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WARRANTY 

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of three (3) years 
from the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either 
will repair the defective product without charge for parts and labor. or will provide a replacement in exchange for the 
defective product. 

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the 
warranty period and make suitable arrangements for the performance of service. Customer shall be responsible for 
packaging and shipping the defective product to the service center designated by Tektronix, with shipping charges 
prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is to a location within the country in 
which the Tektronix service center is located. Customer shall be responsible for paying all shipping charges. duties. taxes. 
and any other charges for products returned to any other locations. 

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate 
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting 
from attempts by personnel other than Tektronix representatives to install, repair or service the product; b) to repair 
damage resulting from improper use or connection to incompatible equipment; or c) to service a product that has been 
modified or integrated with other products when the effect of such modification or integration increases the time or 
difficulty of servicing the product. 

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF ANY OTHER 
WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES 
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO REPAIR 
OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER 
FOR BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, 
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE 
VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES. 

Instrument Serial Numbers 

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

B010000 
E200000 
J300000 
H700000 

Tektronix, Inc., Beaverton, Oregon, USA 
Tektronix United Kingdom, Ltd., London 
SonyfTektronix, Japan 
Tektronix Holland, NV, Heerenveen, The Netherlands 

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

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

Printed in U.S.A. 

Copyright © Tektronix, Inc., 1991. All rights reserved. Tektronix products are covered by U.S. and foreign 
patents, issued and pending. The following are registered trademarks: 
TEKTRONIX, TEK, TEKPROBE, SCOPEMOBILE and ~ 

~ 
Deskjet, HPGL, Laserjet and Thinkjet are products of the Hewlett-Packard Company. 

Epson is a registered trademark of Epson America, Inc. 

Interleaf is a trademark of Interleaf, Inc. 

PostScript is a registered trademark of Adobe Systems, Inc. 
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• 

Change the vertical 
SCALE 01 any channel 
from 50 mV to 100 mV 
or from 500 mV to 1 V. 

Cao 
you hear the 

attenuater relays 
click? 

Change tile Vertical 
SCALE from 200 mV 

to SOOmV. 

can 

Connect a probe to - ATTNSTRB (TP638) 
and connect another probe to CCATTN 

(TP637j . Trigger on the - ATTNSTRB signal. 
Change the Vertical SCALE of any channel 

Irom 50 mV to 100 mV or Irom 500 mV to 1 V 

you .. -;0 .... the 
attenuatar relays 

click? 

y", 

No 

Change the Vertical 
Coupling of the 

selected channel. 

Can 
you hear the No 

attenuator relays >-.... - ---------' 
click? 

y., 

Is there 
still a problfilm 

with the 
attenuato(? 

y", 

Perform the Attenuator 
troubleshooting 

procedure. 

No There is not a prOblem with 
the A15 AttenuatOf Board 

Programming. 
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Do 
the signals 

look like those 
shown in 

Figure 9--1? 

Scans by Artekmedia => 2011 

No Check and repai r U624. 
US29, and associated 

circuitry. 

Connect a probe to CD (TP636), and 
connect another probe to CCATTN 

(TP637). Trigger on the CCATTI~ 
signal. Change the Vertical SCALE 

setting of any channel from 50 mV to 
100 mV or from 500 rnVto 1 V. 

Is the 
CD data 

correct? !See 
Figure 9-1 and 

Table 3-1.) 

y" 
There is not a problem 
with 1he A 15 Attenuater 
Board Programming 

Nb Check and repair the 
attenualor and associated 

circuitry. 

-ATTNSTRB J L 
CCATTN nruuuu 

CD 

Vol. 2 Figure 9·1: Attenuator Programming 

Vol. 2 Figure 9·2: A 15 Attenuator Board Programming Troubleshooting Procedure 

Al0 Acquisition Vol. 2 9·1 



• 

• 

Uoo this prooodure if you 
SUSpect a problem with 
programming the A 1 a 

Acquisition board. 

Is there 
a problem with 

programming the 
A15 Attenuator board? {You Yes 

can"t change the vertical scale. >--~ 
the vertical scale is not 
correct, or the channel 

coupling is not 
correct.) 

No 

I, then> 
problem with 

Perform the A15 Attenualor 
Board Programming 

troubleshooting procedure. 

Is there Is there 
a problem with programming one of the 

preamps? (You can not change 
the vertical scale. the vertical 

scale Is not correct. or the 

No 

a IXQblem with 
Programming the 

trigger source or holdoff'? (You >N_O _________ -< 
can not change the trigger 

p-<>gramming the No 
trigger coupling or mode? :;..:::....-. 

(The trigger mode 
channel coupling Is 

not correct. ~ 

y", 

Connect a probe to eitner eel A 
(TP639) for CH 1, CC23 (TP64O) 

lor CH 2, CC3C (TP65O) for CH 3, 
or CC4D (TP6511 lot CH 4. 

Connect another probe to CO 
(TP636). Tngger al1he 

CC1A-CC40 signal. Change the 
Vertical SCALE or Coupling. 

SOlXce, or the 
trigger hoIdoff is 

too long.) 

No 
the SROA-Sf\2A, 
SROB-SR2B, and 

HOLDOFF1--4 signals co~ 
(see Tables 9-1 

and 9-2)? 

Check and repair 
Ul551 , U1552, and 
associated circuitry. 

Is the data 
correct? (See 
tables 3-2 and 

3-3.) 
>

c.N::O'-__ oj Check and repair U602, 
U624. U625. and 

associated circuitry. 

There is no problem 
with programming 

the preamp. 

TD S 520 Component Level Diagnostic and Repair Manual 

No Check and repair U621. 
U622. and associated 

circuitry. 

a coupling is not 
oonectl 

Vos 

Connect a probe to either TR1GCCA 
(TP631) orTRIGCCB (TP632) of the 
desired trigger I C. Cor1nec1 another 

probe \0 CO (TP636). Triggar on 
the TAIGCCA-8 signal. 

Change the trigger Source 
or Coupling. 

Is the bit 
pattern 

COlTect (see 
Table 9-3)? 

No 

Check and repair 
U602, U624. and 

associat8d circuitry. 

PeOOrm the Analog DAC 

""""'" -pwcedure. 

" there sUIi a problem with 
the trigger mode or 

coupling 
programming? 

No 

jeans by AileAMed,a -> 20; , 

There is not a problem 
with programming ttle 
Ala Acquisition bOard. 

Cheek and repair 
Ul551 , U1 SS2. and the 

IlfOSOCiatcd oirCtJitry. 

Vol. 2 Figure 9·3: Acquisition Digital Control Troubleshooting Procedure 

A 10 Acquisition Vol.2 9·2 
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Vol. 2 Table 9-1: SROA-$R2A and SROB-SR2B Signals 

• Selected input SR2A/ B SR1A/B SROA/B 

CH5 

CH1 0 

CH2 0 

CH1 and CH2 0 0 

CH5 0 

CH3 0 0 

CH4 0 0 

CH1 and CH2 0 0 0 

Vol. 2 Table 9·2: HOLDOFFl-4 Signals 

HOLDOFF4 HOLDOFF3 HOLDOFF2 HOLDOFFI 

Repair o o o o 
Don't Care All Other Combinations 

• 
Vol. 2 Table 9-3: Trigger CD Signal 

BH 

nigger Mode 7 6 5 4 3 2 1 

DC 0 0 0 0 o o o 
AC HF Reject 0 0 0 0 o 0 

IF Reject 0 0 0 o o o 
IF Reject 0 0 0 o 0 

HF Reject 0 0 0 o o o 

AC HF Reject 0 0 0 o 0 

Direct Noise Reject 0 0 o o o 
Noise Reject (20 Hz High Pass) 0 0 o 0 

1 This bit will be a 1 if negative slope is s e lected . 

• Vol.2 Figure 9-3: Acquisiti on Digital Control Troubleshooting Procedure (Cont.) 
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• 

• 

Use this procedure to 
check the Acquisition 

Processor. 

Run the 
aCQProcThermistor 

diagnostic . 

Check and repair 
MH. RT617, pin 5 of 
USOO. and associated 

circuitry. 

Check and repair hi' DUART 
(U1317 on the All DRAM 

PI JDiSp£ay board), A14 01 
Bus board ooonections. and USOO. 

The Acquisition 
PI stY Is ok. 

IDS 520 Component Level Diagnostic and Repair Manual 

I, 
U600 pin 8 at 

+5V, and 
U600 pin 7 at 

g",""", 

No 

Ched< and repair the 
associated circuitry . 

Check and repair R601-R608. 
CROO1-CR604, and 

C l 50-Cl53. Check the 
COM9Ctions to the A 15 

Attenuator. 

_U600. 

Scans bj AI td,ilJeoia > fa I r 

Vol.:1 Figure 9-4: Acquisition Processor Troubleshooting Procedure 
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• 

• 

Use this procedure to 
troubleshoot an AID converter 

problem (U700 and U750). 

NOle: Depending on the setup of the oscilloscope, the AiD 
converter can get Its input signal from any 01 the preamps. 

Select the vertical channel that is defective. Connect a 
5.0 MHz 500 mV peak-to-peak sine wave to the selected 

vertical input. Press VERTICAL MENU. COUPLING, and 
AC. Set Offset to 0 V. Sellhe vertical SCALE to 50 mV, and 

the horizontal SCALE to 200 ns. 

Is the 
input signal from 

the preamp reachir,g 
the selected /vi) converter 

(pins 4 and 6, pin 12. or pins 
15 and 11). and is it a 500 mV 

No Per10rm the appropriate 
tronl~ troubleshooting 

procedure. --­differential 
signal? 

Yeo 

Using the vertical POSITION 
control, center the differential 

signal around 0.0 V. 

Are the signals at 
pin 1 and pin 2 selecting the 

input signal (see 
Table 9-4)? 

A" 
pins 71 and 72 

of the AID convener 
125 MHz -Eel 

clocks? 

No 

No Check and repair the appropriate 
preamp control circuity. and 
verify the oscilloscope setup 

"" pins 23. 24, 82. 
and 83 01 the AID 

converter 250 MHz 
-ECL clocks? 

Replace the NO 
converter. 

No Perfoon the Clock 
System troubleshooting 

procedure. 

TOS 520 Component Level Diagnostic and Repair Manual 
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,,, 
all A and B data 

outputs 01 the selected 
AID converter toggling. and are 

they toggling on the rising 
edge aftha signal 

at pin 71? 

I, the 
voltage at pin 30 

-0.8 V to -l.OV and 
the voltage at pin 35 
+0.9Vto +1.0V? 

y" r::-------,-,-----,-----, 
The problem is not in tre 

AID converter. 

No Perform the Analog CAe 
Control troubleshooting 

pr'Y'..t:rdure. 

CH' 

CH2 

CH 3 

CH' 

Vol. 2 Table 9-4: AID Converter Input ~election 

Input 

CH1 

CH2 

CAL 

Not Allowed 

CH 1 Atlenuatof 
Preamp 1 

CH 2 Atlenuator 
Preamp 2 

CH 3 Atlenuatof 
Preamp 3 

CH 4 Attenuator 
Preamp 4 

CALSEL (Pin 2) 

Low 

Low 

High 

High 

NO Converter A 

AID Converter B 

AID Converter C 

Ala Converter D 

CH2SEL (Pin 1) 

Low 

High 

Don't Care 

High 

Demultiplexer A 

Demultiplexer B 

Demultiplexer C 

Demultiplexer D 

Vol. 2 Figure 9-5: Normal Path of the Vertical Channels 

CH 1 Display 

CH 2 Display 

CH 3 Display 

CH 4 Display 

Vol. 2 Figure 9-6: AID Converter Troubleshooting Procedure 

AlO Acquisition Vo/.2 9-5 
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• 

This procedure assumes a D/A 
Converter system voltage problem. 

I, 
the bad DAC voltage 

LATHRESHOLDI through 
LATHRESHOLO<I. VA'UO. 

ETL I FAST. ETl2FAST. 
or ATTNCAL? 

No 

Locate the bad DAC vottage 
at1he output of U931 -U934. 

Does the 
voltage al TP91 I of 

the OAC chan9l' 
about every 60 J.ls UId 
vary over the .:!: 1.71 V 

range (see 
Figure 9-14)? 

No 

000. ... 
voltage at TP912 of 
lJ903 change about 

every 60 jJ.s and vary 
over the :t I .71 V range 

(see FlQure 9-15)? 

No 

Does the 
voltage at pin 3 of US03 

change about every 
60 J.ls and stay within 

the:!: 1.71 V 
range? 

y" 

Check and Repair u003 . 

Change the- D/A 
converter 

voltage value 
from 0 to 4095 
(+10.24 v to 

- 10.24 V) using 
the DAC 

diagllOSlics. 

Change the 
O/A converter 
voltage value 

from 0 to 4095 
(+1.71 Vto 

-1 .71 V) using 
theDAC 

diagnostics. 

y", 

Check and 
repair the 

y" connection 
betweeo 

U903 pin 1 
ond the 
""'09 

multiplexer. 

No 

Do., 
the voltage vary 

over the full range 
at the output of 

interest 01 U907 or 
U908 (see 

Figure 9-14)? 

""" the voltage- vary over the full 
range at the output of 

U931 - U9345. U940, 
or U941? 

Me 
pins 9, 10, and 11 

of the IC HCMOS logic 
levels (0 V to + 5 V) and 

changing aboIi every 10 J.ls to 
100 J.ls (see F"J9Ures 9-9, 

9-16, and 9-17)? 

No 

Check and repair U600 
and associated 
components . 

TDS 520 Com ponent l evel Diagnostic and Repair Manual 

No 

y., 

Do.. the 
voltage at U900 pin 9 
chance about every 

60 }.ls and stay within 
the ±10.24 V 

range? 

Ye, 

Check and repair U905, 
U907, and U908. 

Is the 
voltage in 

range? 

No 

Yes 

Check and repair lJ9OO. R9OO. 
ROOt R902. and C900. 

Trace the signal through its voltage buffers and 
associated oompooents. " necessary change 

the OIA converter vortage value from 0 to 4095 
(+ 1]1 V to -1.71 V) using the OAC Diagnostics. 

Measured voltages should agree with the 
voltages on the schema1ic. 

I, 
pin 6 an HCMOS 

(0 Vto +5 V) pulse 
every 100 J.ls (8 pulses) 

followed by a 6 ms pause 
(see Figure 9-8)1 

Check and repair the analog 
multi~exel (U931-U934) and 

associated components. 

Do 
TP9Q6, TP907, and 

TP908 1001< like 
FlQure 9-IO? 

No 

Check and ropair U600 
and associated 
components. 

Scans by ArlekMeala -$ 201 t 

Is the 
voltage in range 

bl.J\ not 
changing? 

Check and repair U900 
and its control signals. 

Check and repair U901 
and associated 
components. 

A" 
the data 

and address lines of 
U900 HCMOS logic 

levels changing aooUl 
every 60 J.ls (10 J.ls to 

100 J.ls)? 

" U601 pin 2 a pulse 
about every 

100 Jls? 

No 

Check and repair U600 
and associated 
components. 

No 

Check and 
repair U9Xl. 

Check and 
repair power 
supplies to 

U900 

Check ond 
repairU601 

",d 
associated 

componerrts. 

Vol.2 Figure 9·7: Analog DAC Control Troubleshooting Procedure 
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• 

• 

, 

Slopped: 506 Acquisitions 
f'-----T--- ..;- +- - - I 

.r 

- -

• t.- • '- • _1-1-- .'-- .1-- '-
.. ' . . 

T 
en1 1.00 V ""Iuu.ulll...nIJ $l)l>mv 

Vol. 2 Figure 9-8: Pin 6 of U931, U932, U933, and 
U934. This burst of eight 68 J.l-s-strobes occurs once 

every 3.7 ms . 

Stopped: S2 Acq uisitions 
['-+ ! I- I 

+ t 
[). : 3io~s 
@: 4 <l4J.1S 

- -

I t 
I ! 
i .. .. + 

;,., I t 

T - -- _.L 
i 

1 + 

r t f+~- . .,....... 
! 

- - :1 · 
j 

- -- - -- T -
L.. 

, 
1 Y:-- L-.. 

- '- _ 
I 

, 
+ j f f 

-224"mV 'Chl 2.06v T MtO O. OiJ: eli l j -

T ; 

, 
; _i 

Vol. 2 Figure 9-9: TP903 (peO) 
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.6. : 10.00kHz 
@: 3. 030kH z 

~S.5 ms 
until the 
next bUrst. 

,. 

Scans by Artekmedia => 2011 

Stopped: 15 Acquisitions 

.,----, . I 
-I 

i 
- - 1 

_ _ J 
- - -- I 

. . T. . 
en l 2.00 V-

[..---.:r-+--------i------- ] 

I 
+ 
+ 
+ 

+ "r 
:-,-1 -<1t+-tHL t 

.~++--+>+;"";''';''_H_ i·~ 
- -

,.- ,<uu jJ ... 11 1 J -, 84m 

Vol. 2 Figure 9-10: TP906 (pe3)_ 
TP907 (PC4) and TP90B (peS) are similar. 

Stopped: 80 Acquisitions 
I' .:r--+-

f . . + . 
'---!. , 

- - T 
j 

--l 

. ,..,., 

-__ I 
'-,----

. '.60 : 370J.lS 
@: 444J.lS 

"1"" M 100.0j.J.· 'Cti i J 

. , .T 
,-

Vol. 2 Figure 9-11: TP909. Sometimes the frequency 
of this signal varies or there are pulses missing for 

several cycles . 

.6.: 740J.1s 
@: SSS}!S 

• 

St opped: 235 Acquisitions 

5.00 V 

Stopped' Sl 

r 
1 

j 
r i 

• --.-.--i- "' 
_t , 

[----- --- ---- --T--------------) 

" 
Vol.2 Figure 9-12: TP911 

Acquisitions 
[ .:r--+ 1 

t 
+ 

- -

I 
t 

) 
- -a : '3'1 0~S 

@ : 444 jlS 

-C"'" ~- r"-

~+ .~ 
, 

,~ 

WL~ - - - - -
'------c L-. 

t 
;-

L-.-

.t lil 2.00 V - M " OO.O jl· Ch1 J 22"4·niV. , 
, 

; .T - ; ; 

Vol.2 Figure 9-13: TP904 (PC1) 

Vol. 2 Figure 9-7: Analog CAG Control Troublesh ooting Procedure (Cont.) 
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• 

StoppeQ: 235 Acq u isitio ns 

5.00 V 

1-----------1' - --J 

~ 

Vol.2 Figure 9-14: TP911 

Stopped: 336 Acquisitions 

1.00 V 

I T 

~ 

Vol. 2 Figure 9-15: TP912 
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,. 

stopped: Sl 

t:fll . '2.00 V . 

. .1: 

Acquisit ions 
C-·--T-+-----f----.----J 

, 

l I ·, t :'· 

6 : HOps 
@: 44oClJ,lS 

'1" . M 10:0 .0j..t: 'Ch1 J " '2:24'mV 

I 

Vol. 2 Figure 9-16: TP904 (PC1) 

Stopped: 64 Acquisit ions 

Chl ' .. 2.00 V . 

: T. . 

f---" I 

.:t. 

6: iioi-as' 
til : "44).15 

.. : ... :. r 

'- t ,-+_~-,-------:-J 
{. . 
+ 

.. .. 1 
... . O\l106.o}j' Ch l :.I" · 224mV 
+ 
I 

Vol. 2 Figure 9-17: TP905 (PC2) 
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Stopped: 747 
I -

.. 

Acqu isit ions 
T .-, , 

t 
" 

. .. .1 

t 

- ---

, 

.. 

+.f-H-t++-~ [ I I til ' I! I II ' . . 
;, . ___ ' , _<l1fI< 

! .. 

I .......... 

ten1 . 2:0CYV ' ~ . : 1 . M . sOOji 'Ch1 ',r 
. . . 

.T" ; 

Vo l. 2 Rgu,.9-18: U601 pin 3 (PC7) 

, 

-

~. 

. ·t"'·m~ 

Vol . 2 Figure 9·7: Analog DAC Control Troubleshooting Procedure (Cont.) 
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r~ • 

This procedure is tor 
troubleshooting the 

Analog Trigger 
Hoidoff citcUi1Iy. 

Is Yes 
U1S01B pin 9 

high? 

No 

I, 
UI501S pin 9 
(MTHO) low'? 

No 

Oleck and repair Uloo1 
pin 72 (MAT). Ul501 , 
and related circuitry. 

"""' MTHO toggle if 
the v/liiable 

hoIooft is 
increased? 

y., 

Check and repair UI503. 
Al539, R1 540, AI546, and 

associated circuitsy. 

I, 

No 

Scans by Artekmedia"" 2011 

Check and repair path tom U620 

III the t.oldofl 
ramp low? 

Yes pin 9 (- HOSEr low) throogh U1S01A 
>-'-'----1-1 and U1S01 B to MTHO. Check and 

repair 01543, 01531 . AI542. RI548, 
and associated circuitry. 

No 

Check and repair path from 
U620 pin 9 C HOSET high) 

through Ul501A and UI 5018 
to MTHO. Check and repair 

01543,01531 , RI 54S, UI502, 
and associated circui1ly. 

NO 

Iu. 
both the slow 

range (> 10 ms) and the 
fast range « 10 ms) ok 
(MTHO toggles in the 

No 
Check and repair the 

HOLDOFF4 signal 
(U633 pin 12). 0 1526, 
and related clrcUtry. 

UI5018 pin 9 No 
(MTHO) ok for all ~C-___ -+ ____ -I 
variable hoIdoff 

programmed time 
range)? 

-y", • MTHO No 
(U15Q1 E ping) >--~ 

toggling? 

Yes 

O>ockand_ 
all timi~ranges >N~0 __ -+t HOLDOFF1-HOLDOFF3. 

worK? CR1525-CR1531, and 

Yos 

Changing the variable hoIdofI 
DAC VOltage through its lull 

range should change MTHO by 
the amount shown in Table 9-5. 

No 

related clrcui1ly. 

Check and repair 
VARHO (U9OB 

pin 2). U15OOA. and 
related circuitry. 

Vol , 2 Figure 9-19: Analog HoldoN Troubleshooting Procedure 

~-:~-~~------~--~-~-~~-~------------------------------------------------------------~A~'~O~A~'~q~u~IS~"~,O~n;_-----VVbol.l.:2~S9~.99 TDS 520 Component Level Diagnostic and Repair Manual 



Vol. 2 Table 9-5: Holdoff Range 

• Horizontal Scale Minimum Holdaff Maximum Holdoff 

>10 s 5s 10 s 

10 s 5s 10 s 

5s 5s 10 s 

2. 58 10 S 

1 s 5s 10 s 

500ms 5000 ms 10000 ms 

200ms 2000 ms 10000 ms 

100 ms 1000 ms 10000 ms 

50ms 500ms 1000 ms 

20ms 200ms 1000 ms 

lOms l OOms l000ms 

5ms 50ms 1()() ms 

2ms 20ms 100 ms 

1 ms 10 ms lOOms 

500 .s 5000 "s 10000 ~s 

200 .s 2000 "s 10000 J.ls 

100 J.1s 1000 JIs 10000 j.ls 

50 .s 500 jJ.s 1000 j.lS 

20 .s 200 jJ.s 1000 IJ.S 

10 IJ.s 100 jJ.s 1000 J.1s 

5.S 50 J.1s 100 J.1s 

2.s 20 "s 100 IJ.s 

1 J.Ls 10 J.1s 100 J.ls 

500 ns 5000 ns 10000 ns 

200 ns 2000 ns 10000 ns 

100 ns 1000 ns 10000 ns 

50 ns 1000 ns 10000 ns 

20 ns 1000 ns 10000 ns 

10 ns 1000 ns 10000 ns 

5 ns 1000 ns 10000 ns 

2 ns 1000 ns 10000 ns 

1 ns 1000 ns 10000 ns 

0.5 ns 1000 ns 10000 ns 

• Vol. 2 Figure 9-1 9: Analog Holdaff Troubleshooting Procedure (Cont.) 

TCS 520 Component Level Diagnostic and Repair Manual 
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• 

This procedure tests the analog trigger path. The input 
is CH 1 and Trigger A is selected. By substituting the 
correct pin and U numbers, this procedure can be 

used with any 01 the inputs to Trigger A or Trigger 8. 

Connect a 1 kHz square wave to the C H 1 input. Press 
SET LEVEL TO 50%. Rotate the HORIZONTAL SCALE 

to 5OO)J..s per division. Press TRIGGER MENU. and 
then Holdoff. Sel the Trigger Holdoff to O. 

I, 
there an nput 

(Nole: the il"lput is 
inverted) from 

Preamp 1 to Trigger A 
(UI552 pin 9)? 

No Is there an 
output on Preamp 1 

(Ul200 
pin 6)? 

Check and repair Preamp 1 and its 
No surrounding circuitry. Check VARGAIN 

(TPl 205) and the output enable 
(Ul200 pin 7). 

y" 

Check the connection between 
Preamp 1 (Ul200 pin 6) and 

Trigger A (U1552 pin 9). 

Pin 1201 Trigger A should be the 
same analog signal as the selected 

source input signal (1 kHz sine wave). 

" pin 12" 01 "'. Trigger A the 
proper ampitude 
and frequerlC}"? 

No the trigger select , .N::O'--I Check and repair the control circuitry 
Ones correct (see'" (U620, U621 and U628) and the connection 

Is Ul 552 pin 16 
0.0 V ± 105 mV? 

Did 
Trigger A (Ul552) 

select the Preamp 1 signal 
lor its comparator output 

(U1552 pins 20 
and 21)? 

Table 9-6)? betWeen the control Jines andTrigger A. 

No Perform "the Analog DAC 
Control troubleshooting 

procedure 

No Check and repair Trigger A (U!552) 
and its control circuitry (U62'- 101" 

TRIGCCA; U602. U612, and U631for 
CD; and U934 tor TLA.) 

The 
triggers should 

now function. Do the 
triggers meet sensitivity 

specifications? 

TDS 520 Component level Diagnostic and Repair Manual 

No 

Scans by Artekmedia => 2011 

Check and repair 
LI50!. R1206, or 

R1557. 

Vol. 2 Table, g·S: Trigger A and Trigger B Source Selection 

U1551 and U1552 

Pin 1 Pin 2 Pin 3 Channel Selected 

O.OV +5V +5V CH 1 

+5V 0.0 V +5V CH 2 

O.OV +5V 0.0 V CH 3 

+ 5V O.OV 0.0 V CH 4 

+ 5V +5V X CH 5 (LiNETRIG/AUXTRIG) 

Vol. 2 Figure 9·20: Analog Trigger Troubleshooting Procedure 

A10 AcquIs ition Vol. 2 9·11 
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This procedure is lor 
troubleshooting he 
AUX 1 Front End. 

Subtle problems include 
gain slightly on, transient 
response not good, and 

bandwidth wrong 

Drastic problems include 
zero vertical gain. 

I, 
there a subtle 

problem? 

Is Yes Check and repair the 
A1S Attenuator and 

associated components . 

No 

Display AUX 1 only. Press VERTICAL 
MENU , DC, 1 MO. and CLEAR MENU. 
Set the hortzontaJ SCALE 10 200 ns. Set 

the II8fticaI SCALE to 100 mV. 

Comect a , MHz 100 mV sine wave to 
the NJX 1 input Press FORCE TRIG 

and SET LEVEL to 50%. 

the bandwidth too 

""" 

No 
Check and repair all 
components In the 
vertical signal path. 

including R1595-R1S97. 

Aetum to the start of this 
troubleshooting procedure. 

Remove Pl200 

I, the 
center conduct« 
01 P l 200 a 50 mV 

1 MHz 
sine wave? 

No r:--,---,-, 
Repair the A 15 

Attenuator. 

Check and repair the AID 
Converter reference voltages 

and R1595-Rl 597. 

Is Yes Is Yes 
U751 pin 10 aboul >"'~-< U751 pin 12 about ""'--< 

0.95 V? -0.95 If? 

No 

Troubleshoot +VREFC 
using the Analog OAC 

Control troubleshooting 
procedure. 

No 

Troubleshoot -VREFC 
using the Analog DAC 

Control troubleshooting 
procedure. 

TOS 520 Component Level Diagnostic and Repair Manual 

Is U751 
pin 9 within 10 mV of 
pin '0, and is pin 13 

within 10 mV 01 
pin 127 

The CH 3 Front End is 
not the problem. Check 

the AID converters. 

Check and repair leedback 
No loop (for -VREFC U751 , 

R764, C764, 0758. CRTXi. 
L758. etc). 

Vol. 2 Figure 9·21: AUX 1 Front End Troubleshooting Procedure 

Scans by ArtekMed,a .,. 2011 
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· • ' .. 

• 

This prooedure is IOf 
troubleshooting :he 
AUX 2 Front En:!. 

SubUe problems include 
gain slightly off, transient 
response not good and 

bandwld1l1 wrong. 

Orastk: problems inclvde 
zero vertical gain. 

Is Yes 
there a subUe )-_____ -< 

problem? 

No 

Display AUX 2 only. Press VERTICAL 
MENU, DC, 1 Mil. and CLEAR MENU. Set 

the Iklitw,ta1 SCALE to 200 ns. Set the 
WIIticaI SCALE to 100 mY. 

Cornect a , MHz 100 mV sine wave to 100 
AUX 2 input Press FORCE TRIG and 

SET lEVEL to 50%. 

No 

Check and repair U11 00. 
A15 Attenuater, HF4 DAC 

voltage. or associated 
components. 

0'Ieck and repair all 
components in the vertical 

signal path, including 
Rl598-Rl600. 

Remove Pl100. 

Return to the start of this 
trouble$hOOting procedure . 

Is the center No 
oonductof 01 P l100 a Repair the A 15 

50 mV, MHz sine Atlenualor. 
wave? 

Check and repair the AID 
Converter reference voltages 

and R1S98- R1600. 

Is Yes Is Yes 
U701 pin 3 aboUl >-_-< 

0.95 V? 
U701 pin 5 about >-'--< 

-0.95 V? 

NO 

Troubleshoot + VREFO 
using the Ana/og DAC 
Control troubleshooting 

procedure. 

No 

Troubleshoot -VREFD 
using the Analog OAC 

Control troubleshooting 
procedure. 

TOS 520 Component Level Diagnostic and Repair Manual 

Is U701 
pm 2 within 10 mV 

of pin 3, and is pin 5 
wtilin 10 mV 

01 pin 67 

The AU)( 2 Front End is 
not the problem. Check 

the J.JO converters. 

Check and repair feedback 
No loop (lor -VREFO U701. 

R714. C714. 0708. CR705. 
L708. etc). 

Scans by Artekmedla -> 2011 

Vol. 2 Figure 9-22: AUX 2 Front End Troubleshooting Procedure 
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This procedure is lor troubleshooting Trigger C. 
Using the pin and U numbers lor Trigger 0 and 
swapping the input definitions of "X· and "H 

between CH2 and CHt , t1is procedure can als( : . 
used lor troubleshooting Trigger D. Connect ,. 
to kHz 100 mV sine wave to thE: CH 1 input 

Press TRIGGER MENU. Set TYPE to 
Logic . Set Logic Pattern tnpu~s Ch2. Axl 

and Ax2 to < X > . Set Logi,; Panern 
Inputs ChI to < H > _ Set vertical SCALE 
to 50 mV/div. Set lIle TRIGG ER lEVEL to 

the center of the input signaL 

I, 
Ut 20Q pin 4 a 
100 mV sine 

wave? 

No 

No 

Doe, !he 
DC voltage at Uteoc· 
pin 8 roughly equa, 
the DC voltage at 

Ul800 pin 4? 

Yes ' 

Do 
pins 2 an::I 6 01 

UtSOO have about a 
300 mV quas~si'1e W 3 \e 

nike Figure 9-23 bli ... ,;.'1 
roughly a +3,2V 

offset)? 

Are 

No 

NO 

Check the connection 
between Ul200 pin 4 

and Ul 800 pin 4. 

Follow the Analog DA.C 
Control troubleshootng 

pnx:edure for TLC (trigger 
level lor Trigger C) 

Check Ul800. 
Rl824. Rl 825. 
R1S01. Rl804. 

R1S05. RI806. and 
the power supply 
voltages lor the 
trigger Circuitry. 

pins 8 and 9 of 
UI StO 10kHz posrtiv€ 

EeL signals? 

/ '" Are 
No ,./ pins 3 and 4 ot NO 

Check U1Bl0. 
RlS07. Rl808. 

R1B20. and 
R1B21 . 

>-- <' \; ;£1 0 10 kHz positive 
.... ECl signals? 

The problem is 
not in Trigger C. 

TDS 520 Component l evel Diagnostic and Repair Manual 

Is the sine 
wave the wrong 
amplitude and 

greater than 
l O mV? 

Checl< 
Ul200, Rl800, and the 

VARGAINl signal 
(TPl 205). Perform the 
Analog DAC Control 

troubleshooting 
procedure. 

Check U1810. 
Rl035. Rl036. 

UlOO3. and 
associated circuitr ,;; 

No Is there a 
high logic level (greater 
than + 4V) onUl2{X) 

pin 7? 

No See if Ul203 
{preamp Control 1) 

is programmed 
properly. 

Scans by AriekMedra - > 2011 

Stoppe(]: 42613 ACQ uisit ions 
[--------l'--------------J 

2 

. 'Chi .. 50:0""1,,,: . M 

Vol. 2 Figure 9-23: U1800 Pins 2, 6, 11 and 12 with 10kHz 
1 Division Input 

Vol. 2 Figure 9-24: C and D Trigger Troubleshooting Procedure 
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This procedure is 
for troubleshooting 
the CH 1 Front End 

Subtle problems include 
gain slignUy off, transient 
response nol good, and 

bandwidth wrong. 

Drastic problems include 
zero vertical gain. 

Is Yes 
there a subtle >-_____ ...J 

problem? 

No 

Display CH 1 only. Press VERTICAl. 
MENU, DC, 1 MD, and CLEAR MENU. 

Set the horizontal SCALE to 200 ns. Set the 
vertical SCALE to 50 mil 

Connect a 1 MHz 50 mV sine wave to the 
CH1 input. Press FORCE TRIG and 

SET LEVEL to 50%. 

" Ul200 pn 24 a 
1 MHz 50 mV 

sine wave 
«10 mVDC)? 

Yes 

A" 
pins 2 and 4t! c! 

Ul200 1 MHz 
25 mV sine waves 

« 10mVDC)? 

NO 

" U1200 pin 21 
<50rnVDC? 

Y., 

No I, 
TPl204 

<50 mVDC? 

No 

TOS 520 Component Leve l DiagnostiC and Repair Manual 
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Is the center No r:,--,-.,---
conductor oj Pl200 a Repair the A 15 

50 mV 1 MHz sine Attenuator. 
wave? 

I, 
OFFSET1 set for 
center screen? 

No 

Yes 

Set OFFSET1 to a center 
screen value using the 

OAC diagnostic. 

Retum to the start of 
1I1is troubleshooting 

procedure. 

Troubleshoot UFFSET1 
using the Analog OAC 

Control troubleshooting 
procedure. 

Is Yes 

The AID Converter reference 
voltages must be wrong. 

Is No 
Troubleshoot + VREFA 
using the Analog CAe 

Control troubleshooting U751 pin 10 about 
0.95 Vi' procedure . 

Is No 
Troubleshoot -VAEFA 
using the Analog OAC 

Control troubleshooting 
U751 pin 12 about 

-0.95 V? 

y., 

Is U7S1 
pin 9 within 10 mV 

01 p:n 10 . and is pin 
13 wi1tlin 10 mV of 

pin 127 

The CH 1 Front End Is 
not the problem. Check 

the AID converters. 

procedure . 

No Check and repair feedback 
loop (for -VREFA U751 , 

R764. C764. 0758, CR156, 
L758, etc). 

I, 
TPl203 within 

:t 1.71 V? 
TPl202 within >--_< 

:!ol.71 V? 
" U1202 pin 8 

<50mVDC? 

CheCk and repair 
Rl204. Rl203. R1202, 

R1212, Of ll201. 

No 

Troubleshoot FOFFSET1 using 
the Analog OAC Control 

troubleshooting procedure. 

Is Yes 
U12OC1 pin 20 within 

:t 1 .71 V? 

No 

Troubleshoot VAAGAIN1 
using the Analog OAC Control 

troubleshooting procedure. 

No 

Troubleshoot OCBAl I using 
the Analog DAC Control 

troubleshooting procedure. 

I, 
Ul200 pin 9 high 

(+5V}? 

No 

Check and repair 
Ul204 and associated 

components . 

No 

Check md repair U1201 and 
associated components. 

Check and repair Ul200 
and its power supplies 

I, 
the transient 
response ok? 

y" 

I, 
the vertical gain 

ok? 

I, 
the signal c lipped 

be10re it goes 
off·screen? 

Can 
OFFSET! be 

adjus1ed over its full 
range? 

No 

y., 

No 

Can Yes 
OFFSET! be adjusted 

smoothly? 

No 

Return to the start 01 this 
troubleshooting procedure. 

Check and repair U1200. 
A1S Attenualor, HF1 DA.C 

voltage. Of associated 
components. 

Check and repair all 
components In the 
vertical signal path. 

Check and repair U1202B 
orVARGAIN 1. 

(Troubleshoot VARGAIN1 
using the Analog OAC 

Control troubleshooting 
procedure.) 

Check and repair power 
supplies of U1200 and U750 
and VREFA voltages to U750. 
(Troubleshoot VREFA using 

tie Analog OAC Control 
traJbleshooting procedure.) 

Check and repair OFFSETI OAC 
voltage. (Troubleshoot OFFSETI 

using the Analog DAe Contrd 
troubleshooting procedure.) 

Check and repair OFFSET1 DAC 
vo1age. (Troubleshoot OFFSET1 

using the Analog DAe Control 
troubleshooting procedure.) 

Vol. 2 Figure 9-25: CH 1 Front End Troubleshooting Procedure 
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This pl"ocedur& is for 
troubleshooting the 

CH 2 Front End. 

Subtle problems include 
gain sli9hUy oft. transient 
response not good. and 

bandwidth wrong. 

Drastic problems include 
zero vertical £ain. 

Is Yes 
there a subte >-0------' 

problem? 

No 

Display CH 2 only. Press VERTICAL 
MENU. DC. 1 Mn. and C LEAR MENU. Set 

the h:>rizonlal SCALE to 200 ns. Sel1he 
vertical SCALE to 50 mV 

Connect a 1 MHz 50 mV sine wave to the 
CH2 input. Press FORCE TRIG and 

SET LEVELto50%. 

I, 
Ul100 pin 24 a 
1 MHz SO mV 

sine wave 
« 10 mVOq? 

Yes 

A~ 
pins 4 and 6 01 
Ul100 1 MHz 

25 mV sine wailes 
«10mVOC)? 

No 

I, 
Ull00 pin 21 
<50 mVOC? 

I, 
TPl104 

<50 mVOC? 
NO 

TOS 520 Component Level Diagnostic and Repair Manual 

Is the center 
conductor 01 Pl1 00 a 

50 mV 1 MHz sine 
wave? 

No r:---,....,--,.., 
Repair the A 15 

Attenuator 

Repair or replace Ull00 and 
its associated input circuitry. 

I, 
OFFSET2 set for 
center screen? 

No 

Set OFFSET2 to a center 
soreen value using the 

DAC diagnostic. 

Return to the start Of 
this troubleshooting 

procedure. 

Troubleshoot OFFSET2 
using the Analog DAC 

Control troubleshooting 
procedure. 

The AID Converter reference 
voltages must be wrong 

irouulti~huul -t-VREF8 
I, >~N~0-l using the Analog DAC 

1)701 pin 3 about Control troubleshooting 
0.95 V? procedure. 

Is No 
U70, pin 5 about 

-0_95 V? 

Is U7al 

Troubleshoot -VREFB 
using the Analog DAC 

Control troubleshooting 
procedure. 

pin 2 within 10 mV 
of pin 3, and is pin 5 

within 10 mVol 
pin 51 

Check and repair feedback 
No loop (for -VREFB UT01, 

y" 

The CH 2 Front End is 
no! the problem. Check 

the AID converters. 

IS Yes 

R714. C714. 0708. CR706. 
l708. etc). 

IS Yes 
TPl l02 within >-'-'----< 

±1.71 V? 
Ul102 pin 14 
<50 mVDC? 

Cheek and repair 
AII04. A1103. Rl,02. 

R1112,or Ll101. 

No 

Troubleshoot FOFFSET2 using 
the Analog DAC Control 

troubleshooting procedure. 

Is Yes 

No 

Troubleshoot DCBAl2 using 
the Analog DAC Control 

troubleshooting procedure 

I, 
U1 I 00 pin 20 withir >--_ 

::!: 1.71 V? 
U1100 pin 7 high 

(+5V)? 

No 

Troubleshoot VAAGPJN2 
using the Analog DAC 

Control troubleshootng 
procedure. 

No 

Check and repair 
U, 103 and associated 

components 

No 

Check and repair Ul202 and 
asHlciated components. 

Check and repair UnDO 
and its power supplies 

Is Yes 
the bandwidth too 

low? 

NO 

I, 
the transient 

response ok? 

" the vertical gain 
ok? 

y" 

" the signal clipped 
before it goes 
off-screen? 

No 

Coo 
OFFSrn be 

adj:.Jsled over its full 
range? 

No 

No 

No 

Can Yes 
OFFSET2 be adjusted 

smoothly? 

No 

Retum to the start of this 
troubleshooting procedure. 

Check and repai r UII 00, 
A'S Anenuator. HF2 DAC 
v~tage . or associated 

components 

Check and repalT all 
components In the vertical 

signal path. 

Check and repair Ul 101 0 
or VARGAIN2. 

(TrOUbleshoot VARGAIN2 
using the Analog DAC 

Control troubleshooting 
procedure.) 

Cheek and repair power 
supplies 01 Ull00 and U700 
and VREFB voltages to U700. 
(Troubleshoot VREFB using 

the Analog DAC Control 
1roublashooting procedure.) 

Check and repair OFFSET2 DAC 
Vo:;.ttage. (Troubleshoot OFFSET2 
using the Anatog DAC Control 
troubleshooting procedure.) 

Check and repair OFFSET2 DAC 
~ottage. (TroubleshOot OFFSrn 
using the Analog DAC Control 

troubleshooting procedure.) 

Vol. 2 Figure 9-26: CH 2 Front End Troubleshooting Procedure 
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Are U501 'CO 
This procedure assumes that the 

All DRAM ProcessonOisplay 
and A12 Front Panel are ok and 
1Ilat the text and graticule are 

on-screen 
and U502 pins 2. 3.27, '::>'NOO'-_______ .... 

and 28 all 250 MHz -Eel . 
U501 and U502 pins 
15 UId 16250 MHz 
+ECL(+3.5Vto 

No 

Repair CTl, o· 
clock terminating 
resistors al AID 

Converter, Rl049, 
R105Q, Rl 045. Of 

No 

No 

I, 
U504 pin 13 (see 

Figure 9-29) a 
> 10 MHz -ECl 

clock? 

No 

Check and repair U503A and 
associated components. 

y" 

No 

Yes 

Repair the 
oscillator and Pll 
powel supplies. 

clocks? 

." al l 01 the clocks 
the same (within 

50 mV)? 

No 

Is the 
voltage at 

TP5(JI < TP502? 

Check R582, 
CR503, R588, 
A587, and the 

A2l veo Board. 

TDS 520 Component level Diagn ostic and Repair Manual 

Check the clock 
termination resistors 

at the AID Converters. 
Check Acquisition 

Clock Buffers USOI 
and U502. 

" U504 pin 9 (see 
Figure 9-28) a 10 MHz 

-ECl clocl<? 

No 

+4.1 V)? 

... 
the powe, 

suppies for Usa1 and 
U5U2 'o\ithin 0.2 V 01 

specification? 

y~ 

Roplace 
Acquisition 

CIoc:K Buffer 
lJ501 or U502. 

I, 
U504 pin 13 (see 

Figure 9-29) a 
>10 MHz - ECl 

clock? 

ChtlOk U503A and 
associated components. 

Check Y501 and 
associated components. 

No 

No 

Repair1he 

"""" supply 
problem. 

Rl046. 

The results of the 
following test depend on 

the oscilloscope and probe 
used . The probe should be 

grounded with a ground 
lead < 2 em long. Using a 
500 MHz oscilloscope with 
810 pF probe, are POOt 

pins 2 and 3 600 mV, 
500 MHz clocks? 

y" 

Ne 
P501 pins 2 and 3 

near 3.9 IIDC wi1h pin 3 
about 40 mVDC lower 

than pin 2? 

y" 

The results of the 
following test depend on 

the OSCilloscope and probe 
used. The probe should be 

grounded with G ground 
lead <: 2 em long. Using a 
500 MHz oscilloscope with 
a 10 pF probe, are P501 

pins 2 and 3 600 mV. 
500 MHz clocks? 

k' 
P501 pins 2 and 3 

near 3.9 VDC with pin 3 
about 40 mVDC lower 

than pin 2? 

No 

No 

No 

No 

No 

No 

Check R582. 
CR503, R588. 

RSS7. and/or the 
A21 VCO Board. 

Check and 
repair Ul001 . 

Check R582, 
CR503. R588, 
A587. and the 

A21 VCO Board. 

Check and 
repair Ul00l . 

Vol. 2 Figure 9-27: Clock System Troubleshooting Procedure 
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Vol. 2 Figure 9-28: Reference Oscillator (U504 pin 9) 

Stopped: 39<1 Acquisitions 

r~~~~JU~~T~~~~~~~~jL~ __ ~--, 1t 

Ch i . 20.0m ' 

·T 

Vol. 2 Figure 9-29: 10 MHz Loopback to the veo (U504 
pin 13). TP514 is the Same Signal, but TTL Levels . 

TDS 520 Component Level Diagnostic and Repair Manual 

Vol. 2 Figure 9-27: Clock System Troubleshooting Procedure (Cont) 
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This procedure assumes hat you can get a main trigger 
but not a delay trigger. Press HORIZONTAL MENU , 

Timebas8, Delayed Only, and Delayed Triggerable. Press 
SH IFT , DELAYED TRIG. Delay, and Delay by Events . 1. 

and ENTER . Manually ~et the trigger level to 50%. 

A" 
triggen; 

generated in Delayed 
Triggerable 

mode? 

M. 

No Set the trigger source lor 
bo1h the main and delayed 
sweeps to the same SOurce. 

triggers 
generated in Delayed 

Runs After Man mode? Note: a ~N~O _______ _ 
good tes1 Of 1M delay trigger ~ 

system Is to check for a 
signal at 
TP1013. 

Perform 1he Logic 
T~ger 

Troubleshooting 
proc.edU!lI . 

TOS 520 Component level Diagnostic and Repair Manual 
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" BEVENTl No Perform the Analog Trigger 
(U1001 pin 70) a >--~-l troubleshooting procedure 

1 kHz square lor Trigg&f 8 (Ul 551). 
wave? 

Yes 

IS No Check and repair the Clock 
TPl655 (+ ECL >,,'----r-l Trigger l.O;Jlc (U1001) and 

RAMPST2) associated I ..... olI... 
high? c ........ ~ J. 

Yes 

An> 
_U603 

pin 6 ( .. STAIGS) and 
TP1653 (+ECL 

RAM PSW2) 
high? 

" 

No 

ACODN "N.:;O:""'_-I The problem is not on the 
(Ul 00 pin 5) , A10 Acqllisftion board. 

high? 

PerfomI the Demultiplexer 
Diagnostic troubleshooting 

procedure. 

Vol. 2 Figure 9-30: Delay Trigger Troubleshooting Procedure 
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Perform this pi'"ocedure it the 
demultiplexer diagnostics fai l. Run the 
indMdua/ demultiplexer diagnostics 

(ACO dmux Repair Suit). 

Are there 
multiple failures 

on several 
channels? 

No 

Doe, 
the register 
diagnostic 

(digRegOueRep) 
lail? 

Am 
the 01 Bus 
pins on the 

demultiplexer 
loose? 

No 

No 

Troubleshoot 
the 01 Bus. 

Replace the 
demultiplexer. 

Doe, 
an acquisition 

memory diagnostic fai l 
(OigAcqMemOataDiag, 
digAcqMemPatDiag, or 
digAcqMemAddrOiag)? 

y., 

No 

Doe, 
a daisy chain 
diagnostic fail 

(digAcqOnOaisyChain. 
digPtAvailDaisyChain. or 
digEpthoDaisyChain)? 

No 

Does the lailed daisy chain No 
(~ ACOON. EPTHO. or ~ PTAVAIL) >"''-----1 

have any loose pins? 

D"", the 
digPosITrgAcqDnFalse. 
digTrigSyncDivide, or 

digDataFmtDiag 
diagnostic fair? 

Replace the 
demultiplexer. 

Did the No 
OigAcqMemDataDiag >":....-----_~ 

diagnostic filii? 

Did the 
digAcqMemPatDiag 

diagnostic fail? 

Set Horizontal SCALE to 20) ns 
~N~O __ -I per division. Sel oscilloscope for 

no triggers. (Address is 
changing every 32 ns.) 

Check and repair demultiplexer 
and RAM data pins for opens. 

(The bad RAM is Ux01. where x 
is the (address moo 8] + 1.) 

Ye~ 

Check and repair demultiplexer 
and RAM data pins for opens 

(The bad RAM is UxOt. where x 
is the laddress mod 81 + 1.) 

rDS 520 Component Leve l Diagnostic and Repair Manual Scans by ArtekMedia - > 2011 

Doe, the 
digTriglnDiag or 
digAcqRstDiag 
diagnostic fail? 

No 

y" 

00 ACORST2. 
... STRIGA, and 

-STRIGB, togg~? 

cam.,.,. 
MO- 12 of the 

demultiplexer. Is each 
address bit '10 the frequency 

of the previous bit (AAO 
toggles at 

32 j.lS)? 

y., 

Check for and repair lifted 
pins and bad a.ddress bits 
on the demultiplexer and 

RAMs . 

No Troubleshoot the Clock 
Trigger Logic. 

Replace the 
delT,OJltiploxer. 

Vol. 2 Figure 9-31: Demultiplexer Diagnostic Troubleshooting Procedure 
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Perform this procedure 
il d isplayed waveforms 

have prOblems. 

Do the 
errors occur in 
more than one 

channel? 

No 

Troubleshoot the 
D1 bus. 

II not triggered, running, and in sample mocie, 
the demultiplexer's acquisition memory address 
willlf'ICrement by one every eight samples (e.g. 
in sample mode at 200 ns per division, 4 ns per 

point. the addresses increment every 32 ns). 

Does 1t1e 
system stop updating 

when a trigger Is removed, 
and does the pt'e-trigger 

fail t o totally 
update? 

Check and repair 
acquisition memory 
addressing. Check 

for lifted 01 address 
pins 00 the 

demultiplexer, 

y.,r----~ 

ALlREADY is 
stuck high. 

system always Yes 
triggered, 01' does the >=--1 -STRIGA is 

pre-trigger never ,-_,,",, __ , _,,",_ , ...J 
update? 

Are there 
no waveform updates 

unless you force a trigger? 
(Shorting - STRIGA 
to ground will force 

a trigger.) 

ALLREADY is 
stuck low . 

No 

T DS 520 Component level Diagnostic and Repair Manual 
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Am 
there any 
waveform 
Updates? 

No 

Are any of the following true? 

• ~STAIGA is stuck high 
• .., ACCDN is stuck high 
• ACQRS.T2 is wck high Of low 
• The differential cJocks are not at pins 37 and 

38 of the demultiplexers 
• Demultiplexers are not being r:rogramrned 

properly from the 0 1 bus 
• Demultiplexer is bad 

No 

The location, size. and frequency of data errors indicate which bit is in error. 
For example, a stuck most significant bit will only show on one hall of the 

CRT and the magnitude of the error will be hall a saeen, Note: The CRT is 
only 8 divisions high, but errors will be across 10divisions II division 

OIIerscan at the top and bottom 01 the CRT) ,The next bit affects four zones 
on the CRT. two will be correct and two will be in error. The size 01 the error 
wil be a quarter of the CRT. Data errors with the least signiflC8.nl bit and the 

bit next to it are hard to find visually, and you must rely on the memory 
diagnostiCS and/or memory peeks and pokes to troubleshOot 

I, 
every sample 

wrong? 

No 

I, 

Aepairthe -

every t'th<'!r 
sample bad 

(at 200 ns per 
division)? 

No 

Check and repair ttle 01 bus data 
path. Since all demultiplexers are in 

parallel on the 01 bus, a single 
demultiplellef with problems here 
means lifted 01 bus pins or a ~d 
demultiplexer. This sarne problem 

could also show up in the 
digRegisterDiag. diagnostic 

Check and repair the AID converter h 
demultiplexer connections. The AID convener 
splits the 250 MS per second data stream into 
two 125 MS per second data streams. One 01 

these streams is bad. 11 the problem goes away 
when the horizontal SCALE is set to 400 ns per 
division, the A data palh is bad. lIthe problem 
is in every sample When the hOrizontal SCAL E 
is set to 400 ns per dMsion, the B data path is 
bad. This problem may show up When nsming 

the A2DOutResistorChAep diagnostics 

Is every Yes 
eighth sample 

bad? 

Check and repair the demultiplexer and Acquisition Memory. Set the horizontal SCALE to 200 ns per 
division. Press SHIFT. RUN/STOP, Mode, Sample. and STOP. In this mode, acquisition memory 
starting Iocatons as seen by the 68020 are: 

CH1 
CH' 
CH' 
CH' 

Demultiplexer A 
Demultiplexer C 
Demultiplexer B 
Demultiplexer 0 

0><7300000 
0><7340000 
0><7380000 
Ox73ClXXlO 

There is one sample byte per address, and the data has the following format 

SDDD DODD 0000 0000 

S is the sign bit. II is inverted by the demultiplexer during readS of ar:quisition metTlQf)', That is, if 
MOO is written Into acquisition memory, 2AOO is read from acquisition memory. 0 is the remaining 
seven bits 01 tile eighl-bit sample. In this mode the Iow-order byte is always zero. 

