Tektronb:

COMMITTED TO EXCELLENCE

WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL ONLY.
TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.

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

070-3697-00
Product Group 52

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

5D10
WAVEFORM DIGITIZER
WITH OPTIONS
SERVICE (Volume 1)

INSTRUCTION NMANUAL

97077 Serial Number

First Printing MAY 1982
Revised NOV 1985



Copyright © 1982 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 1 are
registered trademarks of Tektronix, Inc. TELEQUIPMENT
is a registered trademark of Tektronix U.K. Limited.

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

INSTRUMENT SERIAL NUMBERS

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

B00000O Tektronix, Inc., Beaverton, Oregon, USA
100000 Tektronix Guernsey, Ltd., Channel Islands
200000 Tektronix United Kingdom, Ltd., London
300000 Sony/Tektronix, Japan

700000 Tektronix Holland, NV, Heerenveen,
The Netherlands



5D10 Service

TABLE OF CONTENTS

PAGE
LIST OF ILLUSTRATIONS ... .. i iv
LIST OF TABLES oo i e v
SAFETY SUMMARY ... Vi
SECTION 1—GENERAL INFORMATION
OPERATORS MANUAL ............ ..ottt 11
SERVICE MANUAL ................cvent 1-1
INSTALLATION ... e 1-2
INITIAL INSPECTION ..ot 1-2
OPERATING TEMPERATURE................. 1-2
MAINFRAME COMPATIBILITY ............... 1-2
INSTALLING THE 5D10 IN THE
MAINFRAME ... ... .. ..., 1-2
PLUG-IN COMPATIBILITY ................... 1-3
PACKAGING FOR SHIPMENT ............... 1-3
SPECIFICATION . ... .o e 1-5
STANDARD ACCESSORIES..............coiieiitn, 1-8
SECTION 2—OPERATING INSTRUCTIONS
CONTROLS, CONNECTORS, AND
INDICATORS . . ..o e ees 2-1
MAINFRAME CRT READOUT HELDS........... 2-4
OPERATORS CHECKOUT ..........coiiiiiiiiiieen. 2-8
POWER-UP SEQUENCE ............c..ooinnnnn, 2-8
EQUIPMENT REQUIRED ..................... 2-8
POWER-UP SELF TEST ..................... 2-8
VERTICAL AND HORIZONTAL CENTERING... 2-9
OPERATORS CHECKOUT SETUP ........... 2-10
PART |—GET ACQUAINTED EXERCISE ........ 2-10
1. ACQUIRING A SIGNAL ................. 2-10
2. SELECTING THE TRIGGERING
POSITION ... e 2-10
3. STORING A WAVEFORM ............... 2-11
4. USING DISPLAY CURSORS ............. 2-11
5. OBTAINING A SAVE REFERENCE
DISPLAY .. e 2-12
6. SETTING GROUND REFERENCE ......... 2-12
PART II—DETAILED CHECKOUT PROCEDURE.. 2-12
SETUP .o e 2-12
DETAILED OPERATING INSTRUCTIONS ........ 2-18
SIGNAL CONNECTIONS .................... 2-18
INPUT COUPLING CAPACITOR
PRECHARGING ......coiiiiiiiiiiiiiiaen 2-19
TRIGGERING ... 2-19
TRIGGERING SOURCE ............ ...t 2-21
JOIN DOTS (ACQUISITION AND
DISPLAY) ..ot 2-21
OPERATION AND INTERACTION OF
SAVE AND SAVE REFERENCE............. 2-22
MEASUREMENT CONSIDERATIONS ........ 2-22
ERASE CONDITIONS ..........oiiiiiinnns 2-23
SETTING THE PENLIFT POLARITY (J1050).. 2-23
SECTION 3—THEORY OF OPERATION
BLOCK DIAGRAM DESCRIPTION ..................... 341
SIGNAL ACQUISITION BLOCK DIAGRAM....... 3-2
DIGITIZER BLOCK DIAGRAM................... 3-2
MEMORY SYSTEM BLOCK DIAGRAM.......... 3-5

