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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 iocations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadeguate
maintenance and care. Tektronix shall not be abligated 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 ¢} 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 Tekironix 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:

B0O10000 Tektronix, Inc., Beaverton, Oregon, USA

E200000 Tektronix United Kingdom, Ltd., London

J300000 Sony/Tektronix, Japan

H700000 Tektronix Holland, NV, Heerenveen, The Netherlands

Instruments manufactured for Tekironix 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 Interieaf, Inc.

PostScript is a registered trademark of Adobe Systems, Inc.
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Change the vertical
SCALE of any channel
from 50 mV to 100 mV
or from 500 mVto 1V

Can
you hear the
attenuator relays
click?

Change the Vertical
SCALE from 200 mV
to 500 mV.

Can
you.izar the N\ Yes

Connect a probe fo ~ATTNSTRE (TP838)
and connect another probe to CCATTN
(TPE37). Trigger on the ™~ ATTNSTRB signal.
Change the Vertical SCALE of any channel
from 50 mV to 100 mV or from 500 mVto 1V,

Do
the signals
look like those
shown in
Figure 9-17

Scans by Artekmedia => 2011

Check and repair U624,
U829, and associated
circuitry.

attenuator relays
click?

Change the Vertical
Coupling of the
selected channel.

you hear the

attenuator relays
click?

Is there
still a problem
with the
attenuator?

Perform the Attenuator
troubleshooting
procedure.

There is not a problem with
the A15 Attenuator Board
Programming.

Connect a probe to CD (TP636), and
connect another probe to CCATTN
(TPE37). Trigger on the CCATTI
signal. Change the Vertical SCALE
setting of any channel from 50 mV to
100 mV or from 500 mVto 1 V.

Is the

CD data
correct? {See
Figure 9-1 and
Table 3-1.)

Check and repair the
attenuator and associated

circuitry.

There is not a problem
with the A15 Altenuator
Board Programming.

“ATTNSTRE J

i

eearm— [[UUIULIUL UUUTULUU TUUULUUUY UUd UL
@ U1 oo v

Vol. 2

Figure 9-1: Attenuator Programming

Vol. 2 Figure 9-2: A15 Attenuator Board Programming Troubleshooting Procedure
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Use this procedure if you
suspect a problem with
programming the A10

Acquisition board.

Is there
a problem with
programming the

A15 Attenuator board? (You Perform the A15 Attenuator
can't change the vertical scale, Board Programming
the vertical scale is not troubleshooting procedure.
correct, or the channel

coupling is not

Is there
_a problem with
programming the
trigger source or holdoff? (You
can not change the trigger
source, or the
trigger holdoff is
100 long.)

programming one of the
preamps? (You can not change
the vertical scale, the vertical
scale is not correct, or the
channel coupling is

Connect a probe to either CC1A
(TP639) for CH 1, CC28B (TP640)
for CH 2, CC3C (TP650) for CH 3,

the SROA-SR2A,

or CC4D (TP651) for CH 4. SROB-SR2B, and
Connect another probe to CD HOLDOFF1-4 signals correct
(TP636). Trigger on the (see Tables 9-1
CC1A-CCA4D signal. Change the

_ and 9-2)?
Vertical SCALE or Coupling.

Check and repair
U1551, U1552, and
associated circuitry.

Check and repair U602,
> U624, U625, and
associated circuitry.

There is no problem
with programming
the preamp.

No

Check and repair U621,
U622, and associated

circuitry.

Is there
a problarp with a prt_)b;am wnh ;
___programming the programming the calibrated There is not a problem
trigger coupling or mode? voltage reference (CALOUT), with programming the
(The trigg A10 Acquisition board.

Connect a probe to either TRIGCCA

(TP631) or TRIGCCB (TP632) of the

desired trigger |C. Connect ancther
to CD (TP638). Trigger on

the TRIGCCA-B signal.

Y

Change the frigger Source
or Coupling.

Is the bit

Have

pattern all modes and
correct (see couplings been
Table 9-3)? checked?

Check and repair
Ue02, U624, and Is there
associated circuitry. slill a problem with
the trigger mode or

coupling
programming?