The 68020 address can be converted into the acquisition memory U number: 

Where: 

Hexadecimal: 7 3 X X 
Binary: 0111 0011 DDXX MMRR 

73 hexadecimal indicates an acquisition RAM acct!ss 

X 
RRRR 

X 
RRRR 

D indicates the demultip lexer connected to the acquisition RAM 
X are don't care bits 
M Row address bits for Option 1M 
A bits are acquisition memory row address bits 

X 
RUUU 

U indicates which RAM is accessed lRAMs are UX01-UX08). Convert this binary number 
to decimal and add it to the base U number 01 this channel's acquisition memory + , 

Vol. 2 Figure 9-32: Demultiplexer Screen Troubleshooting Procedure 
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"" Press the TRIGGER MENU button. Select 
TYPE Logic and CLASS State from the main 

and pop-up menus. Press DEFINE Inputs. 
Set CH 1, CH 2, and CH 3 to don't cares 

«x». Connect a 6 diVision, 10 MHz clock 
signal (see Figure 9-34) to the CH 4 input. 

Yes 

No 

Check and repair the 
CB1-CB8 control bits and 

associated circuitry. 

Check and repair the Clock 
Trigger Logic (U1001) and 

the Analog Triggers (U1552). 

Check and repair the 
+3 V reference (U1700), 

R1700, R1701,and 
associated circuitry. 

TDS 520 Component Level Diagnostic and Repair Manual 

Press the TRIGGER MENU button. Select 
TYPE Pulse and CLASS Width from the 
main and pop-up menus. Set Trig When 

Upper Limit and Lower Limit to 2 ns. 
Select CLASS Glitch and Filter ON from 
the main and pop-up menus. Move the 

10M Hz clock signal to the CH 1 input. Set 
the trigger SOU RCE to Ch 1. 

Replace U1703. 

Connect a 10 MHz square wave 
(period = 100 nl> and pulse 
width = 00 ns) to the CH 1 
input. Press the TRIGGER 
MENU button. Select TYPE 

Pulse and CLASS Width from 
the main and pop-up menus. 

Set Trig When to Within 
Umits, Trig When Upper Umlt 

to 60 ns, and Trig When 
Lower Umit to 40 ns. 

Check and repair 
the Clock Trigger 

Logic. 

No Check and repair 
>---.-.1 U1705A-U1705D and 

associated circuitry. 

Check and repair 
>--------+1.-1 the control bits and I-t-------.----l 

associated circuitry. 

No 

Replace U1703. 

Vol. 2 Figure 9-33: Extended Trigger Troubleshooting Procedure 
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• 

• 

CH 4/nput. 
Six Divis/on 10 MHz 

Sine Wave 

AEVNTl 
(Analog Trigger) 

U1703 p in 1 

EEVNT 
(Extended Trigger) 

TP170Z 

I L--JI "0---1 
--j~,------_A,---------,L 

Trigger on the falling edge if Polarity is set to Positive 

Vol. 2 Figure 9·34: Glitch Triggering 

TOS 520 Component Level Diagnostic and Repair Manual 

ov 

4.1 V 

3.5V 

Vol. 2 Figure 9-33: Extended Trigger Troubleshooting Procedure (Cont.) 

Scans by ArtekMedia => 2011 
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• 

This procedure tests 
the logic trigger 
mode circuitry. 

Connect a 1 kHz squaTe wave to the CH 1 and CH 2 
inputs. Press TRIGGER MENU, set TYPE to LOGIC, 
press Set Thresholds, and sel the threshold to the 

center 01 the square wave . Set Logic Pattern Inputs to 
Ch1 H, Ch2 H, Ch3 X, and Ch4 X. 

Rotate the horizontal SCALE to 500 J.ls per d ivision. 

Press the HORIZONTAL MENU, Time Base, and 
Main Only buttons. Press TRIGGER MENU. and then 
Holdon. Set Trigger Hoidon to 0, Set TYPE to logIc. 

(Note: from the Trigger Logic and Delay Trigger 
troubleshooting procedures we know that both the 

main and delay triQQefS worle) 

No Note: from the Trigger Logic and 
DeUy Trigger troubleshooing 

procedlJfes we know that 
AEVENT and BEVENT are ok. 

TOS 520 Component Level Diagnostic and Repair Manual 

An> 
CevENT 

(U181OA pin 3) and 
DEVENT (Ul82OA pin 3) 

1 kHz - Eel (high ~ 
4.1 V, low Q;: 3.5 V) 

square wa,.,' 
v .. 

Check and repair the Clock 
Tnggef Logic (U1<Xll) and 

assOCiated circuitry. 

Scans by Artekmedia : > 2011 

No PerfomJ the CandO 
Tngger troubleshooting 

procedure. 

Vol. 2 Agure 9-35: logic Trigger Troubleshooting Procedure 

Al0 Acquisition Vol.2 9·24 



•• 

• 

This procedure is lor troubleshooting Jitter 
Ramp 1. 1/ you substitute Jitter Ramp 2 

component numbers and signal names lor 
those of Jitter Ramp " you may also use this 

procedure to troubleshoot Jitter Ramp 2. 

I, 
the ramp at 
Ul603 pin 3 

moving? 

No 

No 

The ramp should slew down 
in 6 J.lS to 20 J.lS. and It should 

slew up in 3 ns to 10 ns. 

Doe, 

Check and repair Ul602 
and associat:d circuitry. 

the ramp slew 
down too slowly. 

or i!! the ramp 

Yes Check and repair 01624. 

too long? 

No 

The ramp should slew down in 
6 J.lS to 20 )J.s, and it should 

slew up in 3 ns to 10 ns. 

Does 
the ramp 

slew down 
too last? 

No 

Doe. 
the ramp look 
ok (see Figure 

9-36j? 

No 

Ye, 

Ul 601. U931, U933, U934. 
and associated circuitry. 

Check and repair Ul601 
and associated circuitry. 

TOS 520 Component level Diagnostic and Repair Manual 

I, 
the ramp 

stuck low? 

No Check and repair A1619. 
01601 , and associated 

components. 

Checl< and repair the RAMPSWI and 
RAMPSTl signals. Check and repair L _______ ~~ 

CRl603. 0 1603, 01617, Q1602, r 
01601 , and associated circuitry. 

Scans by ArtekMedia => 2011 

Pin 3 
and 

U1 653 

and 
TP1655 

and 
TP1659 

and 
TP1653 

~ Stopped: 101 4 Acqulsllions 

... , 

. ", .-:c .. 

Vol. 2 Figure 9-36: Time Interpolator Ramps 

Vol. 2 Figure 9-37: Time Interpolator Troubleshooting Procedure 
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• 

• 

Connect a 1 kHz square wave to the 
CH 1 input. Press SET LEVEL TO 

50%. Rotate the HORIZONTAL SCALE 
to 500 iJ,.S per division. Press TRIGGER 

MEN U, and then HoldoN . Set the 
trigger heldeff to O. (See Figure 9-38,) 

D03S 
the main trigger 

system produce a 
trigger? 

Yo. 

No 

I, 
AEVENTI (UI552 
pin 20) a 1 kHz 
square wave? 

No 

Is ACQRST2 Yo. 
fUl00, 

pin 39) low? 

No 

Check and repair Qock 
Trigger Logic (Ul00l) and 

associated circuitry . 

Scans by Artekmedia:> 2011 

Doo, 
the delay trigger 

syslt:lm produce a 
trigger? NOle: a good test Of 
the delay trigger system is 

to check for a signal 

Doo, 
the logic trigger 

system produce a 
trigger? 

y" r:;::=-;:--;:--;:-=-,,-, 
There is not a problem with 

the Trigger Logic 

at TP1013. 
No 

No 

Perform the Delay Tngger 
troubleshooting procedure, 

Pertorm the Logic Trigger 
troubleshooting procedure. 

Perform 
the Analog Trigger 

troubleshooting 
procedure. Ale the 

analog triggers 
ok? 

Ye, 

Check and repair the connection 
betWeen Ul552 pin 20 and Ul001 pin 90. 

Also. check the connection between 
U1552 pin 21 and Ul001 pin 91 . 

NOle: resistor networks should attenuate 
ECL signats by about 2X. 

Repair the 
analog triggers. 

Set 
Is MTHO horizontal 

Is MTHO No (TP1072) high No SCALE to less than No 

Press 
HORIZONTAL 

MENU. Timebase. and 
(TPl072) low? for more than I 1 ms per division. Is test then Main Only. Is TP1605 

point EPTHO (tnOO second? (+ECL RAMPST1) 
pin 7) low? stuck low? 

yo, y" 
y" y" 

Is MAT 
y" Perform the Analog Perform the Demultiplexer 

(TPl 501) Holdoff troubleshooting Diagnostic troubleshooting 

high? procedure procedure. 

No 

TDS 520 Compon en t Level Diagnostic and Rep air M anual 

No 

ACQRST2 

EPTHO 

-STRIGA 

- ACQDN 

A"DRAM 
Processor/ 
Display 

Are both 
TPI603 (+ECL 

RAMPSW1) and tes! 
point ~ STRIGA 

stuck 'K:NI? 

All DRAM Demultiplexer 
Processor I or Clock 
Display Of 

Clock Trigger 
Logic 

Clock Trigger Logic. 
Low Speed Trigger 
Logic, Holc:loff. or the 
Analog ComparatOf 
(this troubleshooting 
procedure) 

Demultiplexer A I I DRAM 
Processor/ 
Display 

Vol. 2 Figure 9-38: Trigger Logic Failure Areas 

No Is test ~nt 
ACOJN 

(Ul 00 pin 5) 
low? 

Ye, 

The problem Is not 
on theAl0 

Acquisition board 

No Check and repair terminating 
resistors, Clock Trigger logic 
power supplies. demultiplexer, 

and a!i:!>QCiated circuitry. 

Vol. 2 Figure 9-39: Trigger Logic Troubleshooting Procedure 

Al 0 A cquisition Vo/.2 9-26 



• 

Perlorm this procedure to 
check probe connections 
and their interlace to the 
Acquisition Processor. 

Does the 
vertical scale lacter 

increase and then decrease 
by lOX when a Tektronix 

P6139A probe is attached and 
then removed from each 

vertical input? 

No 

Run the 
acqProcThennista 

diagnostic. 

No 

Are all 
probe data lines 
(PROBl-4) al or 

close to -+- 5 V when 
no probes are 
connected? 

Ye, 

Perlorm these steps fa each 
vertical input. Connect a 

T"'~ix P6l39A l OX probe 
to 1he left-most vertical input . 

No 

Al l probe connections 
are ok. 

Perlorm the Acquisition 
Processor troubleshooting 

procedure. 

Check and repair 
R605-R608. 

TOS 520 Component Level Diagnostic and Repair Manual 

"the 
corresponding 

probe data line (CH 1 
= PROS1 . right-most 

channel = PROB4) at 
or close Ie 

+4.51/7 

No 

Check and repair connection 
to the A15 Attenuator and the 

probe interlace flex circuit. 

Perform these sleps for each vertical input. 
Note: the acqCheckProbes diagnostic reads the Have you 

checked the 
right-most vertical 

input? 

Yes probe data lines for about 10 seconds. and then 

No 

Move the probe to the next 
vertical input to the right. 

displays the results. Run the acqCheckProbes 
d iagnostic. Connect a Tektronix probe to the 

left-most vertical input. If the probe has an 
identification button. press it. 

Does the 
Acquisition 

ProcesSOf report the 
correct messages 10r 

the attached 
probe? 

Yos 

No 

The probe connections are ok. 

Have you No 
checked all 

vertical inputs? 

Ye, 

The probe connections are ok. 

Check and repair the probe. or 
perlorm the Acquisition Processor 

troubleshcoting procedure. 

Run the acqCheckProbes 
diagnostic. tJl')ve the probe to L __ ~ 
the next input II the probe has r 
an identiflcaticn button, press it 

VoL 2 Figure 9·40: Probe Connection Troubleshooting Procedure 

Ala Acq uisition Vot.2 9·27 
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C211 A1(1..' 00 "" v- C707' 11.10-4 '" "" " "'" Al0 ... 13 '" "" ;c C1 558 ' AI0- 9 " "" " C171, 11.10-9 " '" <C 

C212 ' Alo-I 00 "" M C708 ' 11.10-' " "" ' 0 ,,~ Al0 - 13 '" "" '" C1557 -"10- 9 '" " " 
;c C17~' Al0-11 ;0 "" '" 

C213 A10-1 00 "" v- C709' 11.10-4 '" "" ' 0 """ Al0-13 '" '" '" C1558 ' A1(HI oe "" 2C C1751 AIO- Il ;0 "" " 
C214 AI ()...1 '" "" '" enD' ,,0-. .c "" " "'"' , A1D-13 00 "" " Clf>!>9' A1 0-1t 2C "" 'C CI800 ' AIO-17 <D " " X 

C21S ' Alo-l 00 '" M e711 "'"' " "" " "'"',. AIO- I '" "" " Cl560' AIO-17 <D "" .c CI80l ' AI o-17 oc "" '" 
C""- AI (l-S " "" '0 C712' A10-4 2O '" '0 C,,, Al()"'2 '" "" '" CI561 /\1 0-17 ~ '" ;c e,M;" "10-9 m "" x 

CW' AI O-17 X "" 2O C713 "'"' ;0 '" ' C C970 AIO-17 " "" " CI562 ' Al0-9 " "" .c CI603 Al 0 - S " '" '" 
CW, A10 ... \7 '" "" '0 C7I4 ' Al0-4 X '" " 0971 ' AlO-11 00 "" " CI563 AI o-S '" "" " CIS1C ' AIO- 17 <D "" '" 
C503' Alo-'~ oe '" " C715 .~'O-/' m "" '0 CS72 /1,1 0-17 X "" '" Cl$64 ' AI 0-9 ,C '" 'C CI61 ; - AIO -17 oc ." " 
"'" Al()...17 '" "" '0 C716 ' AIo-~ 00 "" ' 0 ':S73 ' 11.10 · 17 " '" " CI565' 11.10 ... 17 ;0 "" " C 1 81~ ' A1D-9 . 0 "" " 
C,,", Al o-17 '" "" '0 C7n AI0-4 '" '" " ,,"'" ..,10 ... 17 '0 " " " C I56!i ' Al0-9 " '" '" CI613 Al0-9 <D ." % 

CWO Al ()... 14 '" '" '" e71S AI O-' 00 '" '0 Cl001 Al0 ... 1i '0 "" " CI567 ' AI0-9 '0 1110 '" 
C507 ' A1 C ... 14 " "" " C719 ' AIO- ' OD "" '0 :;1002 Al 0 ... 17 " '" " "'" AIO ... 9 " "" ;c CI\5OO AIO · \O " "" " 
C,," A1 0- 14 " '" '" C12O' Al 0-' " "" " :::1003 ' AI D-17 ' 0 " " " CI569' Al0-9 " "" " C~60\ AID _II '0 "" '" 
C~ AIC ... l . " '" " C121 ' ", 0-4 OD "" " :;I()()<l ' AI O-17 " "" " CI5iO ' ~1(1-12 ;c AI O " C~&l< to iO-1I " " " " 
C51 0 A1 C"' U " ." " C726 ' AlO- 4 00 "" " :1005 '" AIO-I 7 " "" " Clse3 Al0 ... 17 " ~. ,o ;c CA60~ AID- I I " '" " 
C511 A I C_ l~ " '" '" e12." 1\10-4 w "" " :;1000 ' 1.10-17 '" "" " CISS4 "" 0-17 " '" ~::: C'100<- A 10- 11 " '" " 
C512 ' A1C ... 17 " '" " cns' 1\10-4 w "" " :::1007 A\O_17 " '" " CIMS 11.10_17 ;0 "" " C~7o.:A ", '0-4 " '" '0 

C513 Al0- 17 " '" ' 0 C'" AI 0-4 '" "" " :;1008 A1 0 _17 " "" " C1587 ' AIO_ 17 <D '" X 0 170<0 A10- 4 '" "" '0 

C519 ' A1 0- 14 " '" " "'" 11. \0 - 4 " ' " " elOO9 AlO- 17 '0 ", ;; CIS90 ' Al0 ... 9 '" "" " e'1 70~ A'O ~ " "" " 
C'''' A1C- U " " " " C731' AIO-~ " "" '" CI016 Al0_10 '" "" " Cl001 AIO_7 OD "" " C;170!' AIO-4 " "" '0 

C~22 ' Al e ... " lC A1 0 " C132 " A){)- £ " "" " CI02& Al 0 ... I0 " " " " C I&02 AI D-7 ~ ~; C 3& C'i7ot A\O-' '" ' " " 
C~21 AIC-l' '" "" ~ e73J ' A10-4 " '" " CIQ.: 5 AIO-HI " ", " CI603 AIO ... 1 " A\ O " ClilOS AIO - ~ " '" " 
"'" A1C- 17 " " " " C734 ' AlO-~ " " " " CI049 A1 D-l0 '0 " " " """ 

AIO ... 7 " Al a " CIH~A A\ 0"3 " '" '" 
C533' AIC- 17 <C "" " C73S " A10-4 '" '" " e105(l ' AIO_17 5B '" U C161 0 1<1 0-11 " .<. 10 " O .75<B AIO·3 2C '" 2C 

"" A1C ... 11 'C "" " C736 ' A10- 4 " '" " CI051 ' AIO ... I7 " .. , U C1611 AI0-7 >D '" 2C C~75, M O-J " '" '" 
C537' A1C- 17 'C "" '0 C750 ' AI0-3 '" "" X C I C~2 A\ O- I , " " " " C1620 ",, "-17 " ", " Ci\756 1.10 3 " '" 2C 

C538 - A1 0-1 ' oe "" " C7S1' AI0- 3 " '" X CIO~3 ' AI O- I O " " " " C 1622 AI O_7 " "" " 0'1756 AIO-3 2C '" 'C 

C5<12 - Al e- I. " '" '0 C752 ' AI0-3 " "" ' C 
C """ 

Al 0 "' I0 2C " " " Cl b2\.< - A\o ... 7 " ~ 10 " C1"l75. <.10 3 2C "" ' C 

CM' Ale-I. " '" '0 C753' AlO- 3 '0 "" " CI \01 AIO- 2 " AI D " CI 627 AIO _7 '" ", " CRloc. t "'0-10 " '" " 
C'"" A1c;... 17 '" "" " C754' 1.10-3 ' 0 "" oc Cll02 AIO"'2 '0 '" " C162t AW - 7 " '" " CA1 0c0 "'1 0 - 10 >0 ." " 
C'"" /I.1C- 17 OD "" '0 C155 ' AIO- 3 '0 "" " C1103 Al0 - 2 " ." 2C Clli29 ~\O ... l1 oc ." " C,\I~5 AIO- 12 X '" " 

• -Aster isks indicate components located on the back 01 the board. 
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/~ · , • A10 Acquisition Component Locator (cont) 
CIRCUIT SCIiEM SCHEM BOARD '0"" CIRCUIT SCHEM SCHfM BOARD ""''' CIRCUIT SCHEM SCHEM BOARD ~AA' CIRCUIT SCHEN SCHEIII BOARD ~"" CIRCU IT SCHEM '''''" BOARD ,~, 

NUM BER NUNBER LOCATION NUMBER lOCATION NUMBER NUMBER lOCATION NUMBER LOCATION NUMBER NUMBER lOCATION NUMBER LOCATlON NUMBER NUMBER LOCATION NUMBER lOCATION NUMBER NUMBER lOCATION NUMBER LOCATION 

'""" A10-17 " A" " "'" A10-17 '" A" '" RI92' Al0-l0 '" A" " eo,,, Al0_14 " A" " CRI5zt; A10- 12 '" A" '" Jl0 l A1CH7 " A" " 11631 "10-7 '" '" " ""'" " 10-:1 " A" " "" .'0_14 " '" " CA1528 ,1,10-12 '" A" '" "''' AI()..14 " A" " "'" Al()..7 '" A" '" """ ,1,10-:1 " A" " R5H ,1,10- 14 'D A" " CRIS30 AI 0-12 <C '" '" J5018 . 10-14 " A" " L1648 AIO-17 '" '" '" "'" AIO- 3 <C A" '" R574 ,1,1 0-14 '" A" " CRI531 .,0-12 <C '" >C J50IC A10-14 6A A" " L1 649 AIO-17 '" "" '" ,,= 1110_3- <C AW '" R§75 ,1,11)..14 >C A" " CRI584 " ... ~ "" >C J50lO A1 0- 14 " A" " LI681 A10-8 '" A" " """ A1 0-3 " A" '" 1'1576 ,I,1()..14 >C A" " CRI601 AI0-7 '" A" " "''' ,1,10-14 " A" " " .. AI0-8 '" A" " """ Al0-3 <C A" '" 1'1511 AlI)..14 '" A" " "''''''' AI 0-7 '" A" '" J50IF .10 _14 " A" " """ AIO-3 <C A" '" 1'1578 Al 0-14 " A" " CRlB04 AI0-7 '" A" '" J50IG AIO--14 " A" " "'" " ... " A" " """ AI 0--3 '" A" " R57S AIO-14 ID A" " CRI605 ,1,10-7 '" A" '" J50 IH ,1,10--14 " A" " "'" " ... " A" " """ AIO- 3 '" A" " """ A1 D-14 " ." " CRtes l AIO-$ " A" " noo AICH7 " '" ,c "" AI 0-3 " '" 2C """ AI0-3 '" A" " eo" ~ AI O-I4 " '" " CA'''' ,1,10-8 '" '" " "'" A10-12 " A" " "" AI0-3 " '" ,C R210' AI0-3 '" A" '" "'" AIO-I4 '" '" " CA"'" " .... '" A" '" Jlloo AIO-2 " A" <C '"'' AIO-I2 '" A" '" R2II' AIO-3 '" A" '" R58S' AIO-I4 '" '" '" CA'''' " .... '" A" '" JII53 Al 0-16 " A" '" 0 1531 AI O-I2 '" '" '" R212' AI0-3 '" A" " ""'. AIO-I4 '" '" '" CRl101 A10-11 '" A" " moo AID -I " A" '" '"'' AIO--12 '" A" '" R213' AI 0-3 '" A" >C "'" AI O-I 4 '" ." " CA"'" AIO-l1 '" A" " moo A10-1 OD A" " 01543 A10-12 "" A" '" R214' AI0-3 '" '" 3C "'" AIO-I4 " '" " ""'" A1 D-2 OD A" " """ " ... '" A" '" R215' AID-3 .. A" '" "." AIO-Il " ." '" GPIOI A1D-2 '" A" " moo " ... " A" '" 01801 A10-7 " A" " R216' """ " A" 3C """ A10-1\ " '" " G"'" Al 0-1 '" '" " ,,"" " ... " AOO '" """ AID-7 '" '" '" R217' AI0-3 " A" '" """ AID-II " '" '" """'" AH)- 14 OD A" " """ AID-7 '" A" '" R218 ' AI0-3 " A" " """ AID-II ., 
'" '" G""', A10-14 OD '" " "",. Al O-11 '" '" " " .. AI D-7 ,e A" " R210' """ " A" " "'" AII)..II .. '" '" """" A10-1' '" A" '" ""'. Alo-17 '" A" " 0161 11 A10-7 '" .. , " """. Al0-3 " A" " """ AID-II " '" '" .""" A10-14 " A" " "". A1D-17 " A" " 01611 AI0-7 '" '" " "",. A10-3 .. A" " "." AIO-l1 .. '" '" G_ AIO-I ' OD .. , " ""'. A10-17 '" '" " Q11524 A10-7 '" Am " "". A10-3 .. .., '" """ AIO-l1 "" '" '" .""" AIO-14 OD '" " "00' " .... .. '" '" 011551 " .... " '" " ""' . A10-3 " .. , '" ""'. '-'0--16 '" '" '" ..... A10-14 OD A" " t701 ' " ... .. '" '" "'" ..... " ." " "",. AI0-3 " '" '" 11610' A10- 15 '" '" '" . """ A10-1 4 '" A" " l702' " .... .. '" " "'" ...... '" '" " ""'. AI0-3 " '" '" M .. AID-16 ., AOO '" ..... ,1.10-14 '" .. , " tIro' " .... .. '" "" "'" AID-8 '" '" " ""'. A10-3 '" .. , " .. " A1D-16 "" .. , .. ..... AI0-14 " '" " "'" " .... " A" " "'" Al0-8 '" '" " ""'. A10--3 '" '" " .. " AIO-I5 " .. , '" GP510 A10-14 '" '" " "'" " .... " A" " 011174 AI0-8 '" '" " "'" A10-3 '" A" " .... A10--16 " '" '" GPSll A10-14 " '" " 1107 " .... '" A" " "'" AI0-3 '" '" " .. " AID-II '" '" 2A 

GP512 A10-14 " '" '" "" A" .... " '" " F.l00 " ... " '00 oc "'" "10-3 " .. , '" A'"~ ",0-11 50 .., 2A 
GP513 AIO-I4 OD '" " U 11 A1D-4 " '" " ~101 " .. " '" oc A'"~ A1D-3 " '" '" Re17' ,1,10-11 '" '" '" GP514 A10-14 " '" " t71Z " .... '" A" " P.I02 " .... <C A" " "'" AI0-3 " '" '" Fl618' ... 11)..11 " A" '" ""''' AIO-17 "" '" " L713 " .... '" A" " "m A1D-4 oOC '" " "'" AID-3 " '" '" 11619' AHI ... 11 " '" '" GP516 " ' 0-17 '" '" " L714 " ... '" '" " 

,,,. " ... "" A" " "". A10-3 " '" '" """. AID-II '" ." '" GP517 AIO-17 "" A" " L7SO' Al0-3 " A" '" "'" " ... oOC A" " "'" A10-3 " A" " "",. AI D-l1 '" .. , '" GP518 A10-17 '" '" " L7Sl' A1 D-3 " '" '" "" ..... oOC '" oc ".,. Al0--5 oc Am " "". AIO-II " ." '" GP519 AI O-14 '0 '" 2A t752' AI 0-3 .. '" '" ~t07 " ... '" '" oc "",. A10-5 '" '" " ""'. AID-II " ." '" G""" AIO-14 " A" " "',. A10-3 " '" '" """ " ... '" '" oc ...,. A10-10 '" '" " "". A10-1 1 '" '"' " ""'" AIo-1 4 " '" 2A "" AI()-3 " A" '" "'" A10-4 50 '" OC R451 ' A10-I D '" '" " "',. AIO-ll '" '"' '" ""'" A10-1. '" '" " "50 ... 10-3 '" '" " ~ll0' " ... '" '" <C ""'. A10-5 " ." " """. A10-16 "" '" '" ..... , A10-11 '" A" '" L757 """ '" '" " Rill' " ... 50 A" oOC """. A10-14 " .. , " "",. AIO-16 "" ." 2C 
C"'"' ,1,10-17 " '" " "" A10-3 " A" '" 1'11 12" " .... '" A" "" I\S(JI' AIO-14 " '" ~ -, AI D-Its . 0 '" '" G"'" " .... '" '" oc l161 ".., '" A" " 1'1113' ...... '" '" <C """. A10-14 " ." " ""'. AIO-I I5 " '"' '" GP750 AIo-17 '" A" '" "" Ai0--3 '" '" " 1'1114' " ... '" '" " "'"' A1D-14 " ." " "",. AI O-I3 '" '" '" GP151 """ '" '" " "" AI D-3 . '0 . AIO . 

" AilS' " ... " '" " """ A10-14 '" 1.10 '" -, . AI0-3 " .. , "" G ..... A1 0-11 " .. , " "" ... 1D-3 '" '" " R116' " ... " A" " """ A10-14 '" ." " -, AI D-15 '" '" " G""" AIO-I1 '" '" " ""'. A10-17 '" A" '" 1'1117' " ... " '" .. """ AID-14 " '" " ... ,. " .. '" '" " . """ A10-17 SA A" '" "'" . AlO-17 '" '" '" Rll$ ' " ... " '" .c """ .0.10-14 " '" " "'. A1 0-15 '" '"' " "''''' Alo-12 " .. , '" 
..,,, AIo-l1 '" '" " RI19' " ... " A" .c """ A10-14 '" ." " ... , AI D-IS '" '" ZA 

GPlOOO A1 0-11 SA '" " 
..,,, AI O-17 '" '" " RI20' " ... " '" .c """ A10- 14 '" '" " "'00 " ... '" '" oc 

GP IOIO AlO-IO '" A" '" LlOOO' AIO-I1 " '" '" 1'1121 " " ... " A" .c 11510' A10-1 4 " ." " "'''' AID-4 '" 
.. , OC 

GP I500 AIO-17 " A" " LlOOl ' A1D-17 " Am " "'". " ... " '" " 11511' A10-\4 " '" " R70l' AID-4 '" '" <C 
GPI600 AI D-17 6A '" '" llOQ;> Al(')..17 " '" " RI23 " A10-4 " A" .. 1'1512 A10-1 4 " '" " R70~ ' " ... '" ." "" GPI602 A10-7 " '" " ""'" Al0- \1 " '" " R124 ' ,1,10--4 '" A" " 1\513' A10-14 " '" " "''''. " ... " '" " GPI6O.'I AI0-1 " '" " ,,~ A1 0--17 .. '" " RI25 ' AIO-~ " '" " "''' A10--14 '" A" 2A 11705' Al1)..4 '" '" '" GPI606 A10-7 '" '" " lllOI ,1,1 0--2 .. A" oc FlI2Ii ' A10--4 ~ A" " "''' A1 0-1 4 '" A" " 11705' Al0- 4 '" .. , '" GPI6O!i Al0-7 '" '" " l110Z' A1 D-1 " '" " Al27 ' AID-4 ~ '" " 1\516' A10-14 ~ A" " R707 ' Al1)..4 '" '" '" GPI6~ A1O-~ " '" " 1I103' A10--2 " '" <C "'~ A10-4 '" '" " "''' Al0- 14 " '" " R70e ' 1\.10- 4 '" A" '" GPI653 A10-~ " '" " l1201 A10-1 " A" '" "'N AIO-~ 50 A" oc "''' AIO-I4 " '" " "'" AI 0-4 '" '" " GPI6~ AI()-S '" '" " ll20Z' AIO-l '" '" " "'" AI0-4 " '" " "'" A10-1 4 " A" " 11714 A10-4 '" .. , " GPI656 A\()-5 '" '" " """ AIO-l " '" oc RI31 AI0-4 '" '" " "''' A10-14 '" A" " "no A1 0-4 '" A" " GP1701 Al0-11 '" '" '" L1S01' AIO-I 50 ~IO '" "''' AI0-4 .. '" " """ A1D-1 4 '" A" " 1'1721' A10-4 '" ." " GPl102 AIO- 11 '" A" '" L1 i1OZ' AI D-Z " '" '" "'" AII)..4 " '" " "''' A10-14 2D '" " "''' AIO-4 " '"' oc 
GP170J AIO-11 '" '" '" LI SSO AIO-17 '" A" '" "'~ AI0-4 .. '" oc "'" A10--14 '" A" " R724 ' Al 0-4 " A" " GP1704 ,1,10_11 " '" " ll~1 AI D-17 '" A" >C "'" AI0-4 " A" oc ~ AID-14 " A" " A7ZS ' Al0- 4 " '" " GP17Q5 AIO-Il '" '" <C '"'' A10-17 " '" " "'W AI O--I2 " A" .. ""'. A1D-14 '" A" " 1'17219' A10-4 " '"' " GP1706 ,1,10-11 '" A" .. "'" A1D-11 " .. , " Algo' "'" " A" " """ AIO- I 4 '" '" " A727 ' AI0--4 " '" " L1554 A10--17 " '" '" RIO I' "'" '" '" " "",. AIO--I4 oc '" " R72B ' AI0--4 " '" " • * Asterisks indicate components located on the back 011he board. 
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i A10 Acquisition Component Locator (cont) 
CIRCUIT SCHEN SCHEN ",." BOARD CIRCUIT SCHEN SCHUl "'AAO "'AAO CIRCUIT 6CHEN SCHEN _0 ",." CIRCUIT SCHEN SCHEN "'AAO _0 CIRCUIT SCHEM SCHEM BOARD BOARD 
NU MBER NUNBER lOCATION NUM BER lOCATION NU Ioi BER NUMB ER lOCATION NUMBER lOCATIO~ NUMBER NUMBER lOCATION NUMBER lOCATION NUMBER NUMB ER lOCATION 'NUMBER lOCATION NUIoIBER NUMBER lOCATION NUMBER LOCATION 

Po7lS' Al1)-4 '" '" " AIOS3' AII)-IO " '" " RlM4' AII)-9 '" '" '" """ AII)-8 '" ,0> " """ AIO- 12 " '" '" '''' Al0 · 4 " '" " ""'" All)-lO '" '" " R1590' Al1)-9 " '" .e PoI661 AlO-6 ~ 
,,, .. 

fl731 ' Al0-~ " '" .e RI061 .0.11)- 10 " '" " fl15!15' AII)-I " '" .e fll662 .0.10-8 " 
,,, .. flT617 .0.10-11 ~ '" '" A732 ' AII)-4 " '" .e RI062 .0.1 1)-10 " '" " fl1596 AID- I " '" '" RI663 .0.10-8 " '" " "'~ AID 3 " '" ,e R1OG3' .0.10-10 " '" " Rl~97 ' .0.10- 1 " "" .e AI694 .0.10 8 .e '" " TPIIO .0.11)-4 "' '" ,e 

fl751 .0.10- 3 '0 '" ,e ,,~ .0. 11)-10 " '" " RI!>Il8 ' .0.10-2 " '" '0 AI665 AlO-8 " '" .. lJ'111 .0.10-4 " '" '" A7!02' .0.10- 3 " '" " AIOJO ' AlO- IO " '" " A1599 .0.11)-2 " '" '" "'" A10-8 '" '" .. lJ'1I2 .0.10-4 '" '" '" R753' AIO-3 " '" .e Rlon ' AIO- IO ~ '" " RHiOO' AI0-2 " '" .e RI666 Al0-6 " '" " lJ'113 .0.10-4 " "" ,c 
11754 ' .0.10-3 " '" '" Rll02' .0.10-2 " '" " RI601 .0.10-7 " '" " """ .0.10-8 oc '" " TP1I4 .0.10-4 " '" " 11755' .0.10-3 " '" '" RII03' AID-2 " '" " RlII02 AID-7 " '" " PoI691 .0.10-8 " '" .. TPllS "''-' " '" " 11756' .0.10-3 " '" '" Rll()4' .0.10-2 " '" " '"'' .0.10-7 " '" " RI692 AID-S oc '" .. lJ'116 AI0-4 " '" " fl7S1' .0.11)-3 '" '" '" RIIOS' .0.10-2 .. '" " """ .0.10-7 " "" " '"'' .0.10-8 00 '" " TPI17 "''-' " '" " 117s! ' .0.11)-3 oc '" " RII09' .0.11)-2 " "" '" RI6D5 .0.10-7 " '" " RI696 AIo-e " '" " TPI18 .0.10-4 " '" " 
"'" .0.10-3 oc '" ,e Rl1 10 AI0-2 '" '" '" """ .0.10-7 " '" " ,noo .0.10-11 " '" .e TPI19 .0.10-4 " '" " Po761 ' AIO-15 ~ '" " Rll11 AI0-2 '" '" '" RI607 AIO-1 " '" " 111701 A10-11 " '" .e "'" AIO""" '" '" ,e ,,,. AI0-3 oc '" 2C RII12' AI1)-2 " '" '" " .. Al0-7 '" '" " R1702 AIO-II " ,. '" TPI21 ,,'-' '" '" ,e 
,no' A10-3 '" '" '" Rltt7 ' AI1)-2 " '" " " .. A10-7 'e '" " RI703 ' AIO-II " ,. 2C "'" ,,'-' '" '" " Rn3' AI 0-3 " '" " RI202 ' AIO-I " '" '" RI610 AI0-7 ,e '" " RI705' .0.10-11 2C 

,. 
" "'" "''-' '" '" " 'n< AI0-3 " '" 2C "'" AIO-I " '" '" 11 1611 A10-1 " '" " R17OS ' AID-II " '" ,e TP12~ ~10-4 '" '" " Rns' AID-3 " ." '" R12Oo1' AIO-I " '" '" 1116\2 ..,1 0-7 2C '" " RI707' AIO-ll " •• 'e "'''' "''-' " '" " Rn6' AI0-3 " '" '" RI205 ' ... 10-1 ~ '" X 1\1613 ..,1D-1 '" '" " RI700 ' AID-I I " ." '" "'~ "'~ '" ." ,e 

,m' Al0-3 " ." " "",. MO-l ~ '" ,e R161. AI0-7 '" '" " RHIO' AIO-II " '" 2C Tf'127 ,,'-' '" '" ,e 
Rn8' AI0-3 " '" " RI210' A,IO-l " '" '" Ri e lS AID-7 '" '" " RI711 ' AID-II " •• " "''' AI0-3 .. ." '" '"'' AI0-3 " '" " A12!I' AIO-I " '" '" RISIl! AI0--7 '" '" " RI712' " ... " '" ,e "''' "10-3 .. '" " R781' AI0-3 " "" " R1212' A1D-I " '" '" RI617 A1D-7 2C '" " RI7I7 AID-II '" ,. '" "''' 410-3 " '" " R7U' Al1)-3 " "" " RI;!17' A1D-I '" '" '" Rlele ... 10-7 '" '" " RHIS' .0.10-11 '" '" 'e TP213 ""., ... '" '" 
""'" AIO-12 " "" '" AI50I' AID-I OC '" '" RI619 A1 0-7 '" '" 

,. RI7II1 ' .0.10-11 '" ,. " TP214 AI0-3 " '" 2C 

"." AIo--I2 " "" X RI5Q2' A10-2 " '" '" R1620 AI0-7 '" '" " R1720' AIO-II '" ,. " "''' AIO--3 " '" 2C 

""" A,10-12 '" "" '" ""'" A10-12 " '" '" RI824 AI0--7 '" '" " Rl12l' A10-11 '" ,m " "''' AID-3 " '" 2C .., Al()-1 2 '" "" '" ,,- AID-12 '" '" x "'''' ""'0-7 .. '" " 1\1722' AIO-l1 '" , . ,e "''' AIO_3 " '" '" ..... "10-12 " "" '" """ A10-12 " '" '" R1626 AI0-7 .. '" " 111723' AID-II 2C ,m " "''' AIO-3 " '" " """. AI0-12 58 '" '" RI525 AI O-I2 '" >1, 3C "'''' AI0-7 ., 
'" " 1\1124" AIO-Il 2C '" " TP219 Al(}-3 " "" " "" A10-12 " '" 2C """ AIO-I2 X '" '" RI628 A10-7 .. '" " R112S' AID-ll '" '" '" "'" A10-3 " ." " "'" AI()-13 " "" '" RI52:8 AIO-I2 '" '" '" R1629 AI0-7 " '" " R1726' AIO-l1 2C '" '" """ ""0-3 " '" '" "" AIo--I3 '" '" '" "'~ AID-12 '" '" 3C ""'" AI0-7 .. '" " RI7V "10-11 2C '" X ,,= AID-3 " '" 2C 

""" AIO-13 '" '" '" RI531 A10-12 " '" '" R11331 AI0-7 '" '" " R1728 AIO-l1 2C '" '" "''' AI0--3 '" '" 2C 

"" AI0--13 '" '" X Rt533' AIO-I2 '" '" '" RI632 ..,,0-7 " '" " Rt730 AIO--II >C ." " "U< A10-3 " '" oc 

""'. AID-2 " '" '" """ AIO-I2 2C '" '" "'" AI0-7 " '" " R1731 AIO-II '" "" " "''' ..,10-3 " '" '" "". AI0-2 '" '" '" "'" A1D-12 '" '" '" """ AI0-7 '" '" " """ AIO-l1 .. "" " "'" .0.10-3 ~ '" '" """ A1 0-1 '" '" '" 1115)6' AIO-I2 " '" " """ AID-7 " '" " "'" AID-II .. "" " "''' "10-3 ~ '" " ... ,. AI 0-2 " '" '" """ A1D-12 '" '" '" """ ""0-7 OC '" " 1'11734 A10-11 " "" " ""'" AIO-14 " "" " ... , AIO-I .. "" 2C """ AID-12 '" '" " RI637 A10-7 oc '" " 111800' AIO-Il '" AlO oc """ AIO-I4 '" '" '" """ AIO-I " '" '" """ A10-12 '" '" '" "'''' "'0-7 '" '" " RlBOl' " ... X ,., 2C "'" AIO-I4 " '" " " .. AIO-I '" '" 2C """ AIO-12 '" '" '" "'" AtD--7 60 '" " RI802' " .... 20 A,O 2C """ ... 10-14 '" ." " 
"'" AIO-I '" '" '" Rl S041 1010-12 '" '" '" 1\1641 .0.10-7 .. '" " RII!ID3' " ... " '" 2C """ 1\.10-14 '" '" '" ""'. AI0-2 .. '" '" "''''' AIO-I2 '" '" '" A 1642 AIO-7 " '" " RI804 ' " .... oc '" 2C ",.. "10-14 '" '" '" ""',. AI 0--2 " ." '" RI54!i' A10-12 60 '" '" RIs.:!> ... 10--7 ., ." " RI8D5 ' " .... 2C "" '" "'" .:.to-14 '" '" '" ""'" AI0-9 " "" " """ AIO-I2 '" '" '" 1\1646 AID-7 '" ." " RI806' " .... " '" '" "''' AIO-I4 " '" " 1\1023' AIO- IO .• e ." " """ A10-12 '" '" '" """ " ... " '" " RlB07 ' " ... '" '" '" "''' AID-17 '" '" '" 
""" AI O-Il " '" '" RI504Q AID-12 2C ." '" "",. " ... " '" .. "' .. AIO-Il '" '" '" "''' A10-17 ., 

"" " RI027 ..,10--10 " '" '" RI552 ' " ... 2C ." >C RI655 " ... " '" .. 1\1809' AID-II '" '" 2C TP517 ..,, 0-17 " ." " 1\1028' AIO-l0 " "" '" RI5$3' ",.. ~ ." oc """ AI D-8 " '" " AI810' " .... '" "" '" TP518 "10-17 '" "" " RI029' AIO-IO " ." " RI554 ' " ... oc ." '" 1'.1657 " ... " '" .. RI811 ' AID-II '" "" 2C ""'" AID-IS " "" " RIOlO' AlO-IO " ." '" ""M ",.. 2C '" " "'" " ... " '" " 1\1812' ""., '" "" '" "'" .0.10-15 " "" '" 11 1031 ' AW ... IO " ." " """ ".., '" '" " 1t1lS!!1 " ... " '" " 11.1613' ",.. " "" '" "'" .0.10-15 ~ '" '" 11.1032' A10-10 " '" " RISS7 ' AIO-9 " "" '" 11.1662 " ... oc '" " RIBI4 ' AID-9 ~ '" '" "'" AIO-I5 " "" " RI033 ' A1D-l0 " "" " Rl!i58 ' AI0-9 " ." '" "'" 1110-8 " '" " Rla15 ' AI0-9 '" "" '" "'" AIO-15 " '" '" 
""" A1D-IO " ." '" R1SS9' ""., '" ." ~ "",. AID-S " ." " RISIS ' .... ,D-9 '" '" '" 1 f'6:)7 Alo--15 " '" '" 11. 1035' .0.10- 10 " "" " Rl560' 11.10-9 " ." ,e 11.1665 1110-6 '" '" " R18t7 ' A10-9 ~ "" '" - Al()-15 '" '" ~ 

fnO)5 " .0.10-10 " '" " RI5til ' Al0-9 " "" 'e """ .0.10-8 " '" " AI61S' Al0-9 ~ "" '" Tpt;39 .0.10- 15 '" '" ~ 

AI037 ' A1 0-1() " '" " Rl56Z' AID-9 '" '" ,e 11.11:;67 .0.10-8 2C '" " RI81S' AID-9 " '" '" 
, ... , AIO-IS '" "" " RI03S ' AIO-IO " '" " """ A1D-9 '" ." .e AI668 A1D-e '" '" " 11.1820' AlD-9 " "" 2C TP701 ,,'-' ., '" " 

"'" .0.10-10 " '" " "",. A10-9 " ." '" 11.1669 1\10-8 '" '" " 111621' AIO- 9 " '" '" TP70Z AI0-4 ., 
'" " 11.1040' AI()-IO " '" " RI!i6S' ",.. '" ." ~ 11.1670 .0.10-8 '" '" " AI624' A10-9 " "" '" Tt'703 1I.1D-4 '" '" " RI041' AID-IO " '" " RI566' A1D-9 .. "" ~ 11.1674 A10-6 .e '" " RI825 ' 1\10-9 " "" " "'" .0.10-4 " '" " AI()42 ' .0.10-10 " '" " Rl5li7 ' .0.10-9 .. ." ~ 11.1675 A10-8 " '" " RI830 ' .0.1 0-9 '" "" '" TI'701 .0.10-4 '" '" " AI043 ' A10-10 " '" " 11.1588' A10-9 '" ." '" 11.1676 A1D-6 " '" " RIB:)\ ' AI0--9 '" '" '" W706 AIO-4 " '" " IIl04~ ,01,10-10 " '" " RI!'.6II' .0.10-9 '" ." ~ 11.1671 A10-8 .e ." " 11.1834 ' AIO-9 '" "" '" moo .0.10-4 '" '" " 1\1051' AlCHO " '" " RI570' AIO-I2 " ." ~ R167S ... 1D-8 .. '" " 11.1835' AIO-9 '" '" oc TP711 ,,'-' " '" ,e 

RI052' AID-IO " '" " R1S!3' A10-9 " ." '" A167e " ... " '" " TP712 AI0-4 " '" " 

• *Asterisks indicate components located on the back of the board. 
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A 10 Acquisition Component Locator (cont) 
CIRCUIT SCHEM SCHEW ~" BOARD CIRCUIT SCHE N SCHUll 00 .. ' ~" CIRCUIT ~,. SCHEM BOARD ".,,, CIRCUIT SCHEM ""',. '''"' BOARD ClRCUll ~,. '''''". WAR' "'"' NUMBER NUMBER LOCATION NUMBER lOCATION N!.NBER NUMBER LOCATION NUMBER LOCATIO.~ NUMBER NUMBER lOCATION NUMBER LOCATION NUMBER NUMBER LOCATION "NUMBER LOCATION NUMBER NUMBER """,,"" NUMBER LOCATION 

Tf'713 .0.10-4 '" 
,,, ,C TP1 1D6 Al0-2 " '" '" TP1705 .0.10-11 '" '" " """" A10-1 6 " '" 

,.. UI2018 .0.10- 1 " '" '" Tl'71 4 All}-~ " 
,,, 

'" """ ... , 0-1 " '" '" TP17D6 .0.10-11 '" '" " """ .0.10 - 16 50 '" 
,.. UI20IC .0.10-1 " 

,,, 
'" Tf'715 .0.10-4 ,.. 

'" '" """ .0.1 0-1 " '" '" TP1707 ... , 0-11 '" '" .. ~ .0. 10-11 .. '" " UI201D .0.10-1 .. '" '" TP716 .0.1 0-4 " '" '" lPI204 .0.10- ' " "" '" TP170e .0.10-11 '" '" .. "",.. ... 10- 15 " '" " UI2028 A10-1 .. ,,, 
'" 

~" AHI .. 4 oc '" " TPl20i5 .0.10-1 .. "" " .. ,'" AIO- 15 '" '" " ",me .0.10-1 " 
,,, 

" TPH9 .0.10- 14 '0 '" '" ""'" Al0- ' " '" '" "'00 .0.10-6 " "" " U612B .0.10-16 " '" " "'''''' .0.10-2 " "" ac 
1FT5. .0.10-3 00 "" '" TPl208 .0. 10-1 '" '" '" U1Dl ,,'-' '" '" " '"'" AI()-IS '" '" " U12020 .0.10-2 " "" ac 

"'" .0.10-3 " '" '" TPlZ09 .0.10- 1 oc '" '" """ ,,'-' <C ,,, 
" ,." .0.10-15 oc '" " U1203 AlD- \ ac ,,, 

'" 
~" .0.10-3 00 ,,, 

" ""'" .0.10- 1 " '" '" "'''' "'U)-6 oc '" " ,." A1 0-1 5 oc "" " ""'" AlO-1 ac '" '" 
""~ "'10-3 " '" ac TPI501 ""0-'2 50 '" X "'~ ,,'-' '" '" " .. " AIO-I6 " '" " ",,""' ... 10-12 '" '" " 
~" ... ,D-3 30 '" ac ""'" AlD-12 30 '" X ,,"" ,,'-' X '" " .. " A1 0-15 " '" " ""'''' "'10-12 " '" " ~ .. ""0-3 " '" " ,,"m ... ,0-12 '" '" x "'''' ,,'-' ~ '" " "'" A10-16 " '" " U1501 ... "'10-12 '" '" >C 

"'" "'10-3 X '" " """" ... 10-12 oc '" '" UI01 ... ,0-6 oc '" " '"'' AI0-16 " '" " UI5018 ""0-'2 '" ." >C 

"" .. A10-3 '" '" " ""'" AIO-12 " '" " "'''' ,,'-' oc "" " """ AI0-15 <C '" " "''"' A1 0-12 30 ." " 
""" ... ,0-3 " '" " ""'" AIO-12 ac '" " Ulll ,,'-' " '" " """ A1 0-16 " '" " "''''' A10-12 '" '" " 
"'''' A10-3 X '" " lPl507 A10-12 " '" X U112 ,,'-' " '" " """" Al0-16 " '" " """" A10-9 oc ' " '" 
~ .. A10-3 " '" " ""'" A10-12 '" '" X UII3 ,,'-' " ." " "'"'' A10-16 " '" " """" A10-9 " '" '" 
""" A10-3 " '" " "'''' AIO-12 ac '" x UII4 ,,'-' " '" " """ A10-15 '" '" " """'" " ... '" '" '" 
"'''' A10-3 " ." " lPI510 A10-12 X '" " U115 " .. " '" " """ A10-15 " '" " ""''''' AIO-Il " '" '" 
""" A1 0-3 oc '" '" lPI511 A10-12 oc '" X U116 " .. .. '" " '""'" A10-15 " ." " """ " ... " '" '" "." A10-12 " '" " TP1512 AIO-12 '" '" X UI17 " ... " '" " '""" A10-16 " ,W " "'.., " ... " '" '" 
""" AIO-l1 oc '" '" TP151~ A10-12 '" '" X UII 8 " ... .. '" " 

,.,,, Al0-15 '" '" " UI601A Al0-1 '" '" " - A10-11 OC . " '" TP151 • AIO-12 " '" x """ AI0-5 " '" " 
,..,,, .... '0-15 " .. " UI6018 A10-1 '" '" '" 

""" A10-1I '" '" '" "''''' " ... " '" '" "." A10-5 X '" " 
,.,,, A10-15 '" .. " "H"" AIO-7 " '" .. 

""" AIO-l1 '" '" " TPl!1!il ,,,>-0, " ." x "'"' A10-S '" '" " 
,..,,, AIO-15 " .. " "H"" A10-7 " '" " "." AIO-l1 00 ." " TPI!l!i2 A10-1i oc ." x """ A10-S oc '" " ..... A10-IS 50 .. " "H'" AI0-7 '" '" " 

""" AlO-II " '" ac """ A10-1i .. '" x "'"' AtO-S '" ." " ""'" ",.. " .. " UI651A " ... ~ '" " 
""'" A10-13 " ." '" "'''50 Al0-9 " "" x "'"' A10-S '" '" " U101 ... ",.. " ,. " UI6518 " ... '" '" .. 
"''' AI0-12 " ." '" """ AIO-Il " '" '" ",," ",.. " '" " 1J101B ",.. " .. " "",,.. " ... " ' " " 
"''' AII)-12 " '" " """ AII)-17 " "" x ,,= ",.. '" '" " ""''' ",.. " '" " ""'" " ... " '" .. 
"''' AlO-12 " '" ac "" .. A10-11 " '" x """ ",.. oc '" 

,.. U101D ",.. " '" " ","50 " ... '" '" " 
"''' Al0-13 " ." x "',., A10-17 '" '" x '''' , A10-5 " '" " "'" A10-3 " '" '" ",,00 AIo-ll " '" ~ 

"''' AIo-13 oc '" x TPlrol AIO-l " '" " U212 ",.. " '" " 1J151 A Al0-3 " '" '" U17(11 AIl)..l1 '" '" x 

"''' AIO-13 oc '" '" ""'" AlO-l '" ." " U213 AI0-5 " '" " 1J1518 A10-3 " '" '" UI103 All)..ll " '" x 

"''' AIO-13 00 '" '" ""00 A10-7 " "" " U214 A10-5 .. '" " 1J151C A10-~ " '" " U1705A A10-11 ac '" " 
"''' Al0-12 " '" " "", .. AI0-7 " "" " U215 AI 0-5 " '" " 1J151D A10-~ " '" '" U17058 AIO-11 " '" " 
"''' AI0-12 " '" " "'~ A10-7 " '" " U216 AI0-5 " '" " ""'" A10-12 " '" X UI105C AIO-II '" '" " 
""'" AIO-I2 ~ '" " ""'" A10-7 ac '" '" U217 AI0-5 " '" " "0" A10-13 " '" ac UI7050 AIO-Il " '" " "", A10-12 " '" '" WlS07 Al0-7 X "" " U218 AI0-5 " '" " '""" A10-12 " '" " "'''''' " ... " '" '" 
"''' AIO-17 " '" '" ".,~ A10-7 '" '" " """ AIO-I4 '" '" '" """" AIO-I2 ~ '" ac "'''''' " ... '" '" '" 
""" AIo-17 '" ." " "', .. ""0-7 " ." '" OS"'" A10-12 <0 '" " "'" Al1)..12 ,.. 