Volume 1
PAGE
OUTPUT BLOCK DIAGRAM .................... 3-5
CONTROLLER BLOCK DIAGRAM ............... 3-5
POWER SUPPLY BLOCK DIAGRAM ............ 3-5
DETAILED CIRCUIT DESCRIPTION ........ccovievienn. 3-7
TEKTRONIX DRAFTING CONVENTION ....... 3-7
CPU, ROM, RAM, CLOCK AND 1/0 CONTROL . 3-8
CONTROL CLOCK OSCILLATOR............. 3-8
CPU ettt it ettt 3-8
ROM L e i e i e et e 3-8
RAM e e 3-10
1O CONTROL ..ottt en e 3-10
CONTROLLER INPUTS ... . i 3-10
FRONT-PANEL SWITCHES AND
MACHINE STATUS ... ... 3-10
MEMORY DATA AND ADDRESS........... 3-10
CONTROLLER OUTPUTS AND SELF-TEST
ANNUNCIATOR ... it i e it i caaens 3-10
CONTROLLER QUTPUTS ..... ...t 3-10
SELF-TEST ANNUNCIATOR................. 3-10
SIGNAL ACQUISITION CH 1 AND CH 2 ...... 3-10
CH 1 PREAMP ... ... e 3-10
CH 1 INTERMEDIATE AMPLIFIER .......... 3-11
CH 1 SAMPLE AND HOLD ................ 3-12
CH 1 TRIGGER PICKOFF .................. 3-12
CH 2 PREAMP ... ... . i i 3-12
CH 2 INTERMEDIATE AMPLIFIER .......... 3-12
CH 2 SAMPLE AND HOLD ................ 3-12
CH 2 TRIGGER PICKOFF .................. 3-12
BIAS SUPPLIES ..... ... ..oty 3-12
DIGITIZER i i e et i e 3-12
CLOCK GENERATOR.......coivvivn civnnnn 3-12
TIMING . .o i e e e 3-13
SUCCESSIVE APPROXIMATION REG STER.. 3-13
DIGITAL-TO-ANALAOG CONVERTERS ...... 3-13
COMPARATOR ... . ittt iie i it 3-13
CHANNEL SWITCH ......... .ot e 3-13
DIGITIZER OUTPUT REGISTER ..... ....... 3-13
TIMEBASE AND DIGITIZER CONTROL . ....... 3-15
1 MHZ OSCILLATOR ........covvtt v 3-15
TIMEBASE =~ N... ... e o 3-15
EXT INPUT ... i i ceiee 3-16
DIGITIZER CONTROL............. ool 3-17
LEFT PLUG-IN CHANNEL SWITCH LOGIC .. 3-17
TRIGGERING ... i i e 3-20
SOURCE SELECT, COUPLING AND
INPUT BUFFER . ... ... i o 3-20
COMPARATORS AND CONE SHOT.. ....... 3-20
SLOPE SELECT ... ittt iiee v 3-21
THRESHOLD LEVEL................ ... .... 3-21
TRIGGERED INDICATOR .......cocv vvvnnnn 3-21
UNDERSAMPLING INDICATOR ..... ....... 3-22
VIEWTIMER ... ... i i 3-24
LOADSTOP LOGIC..... ... ..ot el 3-24
MEMORY ADDRESSES ............ocl oioa.t. 3-24
MEMORY ADDRESS SELECTCOR.... ....... 3-24
SCRATCHPAD ...ttt veennnn 3-24
READ ADDRESS REGISTER........ ....... 3-24
N2 MODIFIER .......... ..o iiiivn .. 3-256



5D10 Service
Volume 1

TABLE OF CONTENTS (CONT)

TIME REGISTER .....................
WRITE ADDRESS COUNTER ............
WRITE ADDRESS MODIFIER .........
READ AND WRITE CONTROL ...........

SYNCHRONIZE EXTERNAL

REQUIREMENTS .....................
NEXT STATE DETERMINATION.......
COUNTER ...t
STATE DECODING ...................
DISPLAY REGISTERS, DACS AND TIMER
X AND Y REGISTER CLOCKS........
X DISPLAY REGISTER ...............
Y DISPLAY REGISTER ...............
D-TO-A CONVERTERS ...............
CHARACTER REGISTER ..............
DISPLAY TIMER .....................
Z-AXIS Lo
DISPLAY OQUTPUT ...................
Y OUTPUT ..
X OUTPUT ...
CONTROLLER. ...t
PENLIFT RELAY ........ ... ..ot

POWER SUPPLIES AND POWER

DISTRIBUTION ...t
OSCILLATOR ...
COMPARATOR ........cooviiinnnns,
GATE DRIVER .......iiiiiiia,

SWITCHING TRANSISTOR AND

TRANSFORMER......................

RECTIFIERS, FILTERS AND CURRENT

SENSES ...
CURRENT LIMIT ..........coviiiet,
VOLTAGE REGULATOR ..............
PROTECTION ............. ... .ot
SIGNAL NAMES GLOSSARY ...........cooutn

SECTION 1—MAINTENANCE

PREVENTIVE MAINTENANCE ..................
PLUG-IN PANEL REMOVAL .............
CLEANING. ...

EXTERIOR ... i
INTERIOR. ...
LUBRICATION ... ...,
CAM SWITCH LUBRICATION.........
VISUAL INSPECTION............. .00
SEMICONDUCTOR CHECKS .............
ELECTRICAL ADJUSTMENT .............
ADJUSTMENT AFTER REPAIR...........

