1FF1 LED Error Index

Explanation: ROM A10U165 failed the complementary byte test. This test checks the bytes at
3FFCrex and 3FFDrex to see if they are complementary.

Probable Cause Action
Bad ROM A10U165. Suspect A10U165.
Kernel failure. Move NOP jumper A10J450 to the TEST position (pin 2

to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kernel Signature Analysis.




1000 LED Error Index
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Explanation: A checksum test on ROM A10U165 began, but did not finish.

Probable Cause

Action

Bad ROM A10U160.

Suspect ROM A10U160.

1FFF LED Error index

Explanation: ROM A10U165 failed the checksum test.

Probable Cause

Action

Bad ROM A10U165.

Kernel failure.

Suspect ROM A10U165.

Move NOP jumper A10J450 to the TEST position (pin 2
to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kernel Signature Analysis.

F111 LED Error Iindex

Explanation: ROM A12U175 failed the complementary byte test. This test checks the bytes at
FFFCrex and FFFDnex to see if they are complementary.

Probable Cause

Action

Diagnostic ROM Failure.

Kernel failure.

Suspect the diagnostic ROM A12U175 located on the
Display Board.

Move NOP jumper A10J450 to the TEST position (pin 2
to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kermnel Signature Analysis.
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F11F LED Error index

Explanation: ROM A12U175 failed the checksum test.

Probable Cause

Action

Diagnostic ROM Failure.

Kernel failure.

Suspect the diagnostic ROM A12U175 located on the
Display Board.

Move NOP jumper A10J450 to the TEST position (pin 2
to 3). Remove the resistor pack A10R455 and buzzer
disable jumper A10J315. Check the Z80 microproces-
sor address, data, and control lines with a logic analyz-
er or signature analyzer and verify values listed in
Kernel Signature Analysis.
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KERNEL AREA - COMM PACK ROUTINE DESCRIPTION

The COMM pack routine tests for a correct ROM checksum in the installed COMM pack (GPIB:
A32U245, RS232: A32U126). The COMM pack is not a normal part of the processor kernel
circuitry. However, it is checked because proper operation is necessary for diagnostic testing.

0101 LED Error Index

Explanation: A COMM pack was detected, but was inaccessable.

Probable Cause Action

Bad COMM pack ROM. Suspect COMM pack ROM.

F1F1 LED Error Index
Explanation: A checksum test on COMM pack ROM failed.

Probabie Cause Action

Bad COMM pack ROM. Suspect COMM pack ROM.

FFFF LED Error Index

Explanation: After completing the kernel diagnostics, the I/O Processor attempted to communi-
cate with the Control Processor, but was unsuccessful. The LEDs are then set to a circular
(rotating) pattern to indicate this failure condition.

Probable Cause Action

Control Processor kernel failure. Check the LEDs on the Control Processor Board for the
rotating LED pattern. If LEDs indicate a problem other
than the kernel, repair the problem and repeat the tests.

Interprocessor communication queue | If the LEDs on the Control Processor Board are also in
failure. a rotating pattern, suspect the interprocessor commu-
nication queue consisting of A10U485, U580, U585,
U590, U575, and U595.
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3XXX DISPLAY
ERROR INDEXES

Error Index Area Name Area Number
31XX RAM AREA 1
32XX VSCROLL AREA 2
33XX HSCROLL AREA 3
34XX RVIDEO AREA 4
35XX HIGHLIGHT AREA 5

36XX WAVEFORM AREA 6
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module: D'SPLAY
area: RAM

DISPLAY RAM AREA - TEST DESCRIPTION

Since the display RAM has all of the current screen data in it, its contents must be saved before the
RAM test is run. The 4K of display RAM is set up in two parts: the Green RAM (A12U245) and the
Red RAM (A12U145). The Green RAM contains all the data displayed in green, and the red RAM
contains all the data displayed in red. Data that will be displayed in yellow is stored in both the Red
and Green RAMs. All the Green RAM is saved in system RAM locations B350nex through BB50rex.
Not all of the data stored in the Red RAM is saved; there is not enough room in the system RAM to
accomodate all of the Red RAM data. Only the first line and the area where test results reside are
saved. The first line of the Red RAM (D000sx — D035rs) is saved in system RAM at locations
BO00ex through B03rex. The test result area (D2C0nex — D57Fnex) is saved in system RAM locations
B040re: through B300nex. The Green RAM is tested first, then the Red RAM is tested. If a failure is
detected in the Green RAM, the test is aborted and the failure is reported. The Red RAM will not be
tested until the Green RAM is repaired.

The pattern AAnex is written to all locations being tested (A0O0Onex — A7FFnex). The first location is
read and checked for AAnex. If it contains AAnes, it is filled with CChex. If it does not contain AAnes, the
value read is reported as an error and the test is aborted. This sequence is repeated for each RAM
location under test. After the first read/write pass has been completed, all of the RAM under test
should contain CCrex.

The first location is now read and checked for CChex. If it contains CChres, it is filled with FOpex. If it
does not contain CCnex, the value read is reported as an error and the test is aborted. This sequence
is repeated for each RAM location under test. After this read/write pass has been completed, all of
the RAM under test should contain FOnex.

In the next pass, the first location is read and checked for FOnex. If it contains FOres, it is filled with
OF ex. If it doesn’t contain OF rex, the value read is reported as an error and the test is aborted. This
sequence is repeated for each RAM location under test. After this pass, all of the RAM under test
should contain OF rex.

The last pass of the test reads each location of the RAM under test in reverse order, starting with
the last location. If any location does not contain OF nex, the value read is reported as an error and the
test is aborted.