'" ac "'''''' " ... '" ." " 
WIGIO AIO-IO '" '" " 1'PIS10 Al0-7 " "" " "'"" A10-14 " '" " """ A10-12 " '" '" "''''''' " ... '" ' " '" 
TPl011 A10-10 '" '" " TPl'" A10-17 '" ." '" ""'" Alo-a ac '" '" .. " Al0-12 " ." ac "''''''' " ... " '" '" 
TPl012 A10-10 " ." " TPI512 A10-17 '" '" " ,,= A10-14 ru '" " ~, AIO-I3 " "" " UI810A " ... " ." '" 
TPIOl3 AIO-IO " ." " TPI513 A10-7 oc "" " """ AI0-14 ~ '" '" "'" AI0-13 " '" ac Ullnoe " ... " '" '" 
TPIG!4 AIO-IO " '" " lP1514 A10-7 " '" " "'"" A10-1' ac '" '" "'" AIO-I3 " '" ac UI810C " ... '" '" X 

W1D1S A1 0-10 " '" " lP1515 AI0-7 '" "" " """" A10- 1. '" '" 
, 

" "'" AIo-I3 " '" '" "'''''' A10-8 "" '" " "",'" Al0- 10 X '" " 1'P1S16 ...,0-17 oc '" " """" AICH4 '" '" '" """ AI O-I3 " "" '" UI8208 ... ,0-9 50 '" " 
TPl051 A10-10 '" '" " TI'1S52 AI0-8 " '" " ,,- A10-1 . X '" " """ A10-13 oc "" '" U18roc " ... "" '" '" 
"'''''' Alo-l\) " '" " "''''' "',0-8 " ." " "'"' All)-l1 " '" " ... " Alo-13 OC "" " 
""'" ... ,0-10 " '" " """ Al0-8 " '" " ""''' A1D-13 " '" " ... " "'1 0-1~ " '" '" ~, A1 0-18 " '" <C 

""'" "" 0-10 X '" " TPI556 A10-8 '" '" " ""''" A10-13 ac '" " Ulool Al 0-10 " "" " 
~, AIO-18 " '" <C 

TP1055 Al0-10 '" ." " TP1557 Al0-8 '" '" " """" Al1)..15 " '" " ""'" AIO- IO " '" " "" A10-18 " '" <C 

"'''50 A10-10 " '" " """ A10-8 oc '" " ""'" AII)-16 '00 '" " ""'50 AIO-IO ac '" " 
~, AI 0-18 " '" " 

WIIlS1 AI0-10 AD '" " "''''' "' 10-e " '" " """ AIO-I6 oc ." " Ul 100 AI 0-2 " '" <C ~ Al0- 18 " '" " 
"''''' A10-10 " '" " "'''''' Al0-8 " '" ~ """" AIO-16 '" '" " Ull0'''' AI 0-2 " '" '" ~ AIO- 18 " '" " ","" Al0-10 " '" " """" AlO-6 oc '" ~ """ 11 10-11 " '" " Ul101B AII)..2 " "" '" TPI070 Al 1)..10 " '" " TP11l604 AI0-6 " "" " ~, A10-15 '0 '" X UI IO IC AI0-2 " "" " vn l 613 1110-7 " '" " 
TPI071 ...,0-10 " '" " TP I565 AI 0-8 " "" ~ "",,, ""0-16 '" '" " Ul 1010 ""0-2 " '" '" VRI 614 AI0-7 " ' " " 
TP1072 Al O-IO " '" " TP1701 ,0.1 0-11 " "" '" "'"'C A1 0-1 6 '" '" X Ul102 ""0-2 ac ." " \IfI166~ AlO-6 " '" " 
TPII02 AIO-2 " '" <C TPI702 "" 0-11 " "" '" ""'" A10-16 '" ' " '" Ul103 A10-2 ac "" <C """" AID- a >D '" " 
TPl103 A10-2 " '" <C TPI103 AI O-I1 " '" '" ""'" "'10-16 oc '" " ""00 AIO-I " '" '" TPl104 ""0-2 " '" " lPl104 A1 0-11 " '" " UOO6' ""0- 16 oc '" " Ul2!J1A 1\10-1 " "" ac YOOI AI0-14 " '" '" 
TPll05 AI0-2 " '" '" 

• *Asterisks indicate components located on the back 01 the board. 
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~ Stopped: 1014 Acquisitions 
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• 

• 

Recreate the situatiOn that caused the error. Then 
find the the most signifICant brt of the address 

accessed When the error occurred; trigger on J23 
pin 8 going lOw and just be10re the trigger. decode 
Ul 189 pins 2-5 inlo a hex number. The address is 

OYOO 0000 (Where Y is the hex number just decoded). 

Using 
Table 6-5, is the 

addressed 
valid? 

No 
Perform the DRAM 

Control troubleshooting 
procedure and the 

Firmface troubleshooting 
procedure. 

Ye, 

Are Ul 340 
pins 1 and" 

high? 

a-and 
repair U1340 
and U126. 

No 

No 

"""'"' the Keme<Osack 
troubleshooting 

prooadure. 

Is U1051 
pin l Siow'? 

Yes 

RepoJ, any -" ... paths between 
U1051 pin 16 and 

U1340 pins' and 04 . 

TDS 520 Component Level Diagnostic and Repair Manual 

No 

lue 
U1 340 pins 1 
and" low? 

No 

Perlorm the Bus 
Conirol Register 
troubleshooting 

procedure. 

Checkand 
repair 1.11340 
and Ul26. 

Scans by Artekmedia -> 2011 

Perlcom the 
, N::!O'-----l """'" Osacl< 
r troubleshooting _ ... 

Perloom Ihe 
Osack 

troubleshooting 
procedure . 

Vol. 2 Figure 9-50: Bdsack Troubleshooting Procedure 
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• 

Set S100, to 1000 0101 
{the CPU will lOOp on the 

BootROM checksum test}. 

Cycle 
power. Trigger 

on UI331 pin 22 
going low. Is there 

a trigger? 

Look althe 
silk-screen on 

the Ul331 part Does 
the text have a number 

200 or larger 
~1t1 

No 

No 

Check and 
repair Ul049 

and associated 
circuitry 

Replace U1331 
with the correct 

port. 

No Check and repair 

After power up 'the first 
byte pattem from U1131 
should be 00 (hex). The 
next three bytc$ should 

be 20, 7F and FF. 

Ul001 and 
Ul082. 

Do 

"""" -"" occur on Ul331 
No 

Check and repair 
the data bus 

attached to the 
outputs of Ul33' . 

pins 13-15 and 
17-211 

PIaoe jumpers on J4S and J46. 
set SI001 to 0000 0000, and 
cycle power, this results in a 

walking one in a field of zeros 
on the kemel address bus. 

Trigger 
on J23 pin 1 

going low. Do the 
address inp.Jt; to Ul331 

have the correct 
pattern? 

NO Check and repair 
the address bus 

10 Ul331 

ros 520 Component Level Diagnostic and Repair Manual 

Vol. 2 Figure 9-51: BootROM Control Troubleshooting Procedure 
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• 

Aun the cpuBusCtrlReg diagnostic. This standard 
register test exercises Ul OS1 and Ul 052. See the 

diagnostic register lest description lor details. Check 
and repair any ada-ass and data bus errors. Nore: this 
diagnostic does ml toggle Ul051 pin 1S and U1OS2 
pin 11 . because tJ;al would power off the instrument 

Is Ut05t 
pin '1 

toggling? 

Trigger 
on Ui051 pin 11 . 
Do the outputS 01 

l ll OSI latch the inputs 
on the rising 
edge 01 the 

1rlgge(I 

y", 

No 
Check and repair 

U1082 pins 1 and 3 
and associated 

circuitsy. 

No 

I, " """,r-lbl to Checi( and repair 
...... - e No Ul049 and the 

trigger on Ul052 ;:::.-~~ path from Ul049 
pin ' going 

low? pin 13 to Ul052. 

Chang. 
fle Ul052 pin ' 

trigger to external, then 
AND It wtth U10SZ pin 19 

going low. Does 
lhis trigger ever 

0CCUf? 

0'Ie¢k and repair 
Ul052 and the 
paths between 

UIOSI and Ul 052. 

No ChecI< and repair Ul082 
pins 5 and 6 and 

asscx:iated circuiby. 

TDS 520 Component Level Diagnostic and Repa ir Manual 

Is VI051 

"'" higl? 

Chock "'" 
repair U10SI 

pin t . 

Cheok "'" 
repair Ul051. 

Scans by Artekmedia : > 2011 

Vol. 2 Figure 9·52: Bus Control Register Troubleshooting Procedure 
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• 

This procedure ~ nol check 
Ul048 pin 19 ("TURNOFFBAR). 

It is checked in l1e Reset 
troubleshooting procedure. 

Run the cpuORAMMem diagnostic 
and repair any errors. En\ef the 

Qrnul~tor modo and type rb osee 
OOOOc. This loopS on a byte read 10 
the first location in DRAM merTlOlY. 

U1048 pins 12- 17 should always be 
low whenever Ul 048 pin 11 is high: 
however. when U1048 pin '1 is low, 
these sigl'\llls can and wi. go high . 

Check and repair 
Ul'35 pin 16 and 

associated 
circuitry. 

.,. 
U,048 

pins 12-17 all 
low ........ 
U1048 pin 11 

• ,N~o'---01 O'Ieck and repair U1048. 
i" See Table 6-22 tor this 

PAL's equalions. 
is high'? 

Type wb o~oo 0000 c. This 
loops on a byte write 10 the DRAM. 

Trigger on U1QSS pn 10 ANCed 
with U1ll0 pin 36 going low. 

Is there a 
trigger'? 

No 
Check and repair U1055 and 
associated circuitry and/or 
pertorm the DRAM Control 

troubleshooting procedure. 

Check and repair Ul048 and 
No associated circuitry. See Table 

6-2210.. thi$ PAL's equations. The 
equations of interest for a byte 

acoess aTe: "'WBE and "'UBE, 

TOS 520 Component Level Diagnostic and Repair Manual 

Type ... w 0500 0000 c . 
This loops on a WOfd write 

to 'the DRAM 

"e 
U1048 pins 14-17 
Ioggling low at the 

trigger'? 

Type wI o~oo 0000 c. 
This loOps on a long word 

write to the DRAM 

No 

No 

There is no problem with the 
Byte Enable Decoder circunry . 

Check and repair U1048 ana associated 
circuitry. See Table 6-22 for this PAL's equations. 
The equations 01 interest for a word access arE: 

"'UMBE, "'UUBE. - UBE, and .... LBE. 

Check and repair U1048 and associated 
circuitry. See Table 6-22 for thill PAL's 

equations. The long woro access 
exercises eJI the byte enable equations. 

Scans by ArtekMedia -> 2011 

Vol. 2 Figure 9-53: Byte Enable Decoder Troubleshooling Procedure 

Al l DRAM Processor/Display Vol.2 9·45 



, ':). • 

• 

Check Ut 155's power and ground connections and look lor 
broken, bent, or unconnected pins. Verify that Rt 100 and 

Rloe, afe the correct values and connect to vee . 

Check and repair any opens or stuck-als on the 
following paths: 

FROM 
U1155 pin 27 
U1155 pin 72 
U1155 pin 62 
U'1 SS pin 28 

TO 

U1 155 pins I, 16. and 6 

03 pin 3 
Rl100pin2 
Ut 082 pin 8 
U1334 pin 13 
RIOS, pin 1 

Loop on aU the kernel tests by 
setting SI001 to 1010 0001 

and cycle power. 

Doe, 
the LED d isplay 

anything 
Intelligible? 

Doe, 
the LEO repeatedly 

d isplay the numbers 
1-6 (indicating that 
all the kernel tests 

""')' 

Does 
the LED display 8 
blinking decimal 

followed by a 
number between 

1 and 51 

Ooe, 
the LED continuously 
display \he sequence 

. E followed by the 
numbers ' -67 

y" 

No 

Perform the Reset and 
Kernel RAM 

troubleshooting procedures. 

Perlorm the CPU LEO 
troubleshooting 

procedure. Then set 
5 1001 10 10 10 0001 

again. 

PerlOffil the DRAM Control 
troubleshooting procedure. 
This procedure will help you 

li J'ld 8lly errors on the KO bus. 

Perform the troubleshooting 
Yes procedure corresponding to the 

number disp~yed. See 
Table &36 lor the appropriate 

procedure. 

NO Doe, 
\he LED display 

. r? 

The software is laulty. 
Retum the oscilloscope to 

the lactory lor service . 

TOS 520 Component Level Diagnost ic and Repair Manual 
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Is J23 pin' 
toggling? 

y., 

NO 

Perform 1he BootROM ttotJbleshooting 
procedure and repair any problems. 
Place Jumpers on J45 and J46, set 

Slool to 0000 0CKXl. and c)'Cle power. 

Is J23 
pin , k:NI? 

y" 

""""'" tho CPU 
BosError 

troobleshooting _ ... 

No Cycle power. 
Trigger on Ull55 
pin 63 going low. 

Do 
U1155's address 

lines increment until 
KA (21) goes high 

Sei!ITCh lor stuck-ats Md/O( 
No pins tied togethef on the KA bus. 

and ends the 

"'" 
yos 

Perform the 10 Register 
troubleshooting 

procedure. 

Be sure that none of the circuits 
attached to this bus inter/eras or 

distorts the KA signals. 

Perform the CPU Bus 
Error and Kemel RAM 

troubleshooting -"'. 
No Check and repair 

UI334 pin 13. 

I, 
vee on Rloa, 
pin 2 at 5.1 V 

to.26 V? 

y" 

Is Rl'OO 
po 2 high? 

yoo 

NO 

Perform the BootROM 
troubleshooting procedure: If 

Ul331 is in a socket. try replacing 
it wilh a known good part. 

No 

Check and repair the 
the solder connection 

on Rl 081. 

Check and repair U1155. 
Be sure that U1155 pin 67 

is not s1uck lOw. 

Perform the Al6 Low 
Voltage Power SUpply 

Module Isolation 
troubleshooting procedure 

located n the A,6 Low 
Voltage Power Supply part 

of this section. 

Vol. 2 Figure 9-54: CPU Troubleshooting Procedure 
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Check the kemel by 
setting Sl001 to 1010 

0001 and cycling power. 

Doe, 
the LEO display 

a blinking decimal 
falowed by a 

number? 

No 

Run the cpuDRAMMem diagnostic. 
(This standard memory test 

exercises Ul 118-Ul I 25 see the 
diagnostic memory test description 

for details.) 

Are there 
any errors? 

No 

Doe, 
the LED have .d Yes 

flashing on it (meaning the 
FJashROM D5ACK test 

lailed)? 

No 

Doe, 

Perform the 
troubleshooting 
procedure that 

corresponds to thQ 
number on the LED. 

See Table &-36. 

Perform the DRAM 
Control troubleshooting 

procedure. 

Perform the Dsack 
1roIJbleshooting 

procedure. 

the LED have 
. e nashing on it (meanillg 
the FlashROM checksum 

test failed)? 

Yes Perform the Firmface 
troubleshooting 

procedure. 

No 

Recreate til" sittoation that causes the bus 
error. II the error cannot be recreated in 

diagnostics, then set 51 001 to 
0000 0000 and run in normal mode. 

Find the the most significant hex digit of the 
address accessed when the error occurs: trigger 
on J23 pin 8 going low and decode. just before 
the trigger. U1189 pins 2-5 into a hex number 
(where U1189 pin 5 is the most significant bit). 

Using 
Table &-5. is 
the address 

valid? 

NO 
Perform the DRAM Control 
troubleshooting procedure 

and the Firmface 
troubleshooting procedure 

TDS 520 Component Level Diagnostic and Repair Manual 

Enter the emulator mode and loop 
on that address by typing rb 

OYOO 0000 c be (where Y is the 
hel( number just decoded from 

U1189 pin 2-5). This loop does not 
halt if a bus error occurs. 

Pro"" Using 
the bus error 

circuitry and compare 
to Figure 9·55. Do the 

signals kxlk the 
same? 

No PrObe Lh26 pin 11 Table 6-16, is the 
correct combination of the 

Perform the Bdsack 
troubleshooting 

procedure. 
(- BDSACKO) and Ul340 

(- BDSACK",) pin 6. bdsack signals being 
asserted 

This may be a situation Where the 
processor never terminates the cycle 

even though a bus error is not asserted. 

Does No 
J23 pin 1 stay low ,;:::-~~ 

indefinitely? 

y" 

Trigger 
on U23 pin 1 going 

bw. Does U1167 pin 9 go 
low anywhere from 50 to 

500 ns after the 
trigger? 

No 

Perform the CPU 
troubleshooting 

procedure. 

Check and repair the paths from Ul26 pin 11 to 
U1'S5 pin 63 and from Ul340 pin 6 to U1155 pin 66. 

11 the processor does not receive the bdsacks it will 
never terminate the cycle. 

J23 pin 8 (trigger) 

U182 pin 2 

U182 pins 3 and 4 

U182 pin 5 

U182 pin 19 
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low? 

y" 

A" 
Rl022 and Ul054 
pin 8 connected 

properly and 
nol stuck 

low? 

Trigger 
on U1167 pin 9 
going low. Does 

the trigger 
occur? 

No 

No 

Check and repair Ul 101 and 
UlO54. Ul 1 67 pin 11 should go 

low wilen the trigger occurs. 

~ Stopped: 1769 Acquisitions 

Repair the 
connection. 

Check and repair Ul82 and 
the path between U182 
pin 19 and Ul 167 pin 9. 

See Table 6-21 for U182·s 
PAL equations. 

, 1 ~ r - ----""1 

,., 1I 
2 

-

3 

1lIl -
.T 

4' 
[ 

TIl, SOOmY cn2 SOOmV M 4u uns en l \. IISOmV 
Ch3 5.00 V Ch4 5.00 V 
aru.I 5.0 0 V 400ns 

Vol. 2 Figure 9-55: Bus Error Circuitry Signals 

Vol. 2 Figure 9-56: CPU Bus Error Troubleshooting Procedure 
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Set Sl001 to 1010 
1010 and cycle 

power. 

Do 
S1001 pins 9-16 
have the signal 

pattem 
10lD lOla? 

Be sure that 
U1057 pin 19 is low. 

Does Ul057 pin 1 go low 
for about 250 to 300 ns 

(assuming a 16 MHz clock) 
When the power 

is cycled? 

Yo. 

TriQger 
on Ul057 pin 1. Probe 

the outputs of U1OS7. You will 
need to cycle power to probe 

each line. Do U1OS7 pins 11-18 
match the output pins 01 

S1001? 

No 

Do the outputs 
of U1057 match 

the inputs? 

y" 

Check and 
repair all the 
connections 

between Sl00l 
and U1057 . 

No 

No Check end repair 

No 

51001 and 
RlO34-Rl041 

Does U1178 
pin 11 go loW No 
when power is 

cycled? 

y" 

Check and repair the 
path from U1178 

pin 11 to Ul057 pin 1. 

It is either a data bus Of BootROM 
problem. Check the data bus Yo. attached to the outputs of Ul057 

lirst. II there are no problems, then 
perform the BootROM 

troubleshooting procedure. 

Chock ond 
repair Ul 057. 

TDS 520 Component Leve l Diagnostic and Repair Manual 
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Trigger 
0fI U1178 pin 13 Check and repair 
going low. Does it No Ul049 and 

trigger when associated 
power is circuitry. 
cycJed? 

Yo. 

Trigger 
on Ul178 pin 13. 

"" Check and Does U1178 pin 12 
repair Ul 178. go law lor 

300-350 ns? 

No 

Check and 
repair Ul082 
and U1001 . 

Vol. 2 Figure 9·57: CPU DIP Switch Troubleshooting Procedure 
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Run the dspForcedBuc 
diagnostic in a loop thai 

ignores Brrors. 

Tngger 
on Ul069 pin 5 

going low. Is there 
a trigge(? 

D,., 
Ul069 pin 12 go 

high about 250 ns 
after the 

109."'" 

Check and repair the 
path from Ul069 

pin 12 to U1 165 pi'l4. 

No 

No 

Is Ul 165 No 
pin 1 loW? 

Check and repair 
Ul054 pins 1- 3 and 
U'11' pins 1- 3 and 
associated circull!y. 

Can you 
trigger on 

Ul 055 pin 7 
going low? 

<:;heck and repair Ul 
pins 1-6 and 

associated circuitry. 

Do 

Check and repair 
Ul 055. 

Is 
Ul 069 pin 7 

and Ul097 pin 52 
stay low while the 

trigger Is 
k>W? 

Ul069 pin 6 
>Y~"!!... __ ~-< high during the time 

the bigger signal is 

No 

This signal should slay low 
ttvoughout the dSpForcedBus 
diagnostic. Ched< and repair 

U1081 and associated circuitry 
and the connections from Ul08' 

pin 3 \0 Ul069 and Ul097. 

Perform the Bdsack 
troubleshooting 

procedure. 

""" 
No 

I, 
Ul097 pin 48 

high during the 
time the trigger 

is loW? 

Yes 

D,., 
Ul097 pin 56 

slay high during 
the time the 

trigger is 

""" 
Check and repai" the 

path from U1069 
pin 6 to Ul097. 

TDS 520 Component Level Diagnostic and Repair M anual 

Yes 

Doe, 
Ul069 pin 19 

appear similar to 
the waveform in 

F"tgure 9-58? 

No 

Yes 

Ql8Ck and repair Ul069. 
See Tabkt 6-23 for this 

PAL's equations. 

" No Ul1S1 pin 15 low No 

No 

during the time the 
trigger is 

k>W? 

Check and repair the 
path trom Ul181 
pin 15 to Ul097. 

Perform tile DSP 
troubleshooting 

procedure. 

Is Ul069 
pin 9 like the 
waveform in 
Figure 9-58? 

Olec:k and repair Ul0f9. 
See Table 6-23 fOr this 

PAL's equations. 

Run the cpuMiscReg 
and repair any 

problem,. 
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No Check and repair Ul 
pins 8-13 and 

associated circuitry. 

Ul059 pin 5 
(Trigger) 

U1D69 pill 17 

Ul069 pili 16 

U1059 pin 15 

Ul069 pro 9 

Ul0G9 pin 19 

-nak. Stopped" 1793 Acquisitions 

I 

2. 

R3 

R4 

3· 

!.{--T 1- --1 , . , , 

X. ~ 
J , 

, f 
T 

, I 
.n 

• 
, c y 

'" .. uumv f~ 5_00mV M 50 , Ons ChI "- 1S0mV 
Ch 3 S.OO \! _ 5. 00 V 
Ref3 5.00 V 50.0ns 

Vol. 2 Figure 9·58: U1 069 Signals When the CPU 
Forcefully Accesses the O$P (U1097) Bus 

Vol. 2 Figure 9·59: CPU Forced Bus From OSP TroubleShooting Procedure 

An DRAM Processor/ Display Vol,2 9·49 
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Run the dsplmplicitBusAet:ess 
diagnostic in a loop that 

ignores errors. Trigger on 
U1069 pin 5 goin~ low 

Is there a 
trigger? 

Aft., 
the trigger, does 
Ul069 pin 12 go 

high within 
5 j.ls? 

Yos 

No 

No 

Check and repair the 
path from Ul069 

pin 12 to U1165 p !n 4. 

Is U,,65 
pin 1 IOYI? 

No Per10rm the Bdsack 
troubleshooting 

procedure. 

Coo 
you trigger on 
U1055 pin 7 

going 
low? 

Check and repair Ul 
pins 1- 6 and 

associated circuitry. 

Do 
Ul{)69 pin 7 

and U1097 pin 52 
stay low while the 

trigger is 
k>w? 

t, 
Ul069 pin 6 

high during the time 
the trigger is 

~w" 

y" 

No 

No 

y" 

Check and repair U1054 
pinsl-3andU',', pins 1-3 

and associated circuitry. 

Nole: in the implicit bus mode, 
the signals after the trigger may 
occur somewhat laler than what 

is shown in Figure 9-60. 

I, 
Ut069 pin 19 
similar to the 
waveform in 
Figure 9-60? 

I, 
Ul06S pin 9 

like the wave/OnT. 
in Figure 9-601 

Check and repair Ul069 
See Table 6-23 for this 

PAL·s equations 
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No 

No 

Check and repair 
U1055. 

This signal should stay low throughout 
the dsplmplicitBusAccess diagnostic. 

Check and repair Ul081 and associiited 
circuitJy and the connections from lJ1081 

pin 3 to Ul069 and Ul097. 

Doos 
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Ul097 pin 56 stay No 
high during the time 

the trigger is 

PMorm the DSP 
troubleshooting 

procedvre. 
k>w? 

y" 

Check and repair the 
path from Ul097 
pin 56 to Ul069. 

Check and repair 
Ul069. See Table 6-23 

for this PAL's equations. 

Check and repair U 1 
pins 8-13 and 

associated circuitry. 

U1069 pin 5 
(Trigger) 

U1069 pin 17 

U1069 pin 16 

U1069 pin 15 

U1069 pin 9 

U1069 pin 19 

~ Stoppe,!; 6 ACQuisiticms 
, I> 

" 
2· 

.3 

.4 

4-

,.... _ . .. - -- ---- ----------, - r II 

_ L. I 
r 

r L, 
'n 

I 
.T. 

Chl SOOmY (h2 soamV M 10 tJth~ ~ 100m'll 

fm S.OO V ( h4 5.00 V 
SOOmV . 1 ~ons , 

Vol. 2 Figure 9-60: U1 069 Signals During an Implicit 
DSP (Ul097) Bus Access by the CPU 

Vol. 2 Figure 9-61 : CPU Implicit Bus From DSP Troubleshooting Procedure 
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This procedure troubleshoots 
the intelTUpts to the system 

processor (U1155). 

A" 
UI332 pins 13 

andlor 14 
loW? 

No 

Run the 
cpuDiagAllints 

diagnostic. Does this 
lest pass? 

No 

Are any 

Perform the Reset 
troubleShOOting 

procedure. 

The interrupts to the 
system processor are ok. 

of the interrupts 
failing the polled.mode 

"",of'" 
diagnostic? 

Yo. ""'" !he diagnostic report 

No 

that an interrupt 
is inoorTect? 

Check and repair the path from the 
source 01 the intEtfTUpt to U1184 and 

UI150. Enter the emula10r mode 
and verify that U1184 and Ut 150 

(the 68020'$ interrupt read registers) 
are wor1dng correctly. See Table 6-5 

for these registers' addresses. 

I, 
theDUART 

interrupt 
tailing? 

Yo. 

No 

""'" !he dagnosticreport 
that the mask OR 

ga,., '"' 
failing? 

y" 

No 

Run the cpuMiscReg 
diagnostic and repair any 

problems with Ul 177, 
Ul,81 , U1176 and U1179 

Check and repalr all .the connections between 
the interrupt, its mask bit, Its mask OR gates 
(Ul1T7. U,,81, U1176 or U1179). and Ul332. 
Be sure that its OR gate works properly and 

that there is a pull-up resistor on the interrupt 

I, 
the FIFO 
i1terrupt 
failing? 

y" 

No 

line. Also cl'\9Ck and repair U1J32. See 
Table 6-28 for this PAL's equations. 

The "" TSINT020 must 
have failed. Aun the 
cpuDiagD2MiscReg 
diagnostic and repair 

any problems with 
Ul046 and Ul047. 

Per10rm the DUART 
troubleshooting 

procedure 

Per10rm the FIFO 
troLbleshooting 

p:"OCedu reo 

I, Using the cpuOiagAJllnts 
each intemJp! 

getting asserted 
atU13321 

Yes toggle the interrupt that is 
>"=----1 not being recognized. Run I-~-< 

this in a loop. 

No 

Checkandreprur~ltheinterru~~k 
OR gates (U1338. Ul339. Ul340, and 

U1154) and 1he pathS from those 
circuits to Ul332. U1177.and U1181 

Also verify that each interrupt is 
reaching its respective mask OR gate 

TD S 520 Component Level Diagnostic and Repair Manual 

I, 
the interrupt 

getting asserted 
at U1332? 

No 
I, 

the interrupt's >"C"::.. _______ .J 
OR gate working 

correctly? 

No 

Check and repair 
that crcuit. 
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"" the signals on Ul 332 
pins 18-20 correct for 

the interrupt being 
asserted (see Table 
6-28 lor this PAl·s 

equations)? 

No 

Power down the 
oscilloscope· and remove 

the All DRAM 
ProcessorlDisplay board. 

Check the connections from UI332 
pins l B. 19, and 20, to Ul ISS pins 69. 70. 
and 64. Also check the connectons from 

Ul082 pin 8 to Ul 155 pin 62. 

Check and repair all the interrupt mask OR gates 
(Ul338. Ul339. U1340, and UI154) . AlSo run the 
cpuMiscAeg diagnostic and repair any problems 

with Ul1n, U1181, U1176 and UII79 

Check and repair Ulm. 

N, 
there any 
opens? 

No Pet10rm the CPU 
>----~, troubleshooting prooedure. 

Vol. 2 Figure 9-62: CPU Interrupt Troubleshooting Procedure 
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Set 51001 to 1010 0010 
and cvcle power . 

Yos 

I, 
!he LED blank 
or displaying a .. , 

No 

eoe. 
the LED Yes 

maintain the 
pallom 

. S? 
No 

Check and repair OSl , 
R2016-R2023, and UI 136. 

Also check thai there are no 
sb.Jck·ats Of signals tied 
together on KD[24 ... 31). 

The LED is fine 

"""" the LED 

Perform the CPU 
Bus EITOr 

troubleshooting 
procedure. 

Pertorm the Reset 
troubleshooting 

procedure. 

No PerlClfffi the CPU 
troubleshooting 

procedure. 

" "36 pin 1 
high? 

y" 

Con 
you trigger on 
U11 36 pin 11 

gel"" 
high? 

No 

No Ql9Ck and repair 
path from 03 !Xl 3 

toU,,36 . 

No Dleck and repair 
U1178 and 

associated circuitry. 

Yes Check and 
repair OSt and 
RZ016- R2023. 

There is a problem either in the BootAOM 
or the DIP sv.itch. Per101m the CPU DIP 

Switch troubleshooting procedure. 

W". 
there any 

problems? 

No PertOfTTl the BooIROM 

Repair $1001 and check thaI the LED 
works properly now . 

troubleshooting 
procedure. 

TDS 520 Component Level Diagnostic and Repair Manual 
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Run the 
dspBusRequestTest 

diagnostic in a loop that 
ignores errors. 

rDS 52{) Component Level Diagnostic and Repair Manual Scans by ArtekMedia => 2011 

U1069 pin ( 
(Trigger) 

U1069 pin 18 

U1069 pin 6 

UllS0 pin 8 

U1069 pin 5 

~Stopped : 2 Acquisitions 

~ " -------] -------

:-' 

., ~ 

4 ... : 

. , 
M sons Ch I J 

Ch3 5.00 V Ch4 5.00 V 
~ 5.00 V SO.Ons 

, 

,oom 

Vol. 2 Figure 9-64: U1 069 Signals When the CPU 
Requests Access to the DSP (U1097) Bus 

Vol. 2 Figure 9-65: CPU Request Bus From DSP Troubleshooting Procedure 

A11 DRAM Processor/Display Vol.2 9-53 
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Although this p-ocedure 
troubleshoots the D- memory, you 

can also repair the 02 memory wfth it. 
Just use diagnostics and U numbers 

appropriate lor the D2 memory. 

Aun the dSpForcedBus, 
dsplmplicitAccess and the 

dspBusRequestTest diagnos1lcs. 

Do any 01 
these fail? 

Run the 
dsp68kD I Mem Test 

diagnostic. Does 
it fair? 

No 

Perlorm the appropriate 
troubleshooting procedure. 

Note the address at which the diagnostic failed. Enter the 
emulator mcx:le, use 'this address and type 

wrw <address> 5555 c. This writes 5S55 continuously 10 
1he 1auIty address location in Dl memory and then roads jt 
Trigger on the chip select lot Dl memory (Ul007 pin 20 for 

32K)( 8 parts or Ul008 pin 22 fof 128K x 8 pam). 

Is there a -
Yo. 

While the trigger is low, probe 
Ul007 and Ul0l" pins 22 and 
27 fof 32K x 8 parts (or Ul008 
and Ul009 pins 24 and 29 for 

128x8parts). 

A<e """" pins anemately 
toggling? 

No 

Probe each data pin 011 
U1007 and Ut01 4 (or 
UlOO8 and U1009). 

N. 

Is Ul01S 
pin I S 

toggling? 

Yo. 

Check and repair the 
path from Ul01S pin 5 to 

Ul007 and U101" (or 
UIOOB and Ul009) , 

the signals on 
these data IlI'les 

the same for 
write and read 

No Check and repair 

cycles? 

TDS 520 Component Level Diagnostic and Aepair Manual 

UlOO7 and UtOl" (or 
Ul008 and Ul009). 
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Is Ut015 No 
pin" 

toggling? 

Y., 

Oleck and repair 
Ul01S. The 01A bus 

inputs to Ul015 should 
all be low. 

N. 
Ul072 pins 16 

and 13 alternately 
toggling while the 

trigger is 
low? 

Check and repair the paths 
from Ul072 pins 16 and 13 

to Ul007 and Ul0l4 (or 
Ul00B and Ul(09). 

Is Ul083 Is Ul083 y., 
pin 19 pint" 

high? lOggli1g? 

No y", 

0'Ieck and repair Check and repair 
the patl1 from Ut083 and Ul00 

pins 8- 10. Ul083 pin 14 to 

Check and repair Ul 072. 
No Be sure that Ul084 is not 

enabled (pin 19 is high) 
causing a contention on 

Ul072's 0U1pUts. 

Ul0tS, 

Check and repair 
No Ut 083 and 

associated circuitry. 
Be sure that Ul0B3 

pi1 19 is high. 

Do 
Ul007 and 

UtOt,, 's (or Ul00aand 
Ul009's) data pins 

have the pattefn 
5555? 

Ruo 

No 

al l ttJe diagnostic 
tests lor ttJe D t 

memory. Do any 

No 

lail? 

Nota any error messages from 
the fai led diagnostic. Run the 

dspAunVertfy and 
dsp68klnMemTest 

Does either No 
diagnostic feil? >"''-----1 

II dspAunVerily fails. perform the 
OSP Dsack and DSP 

troubleshooting procedures. If the 
dsp68klnMemTest fails , perform the 

OSP Instruction Memory 
1roubIeshooting procedure. 

Check and repail' the 010 
bus. loo~ for stuck-ats 

and/or signal::; tied together. 

The Dt memory is fine . 

Run dspReadAepd 1. 
Trigger again on the chip 

select lor 01 memory. 
(Ul007 pin 20 for 32K X 8 
parts or U1OO8 pin 22101' 

128K x 6 parts). 

Is there a 
trigger? 

No Cneck and repair 

Check and repair the data and 
address busse; between Ul097 
and the 01 an::I 02 memories. 

Also verify that the buffers 
Ul086-Ul092 unction correctly. 

UtOtS, U1083. and 
Ut084. 

Vol. 2 Figure 9·66: 01 Memory Troubleshooting Procedure 
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Run the dsyDiagResetAeg diagnostic in a 
lOOp. This standard register test exercises U22 

and U152 (the resel register), See the 
diagnostic reg ister tesl description lor details. 

Repair any dala bus problems 

Trigger 
on UI70 pin 6 going 

negative. Are U22 pin 1 
and Ul52 pin 1 

toggling? 

>-,N~o'-l Check and repair Ul1Q pin 18. See 
Table 6-1 8 for this PAL's equations. 

Check and repair 
the data bus on the 
output pins 01 U1S2 

No 

No 

No 

No 

Check and repair Ul072 pin 12 
81ld associated cirt:uiby. 

Check and repair 
Ul083 pins 5 and 15. 

Done. 

y., 

Chock 

No 

and repair U 152 and the paths 
between U22 arod Ul52. Do the 

outputs of Ul52 have the correct 
pattern now? 

TDS 520 Component Level Diagnostic and Repair Manual 

Chock and 
repair l122. 
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Recreate the situation thai caused the error. Then find 
the the most significant hex dig ~ 01 the address accessed 

when the error occurs: trigger on J23 pin 8 going low 
and decode, just before the trigger, Ul 189 pins 2- 5 into a 

hex number (where pin 5 is the most significant bil) 

Enter the emulator lTDde and loop on that address 
b y typing n\' OYOO 0000 c be (where Y is the 
hex numoer decO(]ed from U1189 pin 2- 5). This 
loops even il a bus error occurs. Using Table 6-5. 

determine which mea 01 memory is accessed. 

I, Pertorm the DRAM Control 
a valid acldress No troubleshooting procedure 

space being and the FirmFace 
accessed? troubleshooting procedure. 

Ye, 

I, Using 

the Kernel No 
Table 6-15, are 

being U'1SS pins I , 2, 4. and 5 
the correc1levels .'c.".,,, lor the area 

accessed? 
y., 

y., 

Perl""" Ih8 ""1<,",, the 
Kernel Duck Bdsack 

troubleshooting troubleshooting 
procedure. procedure. 
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AreU1165 
pins 2 and 5 
the correct 

levels? 

y" 

I, 
the DRAM being 

accessed? 

y" 

Do 
Ul054 pins 1 

and 4 stay low 
throughout the 

access? 

Perform the 
DRAM Dsack 

troubleshooting 
procedure . 

No 

No 

Perform the 
Display Dsack 

troubleshooting 
procodure. 

I, 
the DSP 

(Utrn7j being 
accessed? 

Ye, 

00 
Ul054 pins 1 

and 4 stay low 
throughout the 

access? 

Perform the DSP 
Dsock 

troubleshooting 
procedure. 

No 

No 

Check and repair U,' S9. 
No Ul054, and associated 

circultry See Table 6-24 
for Ul 1 89'~ PAL 

equations. 
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Check and repair 
Ull89. Ul054. and 
associated circuitry. 
See Table 6-24 for 

U"SS's PAL 
equations. 

Check and repair 
a bus error No U1189 and the paths 

>-----i from U1189 pins 22 
and 23 to Ul340 pin 6 

and Ul 2t) pin 1' . 

OCClr on the 
access? 

Trigger en J23 pin 8 
going low. Probe belore 
the trigger occurs and 
While J23 pin 1 is low. 

Do 
:.:" e~pins22 

and/or 23 go low 
within a law hl.Jl"l(jred 
nanosecooc:Is after 

J23 pn 1 goes 

"'" 
Check and repair Ul 189. 

U1054. and Iile paths Irom 
Ul054 to Ul l6S. Be sure 

that Ul132 Pin 3 is 
connected t> Ul 26 pin 11 

and that Utl82 pin 4 is 
connected to UI340 pin 6. 

No 

Trigger 
on J23 pin 8 
going low, Is 

U1189 pin" low 
just before the 

trigger? 

Check and 
repair 

U'1S9 

No 
Check and mpair 

U1135 pn 18 
and associated 

circuity. 

Vol. 2 Figure 9-68 : Osack Troub leshooting Procedure 
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Be sure the dsp68kMemTest. 
dspBusRequestTest. and 

dsplmplicitBusAccess 
dlagnos~cs pass. 

ImporTant NOle: These dagnostics ody verify that the 68020 can drive the 
OSP buses. They do not verity thai the OSP can drive these buses. FOf 
instance,. the buffers ccnnecting. the 68020 bus to the oSP buses might 

never be disabled. causing a busflQht whenever the DSP tries to run. In this 
scenario. the bus arbitration PAL Ul069 could be at fault lor nol controlJins 
the ,.,. EN020BUFS and - EN020STROBES signals correctly. II you suspect 
a problem with the Ul069, refer to Figures 9-58, 9-60, and 9-64 and see if 

Ul069 pins 13 and 14 are property de-assenec/. 

Be sure that Rl999 is on the 
boa"d and Al998 is removed. 

Does 
dspRunVerify 

""" 
No 

y", 
Perlorm the DSP 
Memory Access --procedure. 

Run dspRunVerify In a loop. Trigger on 
Ul003 pin 1 going lOw. Verily that the 

trigger 5:gnaJ is present at Ul084 pin 19. 

Is there a No -
y", 

Are pins 
20 of Ul004-Ul006 

low. and pin 27 01 
Ul004- Ul006 high during 

the time the trigger 
signal is low? 

y", 

Doe. 
p in 22 of 

Ul004-Ul006 
loggle and track 

Ul097 
pin 63? 

Yes 

NO 

Can 
you trigger 

on Ul097 pin 56 
going low? 

Yes 

Repair Ul00 pI1s 8- 10 
and the path from 

Ul00 pin 8 to Ul003. 

Check and repair 
Ul003. 

Doe, 
Ul097 pin 63 
toggle when 

Ul 003pin 1 Is 

"'"" 
Yes 

No 

Check and repair Ul003 
and the path from Ul097 

pin 63 to Ul003. 

TD S 520 Component l evel Diagnostic and Repair Manual 

No 

Doe, 
pin 1001 

Ul004-U l006 >~N~O~ ____ ... 
toggle and track 

Is Ul097 >.::NO:..-_ 
pin 64 

Ul097 
pin 64? 

y", 

Trigger on Ul097 pin 63 going low. 
One by one examine the address and 
data pins on Ul004- UHX)6 during tile 
time the trigger signal is low. Also look 

at these same signals on Ul097 to 
verify they are connected. 

Does 
there seem to 

b .. ""' 
contention on 

1he TSIA 

""" 
No 

Doe. 
there seem 
to be a bus 

contention on the 
TSiO bu$? 

No 

Yes 

Yes 

Does Ul097 
pin 48 ever go 

loW? 

No 

y", 

is Ul097 
pin 52 low when 

running 
d spRIJrlVertfy in a 

loop? 

Yes 

Is there a 
16 MHZ Clock 

on Ul097 
:>in 55? 

Yes 

Check and repair Ul097. 

No 

No 

Run the cpuMiscReg 
diagnostic and repair any 

problems with U1181. 

Check and repai: 
U1134 pin 11, Rl097. 

and Cl097. 
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toggling? 

Yes 

Check and repair U1084 and the 
path from U1097 pin 64 to 

Ul004-Ul006. Be sure that Ul328 
pin 18 is not driving this signal at the 

same time causing a contention. 

Examine and repalr U1328 and Ul329 
(the 6B02O to the OSP Instruction 

Memory address buffers). They may 
be enabled causing • buSflQht. Note 

the source of this problem ma~' go as 
far back as a taLity output on the bus 

arbitration PAl Ul069 (specifiCally. 
U1059 pin 14). 

Examine and repair Ul075-Ul077 
(the 68020 to the OSP Instruction 
Memory data butlers). They may 
be enabled. causing a busfight 

Repair path from Ul097 pin 48 
to Ul 181 pin 15 including 

Ull34 pins 12 and 13. 

Is U1342 
pin 13 and/or 
Ul081 pin 1 

high? 

Yes Is Yes 
Ul342 pin 13 >'-=:....--<' 

high? 

Is Yes 
J28 pin 79 

high? 

No 

Check and repair Ul342 
pins 11 - 13 sneller Ul081 

pins 1-3 and their 
connections to Ul097 

No 

Ul081 pin 1 must be high. 
Check and repair U170 pin 12 
and Ul58 pins 4-6. See Table 
6-18 for U170·s PAL equations. 

No 

Check and repair 
the path from J28 
pin 79 to U1342. 

Check and repair 
Ul050onlheAl0 
Acquisition board. 

Vol. 2 Figure 9-69: DSP Troubleshooting Procedure 
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Run the dspRunVertty d iagnostic 
in I loop. This test checks that 
the CPU (U11 55) and the OSP 
(U 1097) can talk to each other. 

Does this 
diagnostic 

fail? 

NO 
Run the 

d~pFOICCdBu~ 

diagnostic. Does 
it lai l? 

No 

Perloon the CPU Forced 
Bus From DSP 

troubleshooting procedure. 

Run the cpuMiscReg. This 
standard register test exercises 

Ul 181 and U11 79. See the 
diagnostic register lest 

description for mae details. 

Run the 
d3pBu3fleque3\ 
Test diagnostIC. 

Does it , ail? 

y", 

No 

Pei10rm the CPU Request 
Bus From OSP 

troublesllOoling procedure. 

Run the 
dspimplicitBusAccess 

d iagnostic. """' , 
fail? 

Perform the CPU ImpliCIt 
Bus From OSP 

troubleshooting procedure. 

""'" the cpuMiscReg 
fe" 

No Run dspRunVeriy 
in a loop that 

igOOfe5 errors. 

""'" U1097 pin 4S 

. ,,'" go 
high? 

No ChecI! and repair the 
path from U1 181 
pin 2 to Ul097. 

Ye, 

Check and repaif U1181 , 
U1179, and associated -. 

y", 

""'" U1097 pin 57 
ever go 
high? 

No Pertorm the OSP 
troubleshooting 

procedure. 

Check ond repair the path 
from U1097 pin 57 to 

U1 179. NOle: t'le 
cpuMiscReg does nol 

exercise this pin. so there 
covld be a problem with 

U1 179 and/or 024 . 

TDS 520 Component level Diagnostic and Repair M anual 
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The OSP dsack and bus arbitranon 
circuitry works correctly. Most likely 

No Ul069 pin 7 rxwAln goes true when 
it should not. A bus errOl can occur 

if this signa! toggles al the wrong 
time. However. the diagnostics do 

not look lor th is problem. 

Allow the instrument to operate in its 
normal mode and see if Ul 069 pin 7 
toggles high when it shOuld remain 

low. This could happen during a 
main CPU access. or when the DSP 

accesses instruction memory (trigger 
on Ul070 pin 13). 01 memory 

(trigger on U1070 pin 14). or D2 
memory (trigger on U1070 pin 15). 

If Ul 069 pin 7 toggles high at tile 
wrong time, run every o.agnostic 

that checks and exercises the OSP 
Instruction. 01 , and 0 2 memories. 

Also, run every diagOOS'tic that 
veriftes the connections between 

these memories. 

Then. using the error messages 
from 1tIese diagnostics. choose 
the appropriate troubleshOoting 

procedure. 

Vol. 2 Figure 9·70: DSP Dsack Troubleshooting Procedure 
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Rl 999 should be on the 
board and RIm 

removed. 

Aun the dspinstrMemCpu 
diagnostic. This memory test 
eKerciiSe, U1(104-U1C1OO (see 

the slruldard memory test 
description). 

Does this 
test fail? 

y", 

No 

Note the memory location and 
data that the dsplnstrMemCpu 

diagnostic failed on. 

Run the 
dspcopyOltoD2 No Tt.e DSP Instruction 
diagnostic; does Memory is fine. 

it tail? 

Perform the DSP Memory 
Access troubleshooting 

procedure. 

In the emulator mode type Run 
dspForcedBus 

diagnostic. Does 
this test far? 

>~N~O~ wr <address> <data> c 
(use the address and data listed 

in the dsplnwMemCpu error 
message). 

Cleek and repair U,004- V,OO6's 
Perlorm the CPU Fo«:ed 

Bus From DSP 
troubleshooting 

procedure. 

" access 10 
No address and data lines. look tor 

this location 
failing? 

Is Ul 003 
pin 1 high? 

l DS 520 Com p on ent L evel Diagnostic and Repair Manual 

No 

S',uck-ats. bus contentions and/or 
sigws tiC'd together. Also check and 

repair TSIA [12]. 

1$ Ul00 pin 8 
high? 

Check and repair 
No Ul 00 and associated 

circuitry. Run the 
dsplnstrMemCpu 

lesl again. 

Is U1{)() 
pin 8 high 

now? 

A" 
the OUtputs 

No Perlorm the DSP 
Osack troubleshooting 

pr ....... ...::ur~ . 

01 Ul003 tracking No r ::---,-- --::-::--::o 
UHl03 pins 3. 6. 10. CheCk ana repair Ul 003. 

and 13 (the B 
in puts)? 
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A" 
Ul004-UlClO6 

pins 20 
togg ling? 

Yo. 

Check the control signals 
on Ul004- Ul 006. Pins 20 

and 22 should go low 
during a read cycle and 

pins 20 and 27 should go 
low for a write cycle. 

A" 
U1 Q04- Ul006 
pins 22 and 27 

toggling 
correctly? 

y", 

Check and repair 
Ul004- Ul006 and 

Ul 07S- Ul0n . 

No 

No 

Are Ut071 
pins 14 or 15 

toggling? 

Yo, 

Check and repair the 
poths from Ut07, ~ns 14 
and 1510 Ul004-U1006 

No 

:::heck and repair Ul072 
and VI070. 

Check and repar Ut071 
and associated circuitry. 

Vol. 2 Figure 9-71: DSP Instruction Memory Troubleshooting Procedure 
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Be sure that all the other 
diagnostics in the DSP 

suite of tests pass. 

Run the 
dspDiagAlllnls 

diagnostic. Ooes it 
pass? 

No 

Ate any of 
the interrupts failing . Yes 

the poIed-n,"rl9 ", . 
port of 1he 
diagnos1ic? 

No 

The DSP 
interrupts are ok. 

Does the 
diagnostic report 
that an interrupt 

is inCOITect? 

Check and repair the path !rom 
the source 01 the interrupt to 
U1185. Enter the emulator 

Does the 
diagnostic report 

that the mask 
register (Ul 093 
and Ul094) is 

falling? 

Yos 

Ched< and repair 
Ul093 and 

U1094 

Scans by Artekmedia:> 2011 

No """'1he 
diagnostic report 
that the mask OR 

gates are 
falling? 

y", 

No 

Check and repair at the connectioos between 
the interrupt. its mask bit, its mask OR gates 

(Ulm, Ut017. U'130. or Ul096). and 
U1133. Be sure that its OR ga\e WOf1Is 

properly. Also check and repair Ul 133 and 
thE! path from U1133 pin 8 to U1097. 

1, 
"OAMSINT 

failing? 

No 

Is Yes 
~DISPINTTS 

lailing? 

No 
modeandandvemyth~ '-___________________________ ~ 

U1185 (the DSP interrupt read r 
register) is working correctly. 

Is 

See Table 6-tllor this 
register"s address. 

each interrupt 
getting I\.<;:s:erted At >~N~O,--~~ 
Ull33 (excepllor 

Check and repair all the imerrupt 
mask OR gates (U1322, Ut017, 

UII30, and U109(!) and the 
paths from those circuits to 

Ut133 and Ul093. 
~VERTINT)? 

y" 

0, 
U1133 pin 8 Yes 

going high in response >-_~ 
to each 
interrupti 

No 

Check and repair Ul I 33 . 

Is the path 
between U1133 Yes 
pin 8 and Ul097 

pin 47 ok? 

TDS 520 Component Level Diagnostic and Repair Manual 

Perlorm the DSP 
troubleshooting 

procedure. 

0, "'" 
~ACaDNor No 

~ PTAVAIL interrupt 
failing? 

Perform the Demultiplexer Diagnostic 
procedure located in the Al 0 

Acquisition part of tlis section. 

Enter the emulator mode and type ° _~-< 
wb 400000 67 and then t 

rll' 074EOOOOO c . 

Perform the Pixel 
Processor Register 

troubleshooting 
procedure. 

The ~ O2OINTTS must be 
failing. Run the 

cpuMiscReg diagnostic and 
repair Un81 and U1179. 

Is Ul83 pin 13 
connected to U1044 
pin II, and able to 

toggle? 

Ye, 

Is there 
approximately. a 

2.44 kHz signal on 
U183pin 11? 

Yes 

A" 
U183 pins 10 and 
12 hardwired to 

vee? 

No 

RGpair. 

No ~pairU-:04<$p1n 11 Md 
its connection to U183. 

Repair connection between 
No Ul83pin1' and U1174 pin 9. 

>c:.._~~ Also check and repair 1I1e clock 
divider chain made up of U182 

pin 15, U1173, and U1174. 

y" 
Check and 

repair Ul83. 

Vol, 2 Figure 9-72: DSP Interrupt Troubleshooting Procedure 

At l DRAM Processor/Display Vo/.2 9·60 



'j 

• 

Aun the dspCopyD1toD2 
and dspCopyD;?toDl 

diagl"K)$tics. 

Does one 
pass a'ld Ule 

other fall? 

No 

Although the following step assumes that 
dspCopyOltoD2 1a1led and the other passed, 
you can also use it if dspCopyD2toDl fails . 

Just change the diagnostics and U numbers. 

Since dspCopyOltoD2 failed but tile other 
passed. The DSP can read from 02 and WItte 
10 01 , but is unable 10 read from 0 1 and/or 

wri1& to 02. Run the test in a loop and bigger 
on Ul069 pin 6 going low. 

Are Ul084 

Do 00'" 
tests fall? 

Yes 

No 

Do 0' 
the dspAddr and 

dspOata d iagnostics 
from the D$P 

Confidence test suite 
"",? 

No 

Trigger 
on UtOO3 pin 5 

r"V1MAB) going lOw. Are 
there valid adaresses on 
the TSIA bus (see Table 

6-11 lor the DSP 
Momo<y 

map)? 

No 

Be sure lhat u, 328 and U 1329 
are not enabled when U100 
pin 8 is low causing a bus 

contention. Also check and 
repair Ul097. 

Yes The DSP memory 
aooes:s is working 
~. 

Although the following steps 
troubleshool Ul097 reading 
from Ot memoty and writing 
to 02 memory. they also can 
be used to verity thaI Ul097 
can read from 02 memory 
and write 10 0, memory. 

Just change the diagnostics 
and U numbers. 

R" 
d~pCopyDltoD2 in a 
loop. Is Ut084 pin 19 

toggling? 

Do 
U1084 pins 12 
a'ld 13 toggle 
when U1084 

pin 19 
is low'? 

You nVJst verify that 
dspCopyOlto02 and 

dspCopy02toOl propef1y 
exercise U1084. 

No 

No 

Check and repair 
UtOO pim: 8-10 and 
the path from UtOO 

pin 8 to Ut084. 

Be sure 
that Ul072 is not 

enabled causing a 
contention wtttr Ul084. 
Are Ul084 pins 7 and 8 
toggling when Ul084 

pin 19 
is low? 

"" 

No 

pins 58. 66. and 99 
of Ul097 togging 

when U1084 pin 19 
is low? 

Check and repajr 
Ul084. 

Check and repair the path 
from U1097 pins 58. 66. 

and 99 to Ul084 ooucling 
U1OS1. Ul073. 

pim'2~13 ~N~O ______________ -1 ______________________________ ~ ______________________________ ~ ________________________________ ~ 
going low while the ". 

trigger is 
k>W? 

y" 

This means both control lines ate functioning. so 
data Is being corrupted somewhere in the path 

between reading from 0 1 and writing to 02. 

Run all 01 the dspAddr and dspOata diagnos1ics 
from the OSP confidenoe test suite and based on 

which ones failed and passed. run either the 
dspOataPatD1 Rep 0/ dspOataPat02Rep 

diagnostic. Run the diagnostic on one location 
with the 5555 data paltem to begin with then tty a 
number of different combinations to test for data 
and address bus integritl (you may want to run 

the dtagnostic in a read.onty loop). 

Look at the write and read cycles from the 
targeted memory by triggering on Ul083 pin 7 

(-VMA1 , or U1OB3 pin 3 ,"VMA2) going low and 
examine the data at U1097 on the write and read . 
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Have you 
checked that1he U1084 
performs correctly when 

dspCopy02toD1 
runs? 