TROUBLESHOOTING .........c.coviiii i,

TROUBLESHOOTING AIDS ..............
DIAGRAMS ...,
CIRCUIT BOARD ILLUSTRATIONS ....

SIGNATURE ANALYSIS

TROUBLESHOOTING .................
COMPONENT COLOR CODING .......

3. VISUAL CHECK ...
4. ISOLATE TROUBLE TO A CIRCUIT ...... 4-10
5. CHECK INSTRUMENT ADJUSTMENT .... 4-10
6. CHECK VOLTAGES AND WAVEFORMS.. 4-10
7. CHECK INDIVIDUAL COMPONENTS ..... 4-10
8. REPAIR AND ADJUST THE CIRCUIT..... 4-12
TROUBLESHOOTING SPECIFIC CIRCUITS ...... 4-12
TROUBLESHOOTING THE POWER
SUPPLY L.t s 4-12
TROUBLESHOOTING THE DISPLAY
OUTPUT CIRCUITS ...t 4-13
TROUBLESHOOTING LEFT PLUG-IN
CHANNEL SWITCH LOGIC ................. 4-15
POSSIBLE UNDERSAMPLING INDICATOR... 4-15
CORRECTIVE MAINTENANCE ........................ 4-18
OBTAINING REPLACEMENT PARTS ........... 4-18
SPECIAL PARTS ...ttt 4-18
ORDERING PARTS ........coviiiiiiianene. 4-18
MAINFRAME COMPATIBILITY MODIFICATION. . 4-18
MODIFICATION INSTRUCTIONS ............ 4-19
SOLDERING TECHNIQUES .................... 4-19
COMPONENT REMOVAL AND
REPLACEMENT ... ... 4-22
SEMICONDUCTORS ............iiniaa 4-22
CIRCUIT BOARDS ..., 4-23
INTERCONNECTING PINS .................. 4-30
ADJUSTMENT AFTER REPAIR.............. 4-33

SEMICONDUCTOR LEAD

CONFIGURATIONS ..... ...

STATIC-SENSITIVE DEVICE

CLASSIFICATION ......... .o,

MULTI-PIN CONNECTOR IDENTIFICATION. ...

TROUBELSHOOTING EQUIPMENT ...........
TROUBLESHCOTING TECHNIQUES .............

1. CHECK CONTROL SETTINGS.............

2. CHECK ASSOCIATED EQUIPMENT .......

SECTION 5—CALIBRATION PROCEDURE

PART

USING THESE PROCEDURES ...............
PERFORMANCE CHECK SUMMARY .........
ADJUSTMENT INTERVAL ...................
TEKTRONIX FIELD SERVICE.................
TEST EQUIPMENT REQUIRED ..................
SPECIAL FIXTURES ......... ..o,
TEST EQUIPMENT ALTERNATIVES ..........

I—PERFORMANCE CHECK .................... 5-10
INDEX TO PART [—PERFORMANCE CHECK ... 5-10

PERFORMANCE CHECK INITIAL SETUP

AND POWER-UP SEQUENCE.................. 5-10
A DISPLAY ... e 5-12
B. INPUT COMPENSATION AND

ACQUISITION ...t e 5-13
C. BANDWIDTH, X-Y PHASE SHIFT,

AND CMR .. 5-17
D. CHANNEL ISOLATION ..............cooue, 5-19
E. TRIGGERING LEVEL AND SENSITIVITY ..... 5-21
F. TIME-BASE ACCURACY .............oveet. 5-24
G. LEFT PLUG-IN FUNCTIONS ................ 5-27
H. PLOT OUTPUT ... ..o 5-29



5D10 Service
‘Volume 1

TABLE OF CONTENTS (CONT)

PART (I—ADJUSTMENT AND PERFORMANCE

CHECK e e e a e

INDEX TO PART Hl—ADJUSTMENT AND

PERFORMANCE CHECK................ ...t

ADJUSTMENT AND PERFORMANCE CHECK

INITIAL SETUP AND POWER-UP SEQUENCE ..
A.DISPLAY ...

B. INPUT COMPENSATION AND

ACQUISITION . ...

C. BANDWIDTH, X-Y PHASE SHIFT, AND

CMR .
D. CHANNEL ISOLATION ...................
E. TRIGGERING LEVEL AND SENSITIVITY ...
F. TIME-BASE ACCURACY ..................
G. LEFT PLUG-IN FUNCTIONS ..............
H. PLOT OUTPUT........ ...,