Before exiting the test, the screen data that was saved in system RAM is restored to the display
RAMS.



3111 Error Index

Troubleshooting and Repair—1241 Addendum

Explanation: The data read back was not correct.

Probable Cause

Action

The direct memory access synchroniz-
ing circuitry is not working correctly.

The 19.6 MHz clock or clock divider is
not working correctly.

Bad Green Display RAM.

The Display RAM Read Buffer or the
Write Latch is defective.

The Display RAM Address Multiplexer
is not working correctly.

One or more of the 8 data lines from
the Green Display RAM to the Display
RAM Read/Write Latch may be open
or shorted together.

One or more of the 11 address lines
from the Display RAM Address Multi-
plexer to the Green Display RAM may
be open or shorted together.

Loop on the RAM test and verify that the WAIT(L)
signal is being generated when the I/O Processor ac-
cesses the Display RAM. Check that the Write Enable
signal BUF(L) and the RAM data output latch control
signals LCP and LOE(L) are occurring. If any of the
signals are not occurring, suspect A12U408, U205,
U265, U410, U105, U200, U110, U405, U305, or U108.

Observe the screen with no diagnostic test running. If it
appears normal (i.e., the soft keys are correctly dis-
played), then the RAM is being written to but cannot be
read by the processor. If the screen display is garbied
and the RAM test is failing, the RAM is not being
correctly written to.

Check the duty cycle of the 19.6 MHz clock (A12U495,
pin 4). It should be between 40% and 60%. Check
4.8 MHz(L) and 2.4 MHz(L), also. All should be square
waves.

Suspect the Green Display RAM A12U245.
Suspect A12U155 or U255.

Suspect A12U160, U165, U260, U170, or U125.

Power down the instrument. Using an ohmmeter, check
the continuity of the data lines between the two points.

Power down the instrument. Using an ohmmeter, check
the continuity of the address lines between the two
points.
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3112 Error Index

Explanation: The data read back was not correct.

Probable Cause

Action

Bad Red Display RAM.

One or more of the 8 data lines from
the Red Display RAM to the Display
RAM Read Buffer and/or the Write
Latch may be open or shorted
together.

One or more of the 11 address lines
from the Display RAM Address Multi-
plexer to the Red Display RAM may be
open or shorted together.

Suspect A12U145.

Power down the instrument. Using an ohmmeter, check
the continuity of the data lines.

Power down the instrument. Using an ohmmeter, check
the continuity of the address lines.
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moaue: DISPLAY
area: VSCROLL

VERTICAL SCROLL AREA - TEST DESCRIPTION

The vertical scrolling circuitry is verified by scrolling a diagnostic character vertically through the di-
agnostic window, A10U295 and U190. The I/O Processor then reads back a portion of the
displayed video from the diagnostic window to verify that it is correct.

The diagnostic window register is latched by raster 200 (the bottom pixel row of line 25). The
diagnostic window register then contains every other one of the last eight pixels that were sent to
the video monitor before raster 200 occurred. Therefore, if no vertical or horizontal scrolling is
performed, the register contains four pixels from each of the last two characters on line 25.

The character scrolled through the window is a special diagnostic character. It was selected
because it supplies information that identifies which data line is bad in the character generation cir-
cuitry, or which bit is bad in the scrolling circuitry. A graphic representation of the diagnostic
character being scrolled on an 8 X 8 matrix is shown below:

X
- X

X

X .

The diagnostic character is scrolled upward by writing an incrementing count to the VSCROLL and
VWRARP registers in the Vertical Scrolling circuitry. As the character is scrolled, the value read back
through the diagnostic window register appears to be shifted right after each pixel is scrolled up
two rasters.

Verifying all the pixels requires two scrolling passes of the diagnostic character through the
window. On the first pass, 02nexis written to location AC0Orex, thus inverting the 8.8 MHz clock. The
diagnostic character is scrolled once and read. Then, the diagnostic character is scrolled twice and
read. This last sequence is repeated three times, to give a total of four reads. The values from the
four reads are checked against the expected pattern. If an error is detected, the test aborts and the
error is reported. If no errors are detected, the second pass of the test begins.

On the second pass, the 9.8 MHz clock is inverted by writing 03nex to location ACOOmex. The
diagnostic character is scrolled twice, then read. This sequence is repeated three times to give a to-
tal of four reads. The four values read are checked against the expected pattern. If an error is de-
tected, it is reported and the test is aborted. .



3210 Error Index
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Explanation: Before each read of the diagnostic window register, a 60 Hz interrupt must occur. In
this case, the 60 Hz interrupt did not occur and the diagnostic test was not run.

Probable Cause

Action

The 60 Hz interrupt is not working
correctly.

The 9.8 MHz clock circuitry is not
working.

The RG-LATCH signal is invalid.

Press the processor RESET switch to cause the 1/0
interrupt diagnostic to run again. This will establish that
the default 60 Hz interrupt is working. Since the 1/0
Processor's INTERRUPT test has already been run,
the failure is probably caused by writing different values
to A12U420. If the I/O interrupt test passes, loop on the
VSCROLL test and check A12U420, U310, and U105.

Loop on the VSCROLL test and check the 9.8 MHz(L)
signal at A12P650. Suspect A12U308, U310, or U420.

Loop on the VSCROLL test and check for 9.8 MHz at
pin 8 on A12U405. Check for RG-LATCH at pin 1 on
A12U105. Suspect A12U308, U310, U405, or U480.

3211-3214 Error Indexes

Explanation: While vertically scrolling the diagnostic character, an incorrect pattern was read back.
The last digit of the error index (1 through F) represents the number of read operations that were
performed before the error (1 through F) was detected.