No 

Yoo 

A .. roth 
dspCopyOltoD2 and 
dspCOp~'OZtoO l 

failing even though 
U1084 pins 11 - 14 are 

togging 
correctly? 

No The OSP mellIOf}' 
access is working 

""""tty. 

Vol. 2 Figure 9·73 : OSP Memory Access Troubleshooting Procedure 
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This procedure assumes 
that the DRAM is not 
programmed until the 
cpuDRAMmem is run. 

Run the 
cpuDRAMmem 

diagnostic. Does It 
pass? 

No 

Run the cpuDRAMmem 
diagnostic in a loop. Repair any 
errors on the address lines into 

and oUlm UtltO. 

The DRAM might not be reset 
on power up. Trigger on UtllO 

pin 33 going high and probe 
U11lQ pin 58. Cycle power. 

Are the 
waveforms similar No . 

to the ones in 
Figure 9-75? 

Set 
SH)()l to 

0010 0000 and 
cycle power. Is 
U1110 pin 52 

.,." 

y~ 

Trigger on U11 10 pin 48 
going high. Run the 

cpuDRAMmem in a loop 
thaI ignores errors. 

Is there a 
bigger? 

No 

There is nothing 
wrong with 
UntO and 

Ut t IS- UII2S. 

Is the 
connection 

between 03 pin 3 
and Uttl O pin 58 

ok? 

Perform the Reset 
troubleshooting 

procedure. 

Check and repair 
U",4 pinG 8-13. 

Check and repair 
Ul055 pin,O and 

assOCiated circuitry. 

NO'--"" Repair the 
connection. 

TDS 520 Component Level Diagnostic and Repair Manual 

Trigger on U" , O pin 48 going high 
and probe U11 10 pin 52 (you will 
need to cycle power between the 

next two measurements) 

Doe, 
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the rising edge of 
Ul1 10 pin 52 coincide 

with the trigger and 
then stay 

No Check and 
repalrU1114 

pins 8-13. 

high? 

y" 

Trigger on Ul' 10 pin 48 going 
low. Cycle power and run the 

cpuDRAMmem. 

I, 
there at least Yes 

65 ms between the 
first end second 

triggers? 

No 

Run the cpuDRAMlnit in a loop. This 
diagnostic loops on writing a valid 
programming address to Ul1 10 

Trigger 00 Ul110 pin 48 going high. 

Usl"" 
Table 6-5, is the 

address on Ul110 
pins 8-25 and 32 

valid for the 
DRAM? 

No 

Run the Yes r:::--:--.,---,..,-:-::-::-
cpuDiagDuartALoopBack Check and repair U1317 

Check fC)( stuck-ais and signals tied 
together on thE address bus attached 10 

U1110 pins 8-25 and 32. Run the 
cput-NRamTest to repair any problems with 

the address lines. test. Does and associated circuitry. 
It fail? 

No 

Perform the 10 Register 
troubleshooting 

procedure. 

Perform the 10 Register troubleshooting 
procedure to be sure that the A11 DRAM 

Processor/Display Is configured as 
specified by the 10 number. 

Cycle power and run the 
cpuDRAMmem in a loop that 
ignores errors. Compare the 
signals on UtllO 10 those in 

Figure 9-76. 

Are the Yes 
signals the 

same? 

No 

Repair any 
problems found. 

Compare 
the signals from 

the UtllO to those 
in Figure 9-77. Are 

they the 
same? 

No 

Repair any problems 
found. Also, check 
and repair UI' l U. 

Check Ul11S-Utt25for 
fau'ty address lines and/or 

bad memory parts. 

Vol. 2 Figure 9·74: DRAM Control Troubleshooting Procedure 
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Trlgge, level 

Ulno pin 33 (Vee) 

Ul110 pin 58 (-RESET) 

U1114pln 11 (-DRAM) 

Ul110 pin 34, 47 (-ADS) 

U1110 pin 62 

~ Stopped: 2 Acquisitions 
I T- 1 , , 

+ 
+ dT" , 
+ 
-to .. 

± -
I 

I ~-I II i"+_ i Ii , +<-:~ 

• 

it 
~ .... . .. . 

, . ~ 
e n """m ~ 4:.uu V M luums Lnl J ... m 

Vol. 2 Figure 9-75: Reset on U1110 at Power Up 

~ Stopped: 11 Acquisitions 
(-T-

F----'---; ........ .. .. 

H 

Rl : 

...... ' " 

···· f · 

J23 pin 5 or 6 (-SDSACKO or 1) !I: .................. . .... 

lonl ~uOmv I!ilj 5 . 00 V M 50ns · Chl \. l tiOmV 

Rel2 5 .00 V SO.Ons 

Vol. 2 Figure 9-76: U111 0 Bus Interface Signals 
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U1114 pin fJ ( - DRAM) 

U1118 pin 4 (- RASIO .•. 3]) 

U1 118 pin 23 ( - CAS[D ... 3}) 

U1118 pIn 9 (MAO - this signal was randomly 
chosen to show address liming with respect 

to .. WE and " RDS) 

U1118 pIn 3 (" WEJ 

Ul118 pin 22 (-RDS) 

~ Sto pped: S Acquisitions 
(-T- -l i 

t 
, 

I 
j 

n ± 
i. 

~. ± 
.~ 

+ 
R +< , .... ,~~I- t ; . ; 

1 
I . + .... ... 

R 
"'T" 

~ + T 

• • + I' .. 

Rl . 

.. \~ 
enl soamv ,.uu ' M ::louns ton 1 \. "um 

Ref 1 5.00 V 50 .0ns 

Vol. 2 Figure 9-77: U1110 Output Control Signals 
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Run the cpuDRAMmem and repair 
any errors. Enter the emulator mode 

and loop on accessing the DRAM 
by typing rw 05ClO 0000 c be 

This loops even if bus errors occur. 

Trigger 
onUl110pin 48 

going low. Does either 
UIIII pin Sorpin6 

go low 
at air> 

No 

A" 
Ul'1Spns4 

and 10 toggling and 
irwerting their 

inputs? 

Yes 

No 
',.:(wa,ir 

Ul11Sif itis Yes 
not inverting correctly. )-C"-------< 

Does UIIIS pin 4 
toggle? 

Does Utlla No 
pin 62 toggle? 

Check and repair 
U11 15and the 

path from UIIIO 
pin62toUl11S 

Perform 1he 
DRAM Control 

troul:leshooting 
procedure. 
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D"" 
U'l'S pin 10 

toggle? 

No 

Check and repair 
U1135 pin 18 and 

associated circuitry . 

Ace 
Utl 'l pirs3 
and 6 both 
toggling? 
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No 
RepairUll11 . 

Trigger on U1Q55 
pin '0 going low. 

The DRAM signals 
typically look like 

Figure 9-78. 
However. the signals 

resemble 
Figure 9-79 during 

refresh. 

IsUll10 
pin 62 going low 
but out 01 $pElC 

compared to 
Figures 9-78 and 

9-79. 

Perform tle 
DRAM Control 

troubleshooting 
procedure. 

No 
Check and repair 

the paths from 
un" pins 3 

and 6 to U,,65 
pins 1 and 4. 

Ul055 pin 10 

U1110 pin 62 

U1110 pin 61 

Ul055 pin 10 

Ul110 pin 62 

Ull10 pin E1 

Tel{. Stopped: 110 Acquisitions 
1---1"-------------\ 

.t.. 
"""I " 

I , .. .. I 
I 

. ,-. ± 
..l... 
t , 

,. .... -I-!-+.H-+-.;.~++f 1.. ••• ~ + 
_Ii . ± 

.. ... '-1-
• 

Vol. 2 Figure 9-78: Typical DRAM Dsack Signals 
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R1 

• + . . .. . 
R 2 ---+--+fv+++i-+:-H-++++i-++++-j-+++'1o""·"~""",,,,,,"";'wl .. 