SECTION 6—INSTRUMENT OPTIONS

SECTION 7 REPLACEABLE ELECTRICAL PARTS

PAGE

SECTION 8—DIAGRAMS AND CIRCUIT BOARD
ILLUSTRATIONS

JIAGRAM
CPU, ROM, RAM, CLOCK AND I/0 CONTROL ......... 1
CONTROLLER INPUTS ... i 2
CONTROLLER INPUTS AND SELF-TEST ANNUN'CATOR. 3
SIGNAL ACQUISITION-CH 1 AND CH 2....... ........ 4
DIGITIZER ... 5
TIME BASE AND DIGITIZER CONTROL ................. 6
TRIGGERING ... 7
MEMORY ADDRESSES .......... ... il 8
WRITE ADDRESS COUNTER .............oiiiiiinatn. 9
READ AND WRITE CONTROL ..............oooeintn, 10
DISPLAY REGISTERS, DAC AND TIMER....... ....... 11
DISPLAY OUTPUT ... it e 12
POWER SUPPLIES AND POWER DISTRIBUTION ....... 13
CABLE DISTRIBUTION ....... ... ... o, 14
CONNECTORS TO MAINFRAME ............... ....... 15

SECTION 9— REPLACEABLE MECHANICAL PARTS
ACCESSORIES

CHANGE INFORMATION

RELATED DOCUMENTATION

The tabbed "ACCESSORIES"” page at the rear of this manual lists the Tektronix part numbers of all Standard Accessories
provided with this product. Also, Section 1 (General Information) contains a brief basic-content description for the

following support-related publications:
MANUALS (Standard Accessories)
5D10 Operators

5D10 Service (Volume 1)

5D 10 Diagnostic Troubleshooting (Volume 2)



5D10 Selvice

LIST OF ILLUSTRATIONS

Volume 1
Figure
No. Page
1-1 Installing the BD10 in the mainframe ......... 1-3
1-2 Dimensional drawing ..................ccou.l.. 1-9
2-1 Front panel controls and connectors ........... 2-2
2-2 Mainframe crt scale factor readout
fields generator by the 5D10. ................. 2-4
2-3 Mainframe crt cursor readout fields
generator by the 5D10. ....................... 2-6
2-4 Power-up self-test display graticules
(passed message shown). ...................... 2-9
2-5 Sweep magnify. ... i 2-14
2-6 Probe compensation................. ... ..., 2-18
2-7 Operating characteristics of the
triggering slope functions. .................... 2-20
2-8 Perceptual aliasing illustrated. ................ 2-21
2-9 Penlift polarity jumper location and settings..... 2-23
3-1 Overall block diagram. ......................... 3-1
3-2 Signal acquisition block diagram. .............. 3-3
3-3 Digitizer block diagram......................... 3-4
3-4 Memory system block diagram. ................ 3-6
3-5 Output block diagram. ...........c.cciivan.. 3-7
3-6 Controller block diagram. ...................... 3-8
3-7 Power supply block diagram. .................. 3-9
3-8 Sinplified block diagram of CH 1 Preamp
ard Intermediate Amplifier, channel 2
araplifier is similar. See text. ................. 3-11
3-9 Digitizer waveform diagram. .................. 3-14
3-10 Simplified successive approximation
register and digital to analog converter. ...... 3-15
3-11 Operation of successive approximation regis-
te- D to A converter and comparator............ 3-16
3-12 5010 Left Plug-in channel switching
“rew” mainframes. ............. ..., 3-18
3-13 5010 Left plug-in channel switching
"old” mainframes. ......... .. .. oo i, 3-19
-14 Triggering block diagram. ..................... 3-21
3-15 Typical triggering waveforms. ................. 3-22
-16 Simplifed diagrams and equivalent circuit
fo- Threshold Level circuitry. ................. 3-23
3-17 Waveforms associated with the
Undersampling Detector. ...................... 3-24
-18 Read and write controller block diagram. ..... 3-26
3-19 Mzmory controller state transition diagram. ... 3-27
3-20 Msemory controller state transition (jump)
COMMAENAS. ...ttt ittt iiiraeneennannans 3-28
3-21 Ir plementation of memory controller state
transition commands. ........ ... . 000, 3-28
3-22 Simplified output block diagram shown on
Schematics 11 and 12. Only the Y channel
is shown; the X channel is identical.......... 3-29
3-23 Simplified output circuitry in the vector
arddot modes. ......... ...l 3-30

Figure

No.

3-24

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

4-6
4-7
4-8

4-9

4-14
4-15
4-16
4-17
4-18

4-20
4-21

4-22
4-23

4-24
4-25

Page
Waveforms for the output circuitry shown
on Schematics 11 and 12. ................... 3-31
Camswitch lubrication and assembly. .......... 4.2
Color code for resistors and capacitors. ........ 4-5
Semiconductor lead configuration............... 4-7
Orientation of multi-pin connectors............. 4-8
Proper connection of the 067-1068-00 board
extender cable set and 067-0645-03 plug-
inextender set........ .ttt 4-9
Location of fuses in the 5D10. ............... 4-11
Display output waveforms. .................... 4-16

