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TEST CHART #1 — GENERAL

All power supply voltages are
okay (see “Initial Tests")?

3’>

See "Initial Tests".

YES

All LEDS fiash in sequence for 10
seconds upon turn-on (see “Initial
Tests")?

NO

LED display problem.

See Test Chart #2.

YES

All LEDs flash for an additional 10
seconds after first 10-second se-
quence?

YES

o __.___...___._-E>

Front panel switches
respond correctly?

@

Front panel switching problem.
See Test Chart #3.

YES

U406 pin 16 is low?

:.9

See last step on Test Chart #2.

Controller circuitry.

Oscilloscope output is present
(traces or “No Trigger" message
appears)?

NO

Scope interface problem.
See Test Chart #4,

YES

Trigger problem.

See Test Chart #7.

YES

DMO communicates with the com-
puter (asterisk blinks every few
seconds and “Communications
Error” message is not present)?
NOTE: Skip this step if you are not
using acomputer.

3

Computer interface problem.
See Test Chart #5.

YESL}

Correct input signal is visible on
the screen?

&

Vertical problem.
See Tesl Chart #6.

YES
NO Trigger problem.
Triggers correctly? See Test Chart #7.
YES

Equivalent time ranges are okay
(200 ps/div thru 10 ns/div)?

N

7

Equivalent time problem.
See Test Chart #8.
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Some LEDs flash in sequence for
10 seconds after turn-on?

0

|

YES

LEDs flash but stop after 1
sacond?

Reter 1o the display logic schema-
tic, sheet 4 ol 5 Then locate
which latch of U508-U514 drives
the problem LED.

YES

TEST CHART #2 — LED DISPLAY

DLDD

Relays click 10 seconds after turn-
on?

DUODODDDOODD

Measure the latch output. Does it
go low (TTL) for 0.1 second to
light the LED during the turn-on
sequence?

S§501-S504, P601-PB04,
LED, R509-R515,
RB01-RB09.

Jpessesd

YES YES
Relays click when you push the
Remove U407 from it's socket. U406, front panel pushbutions (except Front panel switching problem.
LEDs now flash for 10 seconds | MO for the Save and Position push- N0 )| See Tesst Chart #3.
afer turn-on? buttons)?
N 4
Go to second
TTL pulses presem on U407 pins U401, U407, Block in left
184217 ey Column of this
Chart.
YES
U406,
U407.
Us01.
NO

Pin 11 of latch pulses low?

Latch
(US08-U514)

U406 pin 6 has 5 U402 pin 13 has Q401, U402
4 MHz square wave (TTL)? 9 8MHz square wave (TTL)? v Associated circuitry
YES
YES
U402, U406
U407 pin 16 has
2 MHz square wave (TTL)? KO U402, U407
YES
U406 pin 26 Is g C404, R404,
high (TTL)? 43;0113 ’
U406, U403
YES
U407 pin 35 is _N,o\ U405, o7
low (TTL)? _/ ;
QE%
U406 pin 24 and
pin 17 is high (TTL)? NG U406
YES
U406 pin 25 is 55 U311, U424
high or pulse (TTL)? Trigger circuitry

b

The controller consists of the
microprocessor  (U406), UART
(U407), EPROM (U408), RAM
(U411), 'O decoder (U413),
memory decoder (U412), and the
interconnecting data, address,
and control lines. This circult Is ex-
tremely difficult to troubleshoot to
the component level without
sophisticated test equipment. For
this reason, the best way to trou-
bleshoot this circuit is through a
visual inspection and parts sub-
stitution
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TEST CHART #3 — FRONT PANEL SWITCHING

TEST CHART #4 — SCOPE INTERFACE

Page 22

Trigger output on the front panel U501 pin 10 has negative-going usot.
pulses (TTL)? No pulses (TTL)? .
YES YES
US01 pin 9 has negative-going uUs01. U501, U514,
pulse (TTL)? No U514 pin 19 has pulses (TTL)? No U406.
YES YES

Remove US505. Then temporarily
short pin 2 of the socket to
ground. Trace is near center of
the screen?

U506, U507,
NO R501, R508,
D308, R365.