. + 
~~~'1~'~~~~~~~ 

I , 
... ·-f· 

r 
T 
I 

S". OOV ; SO.0 t:'s + " 
SOm Chi ."\. 
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Be sure that al l the OSP 
memory tests and the 

dspD2MiscReg 
diagnostics pass. 

Run the cpuOiagFIFOMem 
diagnostic. In this diagnostic. the 

68020 processor reads and writes to 
U1074. It also verifies the 

- FIFOFULL (U1074 ~jn 9) signal 

Does the 
diagnostic 

tail? 

Is UtQ74 
pin 25 
high? 

Run the 
cpuDiagFIFOMem in a 
loop. Trigger on Ul074 

pin 2 going Ipw. 

No 

Is there a No 
trigger? 

Check and repair the path 
from Q3 pin 3 to Ul074 

A", 
1096 pins 4 

and 5 toggling low 
at the same 

time? 

Check and repair U1096 
and the path from 

Ut096 pin 6 to U1074. 

Check and repai r 
Ulan pin 12 and/or 

Ul044 pin 13. 

Aun the 
cpuFHolntPoIiTest 

diagnostic. 
Doesi! 

fail? 

Aun the 
cpuFtfointPoifTest in a 
loop. Trigger on Ul095 

pin 5 going low and 
probe- Ut074 pin 24. 

Doe. 
U1074 pin 24 
go high after 

the rising edge 
of the trigger 

signal? 

Yes 

Check and repair the 
path from Ut074 pin 24 
10 Ull84 and U1339. 

No UtOl4 is ok. Run all the 
OSP diagnostics again 
to locate the problem. 

Check and 
repair Ul074. 

Trigger on U1(l96 pin 5 going low. Trigger 
on U1074 pin 18 Y~es ____________________ -< 

going low. Is ,,--

Did the 
cpuOiagFIFOMem 

diagnostic fai l when 
accessing FIFO memory 

(instead of the 

No Use Oelay-by-Events trigger option 
to trigger on the 512th occurrence. 

there a 
trigger? 

No 

A" 
U1096 pins 9 

and 10 toggling 
low at about the 

same time? 

Check and repair U1096 
and the path from 

Ul096 pin 810 Ul074. 

lOS 520 Component Levef Diagnostic and Repair Manual 

No Check and repair 
Ul050 pin 10 andlor 

U1135 pin 13. 

- FIFO FULL signal 
failing)? 

Trigger on U1096 pin 9 atld monitor 
the FIFO·s data outputs 0\24 ... 31). 

Look for sluck-ats. signals tied 
together. andlor bus contentions 

Run the cpuDiagFIFOMem 
diagnostic again. 

A" 
there 

problems 
with signals 
0[24 ... 31]7 

NO Check and repair 
U1074. 

Scans by ArtekMedia => 2011 

Doe. 
Ut074 pin 9 
go low a few No Check and repair 

nanoseconds after the Ul 074. 
rising edge of the 

trigger? 

Check and repair the 
path between Ut074 

pin 9 and Ut047. 

Vol. 2 Figure 9·82: FIFO Troubleshooting Procedure 
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This procedure 
troubleshocts 1I1e GPIB. 

Enter Ihe emulator mode and cycle 
power. Type wrb OOCO 0000 55 c 
NOle: it is ok if U1305 does not retlXTl 

the same data on the read cycle as was 
written on the write cycle. 

I, 
U1305 pin 4 

togg~ng? 

No Check and repair UI 049 
)"''--0-1 pin 9 and associated 

c ircuitry. 

Yes 

D"" 
U1305 pin 5 go 
low every other 
time that UI305 

pin 4 goes 
loW? 

No Check and repair the 
path from VI305 pin 5 

loU1155pinTT. 

Yo. 

I, 
U1305 pin 6 

connect"'''' Ul:-OS 
pin S? 

Yo. 

Does !he 
data pattern on 

U130S pins 11-17 and 19 
match the pattem 55 programmed 

during the write cycle? (Note U1305 
pin 19 is the most significant bit -

ignore the way the Ie is 
labeled in the 
schematic). 

Aco 
pins 7,8.and9 0f 

U1305 connected to 
pins 12. 1 1. and 10 

of UI 331? 

Check and 
repair U1305. 

Do UZOB's 
outputs match its 

inputs When U208 pin 19 
is low and U208 pin 1 

Is high? 

, Yes 

Check and repair the 
connections between U206 
pins 11 - 18 and KD[24 ... 31 J. 

lOS 520 Component Level Diagnostic and Repair Manual 

Check and repair 
U208. 
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Check U3 pin$ 5-9. 

"'. they aU 
connected to 

ground Of 

IICC? 

tJo 

Delermine what the ID 
number is by looking al 

which resistOf'S of A6-Rll 
are on the board. 

Repair any 
faulty 

oonnecliOlls. 

Using 
information in the 

Replaceable Electric Parts 
in Section 8 of Volume 1 and 

the Mod Summaries, are 
A6-1' confIQured 

""'"""fI 

No Place the resistors 
correctly. 

Set 51001 to 10100011 and cycle 
power. The LEO should COIl'tiooousIy 

flash two m.mbers: first the upper haH of 
the 10 nt.mber In hex, and then the 

lower halt 01 the 10 number. 

""'" the LED nash the 

"""'" """'" to? 

The board to 
register is ok. 

No 
Ok! 

the LED 
nash anything 
Intelligible? 

Set SI001 to 0010 000 
and C','CIe power. Enlef 
1he emulator mode and 
type in the command 
rb OEO 0000 c. 

ros 520 Component Level Diagnostic and Repair Manual 

Perlonn the CPU LEO 
troubleshooting prooedun. 

Trigger 
on U3 pin 19. 

Is there a 
trigger? 

Yeo 

"', 
U3 pins 19 and 1 

going low at the same 
time such that U3 is 

enabled? 

Y., 

Check and repair 
U3 and the data 

bus attached to the 
outputs of U3. 

No 

Oleck and repair 
U1342 and 1he 

""""""'" !rom U1342 pW'l 3 to 03. 

Check and 
repair 1he KA[O} 
bus connection 

to U3. 

01eck and repair 
U1D49, Ul0B2. and 
associated circuitry. 

Scans by ArtekMedia => 2011 
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If the BootROM (U1331) is in a socket, 
replace it with a known good one and see 
if there are still kerrel errors . If the enors 

persist then follow this procedure. 

Set 5100110 101 0 0001 and cycle 
power. The kemel will loop on all 

the kernel diagnostics 

Does 
the LED (OS1) 

display the 
numbers 1- 6 
repea-.edJy? 

y" r=Th",-:-',-,-n-,'"'-s ~fin-,-.CE"nC,,-,CIhCe---' 
diagnostic repair environment 

to lind the problem. 

No 

""'" Ihe LED display a Yes 
number witl a flashing 

decimal point 
preceding ., 

No 

Cycle power and 
monitor J23 pin 8. 

Con 
you trigger on Yes 
Ul1 ~pin 11 

~::J 
No 

Set S1001 to 1000 0101 and 
cycle power. lngger on J23 

pin 1 gong low. 

The diagnostic COHesoponding to 
the number with the decimal pJint 

has failed. See Table &-36 to 
determine which troubleshooting 

procedure to foHow . 

Perform the Kernel 
Bus Error 

troubleshooting 
procedure. 

Perform the CPU LED 
troubleshooting procedure. 

T08 520 Component Level Diagnostic "nd Repair Manual 
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Is 
there at least 

one valid trigger (the 
signal should go from a No Perform the CPU 

troubleshooting 
procedure. 

level greater than 3.5 V to 
0.8 V in less than 

20 ns without 
glitches)? 

y., 

Trigger on J23 pin 1 going low 
Compare the waveforms shown in 
Figure 9-86 with the actual signa:s. 

AreJ23 
pins 5 and 6 
similar to the 
waveforms in 
Figure 9-86? 

Do 
U1331 pin 22 

and Ul058 pin 15 
resemble the 
waveforms in 
Figure 9-86? 

No 

Check and repair 
U1058 and Ul049. 

Trigger on U1331 pins 22 and 24 
Yes ANCed together going low. look at >,,=-.L..J the output pins of U1321 . vou will 

have to cycle poWer repeatedly to 
make these measurements. 

No Per10rm the Bdsack 
>"'--j troubleshooting 

procedure. 

Are 
the first lour 

byte patterns (in 
hex) 00, 20, 7F, and 

FF in that 

-" 
y" 

Cye. 
pov.oer and 

No 

trigger on Ul331 Yes 
pin 32. Does 03 pin 3 

look like the 
wavefOl1Tl in 
Figure g..an 

The address on U 1331 pins 10 
and 9 should be 00, 01. 10, 

and 11 00 the first four reads. 
The other address lines 

should be low. 

Does this 
happen? 

Yes Perform 1he BootAOM 
>"-'---1 Control troubleshooting 

procedure. 

No 

Place Jumpers on J45 and J46, set 81001 to 0000 0000. 
and cycle power. Thefe should be a binary pattern that 
increments from 0000 CXXlO to 0100 0CXXl (hex) on the 

kernel address bus. Note: a bus error will occur When the 
address reaches 0100 0000: When this happens, cycle 

power and continue to look at the address lines. 

Trigger 
on J23 pin 1 going 
low. Do the address 

inputs to Ul331 ha\le 
this binary 
pattem? 

No 

Check the paths from 
Ul26 pin 11 to U1155 

pin 63 and from U1340 
pin 6 to UII55 pin 66. 

Check the connections between U'1SS and Ul331 on any 
address lines that look incorrect. Also. perlorm the CPU DIP 

Switch troubleshooting procedure. Repair any problems. 

Check and repair the 
paths from 03 pin 3 to 

U1 136. Ul051. and U11S5. 
Cycle 

power and look 
at the address lines 

again. Are 
they still 
wrong? 

No 

cycle power. 

Per10rm the CPU 
troubleshooting 

procedure 

Vol. 2 Figure 9-85: Kernel TroubieShoo1ing Procedure 
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UJ331 pin 22 

J23 pin 1 

Ul058 pin 15 

J23 pin 5 

J23 pin 6 (high level) 

~ Stopped: 

, .. 

OOm 

2915 Acq u isitio ns 
I- T- -----.)----------I 

! 
T 
+ 

t 
± 

.1 

! 
. ' "T" ' 

n. 
Ref) S.OO V 50.0ns 

Vol. 2 Agure 9·86: Kernel Control Signals 

~Stopped: 2 Acqu isit ions 
i--+ 

mV 

Trigger level -+--:--:--:--:--:--:--:::;:;;j"-iw1t""-~. ~. -. ~. ~ .. ~.~.~.~.~. ~. - "-'-1 
U1331 pin 32 (Vee) 

Q3 pin 3 (- Reset) 

I 

: , 

··· o········ ·· ··· ····t 
~ - ..•. . .. + 

! 
+ ; . T. 

I..n1 .luumv I!lil:j il..uuv M luums Ln l .J 

Vol. 2 Figure 9-87: Reset 
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Set s1oo1 to 
1000 0001 and cycle 

pew"-

Is Yes 
1 nashing on the ,..:;=-----J 

LED? 
Th< .""'" 

dsack is line. 

Scans by Artekmedis;> 2011 

~S10pped : 

UfOS8 pin 15 ( - KERNEL) 

379 Acqu isitions 
I- T-------}--------j 

+ 

.-1-
U1333 pin 9 (KERNEL) :r 

No R l.r--'-"'" 

P",b. 
Ul340 pin 4 and 

cycle power. Trigger on 
J23 pin 1 gong low. 

Does the trigger 
occur? 

00 
Ul340 pins , and 4 
stay high during the 
trigger and the whole 

time J23 pil , 
• loW? 

y" 

Pm"e 
J23 pin 6 and cycle 

power. Does J 23 pin 6 
stay high during the 

trigger and thrwghout 
the time J23 pin 1 

• loW? 

y" 

"'-J23 pin 5 and cycle 
power. Does it go low about 

200 ns after the trigger and then 
high about 20 ns aflar J23 pin 1 

QOC~ high, similar to 
Figure 9-88? 

y" 

No Perlotm the CPU 
>""----0{ troubleshooting 

procedure. 

No 

No 

Perform the Bus 
Control Register 
-"0 

procedure. 

Check and repair 
Ul340 and the 

path from Ul340 
pin 6 to J23. 

No 

Make sure that R64 is 

Check and repair 
\he paths from 

Ul051 pin 16 to 
Ul340 pins 1 and 4. 

"" No removed and R63 is connected. the signals 
Trigger on J23 pin 1 and compare 
the WavelOOTlS in Figure 9-88 to the 

ones In the system 

the same as in 
Figure 9-88? 

The kemel 
dsack is fane. 

TDS 520 Component Level Diagnostic and Repair Manual 

No 
Check and repair 

UI333, Uloo1. 
UI26. and 
associated 

circuitry. ""'" d~"'" 
check the pa1hs from U1155 
pin 63 to 23 PIn 5 and from 
U1 155 pin 66 to J23 pin 6. 

Afe the paths 
conneded? 

dsack is fine . 

Uf333 pin 8 (CPUCLK_XB) 

U1333 pin 5 

J23 pin 5 (- KDsACKO) 

No Repair any 
problems. 

R 

. ....... . . . 
\/v--:--..J 

m ns m 

s.O() V SO. Ons 

Vol. 2 Figure 9-88: Kernel Dsack Signals 
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Set 51001 10 1010 000 and 
cycle power. This loops on the 
Kernel tests 2. 3. and 4. These 
memory tests exercise Ul336 

(the K8fnel RAM) . 

The first test writes a walking or-teS pattern to the first location 
in the Keme! RAM anc' then reads it. The second writes Ox55 
10 every location, reads the entire memory. tIlen writes Oxaa 

to every location. anj reads the memory again. The third 
test writes a unique panern to memory locations on address 

boundaries and reads back those locations. 

Repair any errors on the address 
and/or data lines. 

No 

The KRAM (U1336) is fine . Some 
other circuit is probably trying to drive 

the kernel data kles when it should 
not Check all other devices 

conoected to KD[24 ... 31) to see iI one 
or more are enabled when U1336 Is. 

Trigger 
on U1336 

pin 20 going 
low. Is there a 

"""""" 

'''' UI336 
pins 22 and 27 

going low'? 

No 

No 

Check and repair Ul336. Be 
sure that there are no 

problems with U1336's 
address and/or dala lines. 

I, 
TP52 going 

loW? 

Yes 

Check and repair the 
pa1h from Ul~9 
pin 14 to U1336. 

No 

Check and repair 
Ul 082 and 

associated circuitry .. 

lDS 520 Component Level Diagnostic and Repair Manual 

Check and repair Ul049. 
Ul049 pin 14 should be 

the only pin active. 

Vol. 2 Figure 9-90: Kernel RAM Troubleshooting Procedure 
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This procedure will erase all calibration inlOlTllation. 
instrument setups. and other important data. Exception 
data. stored at location 0400 0004. wiU also be erased: 
be sure to copy down the data at this location before 

starting if it wiD be needed later. 

After this ptocedure. the instrument must be 
complelllly re-calibraled from the front panel. 

Be sure that S1OO2 is set to the protect 
setting (switched toward the back of the 

instrument). Run the nvRamDiagRep 
dlagilOStic. This staociard memory lest 

exercises Ul ,07 (see the diagnostic memory 
test description for details) . Check and repair 

any data andlor address line problems. 

If the buses seem to be fine, enter the 
emulabr mode and type wb 0 400 0000 
67. This enables the main bUS so that the 
NVRAM can be aoce E d. Next, type lib 
0 400 0000. At the prompt. attempt to 

modify this memtl()' location. 

COn Yos 
it be mcxIiflBd? ':::':~---I 

No 

Power down the oscilloscope and remove the 
All DRAM ProoessorlDisplay tmrd. Solder 

wires to Ul 107 pins 22, 24. and 29. Place the 
board back in the instrument and power up. Type 
wb 0400 0000 67 again and then wrb 0 400 
0000 8e. c be. This continuously wrttes aa to 

location 0400 0000 in the NVRAM. 

Trigger 
on Un 07 pin 22 

going low. Is there 
II trigger? 

No 

Check and repai, 
Ul055 pin 11 and 
the path to U1107 . 

TOS 520 Component Level Diagnostic and Repair Manual 

The control signals to 
U1107 lie fine. Run the 

I1'JRamDiagRep 
dia;nostic again to 

determine If the part 
itself Is bad. 

Fer the rest of the 
procedure. compare the 
signals to the waveforms 

in Figure 9-91 . 

Scans by Artekmedia -> 2011 

Com"". 
the timing on Ul107 

with Figure 9·91 . 
Trigger on the AND of 
U1107 pns 22 and 29. 

Is U1 107 pin 29 
~gljng? 

No 

I, 
U,,54pin4 

toggling? 

No 

Check and repair 
U1,35pin 12 and 

associated circuitry. 

Triggef 
on the AND of 

Ul 107 pins 22 and 24. 
Is U1107 pin 24 

toggling? 

Is U1154 
pin Slow? 

Check and repair 
U11 54 and the path 

from Ul 154 to Ut 107. 

No 

No Check and repair 
U,,35 pin 13 and 

associated circuitry. 

Check and repair 
U1323 and 

associated circuitry. 
Also check Ul323's 

connection to Ul 154. 

It!k Stopped ' 4 Acquisitions 
I H-"F I , 

T 
, , 

It 'V'I .. 

U1107 pin 22 (-NVRAM ) 1 ,I; ·· T Ii, 
.. ... 

,- ! 

... . 
y . .. .. ~ . 

U1135 pin 13 (-RDS i I I I i i • 

I 
., I I l-j-

f 
wf .j 

Iv., ·1 . .. .... . 
U1154 pin , I • 1 I • .. ". 

t 
2 I. ~ 

·Ch · 20 m nl l.UU v IVI :lullS "illern L.L. ...... 

~ 2.00 V 50.0 nS 

Vol. 2 Figure 9-9 1: U1107 (NVRAM) Control Signals 
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ThiS procedure troubleshoots 
the ON/ STBY button and the 

on/slafldby circuitry on the All 
DRAM Processor/Display bOard 

I, 
the ON/STBY 
button wori< ing 

correc1ly? 

Yes 

No Be sure thaI J26 pin 3 is not stuck low: it should be at 0.8 V. 
Probe J26 pin 3 with the instrument in standby mode. WhHe 

monitoring J26 pin 3, toggle S1 on the A I 1 DRAM 
Processor/Display board and then the ON/ STBY butt()(l , 

Does 
J26 pin 3 go 

low when either 
button is 
toggled? 

Yes 

-toggling the 
ON/STBY button 10 

tum the instrument ott, 
is the Instrument 
staying powered 

down? 

No 

No 

Check and repair S 1 on the 
All DRAM Processor/Display 
board and/or $40 on \I1e A 12 

Front Panel board. 

Check and repair 1he 
connection from 03 
pin 3 to CR1 pin 2. 

L-____________________ ~yes 

For each 01 the fOllowing questions, recreate the situation 
that OIiginaJlV'raused the instrument to go into standby 

mode (it might S'mpiy be toggling the ON/STey button) . 

un 
"01 pin 3 before 

recreating the standby 
situation. Does the 
instrument go into 

standby mode 
again? 

y", 

Does 
J26 pin 4 go 

tow? 

No 

Perlorm the A 16 Low 
Voltage Power Supply 

Module Isolation 
troubleshooting procedure 

in the A16 Low Voltage 
Power Supply part of th is 

section . 

TDS 520 Component level Diagnostic and Repair Manual 

No 

Perlorm the Reset 
troubleshooting 

prooedure. 

Trigger on U1048 
pin 11 ANDed with 
Ul048 pin 1 (both 
going low). Power 

down the instnmenL 

No 

Check and repair the path 
f rom Ul049 pin 19 to 01 
!)in , . Look tor stuck-ats 

and/or signals tied high or klw. 

Scans by ArtekMedia => 2011 

Look for stuck-ats 
and/or signals tied 

Iogother on 031 all the 
way back to its source 

jU1155 pin 102). 

Does y"" 
thil: pnlh MW any 

problems? 

No 

Perlonn the CPU 
troubleshooting 

procedure. 

Vol. 2 Figure 9·93: On/Standby Troubleshooting Procedure 
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Run the dsyDiagPPRegMem diagnostic in a loop. 
This standard register and memory test exerCISes 
U60. See the diagnostic memO/)' test and register 

test descriptions lor details. Repair any problems on 
the data andlor address lines. 

Trigger 
No Check and on Ut71 pin 5. 

Is there 8 
repair Ul083 

rigger? pin 3. 

Yo. 

Are only No "" me"""" """'"., tailing? 

No Check and repair 
U1334. Yl and the 

path from VI to USO. 

Yo. 

No Check and repair 
U59 pin 26. 

TDS 520 Component L evel Diag nos ti c and Repa ir Manual 

"U6Q 
p in 75 

toggling? 

Yes 

Are 
U61 and U62 

pins 19 
toggling 

low? 

Yes 

F~ 
any address line 

problems. Trigger 
on U60 pin 75. Are 

USS-U58 pins 1 
low? 

No 

Check and repair 
the paths from 
U60 pin 45 to 

U55-U58. 

No 

Yo. 

I, 
U170 pin 15 

No 

toggling? 

Yes 

Check and repair 
U64 pm 1-3 and 
U158 pins 8-10. 

Check and repair 
U17D pin 17. See 
Table 6-18 for this 
PAL's equations 

T_ 
on U64 pin 3. Are 

U60 pins 50 and 52 
toggling? 

No 

O>ed< '"" 
repair Ul084 

pins 11 and 13. 
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Are U17Q No 
For U17Q pin 7, check 

pins 7 and 8 and repair U59 pin 39. 

"'" 
For UI7D pin 8, check 
and repair U60 pin 45. 

Yo. 

Chect< and repair 
U170. See Table 

6-18 for this PAL's 
equations. 

00 

U79 """ U80 
pins 19 stay 

high? 

00 
U43-U46 

pins 19 stay 
high? 

No 
No 

Yes 

Check and repair 
U171 pins 12 and 13. 
See Table 6-19 lor this 

PAL·s equations. 

Ooe$ U169 
pin 23 go 

low' 

No Check and repair 
U79 and U80 

pins 19. 

Perlorm the VSC 
Register troubleshooting 
procedure: this will help 

you repair Ul69. 

Are U170 
pins 18 and 19 

high? 

Does 
U60 pin 60 have 
a 32 MHz clock 

oni\? 

"ueo 
pin 59 low 

at all 
times? 

No 01eck m repair U170. 
See Table 6-18 for thi$ 

PAL·s equations. 

No cneckand repair 
UI334, Yl and the 

path from Yl to U60. 

Check and repair 
U59 ~in 26. 

Vol. 2 Figure 9·94: Pixel Processor Regist er Troubleshooting Procedure 
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Use this procedure when the 
dsyDiagRamdacRegMem 

diagnostic fails. 

Is !he No 
voltage on U190 >-_ -j 
pin 22 al5 If? 

Is there a 
video signaJ on 

U100 pin 25? 

Vos 

No 

Check and repair 
Ll, C300. C132. 
Cl33,andVR1. 

Perl""" the 
V"oo 

troubleshooting 
procedure. 

If on/ywaveform plane 0 Is beng used, Rl55-158 
must be 00 the board; if both waveform planes ant 
being used those resistors Should be rtll1'lOll9d. " 

text plane 0 Is the only text plane 1hen Rl59 shOuld 
be on the board, Repair any errors on Ul00's data 
outputs and/or address fines (RSO. AS" and RS2). 

Run in a loop 1he 
dsyDiagRamdacRegMem 

Trigger 
on Ul 90 pin 6 going 

low. Is U190 pin 6 
active? 

No 

Check end repair U170 
and U68. Reier to 

Table S-1SIot this PAL's 
equations. 

Trigger 
on U190 pin 15 

going low. Is 
Ul90pin 16 

active? 

TDS 520 Component Level Diagnostic and Repair Manual 

No 

No 

Check and repair U170 
and U68. Refer to 

Table 6-18 for this PAL's 
equations. 

Check and repair U1SS. 
U167 and Yl . 

Vol. 2 Figure 9·95: RamDac Troubleshooting Procedure 
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• 

Be sure that all the display 
register and memory tests have 

passed. Run the 
dsyOiagRanOotMa;ie d iagnostic 

in a loop that ignores errors, 

Trigger 
on pin 1 01 U55 No 
going high. Is 

there a 
trigger'? 

y" 

Do 
U63 and U66 

pins 3, 6, 10, and 13 
have the same signals 
as U60 pins 15-20 and 
22-237 NOle: some of 
these pins may not be 

toggled by this 
test 

Yes 

Do 
pins 1 of 

U63 """ U66 No 
toggle whWe 
U55 pin 1 is 

high? 

y., 

Trigger 
on U60 pin 51 No 
going low. Is 

there a 
trigger'? 

y" 

Random dOl mode should 
not be jailing. Run the 

Display diagnostics to find 
the problem . 

Check and repair the path !rOlT, 
lJ60 pin 45 to U55 pin 1. Be 

sure that U&l pin 45 also 
connects 10 U56- U58. 

Check and repair the 
No paths from U60 

pins 15-20 and 22- 23 
to U63 and U66. 

Check and repair U'oo 
pins 4, 5, and 6 and 
associated circuitry. 

Check and repair U64 
pins 4-6 and uno pins 14, 
8 and 17. See Tabje 6-18 lor 

U170's PAL equations. 

TD S 520 Componenl L eve l Diagnostic and Repair M anual 
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• 

• 

Run the dsyDiagRasReg Mem 
diagnostic in II loop. This standard 
register and memo-y test exercises 
U59. See !he diagnostic memory 
test description and register tesl 

description for details. 

Trigger on UI58 No 
pin '0. Is tlere a 

trigger? 

Yos 

Is U59 pi146 
No 

octive7 

Check and 
repair U,083 

pins 3 and 17. 

Is UI70 pin 16 
No 

""""7 

Is U59 pn 47 
actiw? 

Oleck and repair 
U,072 pin 12. 

Is U59 pin 48 
active? 

Is the 
reglslee' portion 
passing but the 

mel'TlOl'Y part 
failing? 

Ye, 

No 

Check and repair 
Ul072 pin 1 5. 

""" the diagnostic 
indicate thai there 

are data bus 
err=7 

No 

TOS 520 Component Level Diagnostic and Repair Manual 

Check and repair 
UI70 ~n 16. See 
Table 6-, 8 for this 
PAL's equations. 

Trigger 
on UI58 pin 10 

going low. Are pins 1 
and 19 oj U45 and 045 

active? 

NO 

Ace 
pins 1 01 U45 

and U46 
active? 

No 

Check 
and repair U,083 

pins 5 and '5. 

Does 
the diagnostic 

indicate thai there 
are address bus 

. errors? 

Run the 
dsyDiagAasAegAddr 
diagnostic and repair 

any problems. 

No 

Yos 

",. 
pins ,8 of 

U41 and U42 high 
While pins 1 and 19 

01 U45 and 
046 are 
active? 

No 

Check and repair 
U171 pin 17. See 
Table 6-,9 lor this 
PAL's equations 

Check and repair 
U'?I pin '3. See 
Table 6-19 for this 
PAL's equations. 

Is U59 pin 25 
staying low? 

No 

IsU22 
pin 5 loW? 

Check and 
repair U15, 

Ul66. and U167. 

Yos 

No 

Scans by ArtekMedia - > 2011 

Ace 
pins 19 of 

U43 and U44 
high while pins 1 

and 19 of 045 
and U46 are 

active? 

No 

Check and repair 
U171 pin 12. See 
Table 6-19 for this 
PAL·s equations. 

Yes Check and repair the 
data bus OV11IL .1S] 
connections II) U59 

No Check and repair 
Ul334, R2, Rl01, 
U1 335. and Yl. 

Per10rm the Display 
Reset Register 
troubleshooting 

procedure. 

Vol. 2 Figure 9·97: Rasterizer Troubleshooling Procedure 
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• 

• 

Although this procedure only checks the inputs 
to !he Rasterizer (U59) from Vector US! Memory 

0, it can also verity the vector Ust Memory 1 
inputS. Just use the diagnostics and U IlUmbe~ 

appropriate bf Vector Usl Memory 1. 

Be sure thai the dsyOiagRandDotMocie and 
and the ds.,.oiag$eqXYMode and 

dsyDiagSeqYTMode suites have passed. 

RUI"I the dsyRaslModeWalkModeO 
lest in a loop that ignores errors. 

Is U59 
pin 27 going low? 

Note: the signals in 
this procedure occur 

in 2 second 
bursts. 

Do 

No 

Check and repair U191 
pins 8- '3 and U60 pin 46. 

Check and repair U191 
pins 1-6 and U60 pin 47. 

pins 1 01 

"" "'" U48 remain 
high? 

No Oleck and repair U171 
pin 18 . See Table &19 lor 

this PAL's equations, 

y", 

Do 

No Check and repairU171 
pin 19. See Table & 19 for 

this PAL's equations. 

Look 10; any stuck-ats. bus contentions and/or signals 
tied together on US9 pins 20- 24. Since there is no 
predictable pattem on these outputs. you need to 

observe them for a while. Look fOf lines that never change 
stale or thaI always switch at the same time as another. 

TD S 520 Component Level Diagnostic and Rep air Manual 

." thete any No 
problems on US9 

pins 2O-24? 

Ye, 

Repair any problems. 

Scans by Artekmedia - > 2011 

Trigger 
on U170 pin 8 
going high. Is 

there a 
trigger? 

"" DVOiO ... 15) on 
the inputs 01 US9 
all toggling while 

the trigger is 
high? 

Yo. 

No Check and repair the 
connection from U60 

pin 4510 U170. 

"', 
pins 19 01 U43 

ond "" high? 

No 

Per10rm the Rasterizer 
troubleshooting procedure. 

Check and repair U171 
pin 12. See Table 6- 19 lor 

lhis PAL·s equalions. 

." the outputs of 
U39and U40 

toggling while the 
tri2ger is 

ligh? 

No 

Check and re~r the paths from 
the outputs Of U39 and U40 to U59. 

PerlOflTl the Vector Us1 
Memocy tsoubleshootng 

procedure. 

Vol. 2 Figure 9·98: Rasterizer Mode Troubleshooting Procedure 
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This procedure helps you 
determine why the oscilloscope 
is reseting when rt should not 

Is J25 
pin 4 low? 

A" 

Periorm the 
Ontstandby 

troubleshooting 
procedure. 

U1332 ;;<~.~'~~ 
pins 18-20 all . 

eheck and repair 
Ul 332. particulat1y 

pin 14. See Table 6-28 
for this PAL·s equations. "'" 

rio 

Remove the All DRAM P~orlDispiay 
board and ohm the connections between 
Ul332 pins 18- 20 and U1155 pins 64. 69. 

and 70 respectively. 

Are they 
oonnected? 

No 

Tog91e the ON/STeY switch on 
the front of the instrument or SI 

on the All DRAM 
Processor/Display board. 

Doe, 
the instrument 

power up. even iI 
only tor a 
moment? 

No 

Check "'" 
repair these 

oonnections. 

There is something wrong 
with the ON/STBY button. 
Perform the OnJStandby 

troubleshooting 
procedure. 

Trigger on UI175 pin 8 going high and 
probe 03 pin 3. Cycle power. Compare 

the signals with those 01 Figure 9-99. 

Doo, 
vee have any 
glitches and/or 
is it not risif9 to 

5.' If? 

Periorm the A16 Low 
VcHlage Power Supply 

Yes Module Isolation 
troubleshooting procedure 

in the A 16 Low Voltage 
Power Supply part 01 this 

section. 

TDS 520 Component Level Diagnostic and Repair Manual 

Is 03 pin 3 
similar to the 
waveform in 
Figure 9-991 

Trigger on Ut05t pin 18 going 

>Y~"-'---i high ANDed with Ul051 pin 11 
going low. Recreate the situation 

that caused reset to occur. 

No 

Doe, 
03 pin 3 take 

more than 500 ns to 
transition from approximately 

100 mV to around 
5V1 

Doe< 
it go high 

and stay high without 
any glttches 100 ms 

after vee reaches 
5V1 

No 

No Check and repair the path 
and circuitry from Ul I 75 

to 0 3. Also check all 
connections to 03 pin 3, 

Oleck and repair 
U10Sl pin 19 and 

U1001. 

Scans by ArtekMedia => 2011 

Is there a 
trigger? 

NO 

Check and repair U1051 
pin 19. Ul00l and U1175 

Look for stuck-als or 
signals tied together on 

the paths between these 
devices. 

Check and repai r KD3t . 

Trigger Level 

U1175 pin 8 (Vee) 

Q3 pin 3 (- RESET) 

~ Stopped : 2 Acquisitions 
f--" 

, 

1. 
t 

··t 
! -to . 

- I 

..J:--+--<-,." ... ' -- I ">++_-_-+--.>-i-

t 
D t 

m 

Vol. 2 Figure 9·99: ~ Reset and vee 

no 

Vol. 2 Figure 9-100: Reset Troubleshooting Procedure 
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• 

Run the dsyOiagTextOMem in a loop. This 
standard memory ted exercises U71 and U72. (See 
the diagnostic memory test description lor details). 

Repair any data and/or address bus errors. 

Triggor 
on U169 pin 14. Is 

U164 pin 6 .-, 
Yes 

"" U79 pin 19 and 
U80 pin 19 

""" Yes 

Check and repair Ul64 
No and Ul69. See 

No 

Table 6-17 lor Ul69's 
PAL equations . 

Trigger on Ul64 
pin 6 going 
negative. 

Is Ul69 

""23 loW? . 

No Repair the paths 
fromUl69 

pin 23 to U79 
and usa. 

Ye, 

Check and repair UI69. 
See Table 6-17 for this 

PAL's equations . 

TDS 520 Component Leve l Diagnostic and Repair Manual 

"" pins 14 and 24 01 
U71 and V72 toggling 

whHe pins 13 of U71 and 
U72 are active and while 

pins 1001 U71 

"'" un "'" 
"""'" 

Check and repair 
UTI and un. 

No 

Check and repair 
Ul80 pins 15-18 and 
associated circuitry. 

Scans by Anekmedia =;. 2011 

'"' USI pins 16 and 
20 toggling while USI 
pin 58 Is ac1iV'e and 

while USI pin 57 
Is active? 

y", 

Checlo: and repair the 
connections from US1 

to urI and un 

No 
Are the logic 

levels of US, pins 
32,33,34.1', and 12 at 

1,1.00and l 
respectively? 

No Check and repair 
the bus inputs to 
USI pins 32-34, 

"and 12. 

No Check and repair 
the path from 

U164 pin 6 to US1 • 

Is US, pin 31 
active? 

Vol. 2 Figure 9-10' : Text Memory TroubleShooting Procedure 
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• 

• 

Use this procedure if the 
LED (OS1) on the All DRAM 
ProceSSOflDispiay displays 

. 1 when powering up. 

Set the DIP switch (Sl001) to 
1000 0000 and cycle power. 

Enter the Emulalof 
mode and type 

wb 4 00000 67 . 
The" typo 

rb 400000 . 

If the LED has a hex number other 
th4n . a , perform the appropriate 
troubleshooting procedure (see 

Table 6-36) , 

The numbers on the LED might 
be scrolling faster 1han usual, 90 
you may miss an ertOrh,e age . 

No 

Wrth the soope operating 
k'l normal mode, probe 

U1190 pin 1 . 

Does it ever 
go k>w? 

y" 

No 

Check and repair U1190. 

The timer interrupt is ok, 
Run all the diagnostics 10 

find the problem. 

Check and repair Ul 1 50 
pin 11 and the path from 

Ul'go pin 1 to U1150. 

Does 1he 

Perlonn the Bus 
Control Register 
troubleshooting 

procedure. 

TOS 520 Component Level Diagnostic and Repair Manual 

Type rb 9400 0 00 c to 
loop on a read from the 
Interrupt Read Register 

(UI164). 

"'-
the inputs and 

outputs Of U1,84 
during the trigger. 

IfIU1184 
flrK;tioning? 

Set the S1001 to 1000 1010 and 
cycle power. The processor will loop 

on the Timer Interrupt diagnostic. 

00 
any of Ul332 Yes 
pins 1-10 go 

low? 

No 

Are U1 332 
pins 13 and 

14 high? 

No 

Check and repairU,,35, 
V1050 and the paths 

from U11 35 pin 13 and 
U1050 pin 13 to VI 184. 

Check and repair Ul338, 
U1339. U1340, and U1154 
and their connections to 

Ulln and U1181 . 

Is U1332 
pin 14 loW? 

No 

Perfom: the OnJStandby 
trw bleshooling procedure, 

Does 
U1332 pin 11 

go k>w? 

No Does No Be sure U11 90 
U1190 pin 6' >""---_~ p ins 2 and 4 are 

go lOW? connected to VCC. 

y" 

Check and repair U1,54, U1177. 
and U1 176. All outputs of U1 177 

should be high except pin 5. 

Who" 
UI332 pin 11 Is 

low, are UI332 pins 18, 
19, and 20 high. 

low, and lOw, 
respectivel~ 

the 8IJto.Yec1oring 

Also check and repair the paths 
from U"OO pin 6 and Ulln 

pin 5 to UI154, and from U1154 
p in 8 10 UI 332. 

Check and repair 
UI332. 

operatiOn. When UI332 
pin 11 goes bw, does Ul082 

pin 8 go low 

Triggor on UI332 pin 11 
going lOw. Yw may have 
to cycle power repeatedly 

to gel this trigger. 
within 10 J.lS? 

Chect< and repair the 
paths from U1332 pins 

18, 19, and 20. and 
U1082 pin 8 to UI155. 

UI332 pin 13 rrust be low. 
Perform the Acquisition 

Dig~ Caltrol . 
troubleshooting procedure :n 
the A 10 Acquisition portion 

of this sectiOn. 

An 
Ul1 09 pins 1. 2. 4. 

5.9,10, 12, and 13 all high 
about 5 ~s after the 

trigger'? 

Ye, 

Check and repair 
Ul109, Ul082, and all 

the connections 
between these two ICs. 

Is U1190 
pin 3 a TTL 

square wave cycling 
at approximately 

76 Hz? 

No 

An 

I, 
R26 on ... 

"""" ond R25 
mis~ng1 

Yeo 

No 

Check the path from U1190 
pin 3 to Ul 173 pin 6. 

Also check and repair the 
dMder chain which 

generates the 122 KHz 
signal on Ul 173 pin I (U182 
pin 15, U1173, am U1174). 

Check and repair Ul050 
and the patt: from U1190 

pin 1 to UlOSO. 

Correct the 
placement of 
R25and R26 

No 
there any opens 
between Ul109. 

UI332 pins lB, 19 
and 20, and 

Ull55? 

Perlom1 the CPU 
troubleshooting 

procedure. 

Vol. 2 Figure 9-102: Timer Interrupt Troubleshooting Procedure 
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, .... 

Although th i~ procedure 
troubleshoots Veclor List Memory 0, 

you can also repair VcctOl' Us! 
Memory 1 whtI It. Just use 

U numbers , an::! diagnostics 
appropriate for Vaclor US! Memory 1. 

Run the dsy06gVeclOmem 
diagnostic in a loop. This standard 

mef'l"lOfY test exercises U39 and 
U40. See the diagnostic memory 
test description tor details. Repair 

any problems on the address 
and/or data lines. 

"" all the memory 
locations reading 

bad< 
OxFFFF? 

No 

Aun the dsyVIistORepair diagnostic 
This allows you 10 read and/or 
write to Vector List Memory O. 

Using Table 6-14 to determine the 
start and stop addresses, read 

Irom vector list Memory O. Trigger 
on U171 pin 5. 

Is there a 
trigger? 

No Check and repair 
Ul083 pin 3 and 

associated 
circuitry. 

Be sure that U1 71 
pin 16 is connected to 
U39 and U40 pins 18. 

Does 
U171 pin 9 
stay high? 

No Check and repair U171 and 
the address bus inputs to 
U171 . See Table 6-19 lot 

this PAL's equations. 

lOS 520 Component l evel Dlagnos1ic and Repair Manual 
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"', 
U39 and U40 

pins 20 
toggling 

No Check and repair the 
>"-'----------j patns from Ut71 pin 1<1 

to U39 and U40. 

""" 

"', Check and repair U, 71 pin 12 lor 

" U171 pin 8 
active? 

Yes 

Chock "'" 
repair U171 . 

~3 &"ld U44 
pins 19 and 1 

No pins 19 of U43 and U44. See Table 

"""" loW? 

6-19 for U171 's PAL equations. 
Check and repair U1083 pin 1610r 

pins 1 of U43 and U44. 

Now write to Vector Ust Memory 0 using 
the dsyVIistoRepalr diagnostic. Use 

Table 6-14 to determine the start and 
stop addresses. Trigger on U171 pin 16. 

Co 
U171 pins 13 
and 17 and 
U170 pin 16 

No Check and repair U,70 and 
U,71 and the address Inputs to 
both. See Tables 6-18 and 6-19 

for these PAls' equations. remain 
higl? 

y., 

Be sure thaI the 
d~gnostic Is looping over 
the entire acdress range. 

Do 
U36-U38 No 

pins 1 remain ,,-., 

""" 
Find and repair any 

errors on 1he address 
bus lines to U36- U38. 

Check and repair the paths 
from U59 pin 41 to 

U36-U38. 

No Check and repair 
Ut072 pin 15 and 

associated circuitry. 

Vol. 2 Figure 9-103: Vector List Memory Troubleshooting Procedure 
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• 

• 

Use this procedure when 
all the display and CPU 

diagnostics pass but the 
monitor remains blank. 

W"" 
J5 pin 5 as lhe 

ground relerence. 
is there + 25 V on 

J5 pins 1 
and2? 

No 
Using 

J27 pin 3 as the 
ground relerence. 
is there + 25 V on 

J27 pins 1 
and 2? 

y" 

No 
Is the 

connector to 
J27 attached 

correctly? 

Check and repair the paths from J27 
10 J5; be sure that the COIlr'lection 

between the two connectors can carry 
the full current without overheating. 

connector to 
J5 securely 

No 
Attach J5 properly. .-

Run the dsyWfmFinPat diagnostic 
and fill the waveform plane with FFFF. 
Then run the dsyAdjWfmBOghtness 

diagnostic and set the monitor 
brightness to 100%. 

I, 
there a video 

signal on Ul90 pin 25? No 
The signal should be 

similiar to" 
Figure 9-105. 

Is Ul90 
p;n7 

toggling? 

No 

y" 

Perlorm the A 16 Low 
Voltage Power SUpply 

Module Isolation 
troubleshooting procedure 

in the A 16 Low Vcttage 
Power Supply part of this 

section. 

" there a 25 MHz y" 
clock (J1 Ul90 

pin 40? 

No 

Is Ul90 y" 
pin 31 at 

1.2 II? 

No 
y" 

Check 9Ild repair Ched< and repair VAl, 

I, 
there a 

video signal on 
J5 pins 13 and 

14? 

Perfonn the Display 
Driver lToubieshooting 

procedure. 

No 

Is USl pin 21 
toggling? 

Check and repair the 
path from U190 

pin 25 to J5. 

UI68. UI67. and Y1 . 

No !s there a 
3.125 MHz clock 

onUS' 
pin 24? 

TO S 520 Component Level Diagnostic and Repair Manual 

No 

Rl SO, and Cl 34. 

Check and repair U1SZ. 
See Table 6-21101' this 

PAL's equations. 

Are U190 
pins 32-35 

all toggling? 

No 

U both Text Plane 0 and 1 
are on the board then 

A159 should be removed. 
Jf only Teld Plane 0 is 

used this resistor must be 
on the board 

Aun the 
dsyCompositePattem. 

Is UI90 pin 43 
toggling? 

No I, 
U59 pin 13 
toggling? 

No Are U59 No 
pins 32 and 33 

toggling? 

Check and repak UIS2 
pin 14 and/or US, pi,' 21 . 

A" 
pins 12 01 

U'12-U115 
active? 

Check and repair the 
paths Irom pins 12 of 
U112-Ul15 to UI90. 

y" 

Although the next four questions 
reler only to Text Plane 0, you can 
repair Teld Plane I with them by 

using U numbers and diagnostics 
appropriate folTEllCI Plane 1. 

Check and repair U21 
pins 1-6, associated 

circuitry. and the path 
from U21 pin 5 to UI90. 

Be sure that the dsyOiagTextOMem 
diagnostic passes. 

I, 
UI 90 pin 41 
toggling? 

y~ 

No 

Check and repair the 
path from U75 pin 12 

to Ul90. 

Although the following questions refer only to 
Waveform Plane 0, you can repair Waveform Plane 
1 with them by using U numt>ers and diagnostics 

appropriate for Wavebrm Plane 1. 

Rl 55-RI58 must be on the board if only Waveform 
Plane 0 is used. II bath wavelorm planes are on the 

board then these resistofs shoukl be removed. 

Be stxe that the dsyDiagWfmOMem has passed. 

Do 

I, 
there a 25 MHz 
clock on U75 

pin ,'? 
No 

Check and 
repair Rl02. 

U1335andYl . 

I, 
U75 pin 10 
toggling? 

No 

Check and repair 
UI80 pin 14. See 
Table 6-20 for this 
PAL's equations. 

M. 

No 

Check and repair 
Ul80 pins 17 and IS. 
See Table 6-20 fol this 

PAL's equations. 

No 
"', 

pins 1 of 
U112-U115 
toggling? 

Yes pins I' of 
U112- U115 have a 

25 MHz clock 
on them? 

A" 
pins 10 cf 

U112-U115 
toggling1 

Ulot-U11' No ." pins 7 of 

NO 

Check and repair UI80 
pin 13 and U59 pin 35 

See Table 6-20 for 
UI80's PAL equations. 

No 

Check and 
repair Rl00. 

Ul335. and Yl . 

>--~-<pins 8.9.4. and 5 
active? 

"0 
Check and repair UI80 
pin 14. See Tatle 6-20 

fot this PAL's equations. 

Check and repair 
UI12-U115 and the 

paths Irom Ul08-Ul11 
to UI12-Ul15. 

UI08-Ul11 
active? 

Check and repair 
U1OB-UI11 . 

No 

Check and repalr 
U75. U71 . un and 
the from U71 and 

U72to U75. 

Check and repair 
Ul80 pin 19. See 
Table 6-20 lor this 
PAL's equations. 

Vol. 2 Figure 9-1 04: Video Troub leshoo1ing Procedure 
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• 

• 

"1I:!k Stopped: q974 Acquisitions 
I------------T- J 

. '100mV' 

Vol. 2 Figure 9-105: Video Out Signal 

TDS 520 Component Level Diagnostic and Repair Manual 
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• 

• 

This procedure should be 
used if the dsyOiagVscReg 
diagnostic Isi s or the CPU 

locks up during a VSC 
(US, ) access. 

Aun the dsyDiagVscReg diagnostic in a oop. 
This standard register test 8)(ercises US, and 

its associated circuitry, See the diagnostic 
register test description lor details. repair any 

address bus errors on the inputs 01 USI . 

I, 
Ul'65 pin 4 

toggling? (IJ1165 is 
where the CPU 

receives 1he dsactc 
signal.) 

" 

No 

No 

No 

-- yeS 

No 

Check and repair 
Ul056and 
associated 
circuitry. 

No Perlorm the Display 
O"",k 

troubleshooting 
proco<t ..... 

Check and repair 
Ul,90. UlI57. 

Ul334, Yl, and 
associated circuitry. 

Ct",,,l< "'" 
repair Ul67 
and Ul 66. 

Trigger on U I 64 
pin 6. 

Check 
and repair 

Ul64 and U169. Arc No 
Perform the Byte 
Enable Decoder 
troubleshooting U169 pins 11 and 10 

active? 

Check and repair U169. 
See Table 6-17 lor this 

PAL's equations . 

procedure. 

lOS 520 Component Level Diagnostic and Re p air Manual 

A" 
US1 pins 32- 34 
O, O,OorO,1 , 0 

al!he 
trigger'? 

Check 
and repalr 

any problems on 
US1 pins 32-34 due to stuck 

pins and/or pins shorted 
together. Are the 

pins low 
OCN<? 

v" 

No Check and repair 
SP{20-22J. 

]-------' 

Is UBI pin 28 
active? 

Check and repair 
No Ul64 pins 8-13 and 

>--'-..., U169. See Table 6-17 
lor Ul 69's PAL 

equations. 

Scans by ArtekMedia :> 2011 

I, 
USl pin 55 

active? 

Ve, 

No 

No 

Check and repair 
the path from 

U1190 pin 9toU81 . 

Check and repar 
Ul135 and 

associated circuity. 

Is US, 
pin 13 
active? 

No Check and repair Ul 69. 
>---1 See Table6-17 lor 

1his PAL's equatbns. 

V", 

Is USl pin 56 
high? 

No Check and repa'r 
>---1 the path from U166 

pin 10 to US1 . 

Duting every scan line 
peOOd (3 1 .7~) first usa 
pin 54, then U60 pin 43, 

and Ias1Iy U60 pin 53 
should go active twice. 

Does this 
happen? 

V", 

Ole<:k and repar 
USl . Repair an~' 

"""' '''' ... address and/or 
data lines into USI . 

No I, U60 
pin 54 
active' 

I, 00l 
pin 43 
active? 

Check and repair 
Ul69. U l66, and 

Ul 64. 

No 

No 

Check IrId repair 
US, pln 26. 

Pertom the Pixel 
Proce$sor Register 

troubleshooting procedure. 

Vo l. 2 Figure 9-106: VSC Register Troubleshoo1ing Procedure 

A l l DRAM Processor/Disp lay Vol. 2 9·86 
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• 

Although thiS procedure troubleshoots Waveform 
Memory 0, you also can repair Wavefotm Memory 1 

with it Just use the diagnostics and U numbers 
appropriate for Waveform Memory 1. 

Jf the A 11 DRAM Processor/Display has 
only waveform plane 0, R1S5-158 must 
be on the board. Remove the resistors i1 

both wavetorm planes are present 

Run the dsyDiagWfmOMem diagnostic in a 
loop. This standard memory test exercises 
Ul08-111 (see the diagnostic memory test 
description lor deWls). Repair any errors 

on !he data and/or address lines 

Run !he dsyWfmO Repair 
d~nostic.TriggeronUI64 

pin 6 going low. 

Scans by Anekmedia =;. 2011 

he 
Is there • 
bigger? 

U63 ond L65 "N::O'-____ ~~ 
pins 1 going r 

00<. U,,,, 
pin 7 go 

high? 

No Check and repair 
U59 pin 39. 

No 

16 U169 
pin 20 

I099Ung? 

NO 

Check and repair UI 64 
and the path from 

VI69 pin 20 to UI64. 

Per10rm the VSC 
Register 

troubleshooting 
procedU"e: this wi1l 

help you repair 
UI69. 

low? 

No 

Check and repair 
U1135 pin 16 and 

associated circuitry. 

TDS 520 Component Level Diagnost ic and Repair Manual 

No Is Ul69 
pin 23 going 

low? 

No Perform the VSC Register 
troubleshooting procedU"e: 

1I1is will help you repair Ul 69. 

A" 

Check and repair the 
paths trom UI69 pin 23 

to U79 an:l usa. 

U60 pins 49 Yes 
and 55-57 all >-- - - --- ----.. 

going 
low? 

No 

Check 
and repair USI 

pins 17. 20, 19 and 
57. Are these outpuls 

all going 
low? 

Check and repair the 
paths from Ual to U60 

pins 49 and 55-57 . 

No Perform the VSC Register 
troubleshooting 

procedure. 

No 

"" lJ60 pins 34-31 , 
39, and 35 all 
going low'? 

Check and repair the 
paths !rom U60 

pins 34-31 , 39. and 35 
toUl08-11 1. 

No Perform the Pixel 
Processor Register 

troubleshooting 
procedure. 

Now 

A", write to 
Waveform Memory 0 
using dsyWfmORepalr. 

Trigger on Ul64 pin 6. ls 

Yes Ul08-111 Yet r-:,.-.,...-,.--,..., 
")..:..:.-- ----<.Plns 13 al l going Check and repair 

U60 pin 58 
going loW? 

No 

I, 
USl pin 58 
going low? 

No 

y~ r ",:::-"":C:c",,,-C,-epa-C,C,'" 
the path from USl 

pin 58 to U60. 

Per10rm the VSC Regisler 
troubleshooting procedure. 

loW? Ul08-1 1' . 

NO 

Are U60 
pins 30-26 
all going 

Yes Check and repair the 

""" 
NO 

Per10rm the Pixel 
Processor Register 

troubleshooting 
procedure. 

connections from 
U60 pins 30, 28-26 

to Ul08-11' . 

Vol. 2 Figure 9-107: Waveform Memory Troubleshooting Procedure 

All DRAM Processor/Display Vol. 2 9-87 
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• 

Since both the YT and XY mode exercise 
aJI1tIe same signa!s ~e)(cepi the YT mode 
uses one less address line), you can use 
tillS procedure 10 debug the YT mode for 

Vector US! Me:nories 0 and 1 .. 

Althou;;Ih this p rocedl .. ue troubleshoots the XV 
mode using Vector UsI Memory 0, it can also 

run with Vector Ust Memory 1. Just use 
appropriate component numbers and 

diagnos1lcs (such as toe osyUlag5eqXYMClOeVl 
diagnostic) for Vec10r Usl Memory 1 .. 

Be sure that the dsyDiagRandDotMode, 
dsyDlagVectOMem. and dsyDlagVect1 Mem 

diagnostics have passed. 

Run the clsyOiagSeqYrMooeVO 
diagnos1lc In a loop thai Ignores errors. 

T_ 
on U170 pin 12 .'N''''O~", 
going high. Is r ...... 

trigge(I 

Is U60 pin 45 
toggling? 

No Per101m the Random Dot 
Mode troI.bIeshooting 

procedure. 

Monitor pns 3. 6, 10, and 
13 on U36-U38. There 

should be 8 incrementing 
binary pattern on these 

signal lines, with U36 pin 3 
the least signifICant bit 

"" phs 1 01 
U36-U38 

high? 

00 
pins 21 on U39 

and U40 stay high 
while the trigger is 

asserted? 

y" 
I 

No 

No 

Check and repair Ul 10and 
the path lrom U60 pin 45 to 

Ut 70. See Table &.18 for 
Ut70's PAL equations. 

Be sure that U1 91 pin 6 is connecled 
to U28 pins 7 and 10. A/so,II9!'ify that 

the output:l of U28- U30 ruo 
connected to the inputs of U36- U38. 

Check and repair 
U59pin41 . 

Check and repair 
USB pins 4-6 and 

U59pin41. 

TDS 520 Component Level Diagnostic and Repair Manual 

" U19, pin 6 
toggling? 

, 
- - _._- ·-Yes 

Is pin 2 0n 
U28-U30 
active? 

No Check and repair 
UI91 pins 1-6 and 

U60 pin 47. 

Does U19 \ No Check and repair 
pin 9 toggle U,g, pins 8-13 

loW' and U60 pin 46. 

Scans by ArtekMedia -> 2011 

A" 
pins 18 and 20 
of U39 and U40 

loW' 

No Check and repair U171 . 
See Table 6-19 lor this 

PAL's equations. 

Be sure that U60 pin 47 is connected to 
p in 11 on lJ47 and U48. Verily 1ha1 the 
outputs of U39 and U40 are connected 
10 U47 and U48. Check for stuck-als. 
bus ~rrt.iOlls, and/or signals tied 

together on the data inputs and outputs 
01 U47 and U48. 

Do 
the outputs 01 
U47 and U48 
follow their 

inputs? 

y., 

No 

Check tor stuck-als. bus 
contentions. and/or signals tied 
~ on the data inputs: and 

outpUts 01 U55-USS. Be sure that 
the outputs of U47 and U48 are 

conoo:ted to the inputs of USS-U58. 

No 

Perform the Pixel Processor 
Register troubleshooting 

prOC9Clure. 

Do 
pins 1 01 

U47 and u.;a --­low'? 

y", 

No Check and repair U171 . 

No 

See Table 6-19 for this 
PAL's equations. 

Check and repair 
the path from U60 
pin 45 to U55-USS. 

Vol. 2 Figure 9-108: XV Mode Troubleshooting Procedure 

Al l DRAM Processor/Display Vol.2 9·88 
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'" AII-27 " '" " e", .11,11-27 " '" '" Cl103 AII-27 '" '" " " AII -S ro '" " """ .11,11 - 8 " '" " e" .11,11 - 27 " '" x "'" .11,11 - 27 X '" '" C1114 .11,11 - 8 " '" " """ .11,11-8 ,. 

'" " 
'" .11,11 - 27 " '" " CO, .11,11 -27 X '" '" Cl121 .11, 11-27 '" '" ... " .0.11-3 ro '" " """ .11,11-8 " '" " ". .11,11-27 ... '" " "'. .11,11-27 " '" " C1125 .11,11-27 '" '" ... "' .11,11 -3 '" '" " """ .11,11 - 8 " '" " e" .11,11-27 ... '" " ow .11,11-27 <C '" 3D C1147 A11 - 27 '" '" " " .0.11-3 ro '" " """ .11,11 -8 ,. 

'" " 
'" All - V ... '" " CO, Alh27 <C '" 3D C1149 .11,11-27 '" '" '" "' .0.11 -3 X '" " """ .11,11 -3 " '" " CO. .11,11-8 '" '" " '" .11,11-27 <C '" '" Cl1!;O .11,11-27 '" '" x "' .0.11-24 '" '" '" "''' .11,11-3 '" '" " 
"'" All-V " "All '" "" .11,\1-27 '" '" '" ellS' All-V '" '" '" "' AI I-3 " '" " "''' .11,11-3 '" '" " 
'"'' .11,11-27 " '" .. "" .11,11-27 '" '" '" C1152 AI1-27 '" '" '" " .11,11 -3 " '" .. "''' .11,11-3 '" '" .. 
= .11,11-27 ~ '" '" "" AlI -27 " '" " C1153 .11,11-27 '" '" 

,. 
" .11,11-3 " '" .. "''' .11,11-3 '" '" .. 

= .11,11 -27 ~ '" " "" .11,11-27 '" '" " Cl154 Al1 -27 '" '" 
,. .. .11,11 -8 '" '" " "''' .11,11-8 '" '" " CN AII -27 " '" " CO> .11,11 -27 " '" " Ctl55 .11,11 - 27 '" '" '" ." All-{1 " '" .. "''' .11,11 -3 '" '" .. 

= ""-21 " '" " "00 Al 1-27 '" '" " CII55 .11,11-27 ., '" '" ." AII-lI '" '" " "" .11,11-3 X '" .. 
"" A ll ~21 " '" ~ CIOI .11,11 - 27 '" '" 

,. Ctl65 .11,11-27 "' '" '" '" .11,11-8 '" '" " "" .11,11-8 X '" .. 
'''' 411-27 " '" " "" AII - 27 '" '" .. C I175 .11,11-27 '" '" .. ." AII-fI '" '" .. "" .11,11 - 8 X '" .. 
"" .0.11-27 " '" " "00 .11,11 - 27 '" '" .. CI197 .0.11-27 '" '" '" "" .0.11 -6 '" '" .. """. .0.11 - 10 " '" '" 
"" AI1 - 27 " '" '" C'" AII - 27 '" '" .. CI21a .0.11 - 27 " '" '" '" AI1-3 '" '" " Rl007 .11,11-10 ... '" .. 
"'" AII-27 " '" " "" .11,11 - 27 '" '" "" ,,«0 A11-5 " '" .. "" .0.11 -6 '" '" .. ""'" .11,11-5 <C '" ~ 

"" AlI-2 '" '" " "00 .11,11 -27 '" '" " CIZZI .0.11 - 5 " '" " '" 1<11-6 " '" .. RI021 Al1 - 5 " '" " 
"" Al1 -21 " '" " ,,~ .11,11-27 '" '" x "", .11,11 - 27 " '" x "" .11,11-4 " '" '" .,," .11,11-5 '" '" " 
"'" Al1 -27 " An " "" "11-27 '" '" " "'" .11,11-27 " '" .. "" .11,11 -7 '" '" '" ""m .11,11_4 '" '" '" 
"" .... 11-27 " '" M "00 .11,11-27 '" '" " ,,= AII - 27 " '" x = All _S '" '" '" RI028 .11,11-4 '" '" " 
"" .0.11 - 27 " '" " Cl IO Al1-27 X '" " CI240 .11,11 - 27 " '" 

,. 
"" .0.11-3 X '" '" """ .11,11-6 '" '" x 

"" .0.11_27 " '" " CIII .11,11 - 27 X '" '" C1241 .11,11-27 '" '" x "" .0.11 -7 '" '" '" RI035 "11 -6 '" '" x 

"" AII-27 " '" ~ CI12 .11,11 -27 X '" <C CI242 .11,11-27 " '" '" "" AI1-7 '" '" '" """ .11,11-6 " '" x 

'" .0.11-27 ... '" " CIll "" - 27 '" '" '" C1243 .11,11 - 27 " '" '" '" .11,11-5 '" '" " R1 037 .11,11-6 " '" '" 
"'" .0.11-21 ... '" ~ CI14 .11,11 -27 '" '" '" C124! .11,11-27 '" '" '" '" .0.11-4 " '" " """ .11,11-6 " '" '" 
"" AII - 27 ... '" " cns .11,11 - 27 '" '" " "'" .11,11 - 2 '" '" " "" .0.11-4 " '" " """ .11,11-6 " '" x 
~, AII_27 ... '" " Cll~ .11,11 - 27 <C '" " ,,~ .11,11-2 '" '" '0 "" .11,11 - 5 ro '" " 

,,~ .11,11-6 " '" '" e" AI 1-27 ... '" " CIH .11,11-27 '" '" <C CIlS7 .11, 11-2 '" '" ' 0 "" "11-5 '" '" " RI041 Al1-t! " '" '" 
'" AI1-27 " '" X CIIS .11,11-27 '" '" '" "" "11 -5 '" '" " RI042 .0.11-10 ... '" .. 
~, .11, 11 -27 " '" '" Cll~ .11,11-27 '" '" '" "" .11,11-7 '" '" '" "'" "11-3 oc '" " Rl043 All-IO " '" .. 
~ .11,11-27 " '" '" ell!V Al1-21 '" '" " '" Al1 -3 ro '" " 

,,~ .11,\1 _10 " '" '" 
W Al1 - 27 " '" " C121 .11,11 - 27 '" '" " 0'" .11,11-6 " '" '" "" A1\-14 <C '" " RI045 .11,11 - 10 .. '" '" 
~. .11,11-27 .. '" '" em .11,11 -27 '" '" '" "" .0.11 -14 <C '" '" """ .11,11 - 10 .. '" '" 
"" AlI-27 .. ,All <C em .11, 11-27 " '" " " .0.11-2 '" '" '0 "" .0.11-3 '" '" " R1047 .11,11-10 .. '" '" 
"" 1111-27 .. '" <C "" .11,11-27 '" '" " " .0.11-2 '" '" " "" A,11 - 3 '" '" " R1048 .11,11-10 .. '" " 
e" Al1 - 27 .. '" <C C131 AII - 27 '" '" " '" .0.11-17 " '" '" "" .11,11_14 '" '" '" RI049 .11,11 - 10 .. '" " 
"" All_V .. '" " em .11,11-26 '" '" <C m ~1I - 16 " '" '" "" .11,11 - 14 '" '" '" """ .11,11-4 '" '" " 
'" .0.11-21 .. '" " em .11,11-26 " '" '0 '" .11,11-24 " '" '" "" .11,11-14 X '" " Rl071 .11,11-5 <C '" " 
'" .0.11-27 .. '" '" CO. .11,11 - 26 " '" <C '" .11,11-24 " '" '" "" .11,1, _ 14 '" '" " Rl072 .11,11-5 <C '" " 
'" Al1 - 27 .. '" " e", .11,11-27 '" '" " ". AI1 - 24 '" '" <D "'" AII~IO '" '" " Rl013 A11-5 .. '" ~ 

'" A11 - 27 .. '" X CI41 .11,11_27 '" '" .. "" .11,11 _2 '" '" " "" .11,11 - 7 '" '" " Rl074 .11,11-5 .. '" " 
'" .0.11-21 .. '" .. em AII-27 '" '" " '" .11,11 - 5 " '" 

,. 
"" .11,11-7 '" ." " RIOlS .11,11 - 5 " ' " ~ 

". AI1-27 .. '" .. CISI .11,11 - 27 '" '" " '" .11,11 - 2 " '" '" '" .11,11_7 '" '" <C Rl0ra .11,11 - 5 " '" " ". Al1 - 27 " '" " ,,~ AI1-27 '" '" .. '" .11,11 - 2 <C '" ~ "" .11,11-7 <C '" <C Rl077 .11,11 - 5 " '" " = A11-27 '" '" " COM AI1-27 '" '" .. ". .11,1 1- 2 '" '" " ... AlI-5 ~ '" re RI07S .11,11-5 " '" " 
"" .11,11-27 '" '" " ,,~ Al' - 27 '" '" " ,~ .11,11 - 14 '" '" " "" A11 _5 " '" " RI079 .11,11 -5 " '" " CO, .11,11 - 27 '" '" " e"" .11,11-27 " '" " '" AII-2 <C '" " "" A1\ -10 " '" " ""'''' A1\ - 5 " '" M 

= .11,11-21 '" '" .. e"" .11, 11-27 '" '" " ", AI1 - 2 " '" '" "" .11,11_1 0 " '" " R10Sl .11,11 - 5 " '" " 
"" .11,11_27 " '" '" ,,~ .11,11-27 '" '" <C ". .11,1 1-2 " '" <C "'00 AII - 3 ~ '" " Rl097 .11,1' - 14 <C '" '" "', .11,11-27 " '" <C C251 .0.11 -27 '" '" <C m .11,11-2 " '" '0 11101 .0.11-3 '" '" " Rll00 .11,11 -5 X '" M 

"" AII -27 " '" '" C25? AII - 27 '" '" '" "" Al1 - 2 " '" " Rl02 AII - 3 '" '" '" flll l4 All-e <C '" " "', "'11-27 ,. 
'" '" e= Al1-27 '" '" " ~. Al1 - 14 <C '" '"' "'" .11,11_11 " '" .. ""00 .0.11-4 '" '" " 

"" .11,11 - 27 .. '" x "" AII - 27 '" '" " ~, All-5 " '" '" "'''' All -II " '" " R1317 .11,11 --9 X '" <C 

"" .11,11 -27 .. "" <C e~ .0.11 - 26 re '" <C ~. .11,11 -3 <C '" '" RI07 All - II '0 '" .. "'- .11,11 - 14 " '" <D 

cn .0.11 -27 " '" " CO," .11,11_26 ... '" <C "'" .0.11 - 2 <C '" '" "". .11,11 -11 " '" .. """ .11,11 - 14 " '" " en .0.11 - 27 .. '" X C10JI .0.11-27 " '" " "'" .0.11-2 <C '" .. """ AI1-26 " '" <C ""'" .11,11 - 4 " '" " 

• *Asterisks indicate components located on the back of the board. 
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A11 DRAM Processor/Display Component Locator (cont) 

• CIRCUIT SCHEU SCHEU BOA,II0 BOARD CIRCUIT SCHEU SCHEU BOARD BOAIl O CIRCUIT S CHUl ~,. _0 BOARD CIRCUIT SCHEU seHE'" OOAAO BOARD CIRcun SCHEU SCHUl ElOAAD BOARP 
NUMBER NUMBER LOCATION NUMSER lOCATION .N UMBER HUMBER LOCATI ON NUMBER lOCATION HUMBER HUMBER LOCATION HUMBER lOCATION NUMBER NUMBER LOCATION NUM BER LOCATION NUM BER NUMBER LOCATION NUMUER \.DCA TION 

""" AlI -~ " '" " "" A11-23 '" '" w U,"" Al'-14 " '" " Ul00ZA" ,0,11 _ 13 '" '" '0 Ul0628 11.11 - 5 " '" ~ 

"." .1111 _9 '" '" " '"" A,11-23 oc '" w uw", 1111-14 '0 '" " Uloo28 .1111 -1 3 '" '" '" U10f12C Al1-5 " '" " "." AI1-4 " '" >A "" A1 1-23 '0 '" " VIOlA .11 11-14 " '" " U100ze .1111- 13 " '" '" Ul06ZD Al' - 5 " '" " "''" .1111 - 2 " '" " Vl018 .1111 - 14 " '" " Ul0020 .1111 - 13 '" '" '" Ul083A A\1 - 10 .. '" " 112010 .1111-2 '" '" " U" Al 1-10 " '" " VIOIC Al'-14 " '" '" Ul003 A11_U " '" '" Ul063B 1\11 _ 14 " '" " 
""" AI1 - 2 '" '" '" U" Al1-1O " '" " Ul010 .1111 - 14 " '" '" ""'" 1\11 _ 14 oc '" so Ul084 11.11-14 .C '" .c 

""" AI1 - 2 '" '" 'D U, .111 1-6 " '" " "" Al1 -22 " '" '" Uloo5 Al ' - 14 '" ,n '" Ul085 1111-13 ~ '" 50 
R20 14 1111 - 2 X '" " ~ 1111-6 " '" " u". 1111-22 " ,n " ,,= A11_14 '" '" '" "''''' 111 1- 13 " '" .c 
R2015 1111-8 " '" <C U" 1111 -2 '" '" " UllO 1111 - 22 '" '" '" Ul007 A11-13 " '" " Ul087 111 1- 14 " '" " """ 1111-6 " '" " U," A11 -17 '" '" X Ul11 1111 - 22 " '" '" U,,"" A1H3 '" '" " Ul088 1111-14 " '" " """ 1111-8 " " , " U", 1111 - 17 '" '" X U112 1111 - 22 " ,n >C u,,"" All - 13 oc '" " Ul089 1111 - 13 " '" '" 
""" A11 -6 " '" " u,,,, AI1 - 17 >C '" X U113 1111_22 50 '" >C UI014 All·13 '" '" " "'''' Al1 - 13 " '" " A2019 111 1-(; " '" " UI5D AII -17 " '" X Ul 1. 1111-22 '" ,n " Ul015 AI1-13 " '" " U1OB\ AI I_14 " ' " " 
""'" Al1-(; " '" " UW AI1-17 " '" X U115 1111 -22 '" ,n >C Ul017A AII-IO " '" " Ul092 A11-14 " ' " " 
""" All-(; " '" " U15E A11_7 " '" x U,,'" AI1-2O '" '" " UI017C All - IO so An " Ul093 AI1 - 10 " '" " "'" All-(; " '" " u"" Al1-22 " '" " U"" AI1-24 '" '" " Ul017D All-14 '" '" " """. 1111 - 10 '" '" '" 
"'" All-(; " '" " u"" AI1-5 " '" >C U",,, Al 1-24 '" '" '" UI017D AI 1_14 '" '" " ""- Al 1-10 " ' " '" 
""" AII-5 " '" '" U21D AII -17 '" '" '" U'W AII-5 '" ' " " ""'" All - I' " '" " UI096B Al l-IS '" ' " " """ AII-6 >C '" '" U21A. Al' - 26 X '" '" UI42 1111-20 '" '" >C Ul 027 All - 14 " '" " """'" All -IS '" '" " """ AI I-4 '" '" '" "" AII-17 ' ". '" .c UI43 AII-20 '" '" >C Ul028 All -1 4 " A" " "''''''' All -IS 50 '" '" 
"'"" AI1-4 X '" " "" Al1_18 " '" x U,,' Al1-17 '" ' " " UI031 All_I. '" '" " UlOO7 Al1_14 >A A" 5C 

"" AI1- IB " '" x U,"" AI1-17 " '" " Ul032 AII-14 50 '" " UII07 Al1-8 " '" " 
'" AII-7 " '" '" u» Al1-1B '" '" X UI588 1111-17 " '" '" ""'" All - U " '" " Ul109A ,11,11-5 " '" '" 
'" ,11,11-7 " '" '" U33 AI I- 19 " '" x U,,'" AII-17 " '" '" U,"'" All-U " '" " UllOBB 1111-5 " '" '" Slool 1111-(1 W '" '" "" Al1-19 " '" X UI580 AI1-17 '" A" ,. ""'" AII-14 '" '" " Ull10 All-11 '" '" " 
""'" 1111 -2 X ' " ro u" All-III '" '" X UI6411 AII-24 '" '" " ""'" All-14 " '" " Ul1110 All-l0 '" '" " U'" Al1-18 " '" X UI64B 1111_24 " '" '" Ul037 1111 - 14 '" , n " UllllC 1111-1. >C '" '" 
'" 1111-21 " ' " '" '''' AII-IB " ' " x u,~ 1111-24 '" '" " "'= 1111-14 50 '" " Ulll1A AII-8 '" '" '" 
'" AI1-21 >C '" '" "" Al1-18 X '" X "'"" Al1-24 X '" " """ AlI-14 " '" OC UI1118 AI1-8 '" '" '" 
'" 1'.11-21 >C '" X ~ Al1 - 18 " '" X U,"" 1'.11-17 so '" " Ul042 1'.11-14 '" '" OC UI114A 1111-8 " '" " ". 1'.11 - 21 >C '" '" "" AII-IB " '" X U'"'" 1111-11 so '" " UI043 1111-14 '" '" " UII14S AI I-8 ,e '" " 
'" 1'.11 - 26 X '" " ~, AII-18 " '" X U,_ All-24 '" '" " "'~ All-IS >A '" .e Ulll&: A11-3 " '" " m Al1-18 " '" x "" Al' - 19 " '" X U I66S AII-24 '" '" " UI046 All - IS " '" •• UIII5D AI1-3 '" '" " ". All - IO " '" x ~, Al' - 18 '" '" '" UI67F "'11-17 W '" " Ul047 All_IS " '" '" UII15F Al1-3 •• '" " 
'" Al1-24 " '" " ~. AII-18 '" '" '" U I67A "'11_24 ~ '" " Ul048 Al' -7 " '" " U1115,t. "'11 - 8 " '" " 
"" AII_22 " '" ,e ~, AII-18 .e '" '" UI67B "'11 - 24 '" '" " Ul049 Al1-5 " '" X U11158 Al1 - 8 '" '" " 
"" AII-22 eo '" .c "" Al1-18 ,. '" '" UI67C AI1-2~ '" '" " "",'" Al1 -7 '" '" X U1115E 1111 - 6 ,. '" " 
"" AI1-22 eo '" .c ~, All-18 " '" '" UI67E "'11-26 '" '" " UI051 Al1-5 •• Ail " UI118 "'11 - 8 " '" " 
"" AI1-22 ,. '" .c ~, Al1-18 " '" '" UI670 Al'_3 " '" " UI052 1'.11-5 eo '" " ·U1118 All-11 '" '" " 
"'" Al' - IO " '" " "" AI\-18 " '" '" U'"" A11-24 '" '" " Ul054D 1'.11 - 24 '" 1'.:1 " UII20 A1\-8 '" '" " 
"" All-10 " '" " U" All-19 " '" '" UI!i.I!D "'11-25 " '" " "''''''' Al1-5 ,e ,., 

" U1121 Al1-8 X '" " 
"" A11-15 '" '" " "" Al1-21 " '" '" UI!i.I!B AI1-26 '" '" '" """" A11-7 " 

,., 
" U1122 Al1-8 .e '" '" "'. All-II '" '" " "'" Al1-21 '" ' " '" u""e Al1-3 " '" " UI054S AII-7 " 

,., 
" un23 1111-6 '" '" .. 

"', AI1 - 11 50 '" " "" A11-21 '" '" '" U", AII-24 " '" " UI055 AII-7 >A '" " UI124 MI-6 " '" " 
~ All-II " " , " UOO AI1 -2\ '" '" '" VI1Q "'11-17 " '" 00 U"". "'11 7 " '" " U112!- AlI-~ " '" .. 
"" All_IS '" '" x "" "'11-20 " '" 3C U111 1111-17 '" '" '" UI057 AI1-6 '" '" OC UII30A MI - IO ,. '" '" 
''''' All-l0 X '" •• "" A11-21 '" '" '" U172A 1111-26 x ' " " ""'" Al'-5 " '" X UI130S AII-IO '" '" '" 
"" Al '_10 X '" '" ~, AII-21 " '" " U1728 1111 - 26 '" '" " "W" All_II " I '" " UII30C All - IO •• '" " 
''''' AII - 15 " '" •• "" A11-21 '" '" '" "'"" AI 1-26 50 '" " "",,, All-11 " '" " UI130D All - IO " '" '" 
"" Al1 -11 >A '" ,. ~, "'11-22 '" '" '" UI82 Al1-3 " '" >A UI067 Al l_II " '" " UII33 AII-IO '" '" '" 
"" All_II >A '" ro "'" AI,-17 " '" '" U\83S Al1-10 'e '" " "''''' All-11 " '" " UII34A 11.11-10 " '" '" ,,~ Al'-14 " '" " U,,, Al1 - 17 " '" '" "n" AlI-3 '" '" " "''''' A\I - IO " '" " U11349 1111-10 " '" x 

"" A1 1-5 '" '" " U,,, "'11-17 " '" '" "'00 ""1-26 " '" " Ul070 "'11_11 " '" " UII34F ""1-14 " '" '" TP41 ,11,11_13 " ' " " ~" AlI - 25 " '" '" U191A All - 18 " '" X UI071 All - I I " '" oc UIIJ4D All-15 " '" '" 
TP43 Al1-14 ,. '" " .... "'11-22 '" '" '" U1919 Al'-'6 >C '" '" ulon AII-l0 " '" " UII34C AI1 -3 '" '" '" " .. All_14 " '" '" ~ Al1_17 " '" X "'"' AI1 _23 ~ '" >C UI073A "'11_10 " '" " Ul134E AI1-8 X '" '" 
"" Al1-14 X '" " ... 0 AI1-17 " '" 3C u"n "'11-23 " '" " UI0738 All-IO " '" " Ul\35 All - ~ 48 '" " TP47 ,11,11 _14 ,. '" '" ~" "'11 - 18 " '" x "ro, "'1 1-23 '" '" " Ul073E "'11 - 11 " '" " UII36 All-t; " '" .e 
TP46 1'.11-13 ~ " , '" "''' ,11,11 - 1(1 " '" x u= 1111 - 23 '" '" " Ul073C "'11_14 '" '" '" Ul 145 1\..11- 9 " '" '" 
"" A11 - 9 " '" oc "n Al1 - 25 " '" " u= 1111 - 23 " ' " 'e Ul07.30 Al 1- 14 X '" '" Ul146 AII-9 " '" " 
"'" AII - 9 oc '" '" un AI I -25 '" '" " U'"' 1111 - 23 .. '" >C Ul073F AII-6 " '" oc U1147 Al1-9 " '" " 
"" AII-5 " '" " "n 1\..11 _25 " '" " U'"' 1111 - 23 <C '" >C UI074 AII-15 x '" '" U1150 1\..11-4 '" '" '" 
'''' AlI-S " '" ~ "" Al1-25 5C '" " uro' 11.11-23 •• '" >C UI075 "'\1 _11 " '" •• UI 151 AI1-9 " '" " 
"" Al1 -5 " '" " U" AI1 - 25 " '" '" uroo 1111 - 1; " '" '" Ul076 All_II '" '" •• Ul 1S2 Al1-& " '" " 
,,~ AI1 -5 " '" " "n 1'.11-25 " '" '" Ul001A A11 - 5 " '" X UI077 All-II " '" •• Ul15-4C A11-4 •• '" " 
"" AII -7 " '" " U" A11-21 oc '" '" UlOOl6 IIII - S '" '" X UI081A 11.11_14 >C '" '" Ul1(,4[> AlI - 4 •• '" " 
"" AII-7 " '" " uro Al1-21 '" '" " UIOOIC 1111 - 5 '" ' " x Ul08IS 11.11-14 ,. '" " Ul1(,4A AI1 - 6 " '" " 
"" 1\11-2 '" '" '" U"' 1\..11_24 " '" " Ul0010 11.11-5 " '" X UI08IC 1'.11 _14 " '" <C Ul15.4~ 1\11 - 8 " '" >A 

"" Al1 _4 " '" " "'000 All-IO " '" " UIOOIE 1111 _5 "' '" '" UI081D All -I' " '" oc Ul1S5 "'11-5 >A '" " 
"" 1\11 - 23 " '" " ""., AI1-13 " '" " UIOOIF 1111-5 .. '" X UI082A A11 -5 •• '" " UI157 1111 -6 " '" >A 

• -Asterisks indicate components located on the back 01 the board. 
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A11 DRAM Processor/Display Component Locator (cont) 

• CIRCUIT SCHE'" SCHEM BOARD BOARD CIRCUIT SCHEM SCHUl IlOARO BOARO CIRCUIT SCHEU sellE'" BOARD 80ARD CIRCUIT SCHEM SeMEl.! BOARD BOARD Cll1ClJlT SCHEM seHE'" 80ARD BOARD 
NUMBER NUMBER lOCATION NUMBER LOCATION NUMBER NUMBER LOCATION NUMBER LOCATION NUMBER NUMBER lOCATION NUMBER LOCATION NUMBER NUMBER LOCATION MUNSER lOCATION NUMBER NUMBER LOCATION NUIoIBER lOCATION 

Ut t~ 11.11 -6 " ." ~ UI176 AII -4 " '" " U1319 11.1 1- 22 " '" >C UI331 A11-6 OS '" ~ "" ... AI I-5 ,e '" ~ 

U1159 Al' - 6 " '" " ulln All-<1 " '" " UI3208 ""1 -17 " ' " >C U13~2 Al1 -4 oc '" " "'''''' A11-5 >C '" " U1160 A11 -6 oc ., , ~ Ul176A A1Hl " '" " U,,"'" A11-2O '" '" >C U1333 11.11-5 " '" " UI34IA Al1-! " '" " U1161 Al1 _6 '" ." " U1I788 A11-6 " '" " U1322C Al1 - 10 '" '" '" """ Al1-3 '" '" " UI3411:- Al'-8 " '" " U1162 AI1-6 '" ." " Ut!7&C A11 - 6 ~ '" " UI3220 Al1-10 "' '" '" UI335 A11-3 " '" " Ul341e Al' -9 " '" " UI I6:1 Al1-S " ." " UU7aD Al1 - (; ,e '" " UI3ZZA .'111 - 7 .e '" '" """ A11 - 6 " '" " Ul34 1C All-II " '" ~ 

Ull(;4 Al1 - 6 " '" " Ul17Q A ll- ~ " '" " U13226 All_7 .e '" '" U1J38A All-4 .e '" " UI342C Al' - 14 " '" " Ul 1(i5A All-5 ,e '" " U1I81 A11 - 4 ~ '" " Ul 323A All _B AA '" '" Ul3386 All - 4 '" '" ~ Ul34211 Al' - 6 " '" " U11656 Al' _5 " '" " Ulle.4 Al'_4 " '" " Ul3236 AI'-8 oc '" '" "'= Al1-4 '" '" " Ul34213 All -II " '" " U1155C All - II " '" " U11 85 Al '-10 '" '" '" U,,"" All -B " '" '" Ul3380 An - 4 " '" " UI342C All-II " '" ~ 

U1 1650 Al' - 9 " ' " " un811 Al' - 7 '" '" '" U I3230 Al1 - 8 oc '" '" "'- All - 4 ~ '" " U1167 A1 1-5 " '" " U11906 Al'-24 " '" '" U I324 All-11 "' '" 3B UI3396 AI1-4 .e '" " "" Al1-26 " '" " Ul173A AI '-3 " '" " Ull00A A114 " '" '" U l 325 All _11 '" '" " """" Al1_4 " '" " ~ All-S ro '" " UI113B AI1-3 " '" " ""'" All-f1 '" '" " U,," All _11 " '" " Ul3390 AI1 - 4 " '" " U1174A AI1 -3 " '" " ""'" Al1 -f1 '" '" " U I327 All-11 '" '" 3B "''''''' All--4 .e '" " " Al1 -3 " '" ~ 

Ul174B All - 3 " '" " un11 Al1-f1 .e '" ~ U I328 All - 11 '" '" " Ul3400 A114 '" '" " " Al1 -3 " '" " U1115 A11 --5 " '" " un17 Al1--i1 " '" " U,," All - II '" '" 3B 

• *Asterisks indicate components located on the back 01 the board. 
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• 

If the powef-up diagnostics don'l tind a front panel 
problem, then the prol:lem is not in the front panel processor 
communication sotfv;are or its communication and handshake 

logic with the DUART and 68020 Run the fplnilAndConfig 
diagnostic. Compare PCl . PC2. and pes to the 

timing diagrams S'lOWn in figures 9·115 and 9·116. 

I, Do 
T:'>29 sluek low. 
TP2Q stuck high, 

er TP19 stuck 
high? 

No TP19, TP20, and 
TP29 match ligures 

!H15 and 
g.1161 

"'. Ut pins 10 and 
15at+5V?lsUl 

pin 41 at 
ground? 

NO 

Is Ul No 
pin HI 
low? 

Check and 
repair clock 

problem. 

Are Rt , R2. 
and Rt1 ok? 

v., 

Ve, 

No I~ TP20 a 
78.125 kHz 

square wave? 

v., 

" Ut pin 19 at 
+5V1 

No 

Repair supply. 

Check and repair 
P2 pin 19 and the 
OPG output from 

the OUART. 

Perform the Front Panel 
Processor troubleshooting 

procedure. 

Check and repair 
P2 pin 15 and the 
OP4 output from 

the DUART. 

TOS 520 Compo nent Level Diagnostic and Repair Manual 

No 
Replace Ul. 

T= 
the recr panel 

POWER sv.'ilch off and 
then back on. Are TP19, 

TP20. and TP29 
correct? 

v" 

Do 
all knobs 
operate 

cooectJy? 

, No 

Do 
signals at Ul 

pins 37, 33. 39. and 
TP7 actively switch? 

(Note: a stable 
displa~' is not 

s ble.) 

v., 

v'" 

No 
Run the 

ront Panel Mux Test 
00 the signalS at Ul 
pins 37, 38, 39, and 

Tp7 actively 

""""" 

Do 

Check ond 
repair Ul. US, 

and U9. 

Do 
the slgnaJ levels at Yes any front panel 

pots still have 
problems? 

No 
TP8 and TP9 match the 

pots on the front 
panel? 

No 

Per100n tile Front Panel 
Mux Test Loop 

Iroubleshooting procedure. 
Chect< and repair US , U9, 
and the Front Panel Pots 

v'" 

I, 
Ul pin8al +5V, 
and Ut pin 7 al 

ground? 

v", 

No 

Pertonn Front Panel Mux Test 
Loop troubleshooting procedure. 
Check anCl repair U8. U9. anCl aU 

Front Panel Pots. 

Scans by ArtekMedia -> 2011 

Do 

Do"" 
signals at U, 

pins 37, 38, and 39 actively 
switch? (Nore: a stable 

display is not 
possible _) 

v", 

Compare 
TP,,-TP1Stothe 

wavelorms shown in 
figures 9-119 and 9-120. Do 

all test pOnts match 
the wavelarms shown in 

figures 9-119 and 
9-12D? 

"'. test points TP21 
through TP29 at +5V 

When no switches 
are being 
po","'" 

No Penorm tho Front Panel Switch 
~:::"'-l Test Loop. Oleck and repair U4 

and associated drcuitry. 

No Check ana repair 
U40nd 

associated 
circuitry. 

No Per10rm the Front Panel SWitch 
>"''--1 Test Loop. Check and repair 

RI6- R23, Ul . and 04. 

, .. " >N::O=--__ +I 
sw~hes 

Per100n the Front Panel Switch Test 
Loop. Check and repair the circuitry 
that scans the lront panel switches. ok? 

v., 
Perform \he Probe 

Compensator- troubleshooting 
proc<d"". 

any front panel 
swlches have 

p-oblems? 

v" 
Compare TP6 to the timing 

diagram In figures 9-117 ar1d 
9-118. This active lOw signall' 
needed to read column data 
from the front panel switches. 

Is TP6 stuck 
high? 

No 

No 

Per10rm the Probe 
Compensabr troubleshooting 

procedure. 

v", 

Check and repair U4. R3. and 
associated circuitry. Pertorm the 

Front Panel Switch Test Loop 
troubleshooting procedure if 

needed to help isolate the 
problem. 

Vol , 2 Figure 9-114: A 12 Front Panel System Troubleshooting Procedure 
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Stopped: 21 Acquisitions 
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Vol. 2 Figure 9-116: PC5Timing 

(Trigger Position = 10%) 
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@: IO. 28ms 
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• 

This pmcedure assumes that 
you have per10nned the 

Probe CompensattY 
troubleshoOting procedure. 

Yes Perlorm the Front Panel 
Is the Bell 01<7 LED troubleshooting 

No 

Run either the 
fpOiagRingBell or 

IpRingBellloop diagnostic. 

I, 
there a 700 mV 

(3.4 Vto 4.1 V) 2kHz 
square wave on the 
emitter of 00 when 

the Bell should 
ring? 

I, 
there a 16 ms 

pulse thai does not 
go near +5 Von U3 

pin 9 When the 
Bell sholAd 

ring? 

y" 

Replace U3. 

procedure. 

""'" the Bell 
prod"'" a 
"",nO? 

lsU3B 
pin l3al 
+5V? 

No 

Check and repair 
- FPPRESET signal 

path and U3B . 

lOS 520 Component Level Diagnostic and Repair Manual 

I, 
U3B pin 11 a 

3.3 J.lS high-level 
pulse every 

16 ms? 

I, 
U3B pin 12 a 
variable width 
IcJw..level pulse 

~""' 16 ms? 

Vo l. 2 Figure 9-121 : Bell Troubleshooting Procedure 

Al 2 Front Panel Vol.2 9·99 
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• 

• 

This procedure assumes 
that you have performed 
the Bell troubleshooting 

procedure. 

Are the 
Front Panel 
LEOs ok? 

No 
Pet10rm the Front Panel LED 
Test Loop troubleshOOting 

procedure. Check and 
repair U5-U7, 051-0524. 
and associated circuitry . 

TDS 520 Component Level Diagnostic and Repair Manual 
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Vol. 2 Figure 9-122: Front Panel LED Troubleshooting Procedure 
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• 

This test loop allows 
stable ts1ggering whi le 
troubleshooting the 
Front Panel LEOs 

Each LED is lighted in sequence 
to provide a visual indication thaI 
each LED operates correctly. Run 

the fpLedTestLoop diagnostic. 

Do 
PBO-PB2 match ,:NC::O'--<-I 

Do 
PB3-PBS 

match the waveforms 
shown in 

Figure 9-123? 

Yes 

D"" 
PB7 match the 

waveform shown in 
Figure 9-123? 

Yes 

A" 
the outputs 0/ 

US-U7 61 )1s low pulses 
which repeat every 

:1.93 
seconds? 

Yes 

Do,,, 
an LED light when 
its corresponding 

US-U7 output 
goes low? 

The front 
panel LED 

Circuitry is ok. 

No 

No 

No 

Check and 
repair Ul , US. 
UB, and U7. 

Check and 
repair Ul. US. 
U6. and U7. 

Check and 
repairUl . US. 
00. and U7. 

Check and repair 
US-U7 and 
associated 

circuitry 

Replace the 
LED. 

TOS 520 Component Level Diagnostic and Repair Manual 
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Vol. 2 Figure 9-123: Front Panel LEO Test Loop Waveforms 

