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The general safety information contained in this summa ry is for se rvicing personnel . Specific warnings and cautions will
be found throughout the manual where they apply, bu t may not appear in this su mmary.

IN THIS MANUAL
CAUTION statements identify conditions or practices that could result in damage to the equ ipment or other property .

WARNI NG statements identify co nditions or practices that cou ld result in personal injury or loss of life .

AS MARKED ON EQUI PMENT

CAUTION indicates α personal injury hazard not im mediately accessible as one reads the marking, or α hazard to
property i ncluding the equipment itself .

DANGE R indicates α personal inju ry hazard i mmediately accessible as one reads the marking .

IN THIS MANUAL
© Static-Sensitive Devices.

This symbol indicates where applicable cautionary or other info rmation is to be found .

AS MARKED ON EQUI PMENT

"/
DANGER-H igh voltage.

POWER SOURCE

SAFETY SUMMARY

Ο Protective g round (eart h) terminal .

ΑΑΤΤΕΝΤΙΟΝ-refer to ma nual .

TERMS

SYMBO LS

WARN INGS

Th is product is intended to operate in α mainframe connected to α power source that will not apply more than 250 volts
rms between the supply conductors or between eith er supply conductor and g round. Α protective ground connection by
way of the ground ing conductor in the mai nframe power cord is essential for safe operation.

GROUNDING THE PRODUCT
th is produ ct is grounded through the ground i ng conductor of the mainframe power cord. To avoid electrical shock, pl ug
the mainfra me power cord i nto α p roperly wired receptacle before connecting to the produ ct input or output te rminals . Α
protective ground connection by way of the grou ndi ng conductor i n the mainframe power cord is essential fo r safe
operation.

DANGER ARISING FROM LOSS OF GROUND
Upon loss of the protective-ground connection, all accessible conductive parts (includ ing knobs and controls that may
appear to be i ns u lati ng), can render an electric shock.



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

5D10 Service Volume 2

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.
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51310 DIAG NOSTIC TROUBLESHOOTING
Th e 5D10 is shown here w ith the Α2 and Α4 ci rcu it boards on extender cables, ready for troubleshooting . The Signature
Analyzer on the right is displaying the preliminary +5 Vsignature for SATest #1 . This instru menttest configuratio n istyp ical
of those used throughout this manual .
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GENERAL DIAGNOSTIC IN FORMATION
Th is manual contains power-up self test, and signature analysis information, for troubles h ooting the 5D10 Waveform
Analyzer d igital ci rcu itry down to th e node level .

The sig nature analysis method of troubleshooting is not compatible with ci rcuit ry su ch as the 5D10 power supp ly or
display outpu t circuitry . Conventional troubleshooting methods concerning these ci rcuits can be found i n the
M aintenance section of the volume 1 service manual .

Th is sectio n contains α basic content descr iption of the Operators and th e Service (volumes 1 and 2) m anuals,
information on Signatu re analysis Troubleshooting Concepts, 5D10 Troubleshooting Ph ilosophy and Self Test
Diag nostics .

MANUAL

	

Section 1-Gene ral Information contains content
OPERATORS desc r i ptions of th e O perators and Service manu als,
The Operators Manual is d ivided into the following fou r

	

mainframe and p l ug-in compatibility, packaging
sections:

	

i nstructions and instrument specifications .

Section 1-General Info rmation contains content

	

Section 2-Op e r ating I n st r uction s co n tai n s
descr iptions of the Operators and Service manu als,

	

descr iptions of all f ront-panel con trols, connecto rs a nd
inst rumen t

	

descriptio n ,

	

mainframe

	

and

	

pl ug-in

	

i ndicators an d the cr t readout fields generated by the
com p atib ility, packaging inst ructions and instrument

	

5D10.
specifications.