Test points and waveforms for checking

operation of components unique to "New”
mainframes. ........ ..ttt 4-18
Connection of 100k Ohm resistor to +30 V

supply to check operation of components

unique to "New” mainframes. ................ 4-19
Troubleshooting waveforms for the Possible
Undersampling circuits. ....................... 4-20

Modifications necessary on the early
5100-series Mainframe Interface boards
to achieve compatibility with the

B0, 4-21
Recommended desoldering sequence. ......... 4-22
Proper insertion of U213 (24-pin ROM)

into the 28-pin I.C. socket. ................... 4-23
Securing screw and connector locations....... 4-24
Board to bnc connections (A1). ............... 4-25
A2 board replacement. ...............cc ..., 4-26
Separating the frame sections. ............... 4-27
ldentifying camswitch actuator drums for

CH1 and CH2 VOLTS/DIV switches. .......... 4-27
Location of alignment pegs and connectors

on the A3 board. ........ ... ... ... 4-28
A4 board removal. ............ e 4-29
Cabling configuration and dress between

A3 (P34) and A4 (P34). .............oiii... 4-30
A5 board securing hardware ................... 4-31
A6 board securing hardware and connector
locations. ... e 4-31
Coaxial-end lead connector assembly. ......... 4-32
Exploded view of circuit-board pin and

ferrule. ... .o i 4-32
Measurement of waveform aberrations. ....... 5-14
Location of readout information. .............. 5-15
Location of readout information. ....... e 5-50



LIST OF TABLES

Table
No.

4-3
4-4

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

Page
Mainframe Compatibility ............. ... .. ... 1-2
Recommended Modification to Differential
Amplifier Plug-lns .......... ...t 1-3
Plug-In Compatibility . .......................... 1-4
Shipping Carton Test Strength................. 1-4
Electrical Characteristics .....................n. 1-5
Environmental Characteristics .................. 1-8
Physical Characteristics ........................ 1-8
Interaction of SAVE and SAVE REF on
ACQUISITION AND DISPLAY .........covunnn. 2-22
Measurement Frequency Limitations .......... 2-23
Self-Test-Routine Mode Selection .............. 4-4
Relative Susceptibility to Damage from
Static Discharge .......c..coiiiiiiiiiiiiian, 4-6
Display Output Signals ....................... 4-14
Common Circuit Signals (Voltage values
given are approximate) ....................... 4-14
Calibration Procedure Electives................. 5-1
Performance Check Summary.................. 5-2
Test EQUIpMENT. ... vttt 5-7
CH 1 and CH 2 VOLTS/DIV Accuracy ........ 5-16
Horizontal Timing Accuracy ................... 5-26
CH 1 and CH 2 VOLTS/DIV Accuracy ........ 5-52
Horizontal Timing Accuracy ................... 5-61

5D10 Service
Volume 1



5D10 Service
Volume 1

SAFETY SUMMARY

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

TERMS

IN THIS MANUAL

CAUTION statements identify conditions or 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.

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

IN THIS MANUAL

1@ Static-Sensitive Devices. s

1”5 This symbol indicates where applicable cautionary or other information is to be found.

AS MARKED ON EQUIPMENT

; DANGER—High voltage.
<_9 Protective ground (earth) terminal.
lﬁ ATTENTION—refer to manual.

WARNINGS

POWER SOURCE

This product is intended to operate in a mainframe connected to a power source that will not apply more than 250 volts
rms betw:zen the supply conductors or between either supply conductor and ground. A protective ground connection by
way of the grounding conductor in the mainframe power cord is essential for safe operation.

GROUNDING THE PRODUCT

This product is grounded through the grounding conductor of the mainframe power cord. To avoid electrical shock, plug
the mainframe power cord into a properly wired receptacle before connecting to the product input or output terminals. A

protective ground connection by way of the grounding conductor in the mainframe 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 tc be insulating), can render an electric shock.

vi
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DO NOT SERVICE ALONE

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

USE CARE WHEN SERVICING WITH POWER ON

Dangerous voltages exist at several points in this product. To avoid personal injury, do not touch exposed connections
and components while power is on.

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

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an atmosphere of explosive gases.

vii
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5D10 FEATURES

The bD10 Waveform Digitizer is designed to enhance the capabilities of 5000-series oscilloscope mainframes. Waveform storage, crt

readout, two cursors for point-to-point measurements, pretrigger viewing, user adjustable viewtime, X-Y display, and analog plot outputare
just a few of the features this double-wide plug-in unit provides.

Waveform s:orage using digital memory eliminates the need for a storage crt and allows viewing information which occurred prior to a
triggering event. Acquisition may be halted by a triggering event and automatically restarted at the end of the user-adjustable viewtime.

A complete numerical display, of cursor measurement values, and time base and amplitude settings is generated by the 5D10 (a readout-
equipped mainframe is not required).

The front pz nel XY plot output properly connected to an XY recorder provides a hard copy of all information on the crt.