Vol. 2 Figure 9-124: Front Pane l LED Test Loop Troubleshooting Procedure 
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• 

This lest loop al lowS 
stable triggering while 

troubleshooting the front 
Panel Pots circuitry 

Turn off the oscilloscope power. 
Aun the fpMuxTestLoop d iagnostic. 

Do 
waveforms PBO. PBI, 

and PB2 (at U1 pins 37-39, 
US pins 9- 10, and U9 
pins 9-10) match the 
waveforms shown in 

Figure 9-125? 

y", 

oa.. 
waveform PBS 

No 

(a\ Ul pin 33, US pin 6, >~N~O~ ___ ...j 
and U9 pin 6) match the 

waveform shown in 
Figure 9-125? 

Compare 
TP8 and Tpg to the 

waveform shown in Figure 9-125. 
While rotating each front panel pot does 

the proper portion of the signal change as 
each knob is rotated, do both skies of 

each pot have the same range, and 
is the change smooth 
~r the entire range of 

the pot? 

No 

TDS 520 Component Level Diagnostic and Repair Manual 

Check and 
repair Ul, US, 

and U9. 

Check "'" 
repair Ul . US, 

and U9. 

Check and repair 
tile affected pot 

and its associated 
circuitry. 

Scans by Artekmedia:> 2011 
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i 

• 

Usc this procedure to 
troubleshoot the Frcm 

Panel Processor. 

Run the 
)---j/PlnitAndConlig 

diagnostic. 

r, 
TP19. TP20, 

Of TP29 at a constant 
logic level (Front Panel 

Processor is not 
scanning 
controls)? 

Ye, 

No The front Panel 
Processor is ok . 

r, 
Ul pin 16 the 

3,125 MHz 
clock? 

No Check and repair 
F - oj associated 

circui1Ty. 

No 

Yes 

Is Ul No 
pin 41 at 
ground? 

Yes 

." Ul pins 3 and 
8 at +SVand 

No 

Ul pin 7 at 
ground? 

Yes 

.,. 
Ul pins 24-31 

No 

at +5V? 

Yes 

WiIh 
nOo Jumpers No 

installed on p'. are 
TP6. TP19. and 

TP29 at 
+5V? 

Yes 

Aun the Front 
Panel Sell 

Diagnostic Loop . 

Check and repair 
MSOCiated 
circuitry. 

Ched< and repair 
QS$OOiated 

circuitry. 

Ched< and repair 
~sociated 
circuitry. 

COed< and repair 
alisoclated 

circuitry. 

Ched< and repair 
a!sociated 

circuitry. 

TOS 520 Component Level Diagnostic and Repair Manual 

Vo l. 2 Figure 9-127: Front Panel Processor Troubleshooting Procedure 
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• 

• 

This procedure places 
the Front Panel 

Processor in a loop so 
you can check TP20 

Run the IpSellDiagloop diagnostic 

Dcos 
the waveform at 
TP20 match the 

waveform shown in 
Figure 9-128? 

Replace U1. 

rDS 520 Component Lellel Diagnostic and Repair Manual 
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• 

, 

• 

• 

This test loop allows stable 
triggering while troubleshootjng 

Front Panel Switches 

When the test loop detects a swi1ch closure. the Front Panel 
LED lighting will change. (The number of LEOs that change 

IS determined by th9 length of time the switch is closed 
Some LEOs will turn off and then on, whi le other LEOs will 

turn on and then ott) Run the fpSwitchTestLoop diagnostic. 

Do 
PBO-PB2 

Check and match waveforms No 
shown in repair U1 

FigUre9-1 30? and U4. 

Y., 

Doe, 
waveform TP6 No Check and 

match the wavefcmn repairUl 
shown in and U4. 

Figure 9-13O? 

Ye, 

Do 
waveforms 

No 
Check on<! 

TP1 1-TP18 match the repair U4 and 
waveforms shown in associated 

Fgure 9-13O? circuitry. 

TDS 520 Component Level Diagnostic and Repa ir Manual 
Scans by ArtekMedia => 2011 

PSO 

PS! 

Stopped: 363 Acquisitions 
1>--_. _ _ ._--_._------_ ._] 

- f r- -
.~. . . 

r .~ , 
... ~ 

•• 

L 

.. 

Ch, Freq 
8.62 1 kHz 

ow Amplitude 

Ch2 f reQ 
4.3 11 kH Z 

L. 
ow Amplitude 

2" L _-.! 

-<-=-+.+i-' .• + -!--;-;"';-;-+;- "" ;0-' ___ '. t-J: :""++-~+. -~: ;-.H-H-':-!-i-;-t-;-.<. 

·1· 
T 

.. ~. 

tr~----~----~---,i , 
" 

; , + .. ;. . .; 
t.nl ::J . UUU V M 100}JS Ch4 f 2.0 II 
Ch4 5.00 V 

Stopped: 650 Acquisitions 
~ .. . . ., . . . + 

Ch3 Freq 
2.10 1kH Z 

ow Amplitude 

Ch4 Freq 
1. 062kH z 

ow Amplitude 

PB3 T 

TP6 

TPl1 

TP12 

" T 
! 
1 .. + -

. . . . ~ 

,-- r-- r--- r--- t--. ,........;- ,--'-

2. r 
r~'-:-;-: ' : . : : ; . -+-.,;-, ...... '+'tf·--+-+'-+· +--!--;~.+! ~ +++: 

4 

Cn1 S.O OO V 
Ch3 S.OOOV 

. . . . ; . 

1 
t , 

. ··1 
t 

I 
t , 

C,,2 5.000 V M 50.0~S Cn l J 
Ch4 5.00 V 

2.0 II 

Vol. 2 Figure 9-130: Front Panel Switch Test l oop Wavefo rms 

Vol.2 figure 9-13 1: Front Panel Switch Test Loop Troubleshooting Procedure 

A12 Front Panel Vol.2 9-105 



• 

• 

This pfOcedure assumes that 
you have perlormed the A 12 

Front Panel Sysiem 
troubleshooting procedure 

I, 
the front panel 

PROBE COMPENSATION Yes 
SIGNAL ok? {l kHz square 

wave centered 
around 
0.0 V.) 

No 

I, 
TPID a 2 kHz, No 

O.OV1o + 4.4V 

Penorm the Bell 
troubleshooting 

procedure. 

T"m 
the fear panel 

POWER switch ott. 
and then back on. Is 

TP1 Q a 2 kHz. 0.0 V to 
+ 4.4 V square 

wave? 

Are 
U3A pin 5 and 
CALSIG, kHz 

"'", .. " waves? 

Check and repair 
,NOO'--_-I U3A, Q1 , and 
". associated 

c ircuitry. 

The Probe 
Compensator is 

ok . 

TDS 520 Component Leve l Dia gnostic and Repair Manual 
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A12 Front Panel Component Locator 
CIRClIlT SCHUt SCHE~ BOARD BOARD ORCUI T SCHEN SCHEN BOARD eoAFlD C IRCUIT $CtlEloI ~'" BOARD -, CIRCU IT SctlEM SCHOI 80ARD BOARD CIACUIT SCHUl SeHEI.! .OARO BOARD 
NUMBER NUMBER LOCATION NUMBER lOCATION NUMBER NUMBER lOCAT ION HUMBER lOCATION HUNSER NUMBER lOCATION NUMBER LOCATION NUMBER NUMBER lOCATION HI.Jt.4B ER lOCATION NUMBER NUMBER LOCATION NUMBER LOCATION 

" "' 12-3 " '" " DS l4 "'12- :1 " '" " '" A12-3 " '" " ,,~ A12-2 '" '" " '" 11.12- 2 ., 
'" " " A12-3 '" '" " OS15 A12-3 " '" " '" A12·3 " '" " "'" ,01,12-2 '" '" " '" " 12-2 ., 
'" " co P,12-3 '" '" " OS1 6 A12-3 " '" " ". A12-3 " '" " "'" A12~2 '" ." " '" A12-2 " ." ,. 

" ,01, 12-3 " '" ~ DSH 1\.12-3 >C '" ~ "" A12-3 " '" " R107 A12 -2 '" '" " ,~ A12- 2 " '" " " 11.12-3 " '" " OS18 "'12-3 .e '" " '" A12-3 " '" " ,,~ A12 - 2 '" ." " '" A12 - 2 '" '" " e, A12-3 " ." " OS19 A12-3 oc '" " '" A12·3 " .0.1 2 " 1'1113 A12-1 " ." " '" "'12-2 '" ." " e, "'12-3 '" '" " "'" A12- 3 .e '" " '" A1 2-3 " '" " 1'1114 A12-1 " ." " '" A12 - 2 " '" '" e, A12 · 3 '" '" " 0'" A12-3 '" '" " '" A12-3 " '" " 1'1115 11.12-1 " ." " ". A12- 2 " '" " coo A12 -3 " ." " "" .0.12-3 '" '" " ". .0.12-3 " '" ~ A116 .0.12-\ " ." " ~, .0.12 -2 " '" " e" AI2- ] " ." '" "" .0.12-3 '" .. , " '" .0.12 -3 " 
.., " Alll! Al2-1 '" ." .. 

en A12- \ " ." '" "' . .0.12-3 '" .. , " ,~ .0. 12-3 " 
.., ,.. 

"'" .0.12-1 '" ." .. '" .0.12- 1 '" .. , .. 
e .. .0.12-\ " '" " '" .0.12-3 '" '" '" Am .0.12- \ " '" .. "" .0.12 - \ oc .. , .. 
COO A12- 1 " .. , " '" .0.12- 3 '" '" '" ". .0.12-3 '" .. , ,.. RIl6 .0.12-1 " ." .. '" .0.12- 1 '" .. , , . 
e" A12-1 " .. , ,.. ~ .0.12-3 " 

.., .. "" .0.12-1 '" ." " ,eo A12- 1 '" .. , ,. 
CO> .0.12-3 '" .. , .. " 11.12-2 '" '" " 'oo .0.12- 3 '" 

.., 
" ,,~ .0.12-1 '" ." " '" .0.12- 1 '" '" .. 

coo A12-3 ,e ." " '" .0.12-3 '" 
.., " RIll .0.12-\ '" ." " "" .0.12- 1 ... .., .. 

e," .0.12-1 '" .. , .. "" .0.12-1 '" .. , " '" .0.12 -3 '" 
.., '" "" "12- 1 '" '" " '" .0.12 -1 ... .. , " 

"'" 1.12- \ '" .. , .. "" A12-1 '" ." " '" .0.12 - 3 '" '" 
,.. "'. A12- \ " .. , " = .0.12- \ " '" " , ... .0.12- 3 '" '" 
,.. 

" .0.12- 2 ~ ." " "" .0.1 2- 1 " '" " 
"" .0.12-1 " '" " '" .0.12-4 '" '" .. '" .0.12-3 '" '" .. " .0.12- 2 ... ." ,. 

"''' A12-1 oc '" .. 
"" .0.12-1 '" '" " '" .0.12-3 '" 

.., 
" ~ 11.12-2 " ." " "''' A12-2 " '" .. 

"'" .0.12-' '" '" " " .0.12-1 '" '" " '" A12- 3 '" 
.., " .. ,0.12- 2 50 ." " "''' A12- 2 " ." .. 

"', .0.12- \ '" ." " " .0.12-3 " '" " , .. A12-1 .. .., .. " 1'.12-2 '" ." " "''' .0.12- 2 " ." " 
"" .0.12- 1 '" ." " " .0.12-3 50 ." " '00 .0.12-1 ,e ." ,.. ,. A12-2 '" '" " "' .. "12-2 " '" " DO .0.12-3 " ." '" AS' A12-1 " 

.., ,.. 
" .0.12-2 '" '" 

,. 
"''' .0.12-2 " ." " "".,. A12-2 ,.. 

'" '" " Al2-3 " '" '" "" .0.12- \ '" 
.., " " .0.12-2 '" ." " "''' .0.12-2 '" ." " eRlOIA .0.12-2 ,.. .. , " DO .0.12-] 50 '" " '" ,0..12-1 ., .., " " 1112-2 .. ." " "''' .0.12-2 ,. ." ,.. 

CA102A A12-2 ,.. 
'" " '" A12- 1 "' '" " '" A12-2 .. '" .. TP18 A12- 2 " '" " CR103A. ,1.12-2 " '" " " ,1.12-1 " '" " RO' A12-1 ., '" " '" ,1.12-2 " ." '" "''' AI2- \ " .. , " CR104A ,1.12-2 " '" " '" A12-1 " '" " ". A12- 1 ., 

'" " '" A12-2 50 ." .. "'''' A12- 1 " 
.., 

" CA''"' ,1.12- 2 " '" " '" A1 2-1 " '" .. '" 11,12 -1 ., ." " '" A12-2 '" ." '" "''' A12-2 OR .., '" CR106A ,1.12-2 " '" " ~ A12-1 '" '" .. '" A12- 1 ., ." " , .. A12- 2 '" '" .. "''' ,1.12 - 2 .. ." " GRl07A ,1.12-2 " '" " '" A12-1 '" '" " A" A12-1 '" '" " '" A12- 2 "' '" ~ "''' A12- 2 '" 
.., '" CRlOCA ,1.12- 3 ." ." " ~ AIZ-I '" ." " ,~ A12-1 ,e '" 

,. 
'" .... , 2-2 '" 

.., .. W" ,1.12_2 '" ." '" CR109A ,1.12- 3 " '" " " 11.12-1 '" '" .. '" ,1.12- 1 " '" " '" 11.12- 2 " 

.., .. "''' 11.12 - 2 " ." '" 
" A12- 1 '" '" " '" ,1.12-1 " '" '" '" A12- 2 " '" " "'" 11.12- 2 " ." .. 

OS, A1Z-3 ,. 
'" " " ,1.12-1 '" '" " "" ,1.12-3 '" '" '" '" ,1.12- 2 '" '" " TP21 ,1.12- 2 ., 

'" '" 
"'" A12- 3 .. '" " '" ,1.12- 1 " '" .. '" 1112-3 '" '" '" "" 11.12-2 '" 

.., " TP28 11.12- 2 '" '" '" OS, A1Z- 3 OR '" " '" A1Z-1 " '" " 'R92 1112- 3 ." '" '" '" 11.12-2 '" 

.., 
" "" 11. 12-1 " ." ,. 

oso ,1.12-3 .. '" " " . A1Z- 2 '" '" .. '" ,1.12-3 '" '" " '" 11.12- 2 ." '" " '" 1112-3 " '" " '" ,1.12-2 '" '" '" '9A ,1.12-3 '" '" '" '" ,1.12-2 ., 
'" " " 11.12- 1 OR .., 

" 
"'" ,1.12- 3 " '" " '" ,1.12-2 .e '" .. '95 ,1.12-3 " '" 28 '" ,1.12- .2 ., 

'" " '" ,1.12- 1 " '" '" 0" A12-3 '" '" " '" ,1.12- 2 '" ." '" '" A12-1 " '" " '" AI2-Z " '" " "" ,1.12- 3 '" '" '" 
"'" A12- 3 .. '" " "'" A1Z-Z 50 '" " '" A12-1 '" '" " "" A12- 2 " '" .. ~ 11.12 - 2 " 

.. , ,.. 
"'" A12- 3 " '" " "" 11.12 - 2 " .. , " "00 111l- 2 ro '" " '" IIU:-Z " 

.., .. "' Al2 3 " .. , " 0"" 1112- 3 .. '" " '" AI2- Z .. '" " Rl0l AI2- Z '" '" " '" ,1.12- 2 " 

.., " ". 11.12-3 " '" " OS" A12- 3 " '" ~ "" 11.12- 2 '" '" " RIOl A1Z- 2 '" '" " '" A12-2 " 

.., 
" "' 11.12-3 '" .. , '" 

OS" ,1. 12- 3 " '" " "'" i 
11.12 -3 .. '" " "'" ,1.12- 2 '" '" " "" 11.12- 2 " '" " "' 11.12- 1 '" 

.., " OS" ,1.12- 3 " '" " "" 11.12-3 OR ." " 

• "Asterisk$ indicate components located on the back of the board. 
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• 

Be sure that all the Proce-ssor 
and Display di(l.9'lo$tics pass 

before trying to repair the 
firmface toard 

Attach an extender cable between the A 13 
Firm/ace board and the A 11 DRAM 

Processor/DispJay board gil/ing you access to 
the component side 01 the A13 Firmface board. 

>¥c·c' __ ~ The A13 Firm/ace 
board is ok 

Enter the emulator mode and 
type r b OlFF r FFC. This 

will read the board ID number. 

Power off using the maln switch located 
at the back 01 the oscilloscope. 

Remove the A13 Fil111face board and 
im m ediately put it back in again. 

Powe, 

"""'DO 

Place the resistors c=-. 

and run the 
FIashAomCheckSumTest 

again. Does the 
diagnostic pass 

>Y~"''---~i The A13 Firmfact 
board is ok. 

this time? 

NO 

Bum code into the FlashROM. See the 
Firmware Udate diSCUSSion on page 6-57 in 

Volume 1 for details, Be sure to switch SI002 
on the All DRAM Processol'ltlisplay board 
towards the front 0 1 the oscilloscope before 

starting the procedure. 

w., 
the bum·in Yes The A13 FirmfaC9 
completely >-'-'----~~ 

successful? board is ok 
L....:C:=~ 

No 

rDS 520 C o mpone nt l evel Diagn o stic and Repair Manual 

Doe, 
the elTOr 

message Jist a valid 
component partnumber 

and address lor the 
A 13 Firm/ace 

board? 

No 

Scans by Artekmedia:> 2011 

Does the 
error Inyolve the No 

erase portion ol the 
algorithm? 

There .s a problem with the address lines to the 
FlashROI.-I circuits. Make sure that 51002 on the Al 1 

board is switched towards the back of the oscilloscope 
Power en. enter the emulator mode, and type 

.... 1 01555555 5555 5555 c. Check aH the data and 
address buffers on the A13 Firmface board, looking lor 
bus contentions. sluck·ats. andlor signals tied together. 

Power oft the osciHoscope and remove 
the A13 Firmface board. Power on and 

run the cpuDRAMMem. 

Switch $1002 on the All beard toward the back of the o~ cillo~copo. 

Enter the emulator mode and type wI <address> 5555 5555. using 
the fong word base address given in the burn-in error message. The 

oscilloscope will loop on writing 5555 5555 to the faulty address location. 
Check the paths from U310 
pins 2, 5, 10 and 13 to J2 

pins 58. 56, 54, and 52. Also 

No 

Does this 
diagnostic 

pass? 

No 

Power off again and place 
the fumfaC9 board back in. 

PcNvef on and run the 
cpuDRAMMem again. 

Does the No 
diagnostic pass 

""'" 

Haw 
you tried re-burning 

the FJashROMs tnOfe 
than once? 

Perlorm the DRAM Control 
troubleshooting procedure 

located in the All part 01 the 
Maintenance section. 

Make sure that 5 1002 on the At 1 board is 
switched towards the back 01 the 

oscliloscope. Power on, enter the emulator 
mode, an::! type wb 00400000 67, then 
il 0100 0000 0117 FFFF 5555 5555. 
Trigger on Ul055 pin 14 on the Atl DRAM 

ProcessorlDisplay board going low and 
probe the address and data fines coming 
into the firmface board. The address lines 
will increment through a 1.5 M byte range. 

Check and repair all signals coming into the 
firmface board for stuck-als, signals tied 

together, and/or bus contentions. You might 
need to repeat this several times to check 

all the address and data 6nes. 

Also check and repair J39 on the 
A11 DRAM ProceSSOflDisplay board. 

Make sure that 51002 on the Al l board is 
swlthed towards the back of the 

oscilloscope. Power on. enter the emulator 
mode. and type wI 01555555 5555 

5555 c . Check al l the data and address 
buffers on the A13 Firmface board, looking 

for bus contentions, stuck-als, and/or 
signals tied together. 

Trigger on Ul055 pin 14 going ow on the All board. 

The following steps refer to c i rcuitry on the 
A13 Finnface board unless otherwise specified. 

No 

Yes 

Check and repair the BD 
bus. Look for stuck·als, 

signals tied together, and/or 
bus contentions. 

Depending on the address, USOO enables banks 
one, two, or three 01 the Flash ROM memory as 

follows: 
Address es Flash ROM Memory B ank 

0100 0000-0107 FFFf bank 1 (U500 pin 4) 
Ot 08 0000- 0 10F FFFF bank 2 (USOO pin 5) 
0110 OCXXl-0117 FFFF bank 3 (USOO pin 6). 

Doo, 
the~t 

output and no other 
go low on U500 

for the address used in 
the commana 

ab<we' 

Power off the oscilloscope and 
remove the A13 Firmface board.' 

check the paths from USOO 
pins 4 , 5, and 6 to lI400- U411 on 

the A13 Firmface board. 

Are the 
connecUons 

ok' 

No 

No Check and repair USOO, 
UI60and R20-R23. 

Check 
the paths flom 

U400-U411 pins 31 to 
U310 pins 3, 6, 8, or " 

Are tley 
connected? 

No 

Repair any problems. 

check the paths ff:)m UI60 pin 12 
to U31 0 pins " 4, 9, and 12. 

Repair any problems. 

Place the board back in the oscilloscope 
and rxmer o n again. Enter the emulator 
mexle and type '11'1 <address> 5555 

5555, using the long word base address 
from in the bum-in error message. 

Trigger on U10SS pin 14 going low on 
the Al l DRAM ProcessorlDisplay board. 

A" 
U310 pns 3. 
6,8, and 11 

toggling? 

No 

A" 
U310 pin s 2. 
5,10, and 13 

toggling? 

No 
Check and repair 

UI60. 

Yes Check and repair 
the suspect flash 
memory circuit. 

No Check and repair J39 
on the A l l DRAM 
ProcesSOflDisptay 

boa,d 

Vol. 2 Figure 9-136: Firmface Troubleshooting Procedure 
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A 13 Firmface Component Locator 
CIRCUIT SCHEM SCHEM -, BOARD CIRCUIT $CHE .. 
NUMSER NUMBER lOCATION NUMBER LOCATION NUMBER NUNBER 

" A13-3 '" '" " '" A13- 3 

" A13- 3 '" '" " "" ""3- 3 

" A13- 3 '" '" " '" .0.13- 3 
~ A13- 3 '" '" " M 1\.13- 3 

" ,6. 13- 3 " '" " '" A13-3 

" 1\13- 3 '" '" " '" "'3-3 
~ "'1l- 3 '" '" " ". A13-3 

" A13- 3 '" '" " '''' A13-3 

'" A13-3 '" '" " "'" A13-3 

'" A13-3 oc '" 
,. 

"" A13-3 

'" A13- 3 " '" " '" A13- 3 

". A13- 1 " '" " '" A13- 3 

"00 A1 3- 3 " '" " '''' A13-3 
CliO A13- 3 " '" " '" A13-3 

"" A13-3 " '" " '" A13- 3 

"" A13-3 '" '" " C140 A13- 3 " '" " " A13~1 

"50 AI3-3 '" '" " " A13- 3 

"., A13-3 '" '" " "' A13-1 

""" MS- 3 " '" " .. AI3-1 

"'" A13~3 '" '" " "' A13- 1 

= Al3-3 '" '" " " A13-1 

""" AI3-3 '" '" " "' AI3-1 

""" AI3-3 '" '" " " AI3- 1 

""" A13-3 '" '" " "' AI3-1 

""" Al3- 3 " '" " '" AI3-1 

""" A13-3 '" '" " '" AI3-1 
com A13-3 '" '" " '" AI3-1 

""" AI3-3 '" '" " '" Al3-1 

~" A13-3 '" '" " ". A13-\ 
con AI3-3 '" '" 

,. 
'" .0.13-1 

""" AI3-3 " '" " , .. 11.13-1 

"00 ,1..1 3-3 .. '" " '" AI3-1 ". AI 3-1 

-Asterisks Indicate components located on the back 01 the board. 

TDS 520 Component Level Diagnostic and Repair Manual 
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aCHE'" -, 'OAR' CIRCUIT SCHEN SCHE .. ~"' -, 
LOCATION HUMBER lOCATION NUMBER HUMBER LOCATION NUMBER LOCATION 

" '" " ". A1 3-1 ., 
'" " " '" " '" A1 3- 1 " '" " 

" '" " '" ... 13- 1 " '" " '" '" " '" A13-1 " '" " " '" " '" A13- 1 " '" " " '" " " '" " '''' AI 3-1 " '" " " '" " "" AIl-I " '" " ,c '" " "" AI3-1 " '" " " '" " ,PO A13-1 " '" " " '" " "'. A13-1 '" '" " " '" " "" A13-1 " '" " " '" " "" AI3-1 " '" " " '" " m A13- 1 ,. '" " " '" " "'. .'113-1 " '" " "" .'113-1 ,. 
'" " " '" " "'>0 .'113-1 " '" " " '" " ",n .'113-1 ,. 
'" " '" '" " "''' .'113-1 ,. 
'" " '" '" " "''' .'113-1 " '" " '" '" 

,. "' .. .'113-1 ,. ." " " '" " "''' .'113-1 " '" " " '" " "''' A13-1 '" '" " " '" " "''' A13-1 '" '" 
,. 

" '" " "' .. AI3-1 '" ." " '" '" " ", .. AI3-1 '" '" " '" '" " "'" A13-1 '" '" " '" '" " "''' AI3-1 '" '" " .C '" " "." AI3-1 '" '" " " '" " "'" AI3-1 '" '" " " '" " "''" A13_1 " '" " " '" " "''' AI3-1 '" '" " " '" 1A "'" A13-1 '" '" 
,. 

" '" " "''' AI3-1 '" ." " 

CIRCUIT aCHEM SCHEM ~, BOARD CIRCUIT SCHeM SCHEloI BOARD "'"., 
NUMBER NUMBER LOCATION HUMIER LOCATION NUMBER NUMBER LOCATION NUMBER lOCATION 

"" A13-1 " '" " 1,1110 A13- 1 " '" " 
"''' A13- 1 " '" " "'" .0.13-1 '" '" " "'» A13- 1 " '" " """ ,6.1:)- 1 '" '" " 
"''' A13- 1 " '" " U140 A13-1 " '" " "''' A13- 1 " '" " """ A13-1 " '" " 
"''' A13 - 1 " '" " """ "'13- 1 '" Al~ " 
"" A1 3- 1 '" '" " """" A13 - 1 " '" " 
"''' A13 - 1 " '" " """" A13 - 1 " '" " "" A13- 1 " '" " """" A13- 1 " '" " 
"" A13-1 " '" " """'" AI3-1 " '" " TP38 A13-1 " '" " ""'" A13-1 " '" " "' .. At3- 1 " '" " "- A13-1 " '" " "'., A13- 1 " '" " ""'" A13-1 '" '" " 
"''' A13- 1 " '" " """" A13-1 '" '" " 
"'"' A13- 1 " '" 

,. """" AI3-1 " '" " TP43 .0.13- 1 " '" " "'000 A13-1 '" '" " 
"'~ A13- 1 .. '" " U310A A13-2 " '" " 
"''' A13- 1 " '" " U310B AI3-2 " '" " 
"''' AI3-\ .. '" " U310C AI3-2 " '" " 
"''' AI3-1 .. '" " U3100 AI3-2 " '" " "' .. A13 -1 " '" " '""" AI3-2 " '" " 
"''' A13- 1 " '" " U401 A13- 2 " '" " 
"'" AI3-1 .. '" " "'02 AI3-2 " '" " ".., AI3-1 '" '" 

,. '"'" AI3-2 .. '" " 
"''' AI3-1 '" '" " - AI3-2 ,. 

'" " 
"''' A13-1 '" '" " "'" AI3-2 " '" " 
"''' AI3-1 '" '" " - A13-2 " '" " 
"'" A13-\ '" '" " """ AI3-2 " '" 

,. 
"" AI3-1 '" '" " "''' A13-2 '" '" " 
"''' AI3-1 " '" " """ A13- 2 '" '" " 
"" AI3-1 " '" " "''' AI3-2 '" '" " 
"''' AI3- \ " A13 " "''' 11.13-2 " '" 

,. 
""" ,1..13- 1 " '" " 

"'00 A1 3-1 " '" " ,"00 A13-1 '" '" " 

A 13 Flrmface Vol.2 9-113 
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• 1 

fa Pl fa P2" fa P3 

00 0 0 00 
00 0° 00 
00 0° 0° 
00 0° 0 0 
00 0° 0 0 
00 0° 0 0 
00 0 0 00 
00 0 0 00 
00 0° 0 0 
0 0 0° 0° 
00 0° 00 

A 00 0° 0° 
00 0° 0° 
0 0 0° 00 
0 0 0° 0 0 
0° 0° 0 0 

0 0 0° 00 
0 0 0 0 0 0 

0 0 0 ° 0 0 
00 0 0 00 
00 0 ° 00 
0 0 0° 00 
0 0 0° 0 0 
0 0 0° 00 
00 0° 0 0 

°0 00 °0 
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PHXl lao 

00 
00 
0° 
00 
00 
o~, og, 
o~, 
og~ 00 
00 
0 0 
0 0 
00 
00 
0 0 

g~~ 
o~, 
00 
00 
00 
0 0 

0 gOe 
a 
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COMPONENT NUMBER EXAMPLE 

A23 A2 R1234 

=:rT-c..=. 
- --_ .. _._ .. _­---_._-- ..... 

II:\. STATIC 
V1:I SENSITIVE 

DEVICES 

.,4 

Vol. 2 Figure 9-138: A1401 Bus Board 
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A14 01 Bus Component Locator 
CI RCUIT SatE" SCHEM . 0 .. ,,, "" .. , CIRCUIT SCHEM SCHOll ""'"' BOARD CIRCUIT SCHUl ~,. BOARD .~, CIRCUIT SCHEll! SCHEM 8CMIIO 80ARO CIRCUIT SCHUl SCHEN BOARD 60-'110 
NUNBEM NUMBEA LOCATION NUMB ER """n,,,, NUMBER NUMBER LOCATION NUM BER lOCATION "'UM8ER NUMB ER """'~ NUMBER I.OCA.TION NUMBER NUMBER lOCATION NVIo/BEA LOCATION NUMBER ",UMBER LOCATION HUMBER LOCAllON 

"" ,1,'4_. " ... " "" ""4 _1 " ... " "" A1 ' - 1 .. ... " "'" Al ' _1 '" ... " """ A14 _1 " ... ~ 

". 01. 14-' .. ... " '" A"·' " ... " "" 1.14-\ .. ... " " ... .0." -1 " . .. ,. ,,,>00 .01.14- ' ,e . .. ,. 
"" "'1 4- 1 " ... " "" "" -1 ... ... " ",m AI' - \ "" ... " ""'" A'4 - 1 " ... ,. 

""" A14_1 '" ... ,. 

• -Asterisks indicate components located on the back of the board. 
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• 

This procedure 
assumes that the At 5 

Attenuator IS bad 

A" Are all No U145(1 is lor CH 1. U1350 is 
channels bad? lor CH 2. U1250 is lor AUX 1. f-----------------------------------_~ the correct 

outp"" 
enabled? 

No 

I, 
the voltage on 
R1465-R1 468 

ok? 

I, 
"'ATT~!STRB 

low on pin B oj 
UI150-UI4507 

Are 
the correct 
outputs 01 

U1150-U1450 
enabled (see 
Tab!e 3-')? 

Yo. 

No 

No 

No 

and U1150 is for AUX 2 

Disconnect 
P1153. Is the 

resistance to ground 
ok at P'1S3 pins 14 
and 20 (see Table 

9-7)1 

1,1he 
resistance to 
ground ok at 

P1153 pins 1e 
and 18 (see 
Table 9-7)? 

Reconnect 
P1153. Is 

~AnNSTRB 

low on pin 8 01 
U1150-U145O? 

No CotT~t the open or 
short on the circuit 

_d. 

No Remove the circuit board 
using the A15 Atlenuator 
disassembly procedure. 

NO,. ____ , 
Check and repair 
tile ... ATTNSTRB 

signal. 

I, 
the -12 V Yes 

regulator (Ul380) ~:...------­
ok? 

NO 

Check and repair 
Ul380 and associated 

circuitry. 

Is the 
resistance to 

ground at P1153 
pins 16 and 18 

ok (see 
Table 9-8)? 

Correct the + 5 V or 
-5 V problem on the 

circuit board. 

Do 
the outputs 01 

U'150-U1450 have 
the correct res istance 

10 ground (see 
Table 9--9)? 

Replace all lour 
hybrid attenuators. 

No Replace the hyblid 

NO 

Qttenualor that has the 
+ 5 V or -5 V problem. 

Remove the 10 screws 
from the A15 Attenualor 

board. Remove the board. 

I, the 
resistance 

from the output of 
Ul , 5O-U1450 

to ground 
"""oct? 

Replace the hybOO lor 
the corresponding 

channel. 

00 the hybrid 
attenuatars have the 
correct resistance to 

ground (see 
Table 9-9)? 

No Replace the circuit 
board-to-hybrid 

interconnect. 

I, 
there + 5Von 

pin 6, O/'ld -12Von 
pins 1 and 9 of 
U1150-U1450? 

y" 

I, 
~ ATTNSTRB low 

on pin 8 of 
Ull50-U1450? 

Run the 
vertAttenShiftRegRep 

diagnostic 

Does Ihe test 
pass? 

No 

No Check a1d repair + 5 V 
and -12 V supplies. 

Check and repair the 
~ ATTNSTRB signal. 

Check and repair the 
CCATTN signal. 

Vol. 2 Figure 9-1 39: Attenualor Troubleshooting Procedure 

--------------------------------------------------------------------------------------------------------------------------------------------------------~A~'~5~A~tt~e:n~u:a'~o~'------~V~o~~~2,-~9~.1~1~6 
TDS 520 Component L evel D iagnostic and Repair Manual 
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• Vol. 2 Table 9·7: Resistance with P1153 Disconnected 

P1153 Pin Resistance to Ground 

14 Open 

16 300fl 

18 300fl 

20 16 kO 

Vol. 2 T2Ible 9-8: Resistance at P1153 with Circuit Board Removed 

P1153 Pin Resistance to Ground 

16 Open 

18 Open 

Hybrid +5 V 1.2 kfl 

Hybrid - 5 V 1.3kfl 

Vol. 2 Table 9-9: Resistance with Circuit Board Removed 

U1150-U1450 Pin Hybrid Pin Resistance to Hybrid Ground 
Ground 

11 17 17 kGI ICGND 

12 20 17 kGI ICGND 

13 10 17k01 ICGND 

14 18 370fl RELAYGND Pin 8 

15 24 370fl RELAYGND Pin 8 

16 11 370fl RELAYGND Pin 8 

17 4 370fl RELAYGNO Pin 8 

18 25 1.1 kfl RELAYGNO Pin 8 

'DMM input current may affect reading. 

• 
TDS 520 Component Level Diagnostic and Repair Manual 

• GND • 
50flGND 

• 
3 

0"-5 

2 
OVl 

1 
SNC 

8 

• lXGND 

REI..AYGND __ A.A 

2' 
AC 

2' 
10XR 

12 
100XGND 

22 
10XGND 

13 
- 5VAT 

GND 

Vol. 2 Figure 9-140: Attenuator Hybrid 

14 
+ 5VAT 

20 
lOX 

15 
SIGour 

1 • 
GND 

17 
18 100X 

lOOXR 

lOOXGND 

Vol. 2 Figure 9-139: Attenuator Troubleshooting Procedure (Cont.) 
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1 I 

-
- - Wl100 G12l; 
9.!.l3 em' - e'2,3 Wl101 

C..l!.!2 -

G C1100 0 C1203 ell1 4 C1 103 Glll 4 G CW2 - -
Cl 106 C1206 

e" os 
P11 00 P1 200 

000 000000 e 11 07 000 00 0000 -

B 
-

B C1l 10 Ci 210 

A 
00000000 0 000 000000 

ATl1 00· AT12QO" 

Cll O, - o C1202 Ci 201 Cl 102 
Cl 104 C1204 

Cl1 09 C1209 
Rl ' 52 [IJ m R.!.:!§.l 

-
P1151 ID DD ODDODOI 

• 
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2 I 

W1200 G13l 1 Wl300· 

G13l3 
C11 3<! -

Wl201 W1301 C1136 

Cl= O Cl~O C1403 Cl303 CEl2 

G C..!.ll4 -C1205 C1306 C1305 C1406 

C1207 P1300 Cl 307 
00000 0000 000 0000 00 

Ci3l0 B C1410G 
0 U1450 TPl 

00000 00 00 U1380 00000000 0 

A1380 C1382Cl""CD:b 
AT, 3OQ" AT1400· 

OC1~ 
Cl 301 

OC1~ C1304 C1309 C1400 

rlJ II I W14~ R13S; 

",352 Wi4S7 

P1351IDDOODDDDOI 

AlB 
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3 

-
W1450 

W14S, 

G C1400 0 P1153 

C1405 
P14QO C1407 0 0 

0 0 - - -- 00 Cl334 W1462L1 465 
00 

W1465 W1463L1466 00 
= - --

W1 464 

C 1401 

C1 404 

W1466 

-- 00 
L1 467 00 

L1468 - 00 - 00 C1336 0 0 
0 0 
00 

0 

00 

COIol PONENT NUMBER EXAM PLE c __ _ 

A2l A2 R1 234 

= :TT-c..: 
..::::;;:.. 

<;>0 . ... ___ .. , _ ._.., ____ _ .- ...... __ ._ .... "" 
R:\ STATIC 
\:z>' SENSITIVE 

DEVICES 

Vo l. 2 Figure 9-141: A15 Attenuator Board 
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A15 Attenuator Component Locator 
CIRCUIT SCHE M SCHE Y '0 .. '" """ CIRCUIT seNE" ""',. -, ""''' CIRCUIT SCHEM SCHE'" ",." -, CIRClJIT SCHE '" SCHEW ~" BOARD CIRCUIT SCHE .. SCHEU eOARD BOARD 
NUMBER NUMBER lOCATION HUloIeER lOCATION NUMO ER NUMBER lOCATION NUMBER lOCATION NUMeER NY"'''''R LOCATION NUMBER lOCATION NUMBER N UMaER lOCATION NUMBER LOCATION NUMOER N UM BER LOCATION NU"8~" lOCATIOH 

"noo .0.15-0 ~ '" " C''''' A'S-O .. ." " CIllO " ... '" ... , ,.. ll46T " ... '0 '" ~ 1.11150 A15-o " '" " "roo "'" " '" " C"'" "'" .. ... , " C1311 A15-O '" ... , ,.. L14U " '5-0 " '" " "''''' ..,15-0 " '" " """ 415-0 '" '" " C"'" "'" .. ." " C1312 Al~-O 20 '" 
,.. "''''' " ... '" '" 

,.. .. "'" 415-0 '" '" ~ C"" " ... .. .. , 
" e1313 AIS-O " '" 

,.. PI 100 41S-0 ~ '" " "''''' " ... '" '" 2A 

C"" ,t,15-0 " 
.. , " el314 " ... '" ... , ,.. PIIS1 " ... " '" " 1.11 450 " ... " '" " Cl101 A1S-0 ~ .. , " CI201 415-0 " '" " e",. 415-0 '" '" " Pll53 .. '" " '" " Cl'02 .. '" ~ '" " C'" ""5-0 " 
.. , 

" """ ..,15-0 " ... , " "roo ""5-(1 .. '" " WI\OO " ... " '" " Cl103 " ... ~ '" " c"" A15-o .. .. , " e"" " ... '" '" 
,.. 

" "'" ..... '" '" " WIIDl " ... 50 .. , " CllGo! ... ,&-0 ~ '" " CIllO ""5-0 " .. , " """ " ... " '" 
,.. Pl~l A15-O ,e '" " .,roo "'" 50 .. , " Cl10i5 .0.15-0 ~ .,. 

" C111\ ""5-0 '" .. , " CI401 ..,15-0 " ... , " '''''' AI5-0 oc '" ~ Wl201 .&.15-0 50 ... , 2A 
CI106 "'15-0 '" '" " Cl112 ""5-0 '" '" " e"", ..... ' 0 '" " .,,'" ""5-0 50 '" 

,.. 
C lIO] ..,,5-0 " ... " Cll13 .. '" '" '" " e,,,,, .,~o '" '" 

,.. PollSI .,5-0 " '" " Wl301 A1 5-O 50 .. , '" Cll08 ...,5-0 '" ." " Cll1' AI5-O '" '" " e,~ .,r.-O '" ." " Po1152 .' 5-0 " '" " W1450 Alr.-O '" '" '" Cl101i1 " .. M ." " CUOI A15-O '" '" " C 1406 " .. '" '" " PoI351 ..,,5-0 '" '" " WI45 1 "'" '0 ." '" CIllO "'" " '" " CI)02 "'" 'C '" 
,.. e,,,, ""5-0 '" '" 

,.. 
"'" "'" '" '" 3A Wl462 "'" '" '" 3A 

Clll1 ... ,5-0 W '" " C"'3 ..... 'C '" " C I407 ... ,r.-O 50 '" " "'" "'" " '" '" WI463 AI 5-0 '0 '" 3A 
Cl112 . , 5-0 W '" " cu,. " ... '" '" " 

e,,,, ... , 5-0 50 '" " Po1 465 " .. '" '" " WI4&4 A15-0 50 '" " Cl113 "'" '0 '" " C"" ""5-0 '" '" '" e' .. ""5-0 00 '" '" "'" " ... '" '" " Wl465 .... " ." " Cll1' ..... '0 ." " C"" "'" 50 ." " C1410 " ... 50 ." ,.. Pol 467 .. '" '" ." " . ,'" " .. '0 '" " Cl1l<1 "'" 20 '" " cnOl "'" 50 '" " "'" " ... " '" " WI467 "'" " '" " Cll3I!J "'" '" '" '" C'" "'" 50 '" " "'" " ... w '" " .,'" "'" '" '" " CI201 "'" " ' " " C"" "'" '" '" " L14i96 " ... W '" " "" "'" " '" " 

• -Asterisks indicate components located on the back of the board. 
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Usa this procedure to determine H an 
oscilloscope problem is oaused by the 

Low Voltage Power Supply. Connect the 
oscilloscope to the correct power source. 

Turn on the principal power Switch. 

Does 
the oscilloscope 

power up, all the diagnosbcs 
pass, but sometime laler it 

powers down on 
its own? 

No 

The OSCilloscope may have 
powered down becallse it 

over-heated. Wait 5 mnutes 
and power up the oscilloscope. 

A" 
the Ironl-panel 

lights 
on? 

No 
Press the 

ON/STBY button 
Are the front-panel 

lights on? 

Replace 
fuse. Does 
fuse blow 

again? 

No Does Ihe 
oscWoscope 

wO<1<? 

No 

Yes 

Tum off the principal power 
switch. Disconnect 1he line cord 
from its power source. Remove 
the oscillosCope rear cover and 

cabinet using the Rear Cover 
and cabinet removal procedure. 
Connect the OSCilloscope to the 
correct power source. Tum on 

the principal power switch. 

o,eck the power supply voltages 
on J26 and J27 on the A 11 DRAM 

ProcesSOfIDisplay board (see 
Table 9-10). If necessary, 

temporarily short pins 3 and 5 (If 
J2£ to toggle the DniStandby 

Control circuit 

Yes 

No 

Tum off the principal power switch. 
Remove the two power cables from 
the right side 01 the osciMoscope. 

Tum on the principal power switch. 

y", 

""'" it IXlwer up 
normally and 
pass al l the 

diagnostics? 

No 

I, 
there 25 V 

No Yes 

Perlorm the Low Vottage Power Supply 
troubleshooting procedure, 

No 

Tum off the principal power 
switch. Disconnect the line cord 
Irom its power source. Remove 
the oscilloscope rear cover and 

cabinet using the Rear Cover 
and Cabinet removal procedure. 

""'" .,. 
oscillOscope have 

adequate ventilation (as 
specified In Section 2 
Operating Information 

y", 

I,.,. 

on page 2-1 oJ? 

No 

Create adequate 
ventilation. 

Per10fTT1 the Acquisition 
Processor troubleshooting 

procedure located in the A 1 0 
kquisition part 01 this section. 

across J27 pins 1 Yes 

fan's COflfle'Ctor 
securely attached to J20 

on the All DRAM 
ProcessorlDisplay 

boom? 
and 3 '011 the All DRAM 

ProcessorIDispiay 
board? 

No 
Was the 

problem that 

Vol. 2 Table 9·10: Normal Supply Voltages 
(Measured on J26 and J27 on the A 11 DRAM Processor/ Display board) 

Supply Lower Limit Upper Limit 

Ground (J26 or J27 pin 15) 

+ 5.1 VA (J27 pin 5) +5.0V + 5.2V 

+5.1 VB (J27 pin 17) +5.0 V + 5.2V 

+25 V (J27 pin 1) +23.5 V + 27.5 V 

+ 5 V (J26 pin 39) + 4.9V +5.1 V 

- 5.1 V (J26 p in 17) - 4.9 V - 5.2V 

+ 15 V (J26 pin 11) + 14.7 V + 15.3 V 

- 15 V (J26 pin 7) -14.7V - 15.3 V 

Vol , 2 Table 9-11 : No-Load Supply VoMages 
(Measured on J5 and J6 on the A 17 Main LV Power Supply board) 

Supply Lower limit Upper limit 

Ground (J5 or J6 pin 15) 

+5. 1 VA (J6 pin 5) +4.95 V + 5.25 V 

+5.1 VB (J6 pin 17) +4.95 V +5.25 V 

+25 V (J6 pin 1) +23.5 V +27.5V 

+5 V (J5 pin 39) +0.59V +0.81 V 

-5.1 V (J5 pin 17) -0.39 V - 0.61 V 

+ 15 V (J5 pin 11 ) + 1.05V + 1.75 V 

- 15 V (J5 pin 7) - 1.05 V -1.75V 
Wrthout a power su~ load , 

check the power supply voltages 
on the A17 Main LV Po"tYer Supply 

board (see Table 9-11).11 
necessary. temporarily short pins 

3 and 5 01 J5 to tO£gle the 
OnlStandby Control circuit 

Repair the path 
lrom J2 to J27 on 

the At' DRAM 
Processor/Display 

the oscilloscope Yes Pet10rm the Acquisition 
Processor troubleshooting 

"', 
the voltages 

ok' 

No 

Yos 

TDS 520 Com ponen t Level Diagnostic and Repair M anual 

boa<d. 
Is 

there 25V 
across the p ins 

ofJ20? 

No 

powered up, an the diagnostics 
pass, but sometime later it 

IXlwered down on 
its own? 

No 

The Low Voltage Power 
Supply is ok. Troubleshoct 

the power supply loads (tI1e 
rest of the oscilloscope). 

procedure located in the A 10 
Acquisition part of this section. 

Vol. 2 Figure 9·142: A 16 Low Voltage Power Supply Module Isolation Troubleshooting Procedure 
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• 

This procedure assumes that you 
have perlormed the Standby Supply 

troubleshooting procedure. 

WARNING I 

Note: the 60 V supply and the jumper 
to d isable the Input Under Voltage 

Lockout are both still installed. 

Line voltage and voltages up to 800 vac are accessible curing this 
procedure. Refer to the Safety Summary at the front of Ihi$ manual for 
safety information. Turn rne power svf/tcn off and unplug rne power COrd 
before Starring this troubleShooting procedure. 

No 

• !he 
FET DRIVE sigl'\al 

at W2 pin 11? (See 
F"tgUfe 9-145.) 

Yo. 

No 

Ye, ;:---::--C-."...---, 
Tum off and disconnect 

the 60 V supply. 
Perform the Main Converter Control 

troubleshooting procedure. 

I, 
U2 (A19) 

pin 6 loW? 

No 

Check and repair U2, 
0 4- 06, and 

associated ci rcuitry. 

-. are six circuits 
that can hold U2 pin 6 low. 

Is EITOI' Amplifier U1A pin 3 at 
+ 2.5 II? Is Error Amplifier 

U1A pin , high? Is 
Error Amplffier U1A 

pin 2 loW? 

No 

lOS 520 Componenl l evel Diagnostic and Repair Manual 

I, 
CulTentUmit 

comparator U3B pin 5 at 
2.5 V? Is U38 pin G low? 

Is U3B pin 7 being 
allowed to go high 

by U3B? 

No 

Scans by ArtekMedia -> 2011 

" Input Under Voltage Lockout 
comparator Ul B pin 5 at 2.5 II? 
Is Input UncIer vottage lockout 

comparator Ul B pin 6 the + 15 V Bias? 
Is U18 pin 7 low? Does U18 
pin 7 go high if the jumper 

at R 1 is temporarily 
<emoWd? 

No 

Yo. 
Is U3 

pin 2 low (A19 Power 
Factor Control board)? Is 
U3 pin 3 al 2.5 II? Is U3 

pin 1 high? 

No 

y" 

• !he 
ooIector·to-emitter 

voltage of 02 at 2.5 V 
(A19 Power Factor 

Con'aoI board)? Is the 
base-tHlmitter voltage 01 

Q1 at 0.0 V? 

Check and r~r the 
Reset Detect circuit 

No 

Vol. 2 Figure 9-143: Boost Conlrol Troubleshooting Procedure 

A1 6 (A17 , AlB, and A19) LowVoMage Power$upply Vol. 2 9-121 
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Vol. 2 Figure 9-144: as and a6 Gate Drive Waveforms 
(With 60 VDe Input, and Bulk - As the Ground Reference) 
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I 
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"j 

........ , ................ . 
CH l COUPLI . . 

AC 

Vol. 2 Figure 9-145: FET DRIVE Waveform 
(With 60 VDC Input, and Bulk - As the Ground Reference) 

ros 520 Component Level Diagnostic and Repair Manual 

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

I N U~ R T 
ON 'OF F , 

Vol. 2 Figure 9-143: Boost Control Troubleshooting Procedure (Cant.) 
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518rt troubleshooting the Low 
Voltage Power Supply with this 

procedure if you know the supply is 
bad . This first procedure is the 

Slandb"( SUpply portion 01 the Low 
IJo/Iage Power Supply 

troubleshOOting procedure. 

Tum the power switch off. On the A 19 Power Factor 
Control boat'd, connect a jumper from the positive 

side 01 Cl (top o! A15) to the + 12 V bias (1N2 pin 7) . 
This will disable the Input Under Voltage Lockout 

circuit. Connect a 60 vae current-limited supply to 
bulk cap C12 (1.17 Main LV Power Supply board) . 

Note: The voIages and waveforms ob1ained 
usilg this procedure are only valid with the 
DC voltages applied durir;g this procedure, 
Voltages and waveforms obtained will vary 

with applied voltage and load. 

N. the 

NOTE 

This ptocedure requires two DC supplies: a 60 V 2 A supply (cuffent limited 
withOut fO/dbaCk) and a 0-35 V supply. 

WARNING I 
Line volrage and voltages up to 800 VDC ate accessible during this procedure. 
Refer to the Safety Summary at the front of this manual fOf safety information. 
Turn the power switch off and unplug the power cord before starting this 
troubleShOOtir.g procedure. 

blas YOItages at W4 Yes 
pi'I 7 and at "W2 pin 7 

correct (13.2 V and 

PerrOI'm the Boost Control 
troubleshooting procedure. 

13.5 V)? 

No 

Ooeo 
he 00 II wpply go 

into current 
limit? 

Yes 

Check for and repair 
sheri on bulk cap C12 

node (All Main LV 
POWcf Supply board). 

Yes 

Check for and repair 
short on 09 collector 
node IC1S. VR4 . VRS, 

All. and CA7). 

ToS 520 Component Leve l Diagnostic and Repair Manual 

No ,,00 
switching? 

Yes 

No 

Check lor and repair 
short on + lS V and 
+ 12 V bias outputs 
(C16, C23. CR17. 

and CR8) . 

" ag-
Check and repair 09 base 

No driw componentt: (R23, 
driven about 

0.7 II? 

Ye' 

Check and repair 
n. 09. and 
associated 

oomponents. 

R25, R29, C17, C1B, 
CR9-CR12. and VR1) . 

Scans by ArtekMedia -> 2011 

Vol. 2 Figure 9·146: Low Voltage Power Supply Troubleshooting Procedure 
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Do not connect more man + 15 V between W4 pins 7 and 9. Double­
check connections before turning the power on. Turn off all of the power 
before changing or making connections to the low voltage power supply. 

This procedure assumes that you 
have performed the Boost Control 

troubleshooting procedure. 
WARNING I 

Connect a ju mper from l14A p in 6 (top 01 AI ) 
to W4 pin 7. This will disable the Low Bulk 
Fau~ circuit. Connect + 14 V between W4 

Line voltage and voltages up to 800 VDC are accessible during this 
procedure. Refer to the Safety Summary at the front of this manual for 
safety information. Turn the power switch off and unplug the power cord 
before starting this troubleshooting procedure. 

pins 7 (+) and 9 H on the AIS Main 
Converter Control board. 

A", 
Q7 and 0 8 

receMng gate 
drive (see Figure 

9-148)? 

No 

Note: the bias and jumper to 
disable the Low Bulk Fault 

circuitry are still connected. 

Is the 
GATE DRIVE signal 

(see Figure 9--149) at 
W4 p'n 10? 

No 

Is US 
pin 10 
1o"N? 

No 

us p in 10 should not be 

Trace GATE DANE from W4 pin 10 
through 010 and all to the gates 01 

Q7 and 08. Repair problem. 

Check and repair U5 and associated 
components (see Table 9-12 and 

waveform Figure 9-1501. 

Connect a jumper across A33 
(A17 Maln LV Power Supply 

board). This will force the 
high. Check and repair the L _____ _ _ _ _______ +j 

Low Bulk Fault and r 
maximum duty cycle. Connect 

a variable voltage supply 
( .. 7 V) tn J6 pin 5 (top of R42 

With heat sink as ground) 

While 
increasing the voltage 

at J6 pin 5. does the gate 
drive to 07 and 08 disappear 
momentarily after the voltage 
at J6 pin 5 goes above 6 V 

but before it 
reaches 7 V? 

Disconnect the variable 

One-Sho1: Trigger circuits. 

No Check and repair the One-Shot 
Tr,gger circuit (U3B) and the f--------------' 

circuitry in the path to it. 

voltage supply from JS pin 5. I ~ _______ _ _ ___________________ .J 
Connect the variable voltage r 
supply (+ 35 V} to J6 pin 1. 

lDS 520 Component Level Diagnostic and Repair Manual 

US Pin 

2 

5 

6 

7 

8 

9 

13 

15 

While 
incteMing tho 

voltage at J6 pin 1 , does 
the gate drive to 07 and 

as disappear momentarily 
after the voltage at J6 pin 1 

goes aI:x:tve 30 V but 
before it reaches 

35 V? 

Aemove the 14 V bias supply 
!rom W4 (.~I !l Main COnverter 

Control board W4 pins 7 and 9) . 
Remove the ju mper from R33 

Perform the Power Supply 
Primary troubleshooting 

procedure 

Vol. 2 Table 9·12; Voltages on US 

Voltage with 60 V DC Input 

1.0 V 

4.95 V 

See Rgure 9-150 

3.76 V 

See Figure 9-150 

4.88 V 

5.76 V 

14.1 V 

14.1 V 

No Check and repair R52. R62. 
R84. and the path to the f-o--~ 
One-Shot Trigger circuit. 

Vol. 2 Figure 9·147: Main Converter Control Troubleshooting Procedure 
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Vol. 2 Figure 9·148: 07 and as GATE DRIVE 
(With 60 VDe Input, and Bulk - As the Ground Reference) 
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H l. 

C H l. :C OU P L I 

A :C 

50 : n 
ON : D ££. 

Vol. 2 Figure 9-149: GATE DRIVE 
(With 60 VDe Input, and W4 pin 9 - As the Ground Reference) 
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CH l. l.'U A 2}1 S 'l. . 4 5 u :U ER T 

.. . . ·· ·· ··· 1· · . . ! . . .. / 
/ ' .................. + ...... ..... :.,r . . .. __ ._ .......... . ............ ; 

Hl 

C H l. :CO UPL I 
A [: ; 

. ........ , .. 

. ...... , .... . ..... .... , ... .... ........ . 
50 , n 

ON I D£.£. 

Vol. 2 Figure 9-150: US Pin 7 

I N VE R T 

ON: D £.F 

(With 60 VDe Input, and W4 pin 9 - As the Ground Reference) 

Vol. 2 Figure 9-147: Main Convener Control Troubleshooting Procedure (Cont.) 
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WARNING I This procedure assumes that you 
have pertormed the Main Converter 
Control trolbleshooting procedure 

Move jumper Irom W4 p in 7 to W4 pin 9 
This will force a low-bulk fault. shutting 

down the Main Converter 

Line VOltage and voltages up to 800 VDC are accessible during this 
procedure. Refer to the Safety Summary at the front of this manual for 
safety information. Tum the power switch off and unplug the power cord 
before starting this troubleshooting procedure. 

Turn power 
switch 81 off. Connect a 60 V 

current-limited supply to Jl . Does the 
voltage on Ihe positive side of C12 (on 
the A19 PowEr Factor Control board) 
charge to a regulated 400 V when the 

power switch 81 is 
tuned on? 

No 

PerfCll'Tn the Power Supply Secondary 
troubleshooting prn:edure. 

I, 
the 00 V supply in 

current 
limit? 

>-cY~=-___ -I Look fot and repair short , _______ ~ 
on the AC sde of CAS. r 

Is the 
VOltage at elZ Yes Make sure that the 
more positive >-='-----1 Main Con\Iener is orrf----------J 
than the 60 V and that T6 is ok. 

supply? 

AreaS 
and 0 5 receivi ng gate Yes 
drive (about 40 J.ls on :>-,':"' __ ~.j 
and 30 J.ls off)? (See 

Figure 9-151 .) 

No 

Repeat the Boost Control 
troubleshooting procedure and 

check tor current limit 

Check the drain voltages of 05 
and Q6, an:l find out Why the 

Boost Converter is not 
transferring energy to C12 

TDS 520 Component Level Diagnostic and Repair Manual 

CH.l A .1 ~ s 2.51') U UERT 

. . . . . . 
... .... _., ....... _ .. c·-····_·· __ ··-'-__ ·t ·_ c . .. _ ...... , .. )._ ...•. _ ...... - ...........•............... ....•.... _ ... . _ - _ .. 

... ... ~ .. "', : . .ccJ 

CH.l 

....... : ........ ... .. ... .................... .... .. . -.. 

CH.l <:; OUP L I 
AC G N 0 

5 ,," " 
ON: Q££. 

Vol. 2 Figure 9-151: 05 and as Gate Drive 
(With SO VDC Input, and Bulk - As the Ground Reference) 

IN UE R T 
ON iDFF 

Vol. 2 Figure 9-152: Power Supply Primary Troubleshooting Procedure 
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This plOcedure assumes that you 
have performed the Power Suppy 

Primary troubleShooting 
procedure 

WARNING I 

Tum the power off. Remove the 
jumper from U4A pin 6. This will 

remove the low-bulk fault and allow 

Line voltage and voltages up to 800 VDC are accessible during this 
procedure. Refer to the Safety Summary at the front of this manual for 
S.:;Jfety informt:Jtion. Turn the power switch off and unplug the power curd 
before starting this troubleshooting procedure. 

the Main Convener to start, 

Tum 1he power 
on. Using J6 pin 39 as 

ground, measure the output 
voltage of each supply listed 
in Table 9-14. Are all supplies 

at their correct 
voltages? 

No 

Tum the power of. Remove all jumpers 
and power sources. Check the power 

supply with normal line input and loads. 

Too much power is being drawn 
Doe, 

thevo/lage 
at C12 
drop? 

Yes somewhere. Check and repair each supply 
r:~----I output and its associated components for 1--------1 

shorts. (With both power switches oft you 
should be able 10 charge the output of 

No 
each supply wrJ"J an external supply.) 

I, >~~--~.r~~~~~~~~~~~---------~~ the sU'""'"y Y", ~_ 
1""1"" ........... k and repair "chirp" rTKXle 

in ·chirp· fault circuits. (See Table 9-13.) 
mode? 

No 

07 and ~receiving ';Y~":... __ .rCh~OC~k~Ihe~~d~,ru~·n~"",,~~g~"~0~I~a:;]7 '-~ _________ ...J 
gate we? (See = and 08 and the vottage on T6. r 

Figure 9-153.) 

No 

Go to the start of this 
procechxe and check 

for current limit. 

rDS 520 Component Level Diagnostic and Repair Manual 
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CHl A l}A :s ;z.se u ;U ER T 

... ...... 'r' .... """ .. =~~.;;:;; 

· . . · . . · . . _.-... --7 .. --.---.. --~--... - .. ----.. ~--- .. . .. "--'-~-" -----.'-" ""--' ._ ..... .., ... --... -._-.... _-

1 

... .. . ~ ........... . . , ....... ... .... ...... -
SE'l j n 

ON I n F F 
CHl r: OUPl.. I NG : 

A;C Or: G NO 1 __ -

IN UE R T 
ON 'OFF 1 __ -

Vol. 2 Figure 9-153: Q7 and 08 Gate Drive 
(With 60 VDC Input, and Bulk - As the Ground Reference) 

Vol. 2 Table 9-13: Chirp Mode Fault Circuits 

Supply Fault Circuit 

+ 5,1 VA Over Current U1A and U3A 

+5.1 VB Over Current U1B and U3B 

+5.1 V Over Voltage CR23, R49, and RSO 

+25 V Over Voltage CR25, R52, R62, and R84 

+25V Over Current U2A 

±5Vand ±15V Voltage Sum US and Q12 

Vol. 2 Table 9·14: No-load Supply Voltages 

Supply Voltage Lower Limit Upper Limit 

+5.1 VA +"5.1 V +5.0'1 +5.25V 

+5.1 VB +5.1 V + 5.0V + S.2S V 

+25 V +25'1 + 23.5 V + 27.5 V 

+ 5V + 0.6'1 + 0.5V + 0.8 V 

-5.1 V - 0.5 V - 0.45 V - 0,55 V 

+ 15 V + 1.4 V + 1.2V + 1.6V 

-15 V -1 .4 V -1.2 V -1.6V 

Vol. 2 Figure 9·154: Power Supply Secondary Troubleshooting Procedure 
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Vol. 2 Figure 9-1 55: A17 Main LV Power Supply Board (Section A) 
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COMPONENT NUMBER EXAMPLE 

A23 A'l. R1234 

=::::T"T-c..:=, -_.-
~-.-..,-......,.. Ift"Io .......... __ r_ ... 

R:\ STATIC 
\l)' SENSrTI'/E 

DEVICES 
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Vol. 2 Figure 9·156: A 17 Main LV Power Supply Board (Section B) 
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DEVICES 

Vol. 2 Figure 9-157: A17 Main LV Power Supply Board (Section C) 
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CONPONENT NUMBER EXAMPl£ 
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It\ STATIC 
\:J::/ SENSITIVE 

DEVICES 

Vol. 2 Figure 9-158: A 17 Main LV Power Supply Board (Section D) 
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A17 Main LV Power Supply Component Locator 
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NUMBER NUMBER LOCATION NUMBER LOCATION NUMBER NUMBER LOCAtION NUMBER lOCA.TION NUMBER NUMBER LOCATION NUMBER LOCATION NUMBER N UMBER lDCATION NUNBER LOCATION NUMBER NUMBER LOCATIO" NUMBER LOCATION 
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• "Asterisks indicate components located on the back ot the board. 
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COMPONENT NUMBER EXAMPLE 

A23 A2 R1 234 :rr-L..:=, 
-= ...'::... ,.!If, 

0><_ .. _._", __ - ---,,_.- .......... 
R:'\ STATIC 
\3:1 SENSITIVE 

DEVICES 

A18 

Vol. 2 Figure 9·160: A 1 B Main Converter Control Board 
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A 18 Main Converter Control Component Locator 
CIRCUIT SCHEr.! SCHEIoI .""" BOARD CIRCUIT SCHEM SCHEM BOARD BOARD CIRCUIT SCHEM SCHOol BOARD BOARD CIRCUIT SCHEM SCHEM BOARD &OARO CHlClHT SCHUl SCHEIoI ""'''' I 

BOARD 
NUMBER NUMBER lOCAT ION NUMBER LOCATION ';UMBER Nt/MBER lOCATION NUMBER lOCA.TION NUMBER NUMBER LOCATION NUMBER lOCATION NUMBER NUMBER LOCATION NUMBER LOCATION NUMBER NUNSER lOCATION NUMBER LOCATION 

C' Al!_l '0 ". " W A16 -1 '" ... .. 0' A1 6-1 'C '" .. "''' A18 - 1 " '" " '" A16-1 ~ '" " C, A18-' '" ." " .,. 11.16-1 ' C '" " " ,1,18-1 " ". .. "" 11.16- 1 " '" " '"" 1\18-1 " '" '" C, 11.1 8-1 '" '" "- "" 01,16- \ '" ... " '" 11. 18_1 W '" .. '" A16 - 1 '" ~:6 " '" .0.1 8- 1 " , .. " ~ .0.1 8- 1 " '" " "'" .0.18 _ 1 " ". '" " A1 8-1 " '" .. '" .0.16 - 1 " ... " '" ""S-' .. '" " CS .0.18- 1 " , .. " C"' .0.16- 1 2C ". " " .0.16-1 " ". .. "'. .0.16 - 1 " '" " '" 1'.18-1 " '" .. 
co A18- 1 " ... " C .. .0.18- 1 " '" " " .0.18-1 " , .. " '" .0.18- ' " . .. .. 
C, .0.18- 1 " AU " coo .0.18 _1 '" ... " '" .0.18-1 " ... " '" A1S- ' " '" " el l A .0.18-' " '" .. 
C. A18- 1 " AU .. C~10 .0.18 - ' " '" " "' ""S-' " '" " "" A18 - 1 " ... .. "" .0.18-1 " ... OA 
C. A18-1 '" A" OA CRll 11.18-' . C '" OA " Al!- l 'C '" OA '" 11.111-1 " '" " "" A18 - 1 " ." OA 
C'" A18-' " '" " CR12 11.18- 1 '" '" " M 11.18- 1 " ". .. '" 11.18- 1 " ." .. "" 11.18-1 "' , .. .. 
cn 11.18-1 OA '" " "" 11.18- 1 " '" 2A '''' AU- l 2C ." .. "" 11.18-1 " '" OA OJ' A18- 1 '" '" OA 

"" 11.18- 1 .. ." 2A CR1 4 11.18- 1 " ". OA '" 11.18-1 " ." " '" /1.18- 1 " ." " UJB 11.16- 1 '" '" .. 
C" 11.18- 1 .. A" " CHIS 11.1&-1 '0 ." .. '" /1.1 6-1 " '" " '" Ala-l " "" .. 'J<lA AI ! - l " '" .. 
COO 11.1&-1 .. .'" " "" 11.18_1 'C ." " '" /1.1 6-1 " '" " '" /1.18- 1 " ". " "" 11.18- 1 " , .. Ok 

C'" Al8--1 '" ." " '" 11.1 8- ' '0 '" " '" A18- 1 '" '" .. V'C 11.16-1 " , .. Ok 

C" AIS-l " ." " ,~ 11.18- 1 '" '" .. '" 11.18- 1 • 0 ... '" '" 11.18-1 " .'18 " "" 11.18- 1 " '" .. 
'" 11.18- 1 '" '" .. '" 11.18_1 " '" " "" 11.18- 1 " '" " "' 11.1 8--1 '" '" "-cm 11.18--1 '" '" .. ,,, 11.18- 1 '" ." " '" 11.18- 1 '" "" Ok 

"'" 11.18-1 " .'" " " 11.18-1 " '" .. RO. 11.18- 1 " ." " "" 11.18-1 " '" " '" 11.18-1 " '" " 

• 

• "Asterisks indicate components localed on the back of the board. 
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A 19 Power Factor Control Component Locator 
CIRCUIT SCHEM SCHEIoI BOARD '''''''0 CIRCUIT SCHEM SCHEMI BOARD rom CIRCUIT SCtiEM SCHEM BOARD BOARD CIRCUIT SCHEM SctlEM BOARD BOARD CIRCUIl SCHEN SCHEN BOARD BOARD 
NUMBER NUMBER lOCATION NUMBER lOCATION NUMBER NUM 8 ER LOCATION NUMBER LOCATION NUM8ER NUN8ER LOCATION NUMBER LOCATION NUMBER NUM8ER lOCATION 'NUMBER lOCATION NUMBER NUMBER lOCATION NUMBER LOCATION 

" 11.19- ' " '" " "" 11.'9- ' " '" " DO 11.19- ' " '" " "" 11.'9- ' W '" " "" A'~- ' " '" " " 11.'9-' " '" " C"' 11. '9-' " '" " DO 11.'9- ' '" '" 
,.. 

"" 11.'9- ' " 
,,, 

" '"' 11. ' 9- ' " '" " " 11.'9_' X '" " COO 11.'9- ' '" '" " "" 11.'9- 1 ,. ,,, 
" "" 11.'9-' " '" " " 11.19-' '" '" " CO< 11.19-1 " '" " " 11.'9- 1 W '" " "" 11. '9-' " '" " "" AIii- ' " '" " '" 11.19_' " '" " CRS 11.19--1 " '" " "' 11.'9-' 3C '" " "" 11.19-) '" '" " Rill 11.19-1 . C '" " " 11.' 9_1 " '" 

,.. 
C"' 11.'9--1 " '" " oo 11.'9-' 3C '" " "" 11.'9-' 00 '" " C, 11. \51- \ " '" " "" A'9-' " '" " "' 11.\9-1 '" '" " "" 11.19- \ '" 

,,, 
" "" Alii-I X '" " " 11.'9- \ " '" " C"' 11.\9-' " '" " " 11.'9-1 " '" " "" AIii-) W ,,, 
" "" A' Ii-' W '" " " 11.'9- 1 . C '" " C"' 11.' 9- 1 " '" " "' 11.'9- 1 '" '" " "" 11.\9- 1 20 ,,, 
" "" A' 9-1 " '" " COO A19-1 3C '" " CR' O A'9-' " '" " "' 11.19- ' '" '" " "" 11.18-1 '" '" " "" AIii- I . C '" " cn 11.19-1 20 '" " CRll 11.1 9- 1 " '" " .. 11.19-1 '" '" " '" 11."'- 1 '" '" " "20 11.1 9--1 . C '" " C" ,01,19_' " '" " "' AI9--1 '" '" " "" 11.19- 1 '" '" " "'0 11.19- 1 '" '" " cn ,01, 19-1 " '" " 0' 11. '9- 1 '" '" " "0 ,01,19--1 3C '" " "" 11.19-1 20 '" " "" 11.1 9--1 " '" " CO. 11.'9_' ,.. ". " 0' AI ii-I '" '" " '" 11.19--' " '" " "" 11.19-1 '" '" " "" ,01,, 9--, " '" " C" 11.19- 1 ,.. ". " 0' AIii- , " '" " '" 11.19-1 '" '" " "" 11. '9- ' '" '" " '" AIii-' '" '" " ". 11. ' 9- ' " '" " "'" AI9-1 "' '" " '" 11.'9- ' 20 '" " 

• -Asterisks Indicate components located on the back of the board. 
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ThiS procedure assumes 
that you have perlormed the 

Video. Sync. and Scan 
troubleshooting procedure 

" TP352 a 
regulated 
+2O.5V? 

y" 

Alto" 

Doe, 
adjusting R444 

bring 1t1e voltage at 
TP352 back to a 

regulated 
+ 20.5 V? 

No 

Check and repair 
U438 and associated 

circuitry. 

Use 1I1e A20 CRT 
5 minute warm-~, 

is the display 
background slightly 

visible? 

Yes Driver Adjustment after 

No 

can 
retrace lines 
be seen on 

1t1e display? 

Is the 
CRT G1 GAN 

blanking signal at 
V1000 pin 1? 

Check and repair 
V1000 and 

aSSOCiated circuity . 

Repair procedure to 
adjust R569 after the 

oscilloscope has 
warmed up. 

Is the 
No display dim, -soft, - No 

or out of focus and 

No 

larger than 
normal? 

The CRT anode vottage 
(CRT ANODE) is low. Check 
and repair T225. 0205. other 
horizontal scan circuitry. and 

associated circuitry. 

Check and repair 
0538 and 

associated circuitry. 

lOS 520 Com ponent Level Diagnostic and Repair Manual 

Scans by Artekmedia:> 2011 

WARNING. 

Voltages in excess of 500 v are present at severa/loca­
tions on this circuit board. The CRT anode is near 12 .IcY. 
When disconnecting the CRT anode lead, discharge the 
CRT anode to the CRT outer dag before troubleshooting. 
Some heat sinks operate at a high voltage and present a 
shock haz8fd if touched. 

D~ 

r---~: the display have 
normal bfightness, 

but poor 
focus? 

No 

Check both the CENTER and CORNER 
FOCUS adjustments. The adjustment slug 

of L 167 is sealed and must be carefully 
broken loose. The focus range is over a 

small portion of the totaJ L 167 adjustment 
tl1ilge. Nole: Gross misadjustrnent of L 167 
may cause the overall picture to defocus 

and its size to change. 

Is the 
display 

geometrically distorted, 
not centered, too 

big, or too 
small? 

y", 

Doe, 
the display have 

bowed sides, bowed 
top. bowed bottom. 

Of" non-parallel 
edges? 

No 

No 

A damaged or defective deflection 
yol(tl can cause these faults. 

can 
the comer 
focus be 
adjusted? 

No 

Replace the CRT/deflection yoke 
combination (V1000/1100A/L100B). 

Is the 
conect 

waveform at 
TP172? 

Yo. 

No Check and repair L 167. 
C171, C279, CR369, and 

associated circuitry. 

'"'''' size and 
position 01 the 

display ok? 

Are the 
sides and top 

and bottom edges of 
the display parallel to 
each other, but not 

to the bezel 
edges? 

D~1he 
FOCUS_BW voltage 

vary about 300 V when " U"le correct 
No Check and repair 

C278, R372, P1000, 
and associated 

Cir.cuitry. 
CENTER FOCUS 

(R570) is 
adjusted? 

signal at VtOOO 
pin 7? 

No 

No 

No 

" there +500 

The yoke is rotated on the CRT neck. 
Loosen the clamp at the rear of the 
yoke and rotate the yoke until the 

at one end and -165 V 
on the other end of the 

R560. R570. 
and R468 

divider? 

No Check and repair the + 500 V 
su~y. C453. CR246.and 
associated components. 

sides of the display are parallel to the 
corresponding edge of the CRT bezel. 

Retighten the yoke clamp. 

Adjust R530. 1105. 
and the ring 

magnets on the rear 
of the deflection 

yoke. The 
adjustment slug for 
L 105 is sealed and 
m ust be carefully 

broken loose. 

Do,,, 
the display ha .... e 
poor vertical or 

horizontal 
linearity? 

y", 

""'" the 
display have 
poor vertical 

linearity? 

Adjust 
the vertical 

linearity using R528. 
Does adjustment fix 

the linearity 
problem? 

No 

No 

No 

Doe, 
the display 

have bright vertical Yes 
bands near the lett 

side 01 the 
display? 

No 

Doe, 
the d isplay 
haVe bright 

vertical bands 

ow" 
center? 

Check and repair 

0205 "'" associated circuitry. 

Horizontal linearity is not 
adjustable. Check and 
repair L100. 0320, the 
CRT ldeflection yoke 

combination 
(V10001l100All100B). and 

associated circuitry. 

Check and repair C322. 
C323. C330. ~22, R326, 

R528, R410. the 
CRT/deflection yoke 

combination 
(V1000/L100NL100B), and 

associated c.rcuitry. 

Check and repair 
yoke damping parts 
R234. R238, C236, 

CA333. and 
associated circuitry. 

Vol. 2 Figure 9-163: Display Distortion Troubleshooting Procedure 
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Note: Use tho waveforms supplied 
with the schematics to verify correct Signals. 
Check lor +24 Vat J57~ pin 1, VIDEO_OUT 

al J574 pin 13, - VSYNC at J574 pin 10, 
and - HSYNC at J574 pin 8. 

".., 
display saeen 

dark, or is there no 
display? 

Is U438 
pin 3 at 
+24V/ 

No Check and flilpair the A11 ORAM 
Processor/Display board and the 

low voltage power supply. 

No Perform the Video, Sync, and 
Scan troubleshooting 

procedure. 

Check and repair 
the low voltage 
power supply. 

No Check and/or 

No 

replace fuse F553, 

Check and repair the 
All DRAM 

Processor/Display board. 

WARNING. 

During an overload the heat 
sink for U438 may be hot 
enough to cause burns. 
The heat sink is at + 24 V. 

Is TP352 at 
+ 20.5 V? 

'"'''' VIDEO (JlfT 
stgnal at .£J74 

pin 13" 

V" 

carefully 
check the No U 

temperatt.e 01 
U438. Is U438 

No Check and tepair the 
A1l0RAM 

ProcessorJOispiay 
bo,,,d 

""'" 

WARNING. 

VOltages in excess of 500 V are present at several 
locations on this circuit board. The CRT anode is near 
12 kV When disconnecting the CRT anode (ead, 
discharge the CRT anode to the CRT oute, dag 
before lIoubleshooting. Some heat sinks cperate at a 
high voltage and present a shock hazard if touched. 

No 
Measure the 

ClJrrent through F553. 
The ClJrrent should be 
less than 1.3 A. Is 1he 

current normal or _k>W? 

Check and repair U438 
and associated circuitry. 

No 

In the order 
listed, check 
m repai" 

0205, 
CR205, 
CR149, 

C320, U428, 
C248, C455, 
C423, C258. 
1225, 11 00A. 

and V1000. 

Adjust 
R569while 

watching the display 
screen. Ooes a lighted 

background appear with 
no picture (video) 

Information? 

No 

Yes Check and repair Q456. 
Q452, Q464, VR458, and 

associated clrcui11y, 

Use a high-voltage probe to check the 
12 xV anode voltage. Do not allow the 
metal end of the probe to come near 
any Jaw-voltage circuitry or ground. A 
high-voltage arc may damage this 
circuitly or circuitry in other parts of 
the oscilloscope. 

Measure 
an voltages at 1he 
CRT socket and 
the CRT anode. 
Are aI YOItages 

""""'" 
V", 

_the 
heater of 

Vl000 have 
continuity? 

No 

Replace V1000. 

No ''''" CRT G2 RED voltage at -Pl 000 
pin 51 

V" 

Check and repair 
Vl000, 0538, and 

associated circuitry. 

No 
I, 

there abOu'l 
+500V at the 
in put side 01 

R374? 

No 

Is there 
about + 500 V al 

the diode (CR253) 
side 01 
R278? 

No 

Is thefe + 50 V 
at R353? 

Check and repair 
T225, CR253, and 

associated circuitry. 

V" 

Ve, 

No 

Check and repair 
R374 and 

associated circuitry. 

Check and repair 
R278 and C2T7. 

No 
secondary VOltages 
on T225 indicate the 

horizontal scan has tailed. 
Is the nyback pulse 
(about 350 V peak) 

al pin 3 ot 
12251 

Check and repai r 
1225 and associated 

circuitry. 

1race the signal path 
No from T225 pin 3 10 

U41S, Repair the 
delective circuit 

Vol. 2 Figure 9-164: Display Driver TroubleShooting Procedure 
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This procedure assumes 
that you have performed the 

Display Driver troubleshoollng 
procedure 

" the display 
screen bright 

with no 
video? 

y" 

Is the 
VIDEO OlIT 

signal al J574 pin 13, 
and is the black level 
of the VIDEO OlIT 

signal near 
a.oV'> 

Ye, 

Is the 
VIDEO OUT 

signal at 1he base of 
Q464, and is the 
black level of tile 

signal near 
0.0 V? 

Ye, 

Is there 
SOVDCat 

A353? 

Ye, 

Is the 
video signal at 

the collector of 0456 
absent. compressed. 

or alless than a 
45VDC 

level? 

No 

No 

Check and repair Q456, 
Q462. 0464, an:::l 

associated circuitry 

No 

No 

No 

WA F?N IN G I 
Voltages in excess of SOD V are present at st' .'€ra! locatIons 
on this circuit board. The CRT anode IS Ilea! 12 kV Wflen 
disconnecting the CRT anode lead. dlscnarge Ihe CRT 
anode to the CRT outer dag before troubleShooting. Some 
heat sinks operate at a high voitage and present a shock 
hazard if touched. 

Check and repair the 
All DRAM 

ProcessorIDisplay 
_d. 

Loss of vertical or horizon­
tal deflection may cause <= CRT phosphor damage. ==> 
After the deflection failure 
is repaired, check for CRT 
phosphor damage. 

Is the 

No 

Is the 
only display 
on-screen a 

bright vertical 
line? 

I, 
the CRT 

anode voltage 
(CRT_ANODE) 

loW? 

No 

only display 
on-screen a bright 
horizontal line wlth 

no vertical 
scan? Check and repair l100A. 

C320. Ll00. Ll05. and 
associated circurtr'y. 

Check and repair 0464. 
R572. and associated 

circuitry. 

Check and repair 
the path 110m R353 

10 T225. 

While 
adjustjng R569 

does the voltage at 
Vl000 pIli 1 vary from 

-20 V to + 30 V. and does 
the bright field on the 

display screen 
vary? 

Is there a No 
signal at U428 

pin 4? 

Is Ihe"" a 
ramp signal 

at A335? 

Yes 

No 

Check and repar U428 
and associated 

circuitry. 

Check and tepar J340, 
P340. L l00B. and 

associated circuitry 

Check and repai r 
R335 and associated 

circuitry 

No Tum off the oscilloscope 
power. Disconnect 
Pl000. Tum on the 
oscilloscope power 

While 
adjUSting R569 

does the voftage at 
Vl000 pin 1 vary 

from -20 V to 
+30V? 

ReplaC€ Vl000. 

No 
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No 
Is the 

disptay No Pertorm the Dlsj)lay 
unsynchroni~ed? >"=----l Distortion troubleshooting 

procedure 

Is the 
vertical sync 

defective (horizontal 
bars and a vericaJly 

rolling 
display)? 

". 
there vertical 

sync pulses at 
J574 pin IO? 

Yes 

Is the 
signal (much 

No 

No 

smaller anj No 
differentiated (spikes) ) 

at U428 
pin 5? 

Check and tepar R529. 
C526. U428. and 

associated circuitry 

" 

Trace the signal to its source 
on the All DRAM 

Processor/Display board. 

Check and repair R47, 
R5SS, C535, C545.and 

associated circuitry. 

Is the 
horizontal sync 

defective 
(diagonal 

bars)? 

Are there 
horizontal sync 
pu!ses at J574 

pin8? 

Gao 
the sync problem 

be C(VTflCted by the 
adjustment 

of R508? 

the anode Yes 
IS the 

voltage at Vl000 
pin 1 greate' than 

+ 30 \f? 

No Check and repall A552. 
VOltage of CR246 

a1 - 1f.5VDC? 

No 

Check and re:)<ur T225 
CR246. C453. and 

associated circuitry 

Check and repm' 
C447 and aSSociated 

clrcu~f)' 

R554. A569. and 
aSSOClatej circuitry 

No 

No 

No 

Perform tho Display 
Distortion Iroublesho)ting 

procedure. 

Trace the signal to its 
source on the A, 1 DRAM 
ProcessorlDisplay board. 

I" 
differentiated 

version 01 the 
sync pulse at 

U415 
pin 3? 

y" 

Is the 
hOrizontal 

ramp at U,,'5 
Pin 4? 

No Check and repair C522. 
C555. Cr:l523. R51l. R524. 

and associated circuitry. 

No {;heck and repair R311. 
R41' . R519. C208. C426. 

.:Ind C509. 
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A • 
A20 CRT Driver Component Locator 
CIRCUIT SCHEU SCHUl ~"' &ClARO CIRCUIT SCHEU 5CHf M -, BOARD CIRCUIT SCHEM SCHEM BOARD BOAFID CIRC\J IT SCHUl $CHEM BOARD OOA", CIRCUIT SCHEU SCHUl ,OARO "ARD 
NUMBER HUMBER lOCATION NUMBER lOCATION N UMBER NUMBER lOCATION NUMBER LOCATION N UMBER NUMBER LOCATION NUMBER LOCATION HUMBER N UMBEA LOCATION NU ... OER LOCATION NUNB ER NUMBER LOCATION NUMBER lOCATION 

C171 ""-, " ~ " """ ""-, " '" " "00 ""-, " '" " """ ""-, " ~~ " R~4 ""-, " "" " em ""-, " ~ " ~~ ""-, " "" " u"" ""-, " "" " "" ",.., " '" " A527 ""-, '" "" " em ""-, " ~ '" C4!~ ""-, " "" " LIOOB ""-, " "" " "" ""-, " A.~ " R528 ""-, " "" " 
C248 ~, '" ~ '" C4~7 ",.., '" "" " "M ""-, " "" " R372 ",.., " A.~ " ~" ""-, " "" " 
"50 ""-, " ~ ,.. C .. ",.., " "" " LlS1 ""-, " "" " R374 ""-, " A.~ " "'" ",.., ,.. 

"" " 
Cl:6~ ~, " ~~ '" c~, ~~ , " "" .. ,,~ ""-, " ~ " "M ~, " A.~ " "'" ""-, " "" " 
e275 ~, " ~ " cW> "'"' " "" " ,,~ ""-, '" ~ " R4,0 "'" " A.~ " "''' ""-, .. "" " C2T1 ""-, '" ~ " C5<2 ""-, " "" .. R41 1 ""-, " '" " "". ""-, .. "" " C279 "'" " "" " c"" ""-, " "" " 0205 ""-, '" "" " R412 ""-, .. '" " "., ""-, " "" '" en ""-, '" "" " CSj5 ""-, " "" " "'M ""-, '" "" " 1'1413 ",.., .. '" " " .. , ~-, '" "" '" => ""-, " ~ " e~, ""-, '" "" " "'~ ""-, '" "" '" "'" ""-, " '" .. "'" ""-, " "" " 
<= ",.., " "" " e~, ""-, " "" " "''' ""-, '" "" " "" .. "'" '" '" '" "'" "'" .. "" '" em ""-, " ~ " C~5 ""-, " "" '" - ""-, '" "" " .. " "'" '" "" '" "''' ",.., " "" '" 
"" -, .. ~ " "'" ""-, .. "" " .... , ""-, '" "" " """ ""-, " "" " em ""-, '" "" '" CR1 49 ""-, " "" 

,.. ,,~ ""-, '" "" '" "'" ",.., '" "" " e,,", ",.., '" "" " eo,,,, ""-, '" "" " """ ",.., '" "" " 
.... , ",.., '" "" " "'" ",.., " "" " e", ",.., '" "" " ",,.., ",.., " '" 2A "',.. ",.., '" "" 

,.. .. " ",.., '" "" " "'" -, " "" " co,, -, '" "" " ""'" ",.., '" "" 2A "''' ""-, '" '" '" .... ",.., '" "" " R572 -, '" "" " 
"" -, '" "" '" c,,'" ""-, '" "" '" "'" ",.., '" '" " "" "'" " "" '" "''' -, '" '" '" 
"" ",.., " "" '" <= ""-, " "" 2A """ ""-, " '" " .. " "''-' 3D "" " 
""" ""-. " "" " ""'" ""-, '" '" " """ ""-, '" "" .. "" ""-, '" "" " "" ""-, '" "" " 
~ ... ""-, " "" " co,,'" "'" '" "" " "''' ""-, '" '" .. .... ""-, " '" " "'" ""-, '" '" " 
"''' ""-. '" "" " ""'" ""-, " '" " "''' """ " "" " .... ""-, " "" " 
""" ""-, '" "" " c"'" ""-, '" "" " "'" ",.., '" "" " .... -, '" '" " ,,'" ""-, <C "" " 
~" ""-, .. "" " "'" ""', '" "" ,s """ ""'-, " '" " "'" ""'-, '" "" v. 

~" ""'-, '" "" " "" ""-, 3D "" " "''' "",-, ... "" ,s "''' ""'-, ,. 
"" ,s 

em ""-, " "" ,s "'" =-, '" "" '" "''' ""-, '" "" ,s ~" =-, '" "" " 
~" ""-, '" "" " "" ""-, " "" " ""'" =-, '" "" " "''' ""-, " "" " ~" ""-, ,.. 

"" " 
"'" ""-, " "" " "". ""-, '" "" " "''' ""-, " '" " "". ""-, ,.. 

'" 
,. 

"'" ""-, .. "" " ~ ",,-, " '" '" "''' ""-, '" "" '" "''' ""-, " "" " 
"'" ""-, ... "" 

,. 
"" "'" " "" " "'" ""-, '" '" '" "''' ""-, " "" " """ ""-, '" "" " 

"'" ""-, " "" " 

• "Asterisks indicate components located on the back of the board. 
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A21 VCO Board Component Locator 
CIRCUIT SCHEN [,CHEN ~" D04ll0 CIRCUIT SCHEM SCI-IEN BOARD BOARD CIRCUIT SCH(N SCHEN DOARO -'" CIF/CUIT $CHEM seHe", DOAilO BOARD CIRcuiT SCHEN SCHEU .. ," BOAAD 
NUMBER NUMBER lOCATION NUMBER lDCATION NUMBER NUMBER tOC.o.TION NUMBER lOCATION NUMB ER NUMBER lOCATION NUMBER LOCATION NUMBER NUMBER lOCATION NUMBER LOCATION NUMBER HUMBER LOCATION NUMBER LOCATION 

CIO! .0.21-' " ~, " e,oo .0.2 1-1 '" ~, " PSO,8 .0.21-1 " ~, " 0101 .0.21 -1 '" '" " "M A21-1 '" '" " e,,,, .0.21 -' " ~, " CliO .0.21-1 '" ~, " PSOle A21_1 " ~, " 0'''' .0.21 - 1 '" ~, " "00 .0.21- 1 " '" " e,,,, J,21-1 " ~, " P5010 .0.2,-, " '" " 0'" .0.21-1 " '" " Rt 07 .0.21 _1 " ~, " e .. " .0.2 1- 1 '" '" " CR I 01 .0.21 - 1 '" ~, " P501E .0.21 - 1 " ~, " """ .0.21 -1 '" ~, " e"" .0.21-1 " ~, " P501 F .0.21 -1 " ~, " ''''' .0.21 - 1 " ~, " CI07 .0.21-1 " ~, " ~m .<\210' " ~, " ' '''' A21 _1 " "" " Tl01 ,421_1 " '" " e,,,,, A,2 1-1 " ~ , " P!;OlA .0.21-1 " ~, " P501H .0.21-' " ~, " 

• -Aste risks indicate components J()Caled on the back 01 the board. 
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~~~ __ J-__________ ~ __ ~ __ -, 

TP16!5!5 

+5\'2 
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J, 
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i!1. tY 

1'11663 
'00 

I;;Ui9" ,. , 
f--"--~~C-~J"~ 

1'11665 R1666 
150 10 . 0 

-5YTI 
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' 00 

t:16!r.1 
aUi67 0.1 

R'~ 
10 .0 

lUllS" 

"" 
YRUxi 4 
5 . tY 

R1Ei69 
,~ 

_ !lYTI 

~ARTU.1.. A 1 0 AI;;QUISITION BOARD 

- !!I.Sv 
-em 

.JITTER RAl4Pi! 

TPl6, e 
1'11881 ... , 

LIGaS 
FB!!2 ., ... 

Lilia I 
FB!52 

.5V~ 

-15vn~ 

R1670 

'0' 

TPI683 

TP166!5 

! 1 CI681 J; 33uF 

r 1;;1687 l. 1DuF 

RiS9C! 
' 00 

·1:1693 
1:1692 

I'UGS6 llOuF J'.' 
'00 

C165 1 

J o. , 

lc'6~ ;J; 0.' 

f 1;;1662 

1 0 . 1 -HIlt:III: 

TIME INTERPOLATOR AND JITTER RAMP 2 

SOT23 

l !lV7 

15V8 

15V9 

IJ> 5Y2 

C-15YTI2 

A10~ 



.~ 

• 
R 

I-

B 

-

c 

I-

o 

• -

I I 2 I 3 I 4 I 5 I 6 
FROM 

(10] 

(iO] 

(lie) 

(66) 

I e PIN INFORMATION 

FROM 
13"') 

FROM 
[SCI 

I"ROIo4 
[SC) 

<V~" ~~~~~~~ %> .. H<I 

<V 
%> UI5S2 r® 

FUS9D 1'4496LCC J""' UISSI 
"I496LCC 

-:"'OJ'"[;>--------------------------='C·~'~'~'~·~;;;;,_----_++_f+---'l'oi;"::::--l ., <Q!i N ..l.. C1590 eMS 7P,!5!5 4 015'SO I 
T O.!~ ----2.... !:;s i-"L~w.-L-f(,~ll RIS64 TP ,155 5 
rf1 eM" RI!559.y 475 

10 1. 21"" I---'W~----J.-..... '--'-~ J I SOO 
L __ ll,CM3 nl565 2.3." (NOT USED) 

6 2 . 741<~ 

L---''i'"' TRIGGER A 

L--___ .J f@i,~-,. L--'''_l,"' 

«l>,CJ.".,.<:>-------------------------------------------------------.. ~ '"' 
«l>. '" 
«l>,CJ .. <.<:>-------------------------------------------------------.. ~ '"' 
«l>.~U&~.C>---------------~::~~" '~ Cl!563 

3.3uF 13 

~c~ 
.001 " 

" [1.0.1 

I 

FROM 
[SCI 

FRON 
(6 CI 

FR ON 
[6C] 

FROM 
(6.0.1 

" " '"' 
L-±""'""-----"'-1 '"' 

L __ c"""";.,-__ .LO~ ,", 
RIS57 
49.9" 

,,-''"r----tJe----o'!E'lO"----'1 '"' 
~~~-'--~-~'~'~"'"--.,',"' 