TDS 520 Component Level Diagnostic and Repair Manual

Scams by ArtekiMedia=>2011

Check and repair
U1551, U1552, and the
associated circuitry.

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

A10 Acquisition Vol.2 9-2



¥ Scans by Artekmedia => 2011
Vol. 2 Table 9-1: SROA-SR2A and SROB-SR2B Signais

. Selected input SR2A/B SR1A/B SROA/B
CHS5 1 1 1
CH1 1 1 0
CH2 1 0 1
?H1_and CH2__ 1 0 .0 - -
CHS5 0 1 1
CH3 0 1 0
CH4 0 0 1
CH1 and CH2 0 0 0
Vol. 2 Table 9-2: HOLDOFF1-4 Signals
HOLDOFF4 HOLDOFF3 HOLDOFF2 HOLDOFF1
Repair 0 0 0 0
Don’t Care All Other Combinations

Vol. 2 Table 9-3: Trigger CD Signal

Bit
Trigger Mode 7 6 5 4 3 1 0
DC 0 1 0 0 0 0 0 0
AC HF Reject 0 1 0 0 0 1 0 0
LF Reject 0 1 0 0 1 0 0 0
LF Reject 0 1 0 0 1 1 0 0
HF Reject 0 1 0 1 0 0 0 0
AC HF Reject 0 1 0 1 0 1 0 0
Direct Noise Reject 0 1 0 1 1 0 0 0
Noise Reject (20 Hz High Pass) 0 1 0 1 1 1 0 0
! This bit will be a 1 if negative slope is selected.
. Vol. 2 Figure 9-3: Acquisition Digital Control Troubleshooting Procedure (Cont.)
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Use this procedure to
check the Acquisition

Processor.

Run the
acqProcThermistor
diagnostic.

Check and repair
R617, RT617, pin 5 of
U600, and associated

circuitry.

Check and repair the DUART
(U1317 on the A11 DRAM
Processor/Display board), A14 D1

Are
U600 pins 11-14
at +5V when
no probes are
connected?

Replace U600.

Check and repair R601-R608,
CR601-CR604, and

A C150-C153. Check the

Check and repair the connzactions to the A15

associated circuitry. Attenuator.

Vol. 2 Figure 9-4: Acquisition Processor Troubleshooting Procedure

Scans-by ArtekMedia=>2011
TDS 520 Component Level Diagnostic and Repair Manual
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Use this procedure to
troubleshoot an A/D converter
problem (U700 and U750).

i

Note: Depending on the setup of the oscilloscope, the A/D
converter can get its input signal from any of 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. Set the vertical SCALE to 50 mV, and

the horizontal SCALE to 200 ns.

Is the
input signal from
the preamp reachirg
the selected A/D converter
(pins 4 and 6, pin 12, or pins
15 and 17), and is it a 500 mV

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 S-4)?

Are
pins 71 and 72
of the A/D converter
125 MHz -ECL
clocks?

Perform the appropriate
front-end troubleshooting
procedure.

Check and repair the appropriate
preamp control circuilry, and
verify the oscilloscope setup.

pins 23, 24, 82, Perform the Clock
and 83 of the A/D Systemn troubleshooting
converter 250 MHz procedure
-ECL clocks? :

Replace the A/D
converter.

Scans by Artekmedia => 2011

all A and B data
outputs of the selected

Yes

A/D converter toggling, and are

The problem is not in the

Vol. 2 Table 8-4: A/D Converter Input Selection

they toggling on the rising A/D converter.
edge of the signal
atpin 71?
Is the )
b el < ® Perform the Analog DAC
. - Control troubleshooting
the voltage at pin 35 beasmgenyiod
+09Vt +1.0V? prao :
Replace the A/D
converter.
CH1 —
A
CH2 —
CH3 —
CH4 —]

Input CALSEL (Pin 2) CH2SEL (Pin 1)
CH1 Low Low
CH2 Low High
CAL High Don't Care
Not Allowed High High
CH 1. Antenustos A/D Converter A Demultiplexer A CH 1 Display
Preamp 1
M i A/D Converter B Demuttiplexer B CH 2 Display
Preamp 2
CH:3 Anbouaor A/D Converter C Demultiplexer C CH 3 Display
Preamp 3
r
G4 Aenusion A/D Converter D Demuttiplexer D CH 4 Display
Preamp 4

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

Vol. 2 Figure 9-6: A/D Converter Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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preci] This procedure assumes a D/A
. Converter system voltage problem.