Probable Cause

Action

The Vertical Scrolling Registers are
defective.

The High Address Adder is defective.

The Character Generator, the Input
Latch, or the Output Latch is defective.

The Character Parallel-To-Serial Con-
verter is defective.

Suspect the Vertical Scrolling Registers A12U185 and
U28s.

Suspect the High Address Adder, A12U190 and U290.

Suspect the Character ROM A12U130, the Character
Generators A12U230 and U235, the Input Latch
A12U140, or the Output Latch A12U225.

Suspect the Character Parallel-To-Serial Converter
A12U425.
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moaue: DISPLAY
aea: HSCROLL

HORIZONTAL SCROLL AREA - TEST DESCRIPTION

The horizontal scrolling circuitry is verified by scrolling a diagnostic character horizontally through
the diagnostic window, A10U295 and U190. The I/O Processor then reads back a portion of the
displayed video from the diagnostic window to verify that it is correct.

The diagnostic window register is clocked by raster 200. Since it is an 8-bit shift register, it will con-
tain the last eight pixels that were sent to the video monitor before raster 200 occurred. Raster 200
is the bottom pixel row of line 25. The character scrolled through the window is a special diagnostic
character. It was selected because it supplies information that identifies which data line is bad in the
character generation circuitry, or which bit is bad in the scrolling circuitry. A graphic representation
of the diagnostic character being scrolled horizontally (causing a waveform bottom-bar character to
be formed) on an 8 X 8 matrix is shown below:

e XXX XXXX

Since the test uses line 26 in the Display RAM, the contents of the Display RAM are saved in sys-
tem RAM at location BOOO~x. After saving the contents of the Display RAM, line 26 is filled with
FFnex. This causes the Display Board to select the timing character mode. When raster 200 occurs,
the character location on line 25 is clocked into the diagnostic window. The bottom-bar character
(shown above) is written to the character location on line 26 that is directly below the character lo-
cation on line 25.

Because the bottom-bar character is on character-pixel row 2, it is not positioned over raster 200
(character line 25). To position it over the correct raster row, the character is written to line 26 and
vertically scrolled up by seven raster rows. The second pixel row of the horizontal bar character is
then positioned over the last eight columns of raster row 200.

The diagnostic character is scrolled left by writing a sequence of values to the HBIT register (at lo-
cation C803rx) in the horizontal scrolling circuitry. As the character is scrolled left, the value read
back in the diagnostic window will appear to be shifted left by two after each scroli operation.

To make the verification algorithm as simple as possible, the character is scrolled once horizontally
before it is read the first time. The data sequence expected from the diagnostic window register is:
F1 hex, C7hex, E3hcx, thex.

When the test has been completed, the original contents of the Display RAM are restored.
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3310 Error Index

Explanation: Before each read of the diagnostic window register, a 60 Hz interrupt must occur. In
this case, the 60 Hz interrupt did not occur and the diagnostic test was not run.

Probable Cause Action

The 60 Hz interrupt is not working | Press the processor RESET switch to cause the power
correctly. up diagnostics to run. This will establish that the default
60 Hz interrupt is working.

Since the 1/0 Processor INTERRUPT test has already
been run before reaching this point, the failure is proba-
bly caused by writing different values to A12U420. If the
I/O INTERRUPT test passes, loop on the VSCROLL
test and check A12U420, U310, and U105.

3311 Error index

Explanation: While horizontally scrolling the diagnostic character, an incorrect pattern was read
back. The pattern expected was F1nex.

Probable Cause Action

The Horizontal Scrolling Registers are | Suspect the Horizontal Scrolling Registers A12U195
defective. and U295.

The Low Address Counter is defective. | Suspect the Low Address Counter, A12U198 and
U298.

The Display Formatter Latch is | Suspect the Display Formatter Latch A12U125.
defective.

The Character Generator is defective. | Suspect the Character Generator, A12U235 and U230.

The signal VLATCH is in the wrong | Check A12U420 pin 7 for a high. Check that the
phase. ) VLATCH pulse (A12P650, A47) occurs while the
VDRIVE GREEN signal (A12U310 pin 13) is high. If it
does not, suspect A12U310 and/or U420.
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Explanation: While scrolling horizontally, an incorrect pattern was read back. The pattern

expected was C7rex.

Probable Cause

Action

The Horizontal Scrolling Registers are
defective.

The Low Address Counter is defective.

The Display Formatter Latch is
defective.

The GO TO TIMING circuitry is not
working.

The Video Generator is defective.

The circuitry that inverts the 9.8 MHz
clock is not working.

The INDEX signal is inverted.

Suspect the Horizontal Scrolling Registers A12U195
and U295.

Suspect the Low Address Counter, A12U198 and
U298.

Suspect the Display Formatter Latch A12U125.

Check that the TMODE (pin 16 on A12U230 and U235)
and the GTMODE (pin 1 on A12U310, pin 5 on U170,
and pin 5 on U295) signals are going high for character
line 25.

Check the TMODE(L) signal at pin 12 on A12U100 and
the GTMODE(L) signal at pin 2 on A12U208 to see that
they are going low. Check that the LOADC(L) signal at

. pin 8 on A12U430 is pulsing low.Suspect A12U430,

U100, U108, U110, U125, U205, U208, U310, U170, or
uU105.

Suspect the Video Generator, A12U235 and U230.

Check the 9.8 MHz clock at pin 6 on A12U305. Check
pin 2 on A12U420 for a low. Suspect A12U305 or
U420.

Check pin 7 on A12U420 for a high. Suspect A12U420.

3313 Error Index

Explanation: While scrolling horizontally, an incorrect pattern was read back. The pattern

expected was E3pex.