RI!lSS 
49 g .. 

«l>Ll~![:>--------------------------------------~'"' 

«l>:~===~;=~' '" 
<@> S~3 

~ CC 
Cl:1!1!1 
3.3uF 

~I.-;-. -"-I.e 
c~ 
.OOIM 

DEVICE 

C"'3 127 

"CIOH1I65 

TL07.CO 

TPI553 

RI1567 

2.20 

• 

'"' , 

" 
® STRTl( 

5E N11Tl vt 
DElI rES 

TRIGGER B 

" ( 1A! 

(; 1 :'162 
.001" 

"--111-----.'-'·, "' " lu.I 

(;1556 
.001" 

"--1f------'".~ " 
l<"1-L~'~.".,'~._t • .,",.~""''-.. ,. .. ::> TtH r 

R1712 " [I .... ! 

!"ROM 
I<le) 

FROM 
[6C) 

FROM 
1401 

FROM 
[GCl 

FROM 
(49 1 

U1550e 
TL07.CO 

- "EVNT2 J A \I 

~roI>--.J(~'j,~'~'~'~'Q.)---.it'C ,"';;;--~';'r-..?",.[ >,,-'.'r,' t~'~5~'~~~,·~',~"~~~'r(~'~'~' '~'"~)-"~1 1'11553 
15~i~O IL ___ --__ ' ____ J I«~ 1.:::: j; 5~r;9 -r<!L':c:"" ____ '_'_'-'r"---l-;:~:~~~:;'--~"'''''"'-';''''''lil:r:> 

TP::50 RiSSEi 
,. .. 715 

«l>.,B[:>----------~-------------C'~.~5~5:'-C-----------t' 

7!:1.0" ,.., 

47510 

" [1.0.1 

U15!50A 
TL07.CO 

.o.!:I"A 

"'. 

CI558 J; mCT USED) 

«l> .. c:>--------------------------------------------C------------~,-,.~,~,-----------------------------------------------------------------------------------" 
1 0.01<" 

A ie11 
10.0"" 

L 

+5V" 

RIOO~ 7 
100 .. 

+511'" 

RI800 
,00* 

FHBOS 
10.01<." 

UIBIOC 

'"~ [ .. e) 

17 MCIO~J65 

.... ::S:. 

R1BI S 
332 .. 

"5VA 

RIBI " 
332 .. 

\H8206 
MCHlHI165 

>. 
:(1'"' UI6<'OA 

RIB 17 RI816 11 CIOH I165 
121.. 1210' , , 

FROM 
IGBI <VEIl" =-I--h Rle30 ~Rle31 

182" 182 .. I 

(!1.7IV) 
UI 'S5 0C: 
TL07~CO 

UIBOOE 
AIBI3 C"'3127 
IDa" 4IV 

CI812 ?D 8 ! O.86V 04 

" "J, - I '" . , ••••. - l 
"''' .001 100 .. 

(! 1.71V) 

U18001::1 
C£3127 

I """" 
~ ,',-.-.-,---------------R" •• ".'----------------J 

;h 1 00* 10.Ok" 

UIBOOA 
C43127 

( ! 1.7IV) R1825 
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R1B24 
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R183':1 
':I6.2 ~ 

R1834 
':16 . 2 " 

FH802 
392 .. TRIGGER C TRIGGER 0 

I ".Fnr·L. A 10 ACQUISITION 80."'1::1 I 

., 

• 

" [u! 

" [U! 

) " [ I A[ 

I 
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1 I 2 I 3 I 4 I 5 I 6 

I I UIOOI CTL. P IN INFORM.TION 
CI,.OCK TRIGGER LOGIC '" yen. VTTL VEeL.. """ FROM 

~ 'o/{ [381 '!" N' 7. Ii!!. 37. 26.50. 1. ;:5. 2. B, 18.2"'. N' 
[3e) NETF N' 57.6S.88 76. 100 51.75 21.38, .s. 

52. :lB. 68. 
F RON 7<1,77 ,87. 99 

'o/{ (681 

161::] OETF ®UU IC 
R 5(HSlTlH 

FRON OEVICfS 

'o/{ (31l1 

'" 
.SIG L..c 

[3t) 

FROM .. 
'o/{ (6B) 

S> 
(GC) 

FROM «9{ (38) 
BSIG 

""" T 
TP,tS 

[G A.] aS I G l 
} m 0> OSIG2 (2 . ] 

FROM 
[2.[ 

<8> ACORSTI m 
RID3! RID32 R1D33 RIC:!!! Rl036 RI03? RI03a Rl040 1'11041 RtO!!2 RID!!! Rl053 RiO"2 Rl043 [<leI 

".0· 7'5.0" 75.0 .. 75 . 0 .. 75.0" 75.0" 75.0 .. 75.0" 75 . 0" 75.0_ 7!!1 . 0M 75.0" 2 . 211<" "'S.9" <lS .S" 1«,- <8> '- J"COCLKT '0 
B ","" . ;j; ~~~.. ;j;C'''' ;j;"~ ~~3 

[.e] 

~~ 
C LOtS 0. 1 D. , R 10C!7 Rloa .. 

'0. 0 , 
-" 

33uF 
L~ '00 

1 " <8> "'COC!..KF '0 
/B\ 6 o . I" [ .. e) 

R I044 

= 
4S.S m- UlOO3 

I I 
~ ." ~ FEOGET ., ; ' ~' TI,.<131 

JH OCS RIDeS FEDGEF" 
CD' SPEED TRIGGER l-Ot:i IC 7 5. 0" 75.0" 

A 
TP1072 , C",DD' 

" 
HSTCLKT 

,~" HS1CI.KF RI070 -ST;IGA 
[601 

I 
UIO~O 

27"" 

A 
I USRCI..:OG225~ 

S " UT '0 ~'o/ '0 «9 ",'2.,' ., ; ' BCJ [,..,,) - V 

II 
OlOB 

" 0> C~ :D'.' '"~ ~ Rl071 
0109 0IW .. IT ,~, [:30] 2 ,211<" 
01010 '0 ~~ '0 «9 0101 1 l LBUSWR SOUl 

lli:' HC] t .... J 01012 ~ i "~D ., '." 010 13 BIAS m <8> 
R1060 '0 " ~ 

FRO io! /.::). 

0101" 10HHZ [1.0.] 10 .01( "" ;j; ;)" (<lOJ 

0""."" 0101!5 Rl023 

(2C) V ETi TC } " «9 10,Ok .. 

~ 
ET2TC 

(2B] TP10!50 TP,o::Il TP , DSa TP,!53 '"~ ESIG l 
D IAD 

(20] 

:I :ggl } " «9 OtAl TLAO ESIGF (1"] 

( 01"'2 TL AI '0 '0/ 01A3 1 l. A2 "RO' [IC) 01A<I TI.A3 ,e,.?', ,e,~" ,e ,~ ,e,," . _ .. 01,.,!5 

" <8> - 01,.,6 CLKMOOE 
["01 

RSTMT (I OJ H> 01"'1 

TP,68 " '0 " "00 RS1HF [ I CI 
TI.SEI. TLOI 

~~:::! 
FRO M 6 TL02 

" TI.03 RSTOT [10) 

} '0/ ,~, ;:;: C"I.FREQ ~ ,e,~s. ,e,'" '~!,. os 
,~, ,. RSTOF ['C) 

[281 
01 H"1 0 

" v D.m~ TSTOT TP I O I O r- ". 08TVC 
~ GP I OIO 011'10 TOTTC 

FROM ~' 
0'" :: TPIOII 

R"SO [281 FI';OGE IN TSTOI" 

'-1'10 104 ~ 
2.211< .. 

TI.8USRO RSWMT .,. " t:::::::::=:;::;:::~ ~ } ,~, 

~ 
RSW.,F " '0/'0/ no",,, _ 

fj 
[IC) 

A 0 8ECI.K RSWOT 1'1"5 1 FROM 0 8 TCI.I<: RSWOF 
[2CI 2,2 Ik .. 

TOTCL I<: .. CORST2 

FRO., "' 'HOBI ,e, 
0 Ili81 + 1'15"''' 

<7 "' 
"'~, ,e, " 1"1'10" - 1'15"''' 118J 

[S8[ v "'~, ,e,· , 
'''5''0 

lGO/RST '"'' '" ' 0 '0/ FROM 
, 

[ I BI 
[3C) 

-RS"'O ., 
'o/~ 1101 

• 
LSTI.<- .OG225C PIN I p .. Rn ... L I '- '" 

A 10 ACQUI5lTHlN BOAR O 

TO S 5 20 1 •. . 'D." , .• ,. " . ,e TRIGGER LOG IC AI D 1 0 



1 I 2 I 3 I 4 I 5 I 6 

I ElCTENOEC HUGGER I mo, 
FRDM ~ 

~~o ... [2!:) "'-"' . '0 ~ ~{ 
[lO1 1 ","" FRON 'V' . [IA' 
/3CI "'EYNTF I]O[ ~ ",,0' 

FRO" 
., '0 <\Y ~{ 

[SB) BEYNTT 

~{ 
[6 BI J Ii!S! 

-'- FROM 

R 16C) BEVNTF 16c:1 .. - r" .. ,' .•.. " "p "p , .. , 
~{ 

NE\lNTT ~ , ., " " FRON .,. '"0 ':0" "'" HEVNTF '"0 1161B R619 •• .a 11621 

l=== '"0 ,~, USED) D....DHM. (NOT USEDI (NOT USEO) 'h 111700 Rl701 RHO<! 111703 !117M IH71C1 r-
~ ':J.O 7!i.0 75 .0 'is.C'' 75.0" 75.0 .. '"0 , 

'"0 IISi!i! , ...... R623 

tr-_TPI70"" J GP170. 
C1700 ,~, USED) ~ .. 

111706 1:17 10 O. I " , O...oHN .. " 33uF , 
'00' , 0 ...... 

" "' ~U1700 
, 

" 111707 1 i-n",' I I 
61<TENDEO TRlCGI:Il 

4 '!!!" ~ p!F TL4JI 

~i 
ET1Te ACQUISITION PROCESSOR 

u"o, FAa ... FROM A [I .. .() 

"'" [2C) E72ft: ~ 

,'.0' :~::~,,, u.oo 
I'ROfol J .. [6.0.1 

I ~ POD/AND . ., 
FRON 

~ !li 
:i.\;~;i; ' }' :~~: ... 

('= ... [.o[ 
C~Oi! . ., 

B ~~~ , ... 
' .. T '" ~ ....,.:; ... 

,\'l:~ EE"NfT [IAI ••• POI/ANI .., 
GP17O<! 

.~i! t +' ~v ~~ l 

~ • '" ~~~ ,~ 
~, 

UI705A 

'" <\Y (@ ... 
:J~o ( '''' . " ~, .. , 

, TP1703 POi!/AN;;! 

A ~u ) TPI,OS 11172" '" ~ .gJi!i .'~V :;?i .-~ FROM l!50k" 
EEVIlTF 11.0] 

.~ 
... 

[56] 15 - ["C] ~ ,,~o: ' <J,.-
(;P1703 

~~~ l . " ... '0 13> GP1705 1'117.23 I [ U ] 
CI703 

l " . 75k~ P03/At13 
O.I ~ 

~~* ~~ I ... .- 13> "9.9 ... -,;, .. ~ .. '" '" 
• [CO] 

A 
16.2k_ ".715k~ 

FI'IOM PO"/AN" .", '0 13> [3"'] -v 
~n~ ., " 

120] 
1'11731 1'1172S I 

~ " 11. 01<. ,,,,,,. 
'" ~ , 

GPI7~ '" ~ 1'16\7 
[ IA] 

1'11729 ETlGO/R5T 110] ".715k " 13> l '" c '"0' POO/",NO [ .... [ 
U170SB 

TL07<1CO "':0. ET2GO/RST '" ~ RT617 

50 • , j 
1'11727 I [10] ".71< ;,. ., FROM <I.75k 

CU[ '" ,~ 

~ C17Q6 jb-i I' 
(;P1701 " O. II' , '" TP9O <I , l 

FI'IOM POS/ANG ., [lB] i CG27 , PC2/ECLI( "",,,, .001 " 
UI70SC TP I 701 ." ,-, 

'"."~ 
TL074CO 

~'T" 1 " 
'00 AI71B ". ,-, 

''''''. V8EI VPPS r- FROM ,. .." ". ,,~ 

I"CI ~ Cl70S oU' . 00 ," o. , 
1'11717 \ ". , ... . 75k .. " " .... 1'1173.2 ." 

• 

IB .i?k V3E2 ,,"eol 
-"'--AI 719 

'.';j,' J, SCLI( 1'1&115 
" . 75k" 

" 
1 . 000< A1734 "'733 A '0 0 33.2k 11.01< '""" '00 [201 

AI720 \ [201 
~ TCMPI ± '''''' . TC_", @ SUTIC 

0 S(U1T1w( 
,"OM 

iI'::: 
DUICU 

1'11722 

f=-, 
[201 

':: PL ..... '''''' . CAPl PLMB " PIN INFORMATION 
U 170:50 '"OM 

TL07"CO ~ ["'D T USEDI 1SCI ':: ftc 
DEVICE ' 5 . ty VCCX1 0"' 

,'-" 
1PI, 07 A1721, I CAP2 

;~:;l FAD .. ".751<~ "RO" 7"'L505 ,. , 
[3A[ 

Cl70~ i 'rW 
A3AO.l3 [20] 

~ 

D.I" I ''''HeTl6<l ,. , 
'''''0- I PAI'I11AL A 1 0 ... coutS1TlON BO ... RO I 7 .. 1-tC12 •• '" '0 

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

.~ EJ I I " "" IN~CRI'I"'TION 
ANALOG MULTIPLEXER , ® " Aile 

usea HMSITIYE DE YI!:E +l!SV "!!i . tV .," "00 '" -!':IV 
FROM OG4.U ,e,," . DEYICES 
( ... AI 7 <1HCT74 " 

, 
FROM <1 "'- . C-.11 . ... J 

7 " HI:T138 " • (SC) 

;±l' b 
1'"1'101'1 

~ Hm " 4) 
1691 ~ " 0667 • " ' 0 

I 
m 

R (Ie ] 064 .... IU9DS) " " 
, • 

'" m 
4) 'T' lJ9038 OG 4"'4 IUS12) " " • • (10) TI..072 

'T' "'-
1'1911 

~ FRO .... 

OBO(L5BI~ 
"" SEE CUGRAIo4 FOR POWER DISTRIBUTI ON 

[SA J ~ ~ i t:906 ,.w ~ I . 0 10. I Re,..'..'- I '",'" ~ 
R91J1 C"'LDUT J920 '"' '"' '";" '"' z. J • .., 

'"' , m 4) , .. VI'IEFOUT l i e) 

'"' 00' 61"901 

" 00' 1'1902 J, ,er 
,~ 

00. , '"' R1B9 ,. 00' VRIoFIN 2.21k .. , m ~ m <9> 00'" [2"'1 ( lBI 0611 [,",58) tg':: 
~ i C912 

~ 
SlJI.4JCT 330" 

" -<- osoo m 
" IOVSP"'''' '" ,-" ., 2OVSP,t.N 

"" . ,e;," '"NO "''' TI",11 "" ,]' \'"'' ,e," A ". H . Ok TL072 

B FROI'I .. "M 
.1 ' ~ [2Al ~ . <R'" " liD] ,1, •.• " ~, "" " e,=, <IS. 9 .. 

,e'T' ";" H~" ., ~" 
1'11505 R1522 flHIOG H;" ,e,;o' 22. Ii: 3321< <l75k 

I- Rl!5C5 RH52S 1'11530 RHi31 

." , I ,,0;;-

12 . 1k '"" L~ 10.0"" 

.co:;-

L CRIS2!! Q L 
I ANALOG TRIGGER"_I 

~ r;J 
HOLDDFF 

CR1526 

., ~' 

"1" 
r.; rflM 

'f""OS Rl!>33 Rl526 ~ 'fP1511 

C 10.01<" r.' HI. 0 1< 
. C1526 

R15"9 C1S2S .00 1 
10. 01< ~"F TPI!'IO" . . _.- ---. 

"'-
[I .... ] -,;, 

'"~ ~ 
F"ROM 

,~, 
~ 

R1535 TP1,10 . :00" [3C] 

" ~l 
. 

"r 
""00' HI' l~~~~ R153" Q15~ " 1" "}" t6.21< "'," RI548 

4< -, ;, 
F 0 ,e',;" :'~: 

I.OOk 

- TLO?2 ~~ ~ RI53B 
- , ;" TP1, 02 

10 .01< FROM 

\ 1 , TPI,03 _3R.~~'l..s,. 
C 1535 ,I (SC] 

-( 0.< Rt53S R1537 i ~. U1502 
(H543 

100'''' !!I. Ge k 
~ \JI<\ RI542 1 '"'" 5. sel< 

C150S -,;" ~ -"" 1.0uF" -I~V 

""" 
- ;~ . 

-;;, 

• 

'''"" "'8 "p 

Ul50 1B 

~ 74HCT74 " 0 ~ I: 
[ lSI 

, ->- "'~" R15 .. 6 " ~ U 1S00B R1539 1 .001< [20) 
U503 0 10.01<- ~-L TL07<1CO TLO?2 , 

~~ TP1~12 
'I Ul!!03 

FU!!i40 LM31t ." -,); -,;, I PARTIAL A 10 ACQUISITION BOARO I 
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• 
R 

B 

( 

o 

• 

FROM 
[6C] 

FROt-! 
16Cl 

FRON 
[6BI 

'" V 

~ 

V 

T OS 520 

1 

, 

2 

. ,n" 

'0 

~ 1'·,°' "00 

[181 

'" , I,,, :~rr 
Y2 J;:i; ± CGOI n 001" 

~ . 

0.'" , 
'-=<t;" ~ 

g~ "" '~ "~:i'·" .001" 

.. '+~'~--., 

3 

ANALOG MULTIPLEXER ~ 

,. 

--"- ~ ~ ~ , 
0'~ t"· .. , , 

~" :' Ii ! lilt 
~ 

~ 

'"' 
!lggU 

" <\» ~ 
["AI 

" ~ ~,~~'"" {is1 

" ~ [2BI 

II , 
J I 

,g;", 

~ 1::,", , 
, 

I 

PARllAL A 1 0 ACOUISITION BOARO 

4 

. 
'0 ~ rUI 

" 
} '0 (18) ~ 
(IB] <$ 
[.ole) ~ 

} " [<leJ <$ 

} " {iBI <$ 

'0 
[<Ie] 

}~ [IC] 

[<Ie] 

(to) 

[3C) ~ 
} rIg] 0 ) 

(lBI ~ 
e93" o. , 

" (ICl ~ 
} {i~1 0 
(181 0 (935 

o. , 

} " ~ ( I C] 

-
Ilioll } qy 
ftC) 11 

C936 o. , 

C937 
o. , 

{:leI <2> 
(<19) ~ 
UC] 0 
{lSI ~ 

5 6 

Ie PIN IN~ORMATION 

OE~ I CE +~.IV 

7<1HCT139 ,. 
MC"'05t " 

® 

I PR08E CONTROL BUFFERS I 

"~o RBa ... ,p;". 1::; . Ill< B ,~ 

C938 

ri ." 

R9~ U9.~D 
lS.Ok ....... , TL07~CO TP;I. 

roo" I'.['.?~· I ." 

FlS36 
15.01< U9'" T,I!5 TL074CO 

C940~ ." 

R937 1194 ;:OD TP;U;, 
15.01< TL07"CQ 

r,~ .. FP I 
" 

ANAL OG OAC CONTR OL 

GNQ VEE , 
, , 

HR 1 1C 
HN'lT1H 
HYlCH 

" [1.0.1 

A 1 D~ 





• 

• 

R 

B 

FRON 
taB] 

!'RON 
12C] 

" ,,, 
''''' 

"ON 
[SA] 

1 

V 

A 

®Sf~lIC 
SEM5IHfE 
DfYJCB 

'" o~ 
"" 
'" 
00 

,. 
• 

"NC' 

,<HCTOa 

"NC' 
,~ 

INFORMATION 

+!5.1V ,~ 

" 
, 

" 
, 

" 
, 

" 
, 

C 74 HCT ,~ " 
, 

o 

CT138 "" 
"NO 

,""" '20' 

,""" (eBl 

T1S4 

/.> 
v 

A 

T05 520 

" • 
" 

, 

, . 
l , 
U6~lB 

74HCT32 

2 3 4 

I ACQUISITION tOHTRO~ REGISTERS I 
.,. 

t 

"',. ~ 

~ ~ } [~I ~ u.", -
~ " ,H, 121:1 

./ 
~ " [ .. e] 

U629A TP~B 
7.o1Ht:T74 •• - ' 

···"tt . ~ ,ill ~ 
~f-o- . 

US2S'" 
74HCT32 

I 

"" .. " ,. 
+!5.1V .. I ~ 

,~ .. " ""'0 
""" 

U60C'O '0 0# ,; 1.",74HCToa 1 TP;36 t1t;j 

,.1 u '0 ~ ,.1 IIBI 
"0' ,"I .,. '0 ~ [ tAl 

PA'HI"L A 1 0 ,t.CQUl:51TION BOARO 

5 

. "t 
",'. 

~" "," 7.HCTt3B 

~l:}" ";" 
u 

F ";'" n 

" " F u I "," " ;; 
~~. 

7 .. Hen .... 

.,.'V ....... "--' ~ 

~"'. 

.,.'V ........ ,---,..JL 

US2! 
" 741-1CT1S4 

T~ ~ '-"= 

=== = i--
R7S1 

:!.G2k .. 

~" 74HCT164 

I i= -I f: 
L E 

U6<10 
'.HCTt;!!!! 

FROM 
(20) 

H I" -.. 
~" 

" fu-

, 

., _'V 
RS .... R642 

10.0k 1.00~ 

~ .. 
to.Ok 

6 

'" [2Al 

'0 
[lBJ 

'0 
[<Ie] 

' 0 [lBJ 

'" [lC) 

" [lC) 

'" [IAI 
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I~ I" ~.~ 

• 
::::: 
~ 

,,~~, ::::: .. " ~ ~ mal: ' ">A , I- 7-4~:''' 

B .e. m .' ~ ,"m , , m .' B ~I~ Ip. 
., 

••• 
••••• i= ~I " m.' i= F= ~ 
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,~ .. ~..,~, 
~ " 
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~ ""<lI 

.,,,,," .. ,01 ¢ :: " ...... "" 

• I c m +5. tV J FRO. "~'OJ <e> ~ 
." .ee -.. -

m E +!S.lY "'" ,,~..,~ , 7"F32 " 
, 

7'1F7<1 " 
, 
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"" , " .. 
''''' "'<: 
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I I 
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B 
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o 

• 

1 

®nulc 
SUSlTlf( 
an lcu 

TOS 520 
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' .1'08 

7.F32 

'.1",<1 
7 .. FaS 

' <l F I 5 7 
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2 

45 . IV ~ 

•• , 
•• , 
•• , 
" • 
" • 

I S.:'!? 1. I. 
41 • • 67 22. 38 •• . 3.68 

PIIIEL COUNT 
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+5. IV 
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3 
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4 
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[SCJ ~ 
,~ 

"/0 
~ 
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,~ 
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~ 

[3 ... 1 

~ON 
[!Ie) 

~ 
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""STERIZER 

~. 

' '''''''' 
CLKIN 

OYO.O 
ova. 1 
OVO . 2 
OVO.3 
Dyo . ... 
OVO.5 
OVO.6 
OVO . 7 0<0 
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OVO.9 
OVO . l0 , 
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DVD.U , 

,~~ INT.o.<! 
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OYI .2 lNTDOl 
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0 '11.<1 
OV1.5 
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0\11 . • ""' CV1. 10 
OYI . It 
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~ 

'0' 
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>D. 
'D' ~ 
' 0' 
,~ 
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[ .o,~ [2CI ~ (2 A I ~ " DeE VIACe: 
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1 I 2 I 3 I 4 I 5 I 6 
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"'OG22~ <1.21 L 1<1 '0"00 
2 ....... 0 25. 25 
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f-
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, ", ,",,.PII FACE "". 
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E 
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[2 .... 1~ 
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. - -, - .. ... j .., 
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7 •• " 
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C"'5W3 

II RASWO 13"'1~ I- R ... SWI i===== .e •••• 
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RIISI/2 

CASLO RI!,Sw:a 
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~, 

{HLOl!,P [ .. '" H....Ol!,V VlDED SYSTEM 
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1 I 2 I 3 I 4 I 5 I 6 
-" " 

c"" [ 
U20B I SAVE ON DELT ... I ]':Iel 701"'20 

1}> . 

[50] ~ 
FROM [ ...... 1 U13tS 

R c,"" 
IIjAVEFOAJ04 0 HEMORY I <0 CE22vtOH-25 

Io/eLI< 
FROM ( "'" " " ,,,01 

~ " 1}> ,. 
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~N/C 

~ 
po., 

TO/FRoN ~ ~ 
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-""' 
[6al 1 1301 

~I 
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~ 
'" 

1m 
'" '" '" 

T'''' +S.lV ..., 
m 

u 

~ 7.F20 " 
, 

"'OH [50I~ I I 7<11"1':17 " • WFH 0 SHIFT REGISTERS 

7.F19. ,. • -+ B , 
,,"I~ +!S.IV~ 
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~ 
! I", U1I2 

CE22V1OH-25 .. .. -""' 
7"FtS4 
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,"s,-~ +S.IV G"" C,"" 
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~ ~'~ , 
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MULTIPLEXERS TP10 
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... 7 .. F I9. 
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, ~ ~'/O 

~r: , TPI1 

'" H 
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-+ 
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• , - , '"5 
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'5. ~;;i" -, 
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It- • ~~"'O' '''0 .. 7] ~ , 
FROM 'S"~ f:::: TPI3 
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• 
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B 

c 

o 

• T05 520 

2 

FROM (:li en 

I WAVEFORM 1 I'IEMD,fI Y 

FROM [20[ 

3 

(SO] 

"~ ~ ISCI V 

TO/F"ROII [GB) <€9 [ .. "'} ~ 

4 5 

WFM l SHIFT REGISTERS 

l." 
:..:._.,...-"-!!.LJL~_ TPS9 

* 

Ri s e 
DOHI'! 

REMOVE RESISTOR IF 
WAVEFORM PLANE 1 
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6 
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7<1F19<1 ,. • 
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I~I 
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0 

-

c 
,~ Isc] ~ 

FRO,", 11.0) ~ 

o 

TOS 520 

2 

I 020/VSC INTERFACE I 

., . .'V ~ 
UIG7 ... 

~Ig' . 7"F041 

""" ["OJ~ .... I-a " , 1,..0 
U1S9 

~/" i If 1 ~~' ~ 
~". 

i? iF 

UiGS ... 
7 4HCT02 

.1 
UIG?C 
7"F04 

U-

~~,~ U1SIU, 

L:n 74F32 

UIG6S 
74HCT02 -,s 
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""" i> Ul0!!40 
741F38 

3 

1 '",,' " 

UiS . ... 

'" ___ -0"''-_-''4' 
- ... L E V 2) 

.. Cf>UCLK /2 1) 

+5~ 7"F7"~ 
~~ Q Nle 

~" , . " -.,~ 

.''I'!i WJ-.-Ig o N/e 
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-, 

I··~ ~f-'-'" 
, -, 

.'~~." 
, 

" [301 

'0 ( lCl ~ ~ 

, .. 
.. -eEL 3) 

• -Hl,O oW i!) 

4 5 6 

VIDEO SYSTE~ CCNTR~LER 

U .. 

.. 
lMSJ"OS~ 

I 
" [~OJ ~ [10] ~ ,oo 

:::~1 [ ~I! '" m 
CO, 
c.u 

'" '" , 
'" m 

[00 ~ 
[6BI ~ ISO] ~ [BO) 

oeo 01 
OATA ~ 

INTER 04 
1:JC] ~ FACE c=I 

~ 

" [ U I ~ 

[3C) ~ [Ae] 

f" ::ilF p~ II [3 C) ~ hEll ~ 
"'''0''' [40[ C:YC I.E CASHI 

GENERATOR 1: ... 5LO 
• [3D] ~ ( 101 ~ TR/CIE 

I 
~ '''' ~ I,. -, [3D[ 

~~:~i ~"" ~;igi .. , l 1·,.;-
'"' CONTROL 

'" LOIiIt:: ;:!.7 .. k 

laol ~ 
[4el ~ [ l C] ~ 

[leI <8> 
["CJ~ 

'"'' (3A~ 
[2D] ~ ["'Ie] ~ 

+!S:/V U t eSA 
. 2 74Foe @ 

TYPE .!!i.IV ,~ , J -, 
" 7.oCWCTOO! .. , 

69 " , 
1 &:1 7<1FO'" .. , 

J 
_. 

74F08 .. , 
7<1FJB .. , UieSB 

7 ... FOe 
7 ... F74 " 

, 
"" p"l.CEeeV tOI-l-eO •• " ~ TMS34DSt t o. ... 4 t. 18 

3S.5C 
IVIOED 001 ~ 
FROio! 1~81 ~ 
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1 

• 
FROio! 

B 

c 

o 
FROM tG81 & 

• TOS 520 

2 3 4 

FADM ISS] ~ 

F~ l( e~o=>-~----------------------------------------------------------------------------------+----------

[68] ~ 

'RD' "" <B> 

@ SUTIC 
SfN51T IV[ 
OHICU 

I TEXJe~E 0 I 

FROM (ca] i> 

I TEXT PLANE 0 I 
SHIFT REGISTER 

5 

I TEXT PI. ... HE 1 I 
Io4EM~Y 

,PO "'" 

6 

I 
TEXT P\. ... NE 1 I 

SHIFT REGISTER I 

* REMOVE Rles IF 
TEXT P\..ANE 1 
IS STUFFED . 

TYPE .!I . 1V GND 

7 ...... 32 i.... 7 

7<1F19<1 11; 8 

[68] ~ (50] ~ [6S;'~ 
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1 I 2 I 3 I 4 I 5 I 6 I 

• ~.~ 

R l !!1lJ C134 
TYPE +!i. IV '" '" N" " 

,. , 
7"FO" " 

, ..- I RA!-IOAC I 
": Q ~ R 7<1F32 ,. , 

LM3a58~-1.2 

7<IF?4 ,. , 
6T471 ",20 3.24 .., Ul!31J C30t 

21.22 
Rl!i2 Flt!!!l 61471 ,. , 

P.o.LCE16V8H " " '" '" <l7.!!1 ~ ;:1>} ''''''NO. fog:: ~ 
SEE 0 <&> AMPL IF'IER 

" !!S. I V '" .,. ,~ I " ! J, " 02 CAT" 

r- " 
03 'U, 
" '" '" " ~ .. ,. "eu 
07 INTER 

@ "00 . C132,* '* C133 ~ROH 

~ 16""<0 ""CE 
33uF J; "U " ,&, 

RSO)REG [" RS! SEL 

['" V"'. 10 . . " 
RS2 IN ,oc FUS::' 

[SOJ ~ 
1601-~ """0" (~ •• " ~T lOG [" " [201 0 

F"'OM ., , 
,~' 

PUTS 
[" 

V",. 10 . . " 

PO] 
'00 p , 

B "OJ ~ PC PIXEL 
P3 SEL 

~ P'" IN 

" FRAME P6 BUFFER 
" INTER 

'0[ [3131 Mr' .. '" [sa] OI...l LAT 
0\...2 SEL 

~ OL3 IN 

I ~ RESET I ~ 
BLJ.,NK 
SYN, 

~ 
y" ... ~ .,-

~~~ ~ '" ,e, @ ! 'L= 
FROio( 12"'J~ 

"'" (scI ~ ., .In ......... , , -
" [3e] ~ 

160J-~ I VIDEO TIMING I "'" 
( @ ..... J RAM OAe ~NKING I FROM 

' .. 13'" " ~ .'c" """ @ ~ @ 
["B) 

"!!I,r" U1728 7.1'7" 5 ("81~ 7.F74 9 

.! ' UiBO 

!-W," ' 
FROM ",,"" ~ ~ t;>-L. N/e " t- "lIe: 

@ , , 
" " R , 

UiSBS 
,. 