Α two part operators checkou t procedure provides α
Section 2-Op e r ati n g Instructio ns contai n s

	

basic operating procedure for the fi r st-time use r
descr iption of all f ron t-panel controls, connecto rs and	followed by α systematic demonstration of all front-
i ndicators and the crt readout fields generated by the

	

pa n el controls .
5D10 .

Section 3-Theo ry of Operation contains basic and
Α two par t operators checkout procedure provides α

	

general circuit an alysis that will be usefu l fo r se rvici ng
basic operating procedure for the fi rst-time use r

	

the i nstrument.
followed by α systematic demonstration of all f ront-
pa n el controls .

	

Section 4-M aintenan ce describes routine and
corrective maintenance procedures with detailed

Section 3-Applications exp lains in detail t he

	

instructions fo r replacing assemb lies, subassemblies,
procedure for ma k i ng gene r al oscilloscope

	

and individual compon ents .
measurements using the cursor function followed by
some specific uses such as making colo r p lots,

	

Section 5-Cali bration contains procedures to check
measuring the settling time of α stepper motor sh aft

	

t h e o per ational performance an d electrical
and viewing the events prior to α power supp ly fail u re .

	

characte r istics

	

of the

	

instrument .

	

Procedures

	

also
i n clude methods for adjustment of the inst ru ment to

Section 4-Instrumen t Options contains α descr iption

	

meet specifications.

of availab le options .

SERVICE MANUAL (VOLUME 1)

WARN ING

Section 6-Instrument Options contains α descr iption
of available options.

Section 7-Rep laceable Elect rical Pa rts contai ns
information necessa ry to order replaceable parts a nd
assemblies related to the electrical functions of the
instrument.

THE SERVIC E MANUAL CO NTAINS
INSTRUCTIONS FOR USE BY QUALIFIED

	

Section 8-Diagrams and Circu it Boa rd Illustrations
SERVICE PERSONNEL ONLY. TO AVOID

	

incl udes detailed circu it schematics, locations of
PERSONAL INJURY, DO NOT PERFORM ANY

	

assemb led boa rds with in the instrume nt, voltage and
SERVICING UNLESS YOU ARE QUALIFIED TO

	

waveform information and ci rcu it board componen t
DO SO.

	

locato rs.
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Section 9-R eplaceable M ech an ical Parts includes

	

input. The sequence of b inary values is defined by α gate
info rmation necessa ry to or der rep laceable

	

inte r val, wh ich , i n turn, is defined by transitions of the
mechanical parts a nd shows exploded d rawings wh ich	sampled val u es of th e START and STO P external signal
iden tify assemb lies .

	

inputs of the Analyzer . These signals are sampled
concurrently with the data probe signal .

Signature Analysis t rou bleshooting is based upon the
premise th at, if two d igital b it streams produce the same

SERVICE MANUAL (VOLUME 2)

	

signatu re, they a re identical . To the degree that th is
DIAGN OSTIC TROUBLESHOOTI NG

	

assumption holds, the signat u res taken at every node in
α digital ci rcu it, as it responds to α given stimu lus,

ωΑ RΝΙΝ~

	

descr ibe the response of that ci rcu it to that stim u l us.
These descr iptions cannot be used to reconstruct the

THIS MANUAL

	

CONTAINS

	

TROUBLE-

	

time-domai n response of the nodes at wh ich they were
INSTRUCTIONS FOR USE BY

	

taken, bu t they can se rve as α means to compare the
SHOOTING
QUALIFIED SERVICE PERSONNEL ONLY. TO

	

response of two copies of the same ci rcuit .

A VOID PERSONAL INJURY DO NOT
PERFORM ANY SERVICING UNLESS YOU

	

If co rresponding nodes of the two copies have the same
ARE QUALIFIED TO DO SO.