Probable Cause

Action

The 9.8 MHz clock was not inverted.

Check the 9.8 MHz clock at pin 6 on A112U305. Check
pin 2 on A12U420 for a high. Suspect A12U305 or
U420.
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3314 Error index

Explanation: While scrolling horizontally, an incorrect pattern was read back. The expected
pattern was 8Fhex.

Probable Cause Action

The 9.8 MHz clock was not inverted. Check the 9.8 MHz clock at pin 6 on A12305. Check pin
2 on A12U420 for a high. Suspect A12U305 or U420.
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moduile: DlSPLAY
area: RVIDEO

REVERSE VIDEO AREA - TEST DESCRIPTION

The reverse video circuitry is verified using the diagnostic window, A10U295 and U190. When the
I/O Processor reads a standard video pixel from the diagnostic window, it has a binary value of 1. A
reverse video pixel is read as a binary value of 0.

First, a reverse video space character is written to the character position in Display RAM that
contains raster 200 (character line 25). Next, the test waits for one 60 Hz interrupt prior to reading
the diagnostic window. This synchronizes the reading of the diagnostic window register with the
updating of the register by hardware. When the interrupt occurs, the diagnostic window register is
read, expecting a value of FOnex. Next, the 9.8 MHz clock is inverted and the diagnostic window reg-
ister is read again. It should contain FOrex.

3410 Error Index

Explanation: Before each read of the diagnostic window, a 60 Hz interrupt must occur. In this
case, the 60 Hz interrupt did not occur and the diagnostic test was not run.

Probable Cause Action

The 60 Hz interrupt is not working | Run the /O Processor's INTERRUPT area diagnostic
correctly. test to determine why the interrupt is not working.
Since the I/O INTERRUPT has already been run before
reaching this point, the failure is probably intermittent.
Looping on the interrupt test may help in finding the
error.

3421 Error Index
Explanation: The reverse video space character could not be read back.

Probable Cause Action

The 19.6 MHz clock or the Clock Divid- | Check the 19.6 MHz clock at pin 4 on A12U495. Check
er is not working. the output frequencies of the Clock Divider A12U485.
Suspect A12U495 or U485.

The generated character was not | Suspect the Video Generator (A12U235 and U230).
correct.

The 9.8 MHz inversion circuitry is not | Suspect A12U305 or U420.
working.

3422 Error Index
Explanation: The reverse video space character could not be read back.

Probable Cause Action

The 9.8 MHz inversion circuitry is not | Suspect A12U305 or U420.
working.
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8-66

module: DISPLAY
area: HIGHLIGHTING

HIGHLIGHTING AREA - TEST DESCRIPTION

The highlighting circuitry is verified using the diagnostic window, A10U295 and U190. Prior to
reading the diagnostic window, it is necessary to wait for a 60 Hz interrupt. This synchronizes the
reading of the diagnostic window register with the updating of the register.

The test first writes a highlighting space character to the diagnostic window location in Display
RAM (A12U145 and U245). The value O1nex is written to ACOOrx; this allows the Red RAM
A12U145 to be read with the 9.8 MHz clock inverted. The contents of the diagnostic window is
checked for FOnex. Next, 02nexis written to AC00xes; this allows the Green RAM A12U245 to be read
with the 9.8 MHz clock inverted. The contents of the diagnostic window is read and should contain
FOrex. The value 03nexis written to AC0Ores; this allows the Green RAM to be read with the 9.8 MHz
clock not inverted. The contents of the diagnostic window is read and should be FOnex. Finally, 04 is
written to AC0Orex; this allows the Red RAM to be read with the 9.8 MHz clock not inverted. The
contents of the diagnostic window register is checked for FOnex.

3510 Error index

Explanation: Before each read of the diagnostic window register, a 60 Hz interrupt must occur. In
this case, the 60 Hz interrupt did not occur and the diagnostic test was not run.

Probable Cause Action

The 60 Hz interrupt is not working | Run the I/O Processor's INTERRUPT area diagnostic
correctly. test to determine why the interrupt is not working.
Since the I/O INTERRUPT test has already been run
before reaching this point, the failure is probably an
intermittent one. Looping on the interrupt test may help
in finding the error.

3511 Error index

Explanation: The highlight space character could not be read back from the Red RAM with the nor-
mal 9.8 MHz(H) clock.

Probable Cause Action
The 19.6 MHz clock or the Clock Divid- | Check the 19.6 MHz clock at A12U495, pin 4. Check
er circuitry is not working. the output frequencies of the Clock Divider A12U485.

The generated character was not | Suspect the Video Generator (A12U235 and U230).
correct.

The circuitry to invert the 9.8 MHz(H) | Suspect the 9.8 MHz(H)inversion circuitry (A12U420 or
clock is not working. U305). ’

The INDEX signal inversion circuitry is | Suspect the INDEX inversion circuitry (A12U420 and
not working. U305). '




3512 Error Index
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Explanation: The highlight space character could not be read back from the Green RAM with the

9.8 MHz(H) clock inverted.

Probable Cause

Action

The 9.8 MHz clock inversion circuitry is
not working.

The circuitry to invert the INDEX signal
is not working.

Suspect the 9.8 MHz inversion circuitry (A12U420 and
U305).

Suspect the INDEX inversion circuitry (A12U420 and
U305).

3513 Error index

Explanation: The highlight space character could not be read back from the Green RAM with the

normal 9.8 MHz(H) clock.

Probable Cause

Action

The 9.8 MHz clock inversion circuitry is
not working.

The circuitry to invert the INDEX signal
is not working.

Suspect the 9.8 MHz inversion circuitry (A12U420 and
U305).