The 6D 10 is capable of displaying and storing three channels simultaneously when used with a dual channel vertical amplifier such as the
5A18N.




Section 1—5D10 Volume 1

GENERAL INFORMATION

This section contains a basic content description of both the Operators and Service manuals, information on instrument
installation, power requirements, packaging for shipment, and specifications. The specification portion consists of three

tables; Electrical, Environmental, and Physical Characteristics.

A Standard Accessories list and full-page dimensional drawing of the 5D10 is contained in this section.

OPERATORS MANUAL The Service Manual is divided into 2 volumes. Volume 1

The Operators Manual is divided into the following four
sections:

Section 1—General Information contains content
descriptions of the Operators and Service manuals,
instrument description, mainframe and plug-in
compatibility, packaging instructions and instrument
specifications.

Section 2—Q0Operating Instructions contains
description of all front-panel controls, connectors and
indicators and the crt readout fields generated by the
5D10.

A two part operators checkout procedure provides a
basic operating procedure for the first-time user
followed by a systematic demonstration of all front-
panel controls.

Section 3—Applications explains in detail the
procedure for making general oscilloscope
measurements using the cursor function followed by
some specific uses such as making color plots,
measuring the settling time of a stepper motor shaft
and viewing the events prior to a power supply failure.

Section 4—Instrument Options contains a description
of available options.

SERVICE MANUAL

THE SERVICE MANUAL CONTAINS
INSTRUCTIONS FOR USE BY QUALIFIED
SERVICE PERSONNEL ONLY. TO AVOID
PERSONAL INJURY, DO NOT PERFORM ANY
SERVICING UNLESS YOU ARE QUALIFIED TO
DO SO.

contains the following:

Section 1—General Information contains content
descriptions of the Operators and Service manuals,
mainframe and plug-in compatibility, packaging
instructions and instrument specifications.

Section 2-—Operating Instructions contains
descriptions of all front-panel controls, connectors and
indicators and the crt readout fields generated by the
5D10.

A two part operators checkout procedure provides a
basic operating procedure for the firsttime user
followed by a systematic demonstration of all front-
panel controls.

Section 3—Theory of Operation contains basic and
general circuit analysis that will be useful for servicing
the instrument.

Section 4—Maintenance describes routine and
corrective maintenance procedures wity detailed
instructions for replacing assemblies, subassemblies,
and individual components.

Section 5—~Calibration contains procedures to check
the operational performance and electrical
characteristics of the instrument. Procedures also
include methods for adjustment of the instrument to
meet specifications.

Section 6—Instrument Options contains a description
of available options.

Section 7—Replaceable Electrical Parts contains
information necessary to order replaceable parts and
assemblies related to the electrical functions of the
instrument.

Section 8—Diagrams and Circuit Board lliustrations
includes detailed circuit schematics, locations of
assembled boards within the instrument, voltage and
waveform information and circuit board >omponent
locators.

1-1
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Section 9—Replaceable Mechanical Parts includes
information necessary to order replaceable
mechanical parts and shows exploded drawings which
identify assemblies.

Volume 2 of the Service Manual contains the diagnostics
necessary for troubleshooting the digital circuitry of the
5D10.

INSTALLATION

INITIAL INSPECTION

This instrument was inspected both mechanically and
electrically before shipment. It should be free of mars or
scratches and should meet or exceed all electrical
specifications. To confirm this, inspect the instrument for
physical damage incurred in transit and check the basic
instrument functions by following the Detailed Checkout
Procedure in Section 2, Operating Instructions.
Performan:e Requirements can be verified by referring to
the Calibration section of this manual. If there is damage
or deficiency, contact your local Tektronix Field Office or
representative.

OPERATING TEMPERATURE

The 5D10 can be operated where the ambient air
temperature is between 0° and +45° C and can be stored
in ambient temperatures from -55° to +75° C. After
storage at temperatures outside the operating limits,
allow the chassis temperature to reach operating limits
before apglying powver.

MAINFRAME COMPATIBILITY

The 6D10 operates in the right vertical and horizontal
compartments of any 5000-series mainframe, however
some mainframes may require modification. Refer to
Table 1-1 for 5100-series mainframes that require
modification to the Interface board before the Left Plug-in
mode may be used for channel 2 signal acquisition.

Only qualified service personnel are
authorized to make modifications.

We recommend that all mainframes requiring
modification number M45180 also incorporate
modification number M44151 to prevent changes in
display ve-tical position and gain when the left plug-in is
installed ¢r removed. Modifications are described in the
Maintenance section of this manual.

1-2

TABLE 1-1
Mainframe Compatibility

Modification
Mainframe Serial No. No.
5110 below B126109
5111 below B134580
5112 All M45180
5113 below B116870
51156 below B094140

if the 5D10 is used in the 5111, 5111A, 5113, 5115, or
the 5441 Storage Oscilloscope, the mainframe should be
operated only in the non-storage mode.