	

signature when stimulated in the same way, it is li kely
that they both respond to that stim ulus in the same way;
if they have d iffe rent signat u res, it is ce rtain that th ey

Section 1-General Diagnostic Information contains

	

respond d iffe ren tly . It follows, then, that if one of the
signat ure a nalysis troubleshooting concepts, 5D10

	

copies is known to respond prop erly, and if the proper
troubleshooting philosophy, calib ration pattern , self

	

response is un ique, then the oth er copy is broken . Α list
test diagnostics and modes, memory cont rol tests and

	

of the signatures of all the nodes of α ci rcuit wh ich is
hardwa re, and adjustment afte r repai r .

	

know to be working properly can thus be compared to
signatu res taken from another copy of that ci rcuit, and

Section 2-Diag nostic Procedures contains signature

	

will determine whether or not the second ci rcuit is
analysis troubleshooting procedures, equipment

	

working proper ly . Th is is the basic concept beh ind
requ ired list, ci rcu it board extension procedu res,

	

Signature Analysis Troubleshooting .
preliminary troubleshooting u sing the report mode,
troubleshooti ng g u ide tables, and an example
procedure on how to use the SA Tables. Foldouts at

	

51310 TROUBLESHOOTING
th e rear of th is sectio n contain illustrations on SA

	

PH ILOSOPHY
Table usage, extender cab le set hooku ps, a nd circuit
board location s, test points, a nd connecto r orientation .

	

Each time t he 5D10 Waveform Digitizer is turned on, it
will a utomatically exercise α series of 26 power-up self
tests. When the message "5D10 READY" is displayed on

Section 3-Understand ing The Power-Up Self Test-

	

the crt, the operator can use the 5D10 with confidence
contains α description of each of the 26 Self Tests that

	

that it is oper ating properly. If any ci rcuit failures are
are exercised when powe r is fi r st app lied to the 5D10 .

	

detecte d by these self-tests an 'ERRO R' message will be
d isplayed on the crt . The se rvice technician can isolate
these ci rcuit failures, by using the power-up self-tests

SIGNATURE ANALYSIS

	

with the 5D10 in the Report Mode. The Report Mode will
indicate, on an internal LED array, wh ich of the 26 self-

TROUBLESHOOTING CONCEPTS

	

test routines have failed . The se rvice techn ician can then
The term 'SignatureAnalysis' refers to α t roubleshooting

	

use the information obtained f rom the LED a rray to
techn ique centered around the use of α pa rticu lar type of

	

perform signature analysis tests on the 51310 ci rcu it ry,
test instrument, known as α Signatu re Analyzer . Th is

	

and isolate the failure to the node level .

inst rument samples α sequence of b i nary values and
d isplays

	

α

	

representation

	

of that

	

sequ ence .

	

Th is

	

Signature Analysis is α data comp ression technique that
representation is called α 'signatur e' . The method used to

	

reduces α complex data stream (α sequ ence of logic
obtain the bina ry val ues, and to represent the seq uence

	

levels occu ring during α specific time window) to α se ries
via α d isplay (employed by the first signature a nalyzer to

	

of uniq ue four-digit hexadecimal signatures . The test
appear on the market) has become α de facto industry

	

procedure relies on stimulating (usi ng α program stored
standard , so that in most cases, all Analyzers will display

	

in ROM) ci rcu it nodes in α repeatable and pred ictab le
the same readings fo r the sa me b it sequences.

	

fashion . For examp le, α mic roprocessor system can be
easily made to repeated ly increment through its address

The bi nary data val ues are obtained by samp ling the

	

field, exercising much of the inst ru ments ci rcuit ry.
voltage at the Analyze r 's data probe inpu t on every cycle
of α cloc k signal, wh ich must be provided to the Analyzer .

	

During the test routine, the signature at α specific circu it
The specifics of how the analyzer converts the analog

	

node is compared to the known good signature for that
voltage at its probe inpu t to α d igital value vary from

	

node. Individual signatures are taken over α specific
model to model, but th is variance can be compensated

	

number of system clock cycles (gate time), determined by
for by means of an external ρυΙΙυρ resistor at the data

	

how the signature analyze r is connected to the system .