Suspect the INDEX inversion circuitry (A12U420 and
U305).

3514 Error Index

Explanation: The highlight space character could not be read back from the Red RAM with the

9.8 MHz clock inverted.

Probable Cause

Action

The circuitry that inverts the 9.8 MHz
clock is not working.

The circuitry that inverts the INDEX
signal is not working.

Suspect the 9.8 MHz inversion circuitry (A12U420 and
U305).

Suspect the INDEX inversion circuitry (A12U420 and
U305).
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moduie: DISPLAY
aea: WAVEFORM

WAVEFORM (GENERATION) AREA -~ TEST DESCRIPTION

The timing and glitch waveform generation circuitry is verified by writing timing and glitch
characters to the Display RAM. The characters are then scrolled through the diagnostic window,
A10U295 and U190. The 1/O Processor reads back a portion of the displayed video from the
diagnostic window to verify that it is correct.

The test starts by saving the contents of the Display RAMs in system RAM. Then, a timing
waveform character (graphically shown below) is written to the Display RAM. The display is
scrolled vertically one raster line to align the top raster row of the character with the diagnostic win-
dow (raster 200). Timing character mode is selected by writing FFnex to the first character position of
line 25. (Actually, line 25 is filled with FFrex.) The timing waveform character is scrolled vertically
eight rasters. The I/O Processor reads the diagnostic window each time the display is scrolled. If a
failure is detected, the test ends and the failure is reported. iIf no failure is detected, the 9.8 MHz
clock is inverted and the timing waveform character is checked again. Verification with one phase of
the 9.8 MHz clock checks the even-numbered pixels and the other checks the odd-numbered
pixels. :

When the timing waveform character has been successfully scrolled and read back, the test writes
the glitch waveform character (graphically represented below) to the Display RAM. This time the
display is scrolled vertically two rasters to align the top raster row of the character with the
diagnostic window. The glitch waveform character is scrolled vertically eight rasters. The 1/0
Processor reads back from the diagnostic window after each scroll operation. This sequence is
performed twice: once with the 9.8 MHz clock non-inverted and once with it inverted. If a failure is
detected, the test ends and the failure is reported. ‘

A graphic representation of the timing and glitch waveform characters on an 8 X 8 matrix is shown
in the following:

* X x x x o Y Y L] L] L ] * L L ] o L]
[ ] [ ] [ ] [ x * [ ] [ ] L L ] x x ® L ] L J [ ]
e o o o x e o o e o x x e o o o
e e o o x e o o o o X x e o o o
o o o o Y o o o e o x X e o o o
c s e e XXXX e X X+ XXXX
Timing Waveform Glitch Waveform
Character Character
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3610 Error Index

Explanation: Before each read of the diagnostic window register, a 60 Hz interrupt must occur. In
this case, the 60 Hz interrupt did not occur and the diagnostic test was not run.

Probable Cause

Action

The 60 Hz interrupt is not working
correctly.

Run the I/O Processor INTERRUPT area diagnostic
test to determine why the interrupt is not working.
Since the I/O INTERRUPT test has already been run
before reaching this point, the failure is probably inter-
mittent. Looping on the interrupt test may help in finding
the error.

3611 Error Index

Explanation: While vertically scrolling the timing waveform character, an incorrect pattern was

read back.

Probable Cause

Action

The circuitry to invert the 9.8 MHz
clock is not working.

The Glitch/Timing Character Latch is
defective.

The Timing Character Parallel-To-Seri-
al Converter is defective.

The Parallel-To-Serial Converter Out-
put Latch is not working.

The Video Generator is defective.

Check that pin 2 on A12U420 goes low. Suspect
A12U420 or U310.

Suspect the Glitch/Timing Character Latch A12U125.
Suspect the Timing Character Parallel-To-Serial Con-
verter A12U425,

Suspect Latch A12U200.

Suspect the Video Generator A12U230 and U235.

3612 Error Index

Explanation: While vertically scrolling the timing character, an incorrect pattern was read back.

Probable Cause

Action

The circuitry that inverts the 9.8 MHz
clock is not working.

Check that pin 2 on A12U420 goes high. Suspect
A12U420 or U310.
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3613-3614 Error indexes

Explanation: While vertically scrolling the glitch waveform character, an incorrect pattern was read
back.

Probable Cause Action

The Video Generator is defective. Suspect the Video Generator A12U230 and U235.

8-71
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REPLACEABLE ELECTRICAL PARTS

PARTS ORDERING INFORMATION

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

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

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

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

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemblies are listed in numerical order.
When the complete component number of a part is known, this list
will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mfr. Code Number to Manufacturer index for the
Electrical Parts List is iocated immediately after this page. The
Cross index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations contform to American National Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assemblies,
subassemblies and parts. Examples of this numbering method
and typical expansions are iliustrated by the following:

component number
R1234

Example a.
A23R1234 A23

Assembiy number Circuit number

Read: Resistor 1234 of Assembly 23

Example b. component number

A23A2R1234 A23 A2 R1234
Assembly Subassembly Circuit
number number number

bly 23

Read: Resistor 1234 of Sub bly 2 of A

Only the circuit number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit board
illustration is clearly marked with the assembly number.
Assembly numbers are also marked on the mechanical exploded
views located in the Mechanical Parts List. The component
number is obtained by adding the assembly number prefix to the
circuit number.

The Electrical Parts List is divided and arranged by
assemblies in numerical sequence (e.g., assembly A1 with its
subassemblies and parts, precedes assembly A2 with its sub-
assemblies and parts).

Chassis-mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List.

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number to be used when ordering replace-
ment part from Tektronix.