Change the D/A Does s
e bad DAC vota o the voltage vary | thedaia N
e Dal voitiage voltage value : Is the and address lines o Is thers Check and
LATHRESHOLD1 through o from 8t° 4095 o:?rthﬂ;eomn Lé:r‘{ljg{;e L%n:r?:ea;buoggtoel:gyg Is the voltage in range US00 HCMOS logic +10VDC on US00 o repair power
LATHRESHOLD4, VARJO., (+10.24 V to0 erost ST e o voltage in but not levels changing about pins 4, 6, and 7? supplies to
ETL1FAST, ETL2FAST, -10.24 V) ugir}g U908 (see s an y within range? changing? every 60 s (1 0 T to Uo00.
or ATTNCAL? the DAC Fi 91417 the £10.24 V 100 ws)?
diagnostics. i) range? HS)
Check and repair U905, Check and repair U300, R900, | | Check and repair US00 Check and Check and
:?g?;eaﬂ; L?iagf 33‘331 ‘jﬂgﬂaﬁi‘e U907, and U908. R901, R902, and CS00. and its control signals. repair U1050. repair US00.
Change the
D/A converter Trace the signal through its voltage buffers and
Is this Yes | Voltage value Does the Yes associaled components. If necessary change
DAC voltage between from 0 to 4095 voltage vary over the full ] the D/A converter voltage value from 0 to 4095
-1.71 Vand (+1.71Vto range at the output of (+1.71 Vo -1.71V) using the DAC Diagnostics.
+1.71\? -1.71V) using U931-US345, US40, Measured voltages should agree with the
g the DAC or Us41? voltages on the schematic.
iagnostics.
Does the i
voltage at TP911 of
the DAC change
- about every 60 s and
. vary over the =171V Are Is
range (see pins 9, 10, and 11 B
Figure 9-14)? of the IC HCMOS logic JRnom HCloS Do " Is Does Ve | ok o
levels (0 Vo +5 V) and ( V) pusts TP906, TPO7, and TPOS lock like UB01 pin 2 a pulse U601 pin 3 look like gt
chanaing abokt éverv 10 126 16 every 100 s (8 pulses) TP908 look like A s about every Figure 9-187 ;
ging ry 1= followed by' abms Fi 9-10? Flgure 9-117 associated
100 s (see Figures 9-9 : o 'gure 5107 100 ps? components
9-16, and 6-17)? . (see Figure 9-8)? :
Does the Check and
voltage at TP912 of repair the
U903 change about
every 60 s and vary U903 pin 1 - . - Y
over the +1.71V range piurlicld Check and repair U500 Check and repair the analog Check and repair US0O Check and repair U901 Check and repair U600
(see Figure 9-15)7 and associated multiplexer (U931-U934) and g and associated and associated
analog . and associated .
‘ multiplexer. sopnanis. Rasocisidl components. components. components. components.
Does the
voltage at pin 3 of LS03 No
change about every >
60 s and stay within
the 171V
range?
Yes
I Check and Repair U903, ]
. Vol. 2 Figure 9-7: Analog DAC Control Troubleshooting Procedure
SORIE By TIe R T 0N A10 Acquisition Vol.2 9-6
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|
1 .!

==
—

" .._,....-.._-...]

‘ Stopped: 506 ; AC?“W“'OPS Stopped: 16  Acquisitions Stopped: 235  Acquisitions
b - I T- J l...