The signature a nalysis routines of the 5D10 generate

	

SELF TEST AND DIAGNOSTICS
repetitive signals for use in troubleshooting . Th is set of

	

Each time the 5D10 receives α power-up reset (i .e ., whenroutines is activiated by removing an intern al j umper
	mainframe power is turned on) the self-test routine is(Link-Plug) which is d i rectly connected to α software-

	

executed . There are four basic modes of self-testtestable pin of the processor.

	

operation that a re selectable via intern al L i nk-P l ugs
( jumpers).

Individual loops are selected by front-panel switch
settings . After completing the power-up ROM self test,

	

1 . Normal Modethe processor examines the L ink-Plug . If the L ink-Plug
has been removed, the processor begi ns executing α

	

The5D10 is shipped from thefactory with the L i nk-P l ugs
'Staging Loop Test'. The Staging Loop Test exercises the

	

connected for Normal Mode self-test operation. The
program RAM

	

and all hardware associated with the

	

Normal Mode executes all diagnostic tests, then if either
front-panel VOLTS/DIV switches, which are used to

	

the SAVE or the SAVE REF button is in, the 5D10 will
make further selection of test and signatu re routines .

	

display α calibration waveform . If bot h the SAVE and
Th is loop executes u ntil the L ink-Plug is reinstalled. The

	

SAVE REF buttons are out, the 51310 will start normal
processor will then begin the signature routine selected

	

operation and begin to acqu ire α waveform. If erro rs are
by the front-panel VOLTS/DIV switches . Signature

	

encountered during the diagnostic tests, the screen will
Analysis will not test the digitizer or the time base .

	

display the cali bration pattern and 'ERROR' . If the data
memory test has failed, '26' will be displayed on the εrt .

The Hexadecimal sig natures derived from the selected	If an output DAC tests has failed, '21' or '22' will be
routi ne (see preceding d iscussion) are compiled in α

	

displayed on the crt . No number displayed indicates

fo rmat to provide α logical troubleshooting sequence. The

	

failure of other ci rcu its. Th e operator may ignore the
bad signatures can be traced back (in terms of data flow)

	

warning a nd proceed by releasing the SAVE button (o r
to the point of error, much the same way α bad waveform

	

pushing, then releasing, if it was out) which will cause
can be traced back to its source in analog circuitry .

	

Normal Mode operation to begin.

An i mportant difference in analog signal tracing and
digital signal tracing should be noted. In analog signal
tracing, ma ny clues to α fault may be found by watching
for deviation f rom the desired waveshape (clipping,
oscillations, power supply noise, etc.) . In signature
tracing however, su btle d iffe rences in signatures from
those desired mean the same as gross d iffe rences.

There are several cases where certain wrong sig natures
may provide clues, however ; α signature of 0000 may be
an indication that α test node is shorted to gro u nd (0000
is the 'g rou nd ' signature) . L i kewise, α node with α fau lty
signature the same as the Vcc signature may be shorted
to the positive supply . When two or more nodes have the
same bad signature, they may be shorted together.

ΝΟΤΕ
Fo r usable signatures, the setup
requirements specified fo r that test must be
perfo rmed prior to reading signatures.

General Diagnostic Information-5D10 Volume 2

2 . Cycle M ode

This self test is fo r use by factory test personnel only, and
as α rule, has no practical value to the troubleshooter in
the field. In Cycle Mode (Link-Plug on Α5 J100 removed)
the penlift relay will close on detection of α fail ure. Th is
can be used to drive an annun icator to indicate that α
failure has occurred . All errors will be reported on the
screen . When all tests are complete, the calibration
waveform is d isplayed for about five seconds, then the
processor will do α power-up reset to repeat the Self-Test
routine.