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the serial number at which the
part was first used. Column four (4) indicates the serial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers. '

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List, an item Name is separated from the
description by a colon (). Because of space limitations, an item
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

MFR. CODE (column six of the Electrical Parts
List)

indicates the code number of the actual manufacturer of the
part. (Code to name and address cross reference can be found
immediately after this page.)

MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufacturers part number.

9—1241 Addendum
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CROSS INDEX - MFR CODE NUMBER TO MANUFACTURER

g:io Manufacturer Address City, State, Zip Code

(0681  MINE SAFETY APPLIANCE CO 1421 CLARKVIEW RD BALTIMORE MD 21209-2103

779 AMP INC 2800 FULLING MILL HARRISBURG PA 17105

D853  SANGAMO WESTON INC SANGAMO RD PICKENS SC 29671-9716
COMPONENTS DIV PO BOX 128

01121  ALLEN-BRADLEY CO 1201 S 2ND ST MILWAUKEE W1 53204-2410

01295 TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPY DALLAS TX 75265
SEMICONDUCTOR GROUP PO BOX 655012

(1537 MOTOROLA 2553 N EDGINGTON ST FRANKLIN PARK IL 60131-3401

01807  PETERSEN RADIO CO INC 2800 WEST BROADWAY COUNCIL BLUFFS IA 51501-3412
PULSE ENGINEERING SUBSIDIARY P 0 BOX 12235

(1961  VARIAN ASSOCIATES INC 7250 CONVOY CT SAN DIEGO CA 92112

(P113  COILCRAFT INC 1102 SILVER LAKE RD CARY IL 60013-1658

(B508  GENERAL ELECTRIC CO W GENESEE ST AUBURN NY 13021

(4072 BELL INDUSTRIES COMPTON CA 94539

(1099  CAPCO INC 1328 WINTERS AVE GRAND JUNCTION CO 81502
DIV OF AVX CORP P 0 BOX 867

(222  AVX CERAMICS 19TH AVE SOUTH MYRTLE BEACH SC 29577

01426  ITW SWITCHES 6615 W IRVING PARK RD CHICAGD IL 60634-2410

04713 MOTOROLA INC 5005 £ MCDOWELL RD PHOENIX AZ 85008-4229

(6574  VIKING CONNECTORS INC 21001 NORDHOFF ST CHATSWORTH CA 91311-5911

(6828  GENERAL INSTRUMENT CORP 600 W JOHN ST HICKSVILLE NY 11802

(7263  FAIRCHILD SEMICONDUCTOR CORP 10400 RIDGEVIEW CT CUPERTINO CA 95014

(8023  CORNELL-DUBILIER ELECTRONICS 2652 DALRYMPLE ST SANFORD NC 27330

12697  CLAROSTAT MFG CO INC LOWER WASHINGTON ST DOVER NH 03820

12954  MICROSEMI CORP - SCOTTSDALE 8700 E THOMAS RD SCOTTSDALE AZ 85252

12969  UNITRODE CORP 5 FORBES RD LEXINGTON MA 02173-7305

14099  SEMTECH CORP 652 MITCHELL ROAD NEWBURY PARK CA 91320-2211

14301  ANDERSON ELECTRONICS INC 310 PENN ST HOLLIDAYSBURG PA 16648-2009

14752  ELECTRO CUBE INC 1710 S DEL MAR AVE SAN GABRIEL CA 91776-38%5

15454 KETMA 2900 BLUE STAR STREET ANAHETM CA 92806-2591

15818  TELEDYNE SEMICONDUCTOR 1300 TERRA BELLA AVE MOUNTAIN VIEW CA 94043-1836

17856  SILICONIX INC 2201 LAURELWOOD RD SANTA CLARA CA 95054-1516

18324  SIGNETICS CORP 4130 S MARKET COURT SACRAMENTO CA 95834-1222

18796  MURATA ERIE NORTH AMERICAN INC 1900 W COLLEGE AVE STATE COLLEGE PA 16801-2723

19396 ILLINOIS TOOL WORKS INC 1205 MCCONVILLE RD LYNCHBURG VA 24502-4535
PAKTRON DIV PO BOX 4539

19701.  MEPCO/CENTRALAB PO BOX 760 MINERAL WELLS TX 76067-0760

2932  KYOCERA INTERNATIONAL INC 11620 SORRENTO VALLEY RD SAN DIEGO CA 92121

22526 DU PONT E I DE NEMOURS AND CO INC 515 FISHING CREEK RD NEW CUMBERLAND PA 17070-3007

24546 CORNING GLASS WORKS 550 HIGH ST BRADFORD PA 16701-3737

27012 MICRO DEVICES CORP 1320 S MAIN ST MANSFIELD OH 44907-2516
SUB OF EMERSON ELECTRIC CO PO BOX 3538

Z7014  NATIONAL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR SANTA CLARA CA 95051-0606

27264 MOLEX INC 2222 WELLINGTON COURT LISLE IL 60532-1613

31433  KEMET ELECTRONICS CORP PO BOX 5928 GREENVILLE SC 29606

31781 EDAC INC 20 RAILSIDE RD DON MILLS ONT CAN M3A 1M

31918  ITT SCHADOW INC 8081 WALLACE RD EDEN PRAIRIE MN 55344-2224

X159 WEST-CAP ARIZONA 2201 E ELVIRA ROAD TUCSON AZ 85706-7026

$293  INTERSIL INC 10600 RIDGEVIEW COURT CUPERTINO CA 95014-0704

2997  BOURNS INC 1200 COLUMBIA AVE RIVERSIDE CA 92507-2114

0%  COLORADO CRYSTAL CORP 2303 W 8TH ST LOVELAND CO 80537-5268

333 SILICON GENERAL INC 11651 MONARCH ST GARDEN GROVE CA 92641-1816
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Replaceable Electrical Parts—1241 Addendum