[ e e
j@: 3.030kHz : : . ; : z : g ; : l@: sssﬁs -
R [ = 1 vy D T P e __ ;
S = e bbbt ] ~ssms : . : :
; : 1 ) - until the i [ SR RaBmil Bl
x next burst. T ﬂurh 1
E mL . :
- ) 1 ; ' | ]
14] Wt " St sl - s ot ; i
Ch1l'[T1V1 RS KPP PO LT T .Tx."J;u. ;..,T, i
00 366mv i 200V~ M 200p Chi J -184mv Chi~ 500V i M 500p Chi I ov

Vol. 2 Figure 9-8: Pin 6 of U931, U932, U933, and Vol. 2 Figure 9-10: TP906 (PC3). Vol. 2 Figure 9-12: TP911
U934. This burst of eight 68 us-strobes occurs once TP907 (PC4) and TP908 (PC5) are similar.
every 3.7 ms.

. Stopped:. 52 o A_'(_:q}lislllons Stopped; 80 Acquisitions : Stopped: 51 Acquisitions
- T— [—F—

[uY

fmd

PRI : : T 9 P [ IR | SRR N M G R T A e T
@: 444s ] : : : : . I : . @:444s 3 : . _ . : + . - @:444pus

i :
v ..-

] | 1
14 et ~ : —

Chl 200V "7 T M100.0p Chls 224mV iChi 200V~ T T TTTMI00.0p Chig 224mv [Ch1 " 200v - 7 I7 M100.0p Chls  224mV.

Vol. 2 Figure 9-9: TPS03 (PCO0) Vol. 2 Figure 9-11: TP909. Sometimes the frequency Vol. 2 Figure 9-13: TP904 (PC1)
of this signal varies or there are pulses missing for
several cycles.

. Vol. 2 Figure 9-7: Analog DAC Control Troubleshooting Procedure (Cont.)
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Stopped: 235  Acquisitions Stopped: 51 Acquisitions Stopped: 747  Acquisitions
<l

. MO ... omcvc it scmmcs: ORI . : ] s o MO
b e © L . - ? o e A 70pE ] rrrr— e T

= @: 444 us . +

' . - - e oMl et AT BIRRETS HRE Ke) o __ M
: 5 = T
14] T l;
v B £ T
4+ B age e | e I L O R RECERRERE oy &
: 1 : T : : :
............................................. 5 : = |- : -] - - - SR : : T
" Chl " 200V’ T M100.0p Chl 5" 224mV. Chi 200V & . }’ M 500p ChiJ ~ 216mVi
: £ 3 : : : : ] : : | : : : :
+ 1. abisaed Bigaai

O T ATIET I . ] : : : : : : _ _ : :
(‘_‘h1 5mv M 500“ chlf WJ IT; IS EPRPRPIN ST P s s PSP DS ETETN STNTET PR B ---A.TAAA J a_._l
Vol. 2 Figure 9-14: TP911 Vol. 2 Figure 9-16: TP904 (PC1) Vol. 2 Figure 9-18: U601 pin 3 (PC7)

. Stopped: 336  Acquisitions Stopped: 64 Acquisitions
— TI- I T i
[——

J—=

1 (O o Y S I O U e

fo e

R

M100.04 Chl1J  224mV

At f--}-l'i-l { I

Ch1 1.00V M S500n ChiJ oV
Vol. 2 Figure 9-15: TP912 Vol. 2 Figure 9-17: TP905 (PC2)

. Vol. 2 Figure 9-7: Analog DAC Control Troubleshooting Procedure (Cont.)
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_\'

This procedure is for
troubleshooting the
Analog Trigger
Holdoff circuitry.

Scans by Artekmedia => 2011

i

Does

Is MTHO toggle if Yes

Is the koldoff

the variable
holdoff is
increased?

U1501B pin 9
high?

ramp low?

No

Check and repair path from U620
pin 9 (~HOSET low) through U1501A
and U1501B to MTHO. Check and
repair Q1543, Q1531, R1542, R1548,

and associated circuitry.

Is
MTHO
(U1501B pin 9)
toggling?

Check and repair path from
U620 pin 9 (~HOSET high)
through U1501A and U1501B
to MTHO. Check and repair
Q1543, Q1531, R1545, U1502,
and associated circuitry.

Check and repair U1503,
R1539, R1540, R1546, and
associated circuitry.