If the 5D10 is used in the 5115 Storage Oscilloscope, the
Enhance control must be rotated fully counterclockwise.

When the 5D10 is installed in the 5223 Digitizing
Oscilloscope, the mainframe is used only for real-time
displays. The 5223 digitizing functions are inoperative,

We do not recommend use of the LEFT PLUG-IN function
when the 5D 10 is installed in the 5223, 5440, 5441, or
the 5444 Oscilloscope mainframe.

INSTALLING THE 5D10 IN THE MAINFRAME

The 5D10 is designed to operate in the right vertical and
horizontal plug-in compartments.

NOTE

Switch off the mainframe power before
installing or removing the 5D10.

To install the 5D10 in the mainframe, align the grooves
in the top and bottom of the instrument with the guides
at the top and bottom of the plug-in compartment. Then
push the 5D10 in until its front panel is flush with the
front panel of the mainframe. See Figure 1-1.

NOTE

Make sure that both halves of the 5D10 are
firmly seated against the mainframe front
panel.

To remove the unit, pull both release latches
simultaneously to disengage the unit from the
mainframe, then pull it from the plug-in compartments
leaving the mainframe on the bench.
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*Will not enhance operation of 5223
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Figure 1-1. Installing the 5D10 in the mainframe.

PLUG-IN COMPATIBILITY

Any 5000-series amplifier plug-in may be used in the left
vertical compartment of the oscilloscope mainframe as a
single-trace signal source for 5010 channel 2 however,
we recommend the incorporation of a noise reduction
modification to some differential amplifier units. The
modification number and affected plug-in units are listed
in Table 1-2. For dual-trace acquisition, compatibility
considerations listed in Table 1-3 must be observed.

TABLE 1-2
Recommended Meodification to
Differential Amplifier Plug-Ins

Modification
Plug-in Serial No. No.
5A13N below B051988 Ma4783
5A20N All M44686
5A21N below B084949 M44686

The 5CT1N Curve Tracer is usable with the 56D10 {proper
acquisition speed must be selected for proper XY display).
However, cursor operation is somewhat difficult,
especially if SAVE REF is selected.

PACKAGING FOR SHIPMENT

If this instrument is to be shipped for long distances by
commercial transportation, we recommerd that the
instrument be packaged in the original manner. The
carton and packaging material in which your instrument
was shipped should be saved and used for this purpose.

NOTE

Package and ship Plug-Ins and Mainframes
separately.

Also, if this instrument is to be shipped to a Tektronix
Service Center for service or repair, attach a tag to the
instrument showing the following: Owner of the
instrument (with address), the name of a person at your
firm who can be contacted, complete instrument type and
serial number, and a description of the service required.

1-3
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TABLE 1-3
Plug-In Compatibility
Operating
Plug-In Conditions Symptom Cause
5A18N Dual Trace; Waveforms Plug-in channel
(SN belows 5D10 Sec/Div = distorted. switch settling
B128131) 1 ms or faster. time too slow.
BA18N and 5A26
bA26 may be updated
(SN belows with kit, Tektronix
BO51662) Part 040-0963-01
(5A18N) or kit
040-0964-00
(5A26).
5B12N Dual Sweep; Waveforms Plug-in channel
5D10 Sec/Div = distorted. switch settling
1 ms or faster. time too slow.
BA14N Any two Waveforms Plug-in channel
channels on; distorted. switch settling
5D10 Sec/Div = time too slow.
1 ms or faster.
Three or four Display 5D10 not designed
channels on. smeared to accommodate
or poor three- or four-
quality. channel Left
Vertical
acquisition.
Channel 1 or 2 Display Dual trace
on; and smeared operation requires
Channel 3 or 4 or poor Channel 1 and 2,
on. quality or Channe! 3 and 4.
If the original packaging is unfit for use or not available, TABLE 1-4

package the instrument as follows:

1-4

. Obtain a corrugated cardboard shipping carton

having inside dimensions at least six inches greater
than the instrument dimensions; refer to Table 1-4
for carton test strength requirements.

Enclose the instrument with polyethylene sheeting
or equivalent to protect the finish of the instrument.

Cushion the instrument on all sides by tightly
packing dunnage or urethane foam between the
carton and the instrument, allowing three inches of
packing on each side.

Seal tie carton with shipping tape or with an
industrial stapler.

Mark the address of the Tektronix Service Center and
your return address on the carton in one or more
prominent locations.