3. Report Mode
The Report Mode reports the details of all errors via the
internal LED Array (Self Test Annunicator) located on the
Α4 Data board . Before displaying test results, α 'walking
one' display (See 'Program Memory Tests' late r in th is
section) will verify operation of the LED d isplay. Each test
that fails will be d isplayed. To start the next test, press
ERASE, SAVE, SAVE REF or α TRIGGER ING POSITION
push- button .

When all tests have been completed, any errors are
CA LIBRATIO N PATTERN

	

reported on sc reen by number. Normal operation begins

Α calibration pattern may be selected by pressi ng SAVE

	

when the SAVE button is released. The firmware version

or SAVE REF before applyi ng power . Procedu res for use

	

is d isplayed with th e calibration pattern .

of calibration pattern are provided in the Operators
Manual, VOL Ι Service Manual, and section 2 of th is

	

4. Signature Mode
manual .

	

In the Signature Mode, th e processor executes the
signature analysis routines that exercise the hardware,

The Calibration Pattern assists in the calibration of the

	

and generates the n ecessary control signals to allow
5D10 . It consists of α graticule, α box, a nd the message

	

signature analysis trou bles hooting . The individual
'5D10 READY' or 'ERROR' . The graticule is used to set

	

signatu re loops a re selected by the front-panel
the output D/Α conve rte r gains. The box is used to set

	

VOLTS/DIV switches, and each SA Test i ncludes its own
the integration ti me. Th e graticule will be displayed	individual L i nk-P l ug set up instructions . Detailed
alternately in the vector and dot modes to allow

	

instructions for signature analysis troubleshooting are
adjustment of the dot mode/vector mode offset .

	

contained in Section 2, Diagnostic Procedures.
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The Normal, Cycle, Report and Signature Modes are

	

the processor, which starts at zero, and is rotated one b it
obtained by moving internal Link-Plugs. Refer to Table

	

to the left just prior to each addition. The results of the
1-1 for the Link-Plug configuration to achieve the

	

addition process are then compared with the remaining
Normal, Cycle, or Report Mode of operation. The Signa-

	

two bytes of the ROM to determine the validity of the
ture Mode configuration varies with each SA Test, as

	

ROM data .
detailed

	

ί η each of the SA Test setups .
The RAM test verifies the uniqueness and function of the

PROGRAM MEMORY TESTS

	

RAM's address and data lines. This is done by writing α
n umerically generated data pattern into the entire RAM,

The ROM test is α 'spiral add' procedure in which all but

	

then restarting the data generation algorithm, using it to
two bytes of each ROM a re added to α 16-bit register in

	

check the entire RAM's contents . This is then repeated,

Α2 J410

Α2 J440

Α4 J100

Α4 J106
F IRST TRIG/FULL DS PY

	

Ι

	

FULL DSPY

	

Ι

	

FULL DSPY

	

FULL DSPY

Α5 J100

	

PINS

	

1-2
J 101

	

1-2
J102

	

1-2
J103

	

1-2
J104

	

1-2
J105

	

1-2
J106

	

1-2

Α6 J620

CIRCUIT

	

NORMAL REPORT CYCLE
BOARD CONNECTOR

	

MODE

	

Ι

	

MODE

	

Ι

	

MODE

PINS

	

1-2
3-4
5-6
7-8
9-10
11-12
13-14
15-16
17-18
19-20

P I NS

	

1-2
3-4
5-6
7-8
9-10
11-12
13-14
15-16
17-18
19-20

PINS

	

1-2

TABLE 1-1
Self-Test-Routine Mode Selection

OPEN OPEN
OPEN OPEN
OPEN OPEN
OPEN OPEN
OPEN OPEN
OPEN OPEN
OPEN OPEN

LINK-PLUG LINK-PLUG
LINK-PLUG LINK-PLUG
LINK-PLUG LI NK-PLUG

LI NK-PLUG LINK-PLUG
LI NK-PLUG LINK-PLUG
LI NK-PLUG LINK-PLUG
LI NK-PLUG LINK-PLUG
LINK-PLUG LI NK-PLUG
LINK-PLUG LI NK-PLUG
LINK-PLUG LINK-PLUG
LINK-PLUG LINK-PLUG
LINK-PLU G LINK-PLUG
LINK-PLU G LINK-PLUG