" - 7.1'32 " 02 [2A' ,. 
" @ .....J " " F '" " [GCI ~ " 
,. I FROM 

" 07 L- [21:1 

Ul67E ",,"" ~ '" @ 7<1FC<I FROM , 
4} 

IU [!!A[ 
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[eCI 
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, 
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• 
R 

B 

-

[ 

D 

• -

J 
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I 2 

C2De C IOO! C1225 C l cl3 (;12 '11 C 1 2"3 
IUF JJuF J3uF 3JuF 33uF JJuF 

111 1 1 1 1 1 1 1 1 1 
I I I I I I I I I I I T 

C9S CI2 1S GI226 Ct240 C1242 CI248 
33uF 33uF 3:auF JJuF J3UF JJuF 

I 3 I 4 I 

C l C3 C:~ C7 C9 C il ell CHI CP CeO 

., tL"----'°O;:i"I-'°::r1L
' -'1-0;iL' 'IroiT'-' -1"':°11" '-I"o::riL' -'1---;°lr' -1:-"-°I1"-I"°O;:i"I-'°::r1L

' '1 
r,-~T~T_T~,~T_T~T~T~T~T~T~T_T~T_T~T_T~T~T~T T 
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; 
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1 
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1 
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I I I I I I I I I I I I I 1 1 I I I I 
T T T T T T T T T T T T T T T T T T T 
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I I I I I I I I I I I I I I I I I I I 
T T T T TTl I I I I I I I I ITT T 

" , 
0. , '" 0. , '" 0. , 

co, 
0. , '" '" '" 0. , 0. , '" 0. , 

0. , 

", 0. , 

1 
T 

1 
T 

m 
0. , 

C6S C67 CGS C72 C74 C76 C78 CSO CS2 ca. 
0.1 D.l. 0.1 0.1 0.1 0. 1 D.!. 0 .1 D. !. 0 .1 

1 I I I I I I I I I I I I I I I I I I 1 
T T TTl I I I I TIT T T T T T T T T 

0 . , '" 0 . , 0. , 
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0. , 
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0. , 

,,. 
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0. , 0. , 
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0. , 
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0. 1 0.\ 0.1 0.1 0.1 0.1 0. 1 0. 1 0 . 1 0.1 

I I I I I I I I I 1 1 1 1 1 I I I I I 1 
T T TTl I I T I I I I I I I I I I I T 
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0 . , 
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0. , '" 0 . , 
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0. , ". 0. , 

CIOI 
0. , 
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0. , 
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5 
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+++++++++++++++++++++++++ 
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0. , 
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0 . , 
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0. , 
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0. , 
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0. , 
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0. , 
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0. , 

,,~ 
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I 
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1 
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( 1 

• 
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FROM/TO 
~'M 

PROCESSORI 
DISPLAY 
BO .. RQ 

TDS 520 

26, , • 
e, 

<1><j) 

! ",.'" 
I ON/STBY I SWITCH 

"'~ S'IIITCHES 

% 

FRONT PANE L 
SwITCHES 

% 
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POTS 

<1> 

ROl "'0 ""'0 PC "lOR 

- FPPRESET 

, ". "ee 

, FPPR)(R , FPPT)(ROY 

e • 

, • 

, 
, 

• -

, 

" 

" 
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SwITCH 

• • • 
SC ... t.lNEFI 

<j) • -ROWEN 
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• 
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BELL 0" .. , c(] BELL 

<j) 
FR ONT 

PANEL 

PROCE!>SQR 

<1> 

e PROBE [>01 SIGN 
MU. INHIBIT C:OHPENSATIQN 

KNOB , <1> [>0 SC ANNER ' NO 

<1> 
e • , MO 
IP8. TPg CON\'ERTER 

A12 FRONT PANEL BOARD BLOCK OIAGRAM A 12<8> 



R 

B 

c 

o 

• 

1 

FRONT PANEL POTS 

GENERAL 
PURPOSE 

KNoe 

HORIZONTAL 

4 SCALE ~ 

VERT I CilL 

I S~E I 

TRIGGER 

I LEVEr.. I 

VERTICAL 

POSITION 
L>. 
~ 

HORIZONTAL 

4 PDS HION ~ 

TOS 520 

., 

., 

.',. 
" R~~ : .3 

., 

Flies 
2211< 

2 

'" , .. 

'" , .. 

3 4 5 6 

I FRONT PANEL PROCESSOR I 

I KNOB S!:ANNER I "' SSHC0!59<1 " (19) 

,~" 
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(GCl 

+:5. IV VDO 

~ VPPS 
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N.C. ~ v~Pl 

~ f'p,~ ::~ 
~, 

"" 6.Blk 
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-5. AN~ 
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Jy 

+!I.IV ~I IRO 
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~. 
~, 
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~, 
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~, " 
PC:J ~N.C. " .. , 
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~, ~L--------------cF--:~--------'P-'-'-C, ----------------~ 

PC, f''---------.. --------i 
';' 

SCLK f"'------J--'"~ :: 

"''' ~ (eO) 

I PROBe: COMPENSATOR I 
""" .. ~ 

TCloIPl f-" '---''''''---'"r------ ----- --------- - ---..,'''c:::' <® [~gl 

FROMITO 
toe1 

" .... 1.1 %> 
0.,.1.101 PROCESSOR, 

OISPLAYBOAIlO 

.. 

~~.c ~ ~ 
AI PROBE 

TCAPt 
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fl62 ~?~ COMPENSATION 

.,.. ~. r-<i1i7 "[~ ~'~j,-,-• .c.,,,,,-r~-j-:-1:-~;-~-,-:-;-,-.--"''"''''c.''-Pp-",-,~'I) ['"'O I SIGNAL 

>;:tJ:
1

-,-=tl·6, ,,"," ~:;' '1 "" " , ,,"".' 0 [>0 ~ 
~"~~ ;;,... ;:" 

POTS . FPP. & 

®HAlIC 
SE~SII[H 

~[Yr([s 

Ie PIN INFORM4rlON 

DEVICE +S.IV GNO 

704HCT7<1 

741-1CT4051 16 

CALIBRATOR A12W 



• 
R 

B 

c 

0 

• 

I 2 

I SWI TCH SC.t.NNER I 
"!," 

'"~ .. S . IV 

(; ""HCT 

0{ 1661 
C, )" 

16>.1 
[0 .. C:J 1'1", 1 c:~~~~... Rn' 

'1m== " 11 TP;e " " CRiOtA ® srUH 
.. 

S£NSIT1H " 'l !;:±; O£VlCB " Ie PIN INFOR"'ATION 
11";3 CR lO2A 

I DEVlCe I ·5. IV 

74H:T138 " 

1 ... ENU SNITCHES 

, • L.", 
j 

553 ~ - j 

ssa ~ - j 

j 

j 

·1 
(RIGHT) 

551 ~ -

,., 
!CLEARI L_ 

... £NU r 

s:so t-
(8a1'TOH) 

1 
j 

1 
SSB ~ ·1 
557 ~ ·1 
5 4 9 . .j 

541 • 

(TOP) 

. j 

PROW!! 

COC.' 

pR "'7 

co,., 

•• W 

•• , 
•• W, 

•• 
•• 
~ 

• 

•• w 

•• 
co,", 

PRo·a 

",,, 
PROWS 

. ~ , 

"'RO"'S 

~ 

• ., 
~ 

•• • 
" 

\ " 
T05 520 

GNO I 
, I '"r CR 1034 

I FLEX '"; ' c~:~:. .0", 
1 . 

"f . c~:~;. .OW. 

"r CRtOG'" 

'.;' t;RIO,. ... 

, 

~ " IUOI 

• '" " m. 

1.1 ! • 1 
RI02 

lk co, ;> 

I 1 1 
RlOS 
'0' . .ow. • 

1 .I I w~ 0 
•• ., 

•• W I 1 I 

J.J I 
"I , 1 I . ·,'o~ 

0" " ~ 
1 .I l , '.c.:' CO" 

12Cl 

00 • • ' 

1,1 ! , R104 

" COO ,. 
.; U I" R lDS 

1" COLS 

~ '---' 

) I '"'' 

3 

0 

" i "" '" .0 I coo 

[I] 
" 
-=-

VERTlCAL 

I c. , I 

• OW, Y m • 

.o.CI;IUIRE .,"" 
I RUN/STOP I 

'" 
-=-! VERTIC.!,L 
W'"" 

'" 
-=-

['].'''' 
1. '" '" 
IT] 
Y .nw. COO" 
... ENU 

I ""UTOSET I 
'" .I 

I CURSOR I 
'" .I 

I TRIGGER 
... ENU 

'" ~ 
. ow' -.:. co" 

4 5 6 

I FRONT PANEL SWITCHES I 
~" P ! E~R "I +~ ;..1¥ D}'p , , 

:: ~:6; ~:6: 52 R22 ,. 
~ '" 

-=-
1'1"2 1 .oW' 

, 
I CO" 1'1"22 ' 1m 1'1"23 fP24 

[I] [IJ IT] 
~ '" ~ ~ 

,we co .ow. -.:. m, .nw. we 
VERTICAL VERTlCAl VERTICAL 

I c"' I I c •• I I MORE I 
'" '" ,co 

-=- -=-
;r 

SUTUS S4VE/REC4LL 

I T OGGLE I [ffi-V] I SETUP I 
'f ", '" ~ ~ 

CO" .ow. ...:.. coo , .ow. ~ co,· 

IWAYEFDRJoI OFF I I '00. I I HOR~~TAL! 
". '" ! -=- -=- CO" ._- co. 

0' 
, 

!IJ"P ~.,-" rn"5.~tV , 
1. '" 57 FI17 " F:6; , 10K 

-=- '" ~ , 

[I] [IJ 
VERTICAL 

I c. , I 
" . '" '" ~ ~ 

-=-.Ow' 
, 

coo " .ow. 
, 

S",VE/REC"'LL ...PPLIC ... TIUN .,~ 

, N"' VEFOR ... I , ME"'SURE I I ...... ROCOPY I 
'" '" 1 -=- -=-,w' c, cn, .nw, coo 

UTILITY 

I OISPL"'Y I I S ... I F T 

"0 '" '" 
-=- -=- on ;r 

I SET LEVEL I 
TO ~m' 

I FORCE~ I 
TRIGGER 

TP2S 

m '" ~ ~ 

.nw, ~ 
, 

"" '"" '"" 
CO, " 1 ", ... RTI'" 

F RONT "' ... NEL BO ... RO 
• A12 

5WI TC HE5 A12<:g> 



• 

• 

FROM/TO 
ORA ... 

PROCESSOR/ 
DI 5Pt,. ... ." 
BellRD 

TDS 520 

.00 

.00 

.00 

.J 1 (NOT USEO) 

FI R"'''ACE 

CONNECTORS 

... 134> 

" 

..13 (NOT USEOl 

-" 
" • 

,-
• 

- "FBUF!!::N 

-5'1'51'10"" 

'-+-

,. 

,-

,,-. '" 
- - " - - " 

AODRESS 
SUFFERS " " 
"'13(£> • - , - ., 

" • 
"'(19 .. 211 

", FLASH ROIo! 
AOORESS 

OECCXlI NG ,,-
... 13'0 

FLASH ROM FLASH RQIo1 

VERSION 

'0 ..,13%> 
A130 

r 
o {e" .. 3 1 ] 

OATA • 
BUFFERS ,. ' . -,-'-, . 
... 13 0 

• 

A13 FIRM F ACE BOARD BLOCK DIAGRAM A1 3~ 



R 

B 

c 

o 

• 

"/TO i> 
'0' 

,"0 , 
"., 
"., 

"., 
,"0" 

"" 

TDS S20 

1 

", 

II, . '";' ,J 
U300C 
7~F32 

"' B2.S ~O' 

'"{' 7 4 F04 

'" "'-, .00 

2 3 

ACORESS BUFFERS 

", '" '" '''' 

,~,g:, '~';:. I OAT" BUFFERS I 
,5:

l
" ) •• 

00 , .00 . 00 " 
.., 

T Ft3'!! 

I~ I ~ ~ ~ I 
TP36 
TP37 
"38 
TP39 
TP40 

c= TP41 
TP42 ~ 

UU O U I50 
7 4 F245 741"5 41 

J )" 
~, -, . oa 'DB .. 0 -' 

" ' .. 0 
,m 

ill I 
:!::: 

~ I == 
== == ~ 

~ ~ 
::t::: ,." "'<i) 

~ $." E • • 
= 
~ c-- ,." 

I 
'0 %> [UI 

U130 
74F2<15 

, 
ke"" J ' 0 4j> [ 10] -

TP2<1 
"'-<I) 

~ ~ . '"" TP26 
' '''e7 
TP28 
TP29 
TP30 
TP :! 1 

U300'" 
74FJ2 

J 
. , 

J 
U3008 
74F302 

PARTIAL A 13 >"IRMFACE 1l0ARO 

4 5 

FL.o.SH ROM AOORE55 oer.OOING 

. 
•• 

l' 
"j' 

.~ '"!' 

~ >I." li~ T 
.1. • 

.5,l' ., l' 
., "' n." ."" 

FLASH ~ 

VERS I ON 10 

" " 0 ..... O..o~ 

.,p .' ,,"' 
1,.13000 ,." 74F32 

.. 0 "" .~ .~ l....-... 1'113 
r- U7 00 

o..oHH 0-""" 7 "HCTc<l " , , I 
".'" . , l' 

.~ 

~ 
." "" f::: ' .~ .0" 

f= .. , on f-
0...0104101 0-,,"" . 

" p :, 
." ., 
'0" S.S2k 

l-." "' OJ><" 4 .75 k , 

FLASH ROM BUFFERS . DECODING . 

" , 

6 

'0 ""­(U)~ 

'0 ""­
(tBI ~ 

'0 ""­
!1Cl ~ 

@ STIITI C 
5EN S I TIU 
DEYl CU 

I C PIN 

OEVICE 
,,~ 

,.~ 

74F 139 

7 .. HCT2 .... 

7<1Fc<l" 

74Fl54 1 

INFORMAT 

" ::I. t V 

" 

' 0" 
~ , 

., 
" 
'0 

'0 

' 0 

"' 00. o. " , , 

"' 00' 
0' S..r-:.~F 

"' 000 o. S..r::..:F 

"' " , 
0 

"' ,., 

, 
• 
'0 

. 0 

TO/FROM 
(lO[ 

AND VERSIO N 10 



1 2 3 4 5 6 
Ie PIN INFDR~~TION 

" 
DEVICe: .. ~. IV '" FROM<&> 

(6Al . 7<1"32 .. , 
FROM <y N28FOI0 " .. 
(6.0.1 

R 
FRON ®)UT1C 
I"C:I U400 

'''~ ~ .oO'.~~C. 
5EN51T1H 

U3 10A ". "1281'010 UJIOB 18 U310C ". U31CO ". 
D(vlt[5 

7"1'32 +1!!V .. ,7<1F32 741'32 +12V 7<1F32 't-li!V 

l ~ [! ' J ., <oJ •• m" .,J .., 
FROH~ FROM <%> 

''0' [SCI [GC) .., '''' 

~ 

I 
g 

I "' "' .. 
*- := .. 

"' 11. "' "' 

IE 
"' .. 

11 
.. 

"' 

~~l! 
"' , 

"' .. 
"' "' :: I: 

FRO),! <b> 
(G Al 

"" ,',0O,' ,o~ , 00' 
"1281'010 

B 
*I2V 

~! 
+12Y +12Y 

~! 
.. 

~r 
, 

E I ~ I !i. ~j l ;; i Ii ~m 
j ~ B , t=: ;! ~ i::::i 

ii: 
, , , 

c ,.0, v 
"'~ ~ 

_'''_0 "'U N2BFOIO -- , .", +I2V ·12V 

~! .., .., 
, , , 

"' I 
.. 
I 

.. i; .. .. .. 
~ 

, 
" "' "' 8 "' .. .. 

!l 
.. 

~llj 
.. .. 

~ "' "' 
, .. 

H m .. , .. " .. , 
"' "' 

, 
"' , , , q:i: f' l' 

, 
" f' o 

FROM<y 
[4C) 

FROM/TO <V >e. '''0 . '" [60] 

• I PARTIAL A 1 3 FIRM".o.CE: SOARP 

TOS 520 FLASH ROM A13<& 



B 

c 

o 

• 

1 

FR004/TO 
[3<1.) 
m 

AU%> 
OR4M PROCESSOR/ 

DISPLAY BOARD 

2 

T 05 520 

I 

••• 

3 

::!!....!!:!'T USED) 

• 
• 
• 

· • 
• · • 
• 
• 
• 

· • 
• 
• 
L-

I 

00 

I N.RTI.o.L A 13 

4 

.. ~. lV 

I 

~T USED) 

E 
t::~ 

5 I 6 

"k. 
[2.1..1 -.v 

· § ~ r--;j;r-:-=5,:0-r-:::-: ;j;5~l::--°;j;-r-:= 5'io:-1i-;:::;;;-5~l'<= igi":o::---"··· .. 

~; ~ 15,,° 15'~' 15':" ,tg·~ .t5~ ;j;5':::~) 0 

: :~ IIgl~ 
: : ~~~---'.=~.~."-=~!======~ hOI )" 

: : 3. [11.) <V 
• • · . · . · . · . 
• • · . · . · . 
• • 
• • 

, G~ . • , :-y-=: 
~: ., .... O-""+''-o+ .. .,,~: 

I'IAMF"CE aOAno I 

· . 
• 

· · · • 

-F"" -F"o, -F"o, -F" " ~o I ~O. l ~O. 1 ~O . 1 

TO/F'ROM -'1' 
[H. , 'Y 

F IRMFACE CONNECTORS 

I 



B 

c 

o 

1 

FRON/TO 
1101.1 
,Jl00 

"'~O~ 
ACOUISIT1ON BOARD 

~ 

, 

, 
, , , , , , , , , , , 
, , , 
, 
, 
, , 
, 
, , , , 

-

TOS 520 

2 3 

" lOT USED) 

~ • 

~ " 

'il 
'" 

" 
, 

., 
, 

"., ,,: 

~ " 
" 

~ 

~" 
., 

~ 

4 

." ~DT USED) 

, 

~' 

: ., 
., 

" 

iN' 

llli: 
50 

,,., 
" 
" 

, 
, , 

~ " 
, , 
, , , 

IW 
, , , , 

~ 
, , , , 

~ 
, , , 
, , , , , 

-" , , , , 

'~" ", , 
, 
, 

L-

I A 1 4 01 BUS BOARD I 

5 

~' 

em 

~ 

~ 

01 BUS 

r , , , , , , , , , , 

, , 

, , , 
, , , , , , , 
'----

A14W 

, 

FRO ... /TO 
[!!IA] 

-"" AS1i> 

6 

OR AIoI PROCESSOR/ 
OISPLAY BO.t.RO 



" " "' 
, 

'" " " . , " , ATTNCAL 

• - TT T r- TP1 

'W'" RELAY 
,e ~ DRIVIORS " 

I I 
-I:iv - 12V • REGULATOR " 

, 
, 

- '" .. 
~-.. 

.. I 
~~ ... . m 

e","" 

-10)(11 
,e, BUFFER 

'C O I l ex I .J1-. -'" 
" 

, 
>CO ;,.J.J C'" 

j 
'"0 

" - l Ot XII 
, COX 

~ I • B 
-100X 

oc 
m 

4TTENUATOR HY9RIO 

--- • e~" 
~ ~ ~ ~ _ ...... - • 

~ 
... TTENlJATQR HYBRI O '"'"" .~ 

" 
, ;,.J.J 

• • 

~ 
ATTENUATOR HYBRIO • , 

;,.J.J " • 

• • 

~ 
.o.TTENUATOR HYORIO , , 

m • :,..D 

T05 520 A15 ATTENUATOR BOARD BLOCK DIAGRAM A 15<8> 



'. j 

• Ba 
J 1~ 
:= 

R := 
§ 
0--

'. 
-

8 1 
~ ;::::: 

B ~ 

c , 

B"-
I-

J1,--
:= 
:= 
:= 
:= 
I 

FLEX 

D 

-

2 I 

'" 
::::: :~: 

,,,., 

Ie: PII'<I INFORMATION 

I OE:VI CE I +5 .. ",1 "NO leV 

I UCN5a ... l .... I !I I ... ~ 1.9 

111.46
r
' ____ J __ ",~.".,_~>~~::p t ~:~ec 

iC1334 1\;J t:: 13eC! rtC1382 

. _-;:--:;,:,-_~:J I C'C":'_-"-'j U D lUI' . I I 1 u F -15\' r " IN DUT",~ _ __ ""::::"J-""":"-__ ~_1<!V 
LI"!;!! 1011"62 L,,,,;m;c""'J FB52 

T05 520 

U13BO 
Io4 C79"1 2COT 

3 I 

I RELAV DRIVERS I 

% 
+5VAT\-

~' 

I A 15 ATTENu,.,rOR BOARD I 

4 

C l.403 
'00' 

I 5 I 

I ATTENUArOR$ I 
5IGOUr 

~CH1D 
~ '1..3 .... 5 

CUD6 
1000 

1000 

1011464 

,,"'9:t"··· 1000 
N.C. 

1011100 1<1101 WH'OO 10'1201 W1300 10/1301 Wl "'!lD W1"51 
<:J-+-+-{><J--+-+-C><J---+-i>~~<J----{><r----C><r---t> 

ATTENUATOR 

~53 

II 
" (6,,) 

.. J1153 

., .. , 



'" 

\ 

• 

IoIAIN L\I POWER SUPPLY BOARO I Ai7 • TOS 520 

101< T2 

,--w--W, -+---," '1Iq 
LlNETRIG 

TO TRIGGER CIRCUIT 

ERROR A~PLJFIER 

j 
REFl 

ON - TIIoIE 

'" 
,~, 

OVER 
\lOLTAGE 
LOCKOUT CONSTANT 

O"'-TlIoIE 

PRI~ARY BULK \lOLTAGE 

LCH! 
~!l'ULK r,;:::::: 
l~ CAP ..1J~ 

.~<=-t 

r-, , , , , , , , , , , , 

--~ 

, 

, 

, 

, 

, 

+1~\I 
REGULATOR 

.,. 
REGULATOR 

- 0.1\1 
REGULATOR 

-15\1 
REGULATOR 

-I O\lER r 
CURRENT l- 2.01< 

"'!!i.O\l 

" 

-5 .1\1 
7.5,1. 

-15\1 
1.5.1. 

+24 \1 

" 

+5 . 1V A .. 
+!I.IV B 

'" 

BOOST 
CON\lERTER 

, II LOW BULK F AU!.. T +5. tV FEWBAI:!( 

I J CURRENT h 
PUL.SE 

G£NERATOR 

~ LlloIlT ~ I ~NHIBIT 
RESET '"""'-
DETECT ./ ~ L ___ ---' 

Y INPUT UNDER1J;­
VOl.TAGE 

LOCK-OUT 

BIAS UNDER f--­
\101. TAGE 

LOC:K-OUT 

_REFI 

G V"· 

_+12\1 B'A5 
Ai9 Pm<ER FACTOR 

CONTROL BOARO 

STANDBY SUPPLY 

FLYBACK 
CONVERTER 

CONTFOL "1 

.f 

" L) 
j 

T " '-------....,11 

, 
, ~L-+--------------W~~~~~_"_"_'~~: ~--. -----r--, 

W t , , , , , , , 
ON/STANIlEIY , 
~O~ENTARY , ~~ , 

H , 
1 , , , , 

" , , 
II , , , , , .. , C--1 , , , 

:- ---1 
~~K OETE~';R) 

'" 
" " 

REF2 + 

ON/STANOBY CONTROL 

~, 

SNITCH 
OEBOUNC:E 

-1 'RISING 
EOGE 

OELAY 

I 'N'_'~' I TRIGGER 

REF2 ~w.-,l:,/---------' 
PRIMARY CURRENT SENSE 

L---------,·liO"··C>'L'··~'-------------_r-1q--_,lIr-"'*_r-·c'""'··C'"",·,"", _ _____ -"'+I!!iV BIAS 

~ ,,0--,""---1 
I AiB 

LO W VOLTAGE POWER SUPPLY BLOCK 

PULSE NIOTN 
HOOULATOR 

SHUT-DONI-V 
CUJiREN'r LI~IT 

+5.tV ~REF2 

GATE 
OAI\lE 

~AIN CON\lERTER CONTROL BOARD 

DIAGRAM Ai7~ 



I 

B 

( 

o 

ro 
I~I 

Ata¢ 
MAIN 

CClNVERTE 

"""""'­BO ... RO 

, 

TO 
(SCI 

A1B<y 
PO'tfER 

FACTOR 
CONTROL 

BOARO 

TO 
1601 

.0. 19 0 
POWER 

FACTOR 

'''"'~ BOARD 

1 2 

... C: It-IPUT 

cs, ,., " ... " , , " ,. -;" - LINE • -l-,' , J; E20C , 
}- LINE 

~ 
, 

FILTER , 
, .. I 

Jr' ,., I " 2=3 • "DO --- NEUT • 
E~ E~ ". 

I P/ O ~IN CONVERTER I 
'" " 100 .0 

• 
+15V 181 ... 5 It, 1'-' '" ,vi '0 • ",0 , .. 

"" "0 
10.0 '"' 

:J -( "" , 
<, 

." 100.0 

• 

Iu.", 

·lev BIAS 
FET ORlve~ loll '0 

'" o!!. aG '" ~ 
·lev '" ~ " "' "' , . ~ 

U 

~ 
~ ~ 0' 

"' .' StIJI POWN N.C. ... , 

TDS 520 

'" " '0 11.i51111i 

." , 
r " 2 . 2uF 

." G \) . ., ,." 

20.Dk C 
~~ 

B27 ~ cD.Ok 9~ , 
Q ~~ 
, 

.to!\' BIAS 

d 
" '-' 

f-
" "0 

1!! . O l!! .0 

"' "' l !!.O l !!.O 

r.; 

"'r " 
" 

3 

=:!5 

tfu J; 2200 

" , '" 'f,. 2.2uF ''''. 
T2200 

4 

"" " 

,~ 

'" '0' 

,., 
'0' 

'" 20 . 0 

~n • • 

,.,.::' II ~ r.f. 1.12 11 ( .4oeV ) 

~ ~C:9 " 
~ 

#~12 l¢ luF 
l~ 4 7DuF 

r .'" '" 
II.., ~. ~. 

'-

*e'U4 ~,. , 
Re 

TO ~ ~. 200.0' [1.0.] r.-. '" '''' '" >=J 
~,. '''' '" O. , 

"" '20 

'" " -f-

~ '" "', C "" " '0 
!I.&V ~ "" TO ' ~ !. OO .C 

~ 
[U] ( - 6.DBV) e <>-'I , 

'" CRIO 
-47uF , 

" 
.~. 

I BOOST CONVERTER I 

.Q§ .@ 

~o;: 
.u ... "" .00 200 

o. 
'----' .. "" "' 10 . 01< •• 0 

'0 " 
" " 'R' 

r ~ 

" , 
PARTIAL A 1 7 MAIN LV POWER i;UPP LV !;IOARO I 

5 

~lIICv.-<> 
BS3 2 

100.0 

I STANDBY SuPPLY 

• 29 ... 
=.~ ezov 

= .., 
i!!!IOV 

r19~ 

"" 100 [] 
'oM 

I 

IC7!. 

¢~O. l 

6 

L ItlETBIG 

RESET OfIFCT 

DO .~, ,,~, 

~!SV au.s 

" CRt7 +14. V + • 
It' ~=~ 

to. 
I~, ~l . 01 

rY 

'" "'-
~ .. 

U:I .O ElJJLI< PI( OETECT 

I " J5 ( .... 1 Q ..1700-1 
) L-.J "'10~ 

ACQUISITION 
BOARD J , 

J 
12 • 

J , 

"' , 

"' , 

) 

'0 
['01 

A150 
POWER 

FACTOR 
CONTRIll. 

BOARD 

'0 
11Bl 

A150 

PO"" FACTOR 
CONTROL 
"'~O 

TO 
[lAl 

A1B0 
MAIN 

'''''".'''' ~,""'-
BOARO 

" [to} 

~:"' ""l 
.. , 
" 

• -i- C22 ( - 13.ev ) ... 18 <V 
"'UN 

~2· 01 ,,, 
:...", '" I'J 100 

,~ ( N.C . ,~ 1 ::: C812 

• N. C . 

'RB 112'1 6 14S. 

• 
( +I.oI .9V) ~-k*C1 

c:u; *" . 01 .ty" C!2O.IF ;¢ I 

"'i~ ±'~, :: ::::: 
," GNp ' 

"' • < It 

"2 1 , 

"' 
t; j 
"' B. 

CONVERTER 
CONTROl. 
"' .. 0 

'0 

} ... (1':¢ 
MAt N 

CONVERTER 
CONTROL 
"'~O 

'0 
[tAl 

"'19~ 
PO"" F"'CTOR 

CONTROL 
BOARO 

) 

TO 
[ tAl 

A190 
p oweR 

FACTOR 
CONTROl. 

BOARD 

AC INPUT, STANDBY SUPPLY, AND CONVERTERS 



• 
R 

B 

( . 

• -

c 
• 

D 

•• 

1 2 I 3 I 4 

'ADM/.'-I!E[:>-.,..._" -----------------T-~-; 
J3BI ~ ".-

TOS 520 

, , , 
, .. 

... 
100 . 0 

I ,.A!l:TIAL A 17 MAIN LV PC"'~A SUPPLY eOAR\l I 

I 5 

u •• 
LMJ58 

,.v I 
"'" • .::n. 

2. ellk 

I 6 
Ie PIN INFORMATION 

DEVIC:E +15 BUS IONO ~ 'Ill ) 

U43J9 :J 12 

• 
• 

• 
• 

MAIN CONVERTER 



'"~ MAIN '-V 
POIoIER S\FPL" 

BO"RD 

1 

" 
[I:;"" /.'.. _~I ::'=11_~ I, ".",","y,-".; ••• '-"'t{~·~'~'~·~'~.L) 

2 3 4 5 6 

+1'::1'1 81"'5 

"17 '-b' I ' g' I i t eu l>'''l'V BIAS 

A ~Slc.J<v{ I :u: I ~ GN02jt>2 ~2 0. L VRlf1~ *~a51 

I II 3~ .0. 'F' 'l, 

"" 20 . 0k 
+!!I. 0'1 

HI IN I PULSE IIIIOTH I 
MOOULAT DR 

B 

( 

o 

~~o~~_t-!'~c-~.~ •.. J>"c£"OC""~---------------------------~-__________ _ _ ______ ~I~ .~~ I------;;;-r----,-'~;_---~INV IN 
"Q' 1'139 C13.J,. -!-Cl .4 

+'::IV REF Z'I. 3k 8200 TL-,w>--<. Tc "0'"= ____ -" ' -I 
'"~ 

"'" <lS .9k "" 2.49k OUT ... 

I PRII-IARY 
C\JRR£NT SENSE 

( +1.
75VJn 
"" 1 . ~OI< "" LH339 

+5'1 REF 

1'112 (.<I.B8V) 
_ ... 99k CRS---"" 

-U.. " . ~ 
OU' , r"''---------'"'r<J·,',''"'-!-cIC.:e=:.f-1 

'-'l.!'--J' >""<-----------~ ____________________ ~*-.-.-_________ "' \ ~SHUTO~N 
[ <lAI./.:\. 
"17 'e' '" " 

, 

RI!!I C& 2 I 
+SV REF R38 E * C10 

1. 0k ~ .000S 

i~~ %> i~'~ti~~~~~~:~-----~"~'~7r-~~~.~;E~5.~,~,~) o. ~lB +1SV aus I ~~~y I L~v REF ~l.M3'93 ~g~tJk 

+15\1 BUS 

TOS 520 

R2B : >-'-r 1---+ 
2O.0k (+o.E6V) 

"'S 
3 . o1k 

R>O 
lo.Ok 

, 

, 
"" 2oo .0k 

s 

, . 
.. 

CIUS * K1B 

+15Y.LSUS 

, 
, 

+IS\l BIAS 

'" '. . 
"' 2oo.ok 

, 

I 

. ~- ,~\ 
I RISING EOGE DEL ... y I 2 2~~. 

+1!1V lAS CiS 

SOFT-START 

+1'V BIAS ~;~'M " .00' 
2<l-1 7 DISCHARGE 

ROO 
S. " 9k 

R13 

"30 ~_-1~'~'~·~"~'F~[>-:'~o.~I~~:'_~'~':Jr-+-·-O-'~----'"c..-t 
" :I. 3k ~ ( +O.SV) I 

R31 R~ 
<!.l:1k 511K 

.~ 

~ tUF 

:O-''Mr--''-I "' 
2 N. 1:;. ~"'O'"~::. ____ ..J 

® HUI C 
SfMSITIH 
DfVlCES 

IC PIN INFORMATION 

OEVlCE +15 alAS liND ~ I 

"" !I.I H "" too . 01< 

+15 \1 BIAS 

"" ... 991< '" 

CR t3 

I A 18 "'.lIN CONVERTER COI-!TROL BOARD I 

:r.I2!5A 13. 115 

U<339 3 

~ , 
1«:1 .. 0138 t .. 

~, 

L143!!5B 

" 
" , 
, 
, 

2~ 7 N.C. 
N . C .~ 

+ 5\1 REF 

.. 
100.01< 

MAIN CONVERTER CONTROL A1SW 

w 

'" HBI 
At7 <i> 

MAI l-! LV 
POWER SUPPLY 

BO.tJ:IO 

'" [<10] 

A17~ 
"'.lIN LV 

PC'ItER SUPf>L Y 
1I0AIIID 



R 

B 

'\ • 
c 

0 

'RO" MAIN I..V 
PCW£R 5uPP1".l' 

1 2 

B04RD P6 

'" 0 'I ::::+1 ~"",--"",,--,--_p~-;::-;;-~ + .,CY BIAS 4 +1<1.'9V I 
,~, j',' j l' 1 ell .1 Ct. T ~~i ~_leV BIAS 

,
T <l7uF ,T 47UP tv 

!GC[ +1"",·' +1- i ..... GN.P"·~C>1 '¢ ,¢ 

[601 

I .D I I 
-+_,;:;,~:-.,--"e"!J"'-" •••• "'."-~-l., [601 

• 

• 1681 
• OC BL&.K SENSE 

I • 

• 

, 
16.1.1 

" , , 
[6.1.1 

W 

TOS 520 

." RlS 
191k 191k 

, 

••• Uillk . 

+12V BIAS 

I '''''' VClLTAGE -, I LOCKOUT 

'" "4 .76V <I. 53k 

IH . ~::1 ~C7 
17.4k I~ 22uF I~ 22<1F 

'" 1. Ok 

RlS 
191k 

:l: 

...L elJ 

I~ 100 

'" 1!10.Ok 

, 1 

~ I B 
L HJ5B 

RID 
39.2k 

'" ". 5 3k 

3 

I CURRENT 
L IMn 

4 

"'" I> I LHlS3 ~t/~ 01< 

'" 20 Ok 

IU7 IUS 
ltO.O ... . 531< 

." 2.261<. 

eRO 

'" 2.cSk 

,. 
4.53k 

'" 20 . 0k 

'" 221k 

: >-'-' ----t 

I OUTPUT OVER I 
VOLTAGE UlCKI1.IT 

"" LNlS3 

cs , >.1./ D.' -' v 
'" IDO.ok 

CRS 

I ERROR A~IFIER I .. 
147k 

+12V BIAS 

I 
CRS ,<:! 

I RESET DETEC'" 

" 

. 

CONSTANT Dt-I-TIME J 
Pl.A...SE GENERATOR 

5 

+12V BIAS 

" PIN INFORMATION 

OEV ICE +12V BUS GNO (117) 
I.H358 , • 
'-H393 , , 
IoIC1 4093 .. , 

®STUI[ 
HNSITlY~ 
DEUCU 

I A18 POWER FACTOR ~ONTROL BO~RO 

POWER FA CTOR CONTROL 

6 

, 
w 

00 
(t01 

1.1 7 0 
H~IN LV 

POWER 
5UPf>LY 
SOARD 

00 
[tol 

1.17 0 
........ IN LV 

POWER 
SUPPLY 
90 ..... RO 



• VEr::tT VOI<[ 
VE~T SIZE 

(~i530) WIt-ICING VERT L.IN 

DRIVER 
(l'I!5cBl 

Aeo¢ ... 2°0 ... eo~ 

- YSINC • 

CRT • ..JH 

CONTROL 

AcO <i> 

, 
HOnI Z Ha...D 

Ham 1!1530l 
OSCIU. ... TOR 

-H51t:!;; "'20~ BAI GHTI'ESS • CIlHTROL 
"FIT r. "'R'" 

- - 1 (R569) 

.~~ "' 
A20 <i> 

TUSE ASSEMBl.Y c.""" 
~ :* II 

HIGH VOLTAGE 

~ POWER SUPPLY L !OOA CEt<lTER FOCUS , 
''''''''' , 

HaRIZ YOKE I HeRtz PHAS E ... 2O <y -tRi5HIl WINCING DRIVEI'! 

"o~ 
... 2°0 

CORNER FOCUS 
(L1S7) 

+cD.!!!" Aru ""0 
(R"~") 

"o~ 

I 
" cD.!!!V 

+24 Y • REGULATOR • '" HORIZ SIZE HORIZ LI N "C CIRCUITS (L-H'!!I) IUDal 
AcO%> 

"'20 <i> ,.,20 <i> 

• 

.[ 
CONTRAST 

[ 

VlOEIJ 

YIOED..DUT 
11'1572) AJ'IPLIFIER • 
A<!IJ <@> 

... C!o~ 

TDS 520 CRT DRIVER BeARD BLOCK DIA GR AM A20<B> 

• 



" 

• 
R 

B 

-

c 

I-

o 

• -

1 I ' 2 

Ie PIN INFORMATION 

DEVICE +20 . !5V GND I 
TOAU70S 2 TABS I 

.~ ,,. 
CR4I2S 

\lERT 512£ C"'22 

'''''"' • 

I 

U42B 
TO"'11705 

-"'- llIoIPJI'I 
... MPOUT 

AMP_V 
• 

3 I 

VERT YOKE WINDING DRIVER 

1'1.426 

'" 
Rl27 

'" 
1'143<1 
22D~ 

, n~ @ COMP 
FLYSACK , 
HGT ..... D.J 1'1536 

'" 
C326 

l'~ 
C434 lO' , 

RSSS C!5"'o; 

~~~ i> tl""~'IIE"'=~O ... ., .. , 

I HIGH V(JLTASi: PCWE:R 
HORIZ YOI(E II'INCING 

SU_LY " 
OOIVER 

, 

+20.15\1 

R'!!27 
Ril_OUT 165k 

SYNC....lN , 
RGLTO _V ~ VCI~l 

R!!529 ..=..J 
2"13k , 023 R3ZG 

t-----.,LO='='~ __ ~~~~I .. "--;;~:r--Oj'lc'--J'" C526 RAHPGEN 
0 . 11' 1'1<110 1:322 

rtT 330k J; . 082 

C;258 
2~F~ 

+20.15\1 \----}. ~ 

CRl"9 

,,~ 

lDuH-!JOuH 
Y HaRIZ 

aIZI< 

I ""'flTIAL A20 CRT OR[VER SOARD I 

4 

C<l38 • 
'M 

1'1 15 43 

'" 
flO ... " 

'" 

I 

R32!5 
',Q 

+ !50V 

1'115"'6 C447 1'1"''''5 
',", 2.auF 

'" • 
r.; . ~C44e 
=r 0038 ;J; .001 

" 

03" 
eeOOUF 

~""'-----'w;...-r-T--'I" K; 

RaGS 
>OM 

5 

rfifi> C330 
iOOCk.JF ,. 

R33S 

'" 

~ 

yERT 

, 

" [40] 

" ("'0] 

TDS 520 H.V . POWER SUPPLY & YOKE WINDING DRIVERS 

I 6 

.J3"10 P3<10 

~rlJ 
YOKE eLY 

II ,,~" 

kJ'-vJ 

-%> 

L1OO ... 

A2DW 

VERTICAL 
OEFLttTION 

,~, 

HQRIZONT4L 
OEFLEt:TION 

YOKE 

I 



J I .2 I 3 I 4 I 5 I 6 I , .. ®HRTIC 
~R5.:! '[NSlltH 

DEUCE! 
FROM 
12C) . 
", J574 1"553 U438 TP;2 

411 %> r;-J " 
l.M3t 7 , 

~ Iva v aliT 20.5'" 
D~"' '' PRDCESSOR/ 

~ • C541 RDJ ,,k, ,k , ok,'" r:l DISPLAY BOARD R •• 2 .. 1:2.48 • C0423 ;J; C. 1 

" 
J l00uF 1 237.0 J; 2200UF J;'" 7uF 

~N.C. 
1'1 ••• E;-J • C3.~ ~N.C. '00 llOUF 

:EEr ·20.5V 
'0' 

, , N 
1'13.0 

3.48k 
+CO.!!'''' 

r- I I 
R52t 

1:428 ~o 
+ 20.5'0' REGULATOR 4 7ul'" (ta,a..,) HORn'': ...., ' "' .. L!! 

HOLO 

1'1512 IoIC1:3'9I.P ~~ 
2.7k 

"" "" IoIK...,SP 

~" ~" 2.4k 18.6k 

I I , 0", HDRIZ OSCILLATOR CONTROL 
C"2~* '+"20.5V 
lS00:;t 

1'1'1113 

~ 
~ 

B ~" ~ .. c,~ 1'1511 PH....DET • <0" .~ .= ,.a , C41~~ ,B ""1-ISY'NC , "'41 '2 

(!lIGNDE: * CR'!Ii!3 

S'rNCJN 2200 J; LQ 

~ ( 10 I - '{SYNC " ~ ~ 
C427 

I-QSYNC > (UI) C428 ;J; luF 

:"': ~ .0417 
HORtZ • S",WJN ,, ' I 1'1311 PHASE 

o~ FROI-I <V 
>S, 0 '"0 

( to] 
FROM <i> ~ .. 
13el 1 • • '"0 C20:t "''' 11 J; . 0068 J; '" c,~ 

J'" ~OM<y 
" N 13BI t 

/1 ,~, 

1'1353 
,~ 

~" 
PtOOD 

( 

~ 
.~ 

ElL eRN (+11.7\1 ) I ::<-") 1 I I I 
I 

L3S. +20 .5V~ • J I •• SUM 1'1346 , , I I I '11000 = -- --- , I 
--i 

E343 E P 
~. 

L,r-. 
I 

"0 " 1'1451 "'" 

~: 
2.21<. 1.9uH 

J --j 
, , 

R459 l'I<l59 

! ! ! I T 
.. ~ ., 

("S.4V) d 
0456 - • C45~~ "-' 

VR45~ ~ V 0.' J; FROH0 m 
S . i!V [SA ] R374 

I I 
3.9k I ( "!!I20V ) 

"'20.5V YIOEO ...... PLIFIER +500Y 

I 

~ 
l'I465 

FROH0 
[51:; ) 

1.Bk rv 
" , , 

'" 
0462 

D ~. R568 R572 to; 
0464 

l'I461 ~~365 .90 <0O 0 ""l ::::::I~ CONTRAST tf. ", I''' L.J R579 R366 
49.9 <0 

'- I P ... RTI ... L A20 CRT DRIVER BOARD 

TDS 520 HORIZ D5C CONTROL . MONITOR DRIVER AND CRT A20<& 


	ARTEKMEDIA

	www.Artekmedia.com


	TABLE OF CONTENTS

	A10

	Troubleshooting 

	A15 Attenuator Board

	Acquisition Digital Control

	Acquisition Processor

	A/D Converter

	Analog DAC Control
	Analog Holdoff

	Analog trigger

	AUX1 Front End 

	AUX2 Front End 
	C & D  Trigger

	CH1 Front End

	CH2 Front End 
	Clock System

	Delay Trigger 
	Demultiplexer Diagnostic

	Demultiplexer Screen

	Extended Trigger

	Logic Trigger

	Time Interpolator

	Trigger Logic

	Probe Connection


	A10 Acquisition Board

	A10 Parts Locator


	A11

	Troubleshooting

	Bdsack

	BootROM

	Bus Control
	Byte Enable Decoder

	CPU

	CPU Bus Error

	CPU DIP Switch

	CPU Forced BUS from DSP

	CPU Implicit BUS from DSP

	CPU Interrrupt

	CPU LED

	CPU Request BUS

	D1 Memory

	Display Reset Register

	Dsack

	DSP

	DSP Dsack

	DSP Instruction Memeory

	DSP Interrupt

	DSP Memory Access

	DRAM Control

	DRAM Dsack

	FIFo

	GPIB

	ID Register

	Kernel

	Kernel Dsack

	Kernel RAM

	NVRAM

	ON/Standby

	Pixel Processor

	RAM Dac

	Random DOT Mode

	Rasterizer

	RESET

	Test Memory

	Timer Interrupt

	Vector List Memory

	Video Troubleshooting

	VSC Register

	Waveform Memory

	XY Mode


	A11 Board

	A11 Component Locator

	A11 DRAM Waveforms


	A12

	Troubleshooting

	Front Panel System

	Bell

	Front Panel LED

	Front Panel MUX Test Loop

	Frotn Panel Processor

	Front Panel Self Diagnostic

	Front Panel Switch Test 
	Probe Compensator


	A12 Board

	A12 Parts Locator

	A12 Waveforms


	A13

	Troubleshooting

	Firmface 

	A13 Board

	A13 Componenet Locator


	A14

	A14 D1 Bus Board

	A14 Component Locator


	A15

	Troubleshooting

	Attenuator


	A15 Board

	A15 Parts Locator


	A16 ( A17, A18, A19)

	Troubleshooting

	A16 LV Power Supply Module Isoaltion

	Boost Control

	LV Power Supply

	main Converter

	Power Supply Primary

	Power Supply Secondary 


	A17 Main LVSupply Board

	A17 Parts Locator

	A17 Waveforms

	A18 Main Converter Board 
	A18 Parts Locator

	A18 Waveforms

	A19 Power Factor Board
	A19 Parts Locator


	A20

	Troubleshooting 

	Display Distortion

	Display Driver

	Video Sync


	A20 CRT Driver Board

	A20 Parts Locator

	A20 Wavefroms


	A21

	A21 VCO Board

	A21 Parts Locator


	SCHEMATICS

	Block Diagram

	Interconnections

	A10 Acquisition board

	A11 Porcessor

	A12 Front Panel

	A13 Firmface 
	A14 D1 BUS

	A15 attenuator

	A17 LV Power Supply

	A18 Main Converter

	A19 Power factor Control

	A20 CRT Driver



		2011-02-24T15:52:04-0600
	ArtekMedia