Shipping Carton Test Strength

Gross Weight (Ib)

Carton Test Strength (Ib)

0-10 200
10-30 275
30-120 375
120-140 500
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SPECIFICATION

The electrical characteristics listed in Tabie 1-5 apply when the following conditions are met: {1) Calibreation of the
instrument must have taken place at an ambient temperature between +20° and +30° C, (2) the instrument must be
allowed a 20-minute warm-up period, (3) all specifications are valid at an ambient temperature of 0° to +4£° C, unless
otherwise stated, (4) the instrument must be in an environment that meets the limits described in Table 1-6.

Any applicable conditions not listed above are expressly stated as part of that characteristic. Environmental
characteristics are listed in Table 1-6 and Physical characteristics are listed in Table 1-7.

TABLE 1-5
Electrical Characteristics

Characteristic Performance Requirement

VERTICAL SYSTEM

Deflection Factor

Calibrated Steps 1T mV to 20 V per div; 14 steps in a 1-2-5
sequence. Additional position of Channel

2 VOLTS/DIV switch selects signal from Left
Plug-In.

Variable Range (Uncal) Continuously variable between steps.

Accuracy
input to Readout Numbers

1 mV/Div & 2 mV/Div +2%.

5 mV/Div to 1 V/Div

1%.

2 V/Div to 20 V/Div

+2%.

Input to Crt Graticule

+2%.

From Left Vertical Plug-in

Add +1% to above specifications.

Added

Add 1% to above specifications.

Readout Numbers to CRT

12%.

Bandwidth

Single Channel

Suitable for dc to 100 kHz.

Dual Channel

Suitable for dc to 50 kHz.

Input

R and C

1 MQ, £0.5%; 47 pF approximately.

Voltage (Maximum)

260 V (dc + peak ac), 250 V ac p-p
at 1 kHz or less.

AC Coupling (-3 dB Point)

10 Hz or less (1 Hz with 10X probe).

Position Range

At least 5 div.

1-5
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TABLE 1-5 (Cont)
Electrical Characteristics

Characteristic

Performance Requirement

VERTICAL SYSTEM (Cont)

Common Mode Rejection Ratio
(Add, CH 2 invert)

At least 50:1, dc to 100 kHz.

Channel lIsolation

input Felated

At least 80 dB, dc to 100 kHz.

Display Related

At least 40 dB, dc to 100 kHz (between
Ch 1 and Ch 2).

At least 34 dB, dc to 100 kHz (between)
left plug-in channels acquired by Ch 2).

Phase Shift

DC to 100 kHz

Less than 1.0 degree phase shift
between Ch 1 and Ch 2.

Resolution
X-Y and Y-T 0.04 div (8-bit digitizer).
HORIZONTAL SYSTEM
Time Base

Calibra:ed Rates

0.1 ms to 50 sec/div, 18 steps in a
1-2-5

sequence.

Uncalitrated

Continuously variable between steps.

Accurazy

1% (to readout numbers).

External input

Allows external pulse generator to
determine acquisition rate. Sampling
occurs on negative-going edge of input

pulse.
Voltage TTL levels.
Frequency (Max) 1 MHz.
Resolution
X-Y 0.04 div (8-bit digitizer).
Y-T 0.01 div (1024 memory locations shared

among all traces acquired).

POSSIBLE UNDERSAMPLING
Indicator

indicator lights when fewer than eight
sample pulses occur during interval
between successive threshold crossings
of triggering signal. Depends on Trigger
SOURCE, LEVEL, and SLOPE control
settings.

1-6
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TABLE 1-5 (Cont)
Electrical Characteristics

Characteristic Performance Requirement

TRIGGERING SYSTEM

Sources Channel 1, Channel 2, Left plug-in (via
mainframe), Line, External.

Coupling D¢, ac.

Sensitivity

+ or — Slope

External

100 mV, dc to 50 kHz or pulse width
greater than 5 us. 260 mV, 50 kHz to
250 kHz or puise width greater than

1 us.

CH 1, CH 2, Left

0.4 div, dc to 50 kHz, or pulse width
greater than 5 us. 1.0 div, 50 kHz to
250 kHz, or pulse width greater than
1 ws.

Bi-Slope Trigger

Amplitude, frequency, and pulse width of
+ or — specifications apply to absolute
value of signal (i.e., rectified).

External Input

R and C

1 MQ, £2%; 47 pF approximately.

Voltage (Max)

250 V (dc + peak ac), 260 V p-p ac
at 1 kHz or less.

TRIG'D Indicator

indicator lights when triggering signal
passes through threshold.

RECORDER SYSTEM

Penlift

Logic

Isolated (floating) switch, SPST; normally
open or normally closed contacts,
modification to be performed only by
qualified service personnel.

Voltage {Max)

5 V, dc or rms.

Current (Max)

50 mA, dc or rms.

Pen-up (blanking) Duration

180 ms, +20%.

Display Output (X and Y)

Amplitude

0.2 V/div, within 2%.

Speed

Accomodates recorders with slew rate
at least 20 inches/second.

1-7
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