Is
U1501B pin 9 No

(MTHO) ok for all
variable holdoff
settings?

Is
MTHO
(U1501E pin 9)
toggling?

No

Is
U1501B pin 9

13

(MTHO) low?

Check and repair U1001
pin 72 (MAT), U1501,
and related circuitry.

Are
both the slow
range (> 10 ms) and the
fast range (<10 ms) ok

(MTHO toggles in the
programmed time

all timing ranges
work?

Check and repair the
HOLDOFF4 signal
(U633 pin 12), Q1526,
and related circuitry.

Check and repair
HOLDOFF1-HOLDOFF3,
CR1525-CR1531, and
related circuitry.

Changing the variable holdoff
DAC voltage through its full
range should change MTHO by
the amount shown in Table S-5.

Check and repair
VARHO (U908
pin 2), U1500A, and

related circulitry.

Vol. 2 Figure 9-19: Analog Holdoff Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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Vol. 2 Table 9-5: Holdoff Range

Horizontal Scale

Minimum Holdoff

Maximum Holdoff

>10s 5s 10s
10s o8 10s
5s s 10s
2s 5s 10 s
1s 5s 10s
500 ms 5000 ms 10000 ms
200 ms 2000 ms 10000 ms
100 ms 1000 ms 10000 ms
50 ms 500 ms 1000 ms
20 ms 200 ms 1000 ms
10 ms 100 ms 1000 ms
5ms 50 ms 100 ms
2ms 20 ms 100 ms
1ms 10 ms 100 ms
500 us 5000 ps 10000 ps
200 ps 2000 ps 10000 ps
100 ps 1000 ps 10000 ps
50 us 500 ps 1000 ps
20 ps 200 ps 1000 ps
10 us 100 ps 1000 ps
5us 50 us 100 us
2 us 20 ps 100 ps
1us 10 ps 100 ps
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
5ns 1000 ns 10000 ns
2ns 1000 ns 10000 ns
1ns 1000 ns 10000 ns
05ns 1000 ns 10000 ns

Vol. 2 Figure 9-19: Analog Holdoff Troubleshooting Procedure (Cont.)

TDS 520 Component Level Diagnostic and Repair Manual
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= This procedure tests the anzlog 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 of the inputs to Trigger A or Trigger B.

Vol. 2 Table 9-6: Trigger A and Trigger B Source Selection

U1551 and U1552
Connect a 1 kHz square wave to the CH 1 input. Press
SET LEVEL TO 50%. Rotate the HORIZONTAL SCALE Pin 1 Pin 2 Pin 3 Channel Selected
to 500 s per division. Press TRIGGER MENU, and
then Holdoff. Set the Trigger Holdoff to 0. ooV +5V +5V CH 1
+5V 0.0V +5V CH2
| J +5V 0.0V CH3
( N'gg,et:;' l:gﬂ is Is there an " Check and repair Preamp 1 and its 0OV S
o O | surrounding circuitry. Check VARGAIN
Frotnp e T oo g oeamp 1 >=2) 171208 a1 s e toV 00V 0oV ohd
p : (U1200 pin 7).
{1552 pin 9)? pin 6)? P +5V +5V X CH 5 (LINETRIG/AUXTRIG)
Check the connection between
Preamp 1 (U1200 pin 6) and
Trigger A (U1552 pin 9).
Pin 12 of Trigger A should be the
same analog signal as the selected
source input signal (1 kHz sine wave).
:‘ pin 12 of Are
Trigger A the the trigger select Check and repair the control circuitry
proper amplitude lines correct (see (U620, U621 and U628) and the connection
and frequency? Table 9-6)? between the control lines and Trigger A.
Check and repair
Trigger A (U1552).
Is U1552 pin 16 Perform the Analog DAC
0.0V +105mV? Control troubleshooting
procedure.
The
triggers should ”
Trigger A (U1552) Check and repair Trigger A (U1552) now function. Do the Epseg:‘ %njdzégpzl:
select the Prearp 1 signal and its control circuitry (U624 for triggers meet sensitivity R1557
for its comparator output TRIGCCA; U602, U612, and U631 for specifications? 2
(U1552 pins 20 CD; and U934 for TLA.)
The analog
trigger is ok.
. Vol. 2 Figure 9-20: Analog Trigger Troubleshooting Procedure

i g -11
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This procedure is for
=, troubleshooting the
. AUX 1 Front End.

y

Subtie problems include

gain slightly off, transient

response not good, and
bandwidth wrong.