OPEN Ι LINK-PLUG

LI NK-PLUG LI NK-PLUG
LINK-PLUG OPEN
LINK-PLUG LINK-PLUG
LINK-PLUG LI NK-PLUG
LINK-PLUG LINK-PLUG
LINK-PLUG LINK-PLUG
LINK-PLUG L INK-PLUG

OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN

LI NK-PLUG
LI NK-PLUG
LINK-PLUG

LI NK-PLUG
LI NK-PLUG
LI NK-PLUG
LI NK-PLUG
LINK-PLUG
LINK-PLUG
LINK-PLUG
LINK-PLUG
LINK-PLUG
LINK-PLUG

OPEN

OPEN
LINK-PLUG
LINK-PLUG
LINK-PLUG
LINK-PLUG
LINK-PLUG
LINK-PLUG

P I NS 1-2 LI NK-PLUG LI NK-PLUG LI NK-PLUG



using comp lementa ry data. Afte r th is is done, α 'walking
one' patte rn test is done on eac h byte of the RAM to
verify the u niqueness of each memo ry cell . The 'walking
one' pattern test is part of the Report Mode C heckou t
procedure in Section 2, Diagnostic Procedures.
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ADJUSTMENT AFTER REPAIR
After any elect r ical component has been replaced, the
adjustment of that particula r ci rcuit shou ld be checked,
as well as the adjustment of other closely related ci rcu its .
Refer to the Performance C heck procedu re in Section 5,
Calibration, of the 5D10 Service Manual (Volu me 1).



The following equipment is useful fo r troubleshooting the
5D10 Waveform Digitize r:

1 . Transistor Tester

DIAG NOSTIC PROCEDURES

Th is section of the ma nual contai ns i nformation and procedures fo r signature analysis troubleshooting of the 5D10
Waveform Digitizer .

SIGNATURE ANALYSIS

	

Recommended type:

TROUBLESHOOTING

	

α . TEKTRONIX 5110 Oscilloscope with 5Α15Ν
The proced ures wh ich follow the Equipment Required

	

Amplifier, and 5Β10Ν Time Base/Amplifier
List, provide the troubleshooti ng info rmation necessary

	

p l ug-in units .
to perfo rm t he SA Tests, and in most cases, to find the
cause of α problem.

	

b . TEKTRONIX 7704Α Oscilloscope System with
7Α15Α Amplifier, and 7Β50Α Time Base plug

EQUIPMENT REQUI RED LIST

	

in unit .

Description: Dynamic-type tester.

Purpose : Test semiconductors. Recommended type: Tektronix 067-1068-00 Cable
Set (board extender) .

Recommended type: TEKTRONIX 577/177 Curve
Tracer, TEKTRONIX 576 Curve Tracer, 7CΤ1 Ν Curve

	

(Β) Extender Set (plug-in)
Tracer pl ug-in un it and α 7000-series oscilloscope
system, or α 5CT1 Ν Curve Tracer plug-in unit and α

	

Purpose : Troubleshooting with 5D10 extended. (See
5000-series oscilloscope system .

	

Fig . 2-4) .

2. Digital Mu ltimeter

Description : 10 megohm input impeda nce and 0 to
1 kilovolt range, ac a nd dc; ohmmeter, accuracy,

	

(C) Sig nature Analyzer
with in 0.1%. Test probes must be insu lated to
prevent accidental shorting .

	

Descri ption : Sta rt/Stop gating inputs, 4 d igit
hexadecimal readout, Logic level ind icator.

Purpose: Check voltages and resistances .