CROSS INDEX ~ MFR CODE NUMBER TO MANUFACTURER

Code Manufacturer Address City, State, Zip Code
3335  ADVANCED MICRO DEVICES 901 THOMPSON PL SUNNYVALE CA 94086-4518
3649  INTEL CORP 3065 BOWERS AVE SANTA CLARA CA 95051
50434  HEWLETT-PACKARD CO 370 W TRIMBLE RD SAN JOSE CA 95131
50579  SIEMENS COMPONENTS INC 19000 HOMESTEAD RD CUPERTINO CA 95014-0712
54422  NORTHWEST TECHNOLOGY INC 1600 NW WASHINGTON BLVD GRANDS PASS OR 97526-10%2
54473  MATSUSHITA ELECTRIC CORP OF AMERICA ONE PANASONIC WAY SECAUQUS NJ 07094-2917
$4937  DEYOUNG MANUFACTURING INC 12920 NE 125TH WAY KIRKLAND WA 98034-7716
55680 NICHICON /AMERICA/ CORP 927 £ STATE PKY SCHAUMBURG IL 60195-4526
56289  SPRAGUE ELECTRIC (O 92 HAYDEN AVE LEXINGTON MA 02173-7929
57034  ADVANCED CIRCUIT TECHNOLOGY INC 118 NORTHEASTERN BLVD NASHUA NH 03061
57668  ROHM CORP 8 WHATNEY IRVINE CA 92713
361  QUALITY TECHNOLOGIES CORP 3400 HILLVIEW AVE PALO ALTO CA 94304-1319
9660 TUSONIX INC 7741 N BUSINESS PARK DR TUCSON AZ 85740-7144
60705 CERA-MITE CORPORATION 1327 6TH AVE GRAFTON WI 53024-1831
PANASONIC INDUSTRIAL CO DIV PO BOX 1502
61058 MATSUSHITA ELECTRIC CORP OF AMERICA ONE PANASONIC WAY SECAUCUS NJ 07094-2917
61772  INTEGRATED DEVICE TECHNOLOGY 3236 SCOTT BLVD SANTA CLARA CA 95051
61857  SAN-O INDUSTRIAL CORP 85 ORVILLE DR BOHEMIA LONG ISLAND NY 11716-2501
61892 NEC ELECTRONICS USA INC 1 NATICK EXECUTIVE PARK NATICK MA 01760
MICROCOMPUTER DIVISION
ADVANCED CIRCUITS ENGINEERING
64155  LINEAR TECHNOLOGY CORP 1630 MCCARTHY BLVD MILPITAS CA 95035-7417
66801  BKC INTERNATIONAL ELECTRONIC INC 6 LAKE ST LAWRENCE MA 01841-3011
66958 SGS SEMICONDUCTOR CORP 1000 £ BELL RD PHOENIX AZ 85022-2649
73138 BECKMAN INDUSTRIAL CORP 4141 PALM ST FULLERTON CA 92635
75042  IRC ELECTRONIC COMPONENTS 401 N BROAD ST PHILADELPHIA PA 19108-1001
75498  MULTICOMP INC 3005 SW 154TH TERRACE #3 BEAVERTON OR 97006
75915  LITTELFUSE INC 800 E NORTHWEST HWY DES PLAINES IL 60016-3049
W MILLER DIV PO BOX 5825
76493  BELL INDUSTRIES INC 19070 REYES AVE COMPTON CA 90224-5825
80009 TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 97077-0001
81483  INTERNATIONAL RECTIFIER 9220 SUNSET BLVD LOS ANGELES CA 90069-3501
&389  SWITCHCRAFT INC 5555 N ELSTRON AVE CHICAGD IL 60630-1314
8003 VARO INC 2203 W WALNUT ST GARLAND TX 75042
8411  AMERICAN SHIZUKI CORP 301 WEST O ST OGALLALA NE 69153-1844
91637 DALE ELECTRONICS INC 2064 12TH AVE COLUMBUS NE 68601-3632
TK0213 TOPTRON CORP TOKYO JAPAN
TKO515 EVOX-RIFA INC 100 TRI-STATE INTERNATIONAL LINCOLNSHIRE IL 60015
TK0858 STAUFFER SUPPLY CO (DIST) 810 SE SHERMAN PORTLAND OR 97214
TKO900 UNITED CHEMI-CON INC 9801 W HIGGINS ROSEMONT IL 60018-4704
TK1016 TOSHIBA AMERICA INC 2692 DOW AVE TUSTIN CA 92680
TK1345 ZMAN AND ASSOCIATES 7633 S 180TH KENT WA 98032
TK1375 ESAM PO BOX 376 GRANTS PASS OR 97526
TK1386 PYRAMID ELECTRONICS SUPPLY INC 9757 JUANITA DRIVE NE KIRKLAND WA 98034
TK1456 PAPST MECHATRONIC CORP AQUIDNECK INDUSTRIAL PK NEWPORT RI 02840
TK1483 TEKA PRODUCTS INC 45 SALEM ST PROVIDENCE RI 02907
TK2156  ACACIA/DEANCO 7763 SW CIRRUS RD BEAVERTON OR 97005-6452
TK2209 MICRON TECHNOLOGY INC 2805 £ COLUMBIA RD BOISE ID 83706
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Tektronix Serial Number Mfr ‘
Componant No. Part Number Effect  Discont Part Name & Description Code  Mtr Part Number