YES

U501 pin 7 has a .6 1S negative- G U501, U406.
going pulse (TTL)? 0
YES
Data signals DO-D7 are present P501, P401,
on the pushbutton switches (refer [ $501-8504,
to the display circuit board P601-P604.
schematic)?
YES
. P501, P401,
Address signals AB-A10 are pre- $502-S504,
sent on the pushbutton switches [NO P602, P604,
while U501 pin 7 is low (TTL)? P401.
YES
U416 pin 1 has a .6 uS negative- P501, P401.
going pulse (TTL)? NO
YES

U416, microprocessor circuitry.

U505, RP401 controller
circuitry.

Q501, R516-R518.




TEST CHART #5 — COMPUTER INTERFACE
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NOTE i tha problem is in channel Y2,
use 200 saries parts in place of the 100 seces parts.

0108 colscttr (C)  measures
nave

aar-an.
o ons

Qs

Q111 colecton (C)] mnssurs

o4ve _}

car-anty,
oy

Q104 it (E) measute G103 base (B) messures - 31 Q163 A6,
oov? NOX vy hao BCIEERTY
Yis
01020103,
Q103 ermte (E) measuron wo Al
aave
Yis
U0, M.
A122 A28
U101 pine 28 3 memsures 0 v | MO oz

Qo

U102 pan  measures 0 0V7

~a Ol uioz Ap102
i

Q104 tann (B) 1o et (E) mea-
e 0 7V?

)
ey 10T

{{.}l.-

TEST CHART #6 — VERTICAL
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Udtd pina 1, 12, and 13 have
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TEST CHART #7 — TRIGGER
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Apply a  B-division  signal
(approximate) to the Y1 input and
select the Y1 Trigger Source
Select an equivalent time base
range between 200 ps and 10 us
div

Trace i on-screen in EQ time and

TEST CHART #8 — Equivalent TIME

Page 26

Istriggered? T A — e e D Traca is being triggered? "o Trigger problem. (See Test Chart
#7)
YES YES
U309, U3z,
U313, uan, ) : U311 pin 4 has a staircase (may Temporarily remove U419 and U312, U313,
[ series ol pr— —————————
e —_—" :":> oG, i ik ket i :"> T T = D appear as a siow ramp)? ¥/ Usionehssnmsite? M0 )l Ua23. Then ground U419 pin 5. |NC ) D308, R36S.
U313 pin 6 measures 3.1 V?
YES 4“9 YES YES YES
b
= LI306 pin 8 is high (TTL) in the 200 U306, U422, —';U Temporarily connect a wire from N U309, D304,
Range liming is correct? O X usto5usranges? No R358, U106 pins 6.4 9 are low (TTL)? U424 pins 1 & 2 are high (TTL)? NO X U422, Ud2ae uar. Q309 base (B) o ground. Q309 |MO A U308 pin 3 measures9.0V? R348-R352
collector (C) goesto + 3BV?
Lt &5
U306 pin B is low (TTL) in 2 us to U306, U422, U106 pin 4 (pin 10 for Y2) has a NG
10ns ranges? 9 Rass series of pulses (TTL) approxi- U424, U106 U311.Qan U309 pin 2 measures 9.0 V? U309,
mately 4 seconds?
YES YES YES
C318,Ca7,
cas, QI07-Q111, RA347 (1430 {1) has 12 V on one oy U307, U3os,
A339-A347, Associated andand 9V on the other end? U306, U422
U306-U308, circuitry.
U422, Q308.
D306 YES
D305, U309,
Q307,Q311,

R340, Q309.




DATA BUSS

ANALDG CIRCUITRY

DIGITAL BAMPLING CIRCUITRY

1
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AB-288 u4or | ::;“:’,f:n TRIGAER SLOPE SWITCH |
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i TRIDGER LEVEL s U303 usoa 0808 |
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CIRCUIT BOARD X-RAY VIEWS Page 28

NOTE: To find the PART NUMBER of a component B. Locate this same number in the “Circuit Compo-
for the purpose of ordering a replacement part: nent Number” column of the corresponding
“Parts List."

A. Find the circuit component number (C305, R301, _ o
etc.) on the appropriate X-Ray View. C. Agi;a_cent to the circuit component number, you
will find the PART NUMBER and DESCRIPTION
which you must supply when you order a replace-
ment part.
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Display Control Circuit Board

(Shown from the component side.)
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(Shown from the component side. The foil on the component side is shown in red.)
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The wavetorms represant some of the signals that are present in the DMO circultry,
Thay may help you underaiand the circuit operation during troubleshooting.

The locations of theae waveiorm

on the schematic

by their corresponding numbers inside aOnrmno‘.
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