Recommended types:

α . TEKTRONIX DM501A Digital M ultimeter,

b . TEKTRONIX DM502A Autorangi ng DMM.

3. Test Oscilloscope

4. Calibratio n Fixtures

(Α) Extender Cable Set (board)

Purpose : Troubleshooti ng the Α2 and Α5 boards (see
F ig . 2-4) .

Recommended type: Tektronix 067-0645-03. (2
required)

Purpose: Digital ci rcuits troubleshooting .

Recommended types:

α . TEKTRONIX 067-1090-00 Signature Analyzer.

b. SONY/TEKTRONIX 308 Data Analyzer.

(D) IC Test Clip

Section 2-5D10 Volume 2

Description:

	

Frequency

	

response,

	

d o

	

to

	

50

	

Description: 16-pi n (8 contacts on each side) clamp.
megahertz mi nim um; deflection factor, 1 millivolt to
5 volts/division. Α 1 OX, 10-megohm voltage probe

	

Purpose: Clamps on 16-pin IC to extend the contacts
should be used to reduce ci rcuit loadi ng fo r voltage

	

for t roubleshooting .
measurements.

Recommended Type : AP-Integrated ci rcuit test clip,
Purpose: Check operating waveforms.

	

Tektron ix Part 003-Ο709-00 .
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PRELIMI NARY PREPARATIO N

	

ΝΟΤΕ

Extend the A4-Data Board
1 . Separate the 2 halves of the 5D10 plug-in as shown

in Figure 2-1 . Refer to F ig ure 2-2 for proper cable
dress.

2 . Remove the 5 screws shown in Figure 2-3 .

3. To lift the A4-Data - bo6rd from the chassis, exert
upward pressure at the two p oi nts shown in Figure
2-3.

4. Connect the two mu lti- pin connecto rs on the
A4-Data board to the two matching connectors on
the A5-Control board, u si ng the Extender Cable Set
(refer to Fig . 2-4) .

5. Con nect the 5D10 Waveform Digitizer to the

	

2. Rotate both CAL and POS cont rols fully clockwise,
m ainframe using the two Plug-in Extender ribbon

	

then loosen the 4 set screws (.050 Hex key) from the
cables (refer to Fig . 2-4) . Be certain the cable

	

4 extension shaft-to-pot couple rs.
orientation between both plug-in halves and the
mainframe compartments match . Proceed to the

	

3. Remove the 4 extension shafts (2 CAL and 2 POS
Report Mode initial setup instructions.

	

shafts).

TOP

STEP 1 - REMOVE 2 SCREWS
STEP 2 - SLIDE OUT THE PLASTIC JOINER STRIPS

Some SA procedures require access to the
A2 -Microprocessor b oa rd; h owever,
extension of this board is somewhat difficult,
and should be delayed until needed. The
following procedure provides removal and
extension details for the A2-Microprocessor
board.

Extend the A2-Microprocessor Board
Refer to Figure 2-5 fo r location of parts mentioned i n the
following procedures .

Remove the Al-Amplifier board as follows:

1 . Remove both side covers.

Figure 2-1 . Separating the frame sections, and ci rcuit board locations.

PLASTICJOINER STRI PS
(TOP - BOTTOM)

τ
REMOVE
SCREWS

C3697-59



ΝΟΤΕ
Locate the 2 CAL setscrews through the large
access holes in the board. Do not remove the
couplers.

Diagnostic Procedures-5D10 Volume 2

F ig ure 2-2. Location of Multi- pin Connector (Ρ34) and associated cable dress.

Do not drag cam contacts (located on back
side of board) across alignment pegs on Α3
Output Board. Damage or misalignment of
the contact wipers could result.

C3697-56

4. Unp lug the R ibbon Cable, both Coax Cables, and the
G ray Cable.

	

7. L ift the rear of the board to clear the camswitch
alig nment pegs, then slide the board toward the rear

5. Unsolder the wires to the front-panel bnc connectors

	

u ntil the pushbuttons clea r the front panel .
(at the bnc; not at th e boa rd) .