) et CIRQUIT BD ASSY:PT-1
(NOT AVAIABLE,ORDER 672-1130-00)
L CIRCUIT BD ASSY:PT-2
(NOT AVAIABLE,ORDER 672-1130-00)
. 1 S e CIRQUIT BD ASSY:LED-1
(NOT AVAIABLE,ORDER 672-1130-00)
. CIRQUIT BD ASSY:LED-2
(NOT AVAIABLE,ORDER 672-1130-00)
A5 670-7529-00 CIRQUIT BD ASSY:KEYBOARD 80009  670-7529-00
N7 670-7534-15 CIRQUIT BD ASSY:PWR SPLY 80009  670-7534-15
A8 670-7528-07 CIRQUIT BD ASSY:INTERFACE 80009  670-7528-07
9 670-7527-15 CIRQUIT BD ASSY:CONTROL PROCESSOR 80009  670-7527-15
A0 670-7526-15 B010100 B010323 CIRCUIT BD ASSY:1/0 PROCESSOR 80009  670-7526-15
A0 670-7526-16 B010324 CIRQUIT BD ASSY:1/0 PROCESSOR 80009  670-7526-16
A2 670-8689-00 8010100 B010483 CIRCUIT BD ASSY:DISPLAY 80009  670-8689-00
A2 670-8689-01 8010484 BO11626 CIRCUIT BD ASSY:DISPLAY 80009  670-8689-01
A2 670-8689-02 BO11627 CIRQUIT BD ASSY:DISPLAY 80009  670-8689-02
A3 670-8688-00 B010100 B010127 CIRQUIT BD ASSY:CRT DRIVE 80009  670-8683-00
A3 670-8688-01 B010128 B010182 CIRQUIT BD-ASSY:CRT DRIVE 80009  670-8688-01
A3 670-8688-02 BO10183 B010540 CIRCUIT BD ASSY:CRT DRIVE 80009  670-8688-02
Al3 670-8683-03 BO10541 CIRQUIT BD ASSY:CRT DRIVE 80009  670-8688-03
Al4 670-7523-10 B010100 8010883 CIRCUIT BD ASSY:TRIGGER 80009 670-7523-10
Al4 670-7523-11 BO108%4 CIRQUIT BD ASSY:TRIGGER 80009 670-7523-11
A5 670-7524-09 CIRQUIT BD ASSY:9 CHAN ACQ 80009  670-7524-09
(124001 ONLY)
Al6 670-7703-07 CIRCUIT BD ASSY:18 CHANNEL ACQUISITION 80009  670-7703-07
(1240D2 ONLY)
A1 670-7539-02 CIRQUIT BD ASSY:MAIN EXTENDER 80009  670-7539-02
(067-1103-02 OPTIONAL ACCESSORY)
A2 670-8567-00 CIRQUIT BD ASSY:ACQUISITION EXTENDER 80009 670-8567-00
(067-1103-03 OPTIONAL ACCESSORY)
Al 670-7696-00 CIRCQUIT BD ASSY:RS232 80009  670-7696-00
(1200C01 OPTIONAL ACCESSORY)
32 670-7697-01 B020170 B021276 CIRQUIT BD ASSY:GPIB 80009  670-7697-01
(1200C02 OPTIONAL ACCESSORY)
A2 670-7697-02 B021277 B021374 CIRCUIT BD ASSY:GPIB 80009  670-7697-02
(1200C02 OPTIONAL ACCESSORY)
A32 670-7697-03 B021375 CIRQUIT BD ASSY:GPIB 80009  670-7697-03
(1200C02 OPTIONAL ACCESSORY)
M1 670-7620-00 B010100 B013917 CIRCUIT BD ASSY:8K RAM PACK 80009  670-7620-00
(12RS01 ONLY,OPTIONAL ACCESSORY)
M1 670-7620-01 B013918 CIRQUIT BD ASSY:8K RAM PACK 80009  670-7620-01
(12RSO1 ONLY,OPTIONAL ACCESSORY)
M2 670-7538-00 CIRQUIT BD ASSY:32K ROM PACK 80009  670-7538-00
(067-1103-03,12RD01 , 12RS11,12RS12,0PTIONAL
ACCESSORIES)
. ) bt CIRQUIT BD ASSY:PT-1
(NOT AVALABLE,ORDER 672-1130-00)
A010110 151-0252-01 SEMICOND DVC,PH:NPN,SI,100M,T0-18 50579  LPT 100B
010130 151-0252-01 SEMICOND DVC,PH:NPN,SI,100M4,T0-18 50579 LPT 100B
010150 151-0252-01 SEMICOND DVC,PH:NPN,SI,100M4,70-18 50579 LPT 1008
010170 151-0252-01 SEMICOND DVC,PH:NPN,SI,100M4,T0-18 50579 LPT 1008
/010190 151-0252-01 SEMICOND DVC,PH:NPN,SI,100M¥,T0-18 50579 LPT 100B
A01R110 317-0105-00 RES,FXD,CMPSN: 1M OHM,5%,0.125W 01121 1M 5% 0.125w
A01R130 317-0105-00 RES,FXD,CMPSN: 1M OHM,5%,0.125W 01121 1M 5% 0.125«
A01R150 317-0105-00 RES,FXD,CMPSN:1M OHM,5%,0.125W 01121 1M 5% 0.125
A01R170 317-0105-00 RES,FXD,CMPSN: 1M OHM,5%.0.125W 01121 1M 5% 0.125w
01R190 317-0105-00 RES.FXD,CMPSN: 1M OHM,5%,0.125W 01121 1M 5% 0.125w
1 e CIRQUIT BD ASSY:PT-2
(NOT AVAIABLE,ORDER 672-1130-00)
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