8. Install cam contact protecto rs if available ; otherwise
6. Remove the 10, screws marked with the small and

	

place the board on α tray or other u ncluttered flat
large a rrows in Figure 2-5.

	

surface to avoid damage to switch contacts.

2- 3

























































































































































































































































































































































































0U640 is the integrated circ it covered by this table. It appears on
schematic diagram number.

0Setup number required to obtain each specified "OUTPUTSIGNATURE" .
(Setups are listed in each SA Test .)

O IC pins at which each "OUTPUT SIGNATURE" is taken.

0 OUTPUT SIGNATURES for integrated circuit U640 .

Matching OUTPUT SIGNATURES :
Indicates the integrated circuit is operating properly . Proceed to the
next node on the "Starting Point List" in the SA Test being
performed.

Erroneous OUTPUT SIGNATURES :
Indicates that either U640 or the source to U640 is at fault.
Consecutively check the "INPUT SIGNATURES"O across from
the arrows (~ ) that are directl below the OUTPUT PIN and
SIGNATURE being checked 33 Q) .

O Setup number required to obtain each specified "INPUT SIGNATURE" .
(Setups are listed in each SA Test .)

©U640 IC pins at which the "INPUT SIGNATURES" are taken. A "double
asterisk (**)" rather than a pin number in this column indicates that the
INPUT SIGNATURE specified cannot be checked directly at any of the
U640 input pins ; this signature will be present only at the output node of
the source IC .

0 INPUT SIGNATURES for integrated circuit U640 .

Correct INPUT SIGNATURES :
Proceed down the column (below the Output Pin and SIGNATURE
being checked) to the next arrow and subsequent INPUT SETUP,
PIN, and SIGNATURE.

Erroneous INPUT SIGNATURES :
Proceed to

0 Check the "INPUT'S SOURCE NODE" signature:

If source node signature is incorrect, but matches signature at
input pin:
Perform signature tests using the SA Table for the Input Source IC
indicated (e .g ., A4 U340-6).

If source node signature does not match that of the input pin:
Check for continuity between the "INPUT'S SOURCE NODE" and
the integrated circuit U640. If there is continuity between these
two points, U640 is the likely fault .

Figure 2-12 . Example for using the Signature Analysis Troubleshooting Tables.

5D10 Volume 2

REFER TO "HOW TO USE THE SIGNATURE TABLES" IN THIS SECTION
FOR A STEP-BY-STEP DEMONSTRATION .

I t4p'Ul' S

SOURCE

NODF

0 Denotes location of Input Source IC signatures :

Y-Designates that the signature tables for the IC's listed under
"INPUT'S SOURCE NODE" will be found in a different SA Test .
Refer to Table 2-3 in the text .

Blank Space-Designates that the signature tables for the IC's
listed under "INPUT'S SOURCE NODE" will be found in the SA
Test being performed.
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SELF TEST
ANNUNCIATOR
(LED ARRAY)

NOTE : FOR COMPONENT LOCATIONS, REFER TO
THE "DIAGRAMS AND CIRCUIT BOARD
ILLUSTRATIONS" SECTION IN THE
VOLUME 1, SERVICE MANUAL,

41 FRONT

Figure . 2-9. Circuit board, connector, and test-point locator.

A1
(NOT NEEDED

FOR DIAGNOSTIC
TROUBLESHOOTING)



a FRONT

7

I0 0 13 1
1000

, $ELF TEST
ANNUNCIATOR
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LL DISPLAY

Eld

I=T TRIG

NOTE : FOR COMPONENT LOCATIONS, REFER TO
THE "DIAGRAMS AND CIRCUIT BOARD
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VOLUME 1, SERVICE MANUAL.

Figure . 2-9. Circuit board, connector, and test-point locator.
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