Drastic problems include
zero vertical gain.

Is
there a subtle
problem?

Is
the bandwidth too
low?

Yes Check and repair the
A15 Attenuator and
associated components.

Display AUX 1 only. Press VERTICAL

MENU, DC, 1 M(], and CLEAR MENU. m;::;{:ﬁ;:"
Set the horizontal SCALE to 200 ns. Set vertical signal path,
the vertical SCALE to 100 mV. including R1595-R1597.

Connect a 1 MHz 100 mV sine wave to
the AUX 1 input. Press FORCE TRIG
and SET LEVEL to 50%.

Return to the start of this

troubleshooting procedure.
£ | Remove P1200
Is the
center conductor R
of P1200 a 50 mV Rip""' the A15
1 MHz ttenuator.
sine wave?

Check and repair the A/D
Converter reference voltages
and R1595-R1597.

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

Check and repair feedback
loop (for -VREFC U751,
R764, C764, Q758, CR756,

U751 pin 10 about
085Vv?

within 10 mV of L758, efc).
pin 127
Troubleshoot +VREFC Troubleshoot -VREFC
using the Analog DAC using the Analog DAC The CH 3 Front End is
Control troubleshooting Control troubleshooting not the problem. Check
procedure. procedure. the A/D converters.
. Vol. 2 Figure 9-21: AUX 1 Front End Troubleshooting Procedure

Scans by ArtekMedia => 2011
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This procedure is for

troubleshooting the
. AUX 2 Front End.

Subtle problems include

gain slightly off, transient

response not good, and
bandwidth wrong.

Drastic problems include
zero vertical gain.

Is
there a subtle
problem?

Yes Check and repair U1100,
A15 Attenuator, HF4 DAC
voltage, or associated
components.

Is
the bandwidth too
low?

Yes

Display AUX 2 only. Press VERTICAL
MENU, DC, 1 M{), and CLEAR MENU. Set
the horizontal SCALE to 200 ns. Set the
vertical SCALE to 100 mV.

Is
the transient
response ok?

Check and repair all
components in the vertical
signal path, including
R1598-R1600.

Connect a 1 MHz 100 mV sine wave to the
AUX 2 input. Press FORCE TRIG and
SET LEVEL to 50%.

Return to the start of this
‘ troubleshooting procedure.
Is the center -
conductor of P1100 a Repair the A15
50 mV 1 MHz sine Attenuator.

wave?

Check and repair the A/D
Converter reference voltages
and R1598-R1600.

Is U701

Is
U701 pin 3 about
0.95V?

Is
U701 pin 5 about

Troubleshoot + VREFD

using the Analog DAC

Control troubleshooting
procedure.

Troubleshoot -VREFD
using the Analog DAC
Control troubleshooting
procedure.

pin 2 within 10 mV
of pin3, and is pin 5
within 10 mV
of pin 67

No

Yes

The AUX 2 Front End is
not the problem. Check
the A/D converters.

TDS 520 Component Level Diagnostic and Repair Manual

Check and repair feedback
loop (for -VREFD U701,
R714, C714, Q708, CR705,

L708, etc).

Vol. 2 Figure 9-22: AUX 2 Front End Troubleshooting Procedure

A10 Acquisition Vol.2 9-13



This procedure is for troubleshooting Trigger C.
Using the pin and U numbers for Trigger D and

swapping the input definitions of “X" and “H
between CH2 and CH1, this procedure can alsc
used for troubleshooting Trigger D. Connect

10 kHz 100 mV sine wave to the CH 1 input.

Press TRIGGER MENU. Set TYPE to
Logic. Set Logic Pattern Inputs Ch2. Ax1
and Ax2 to <X> . Set Logic Pattern
Inputs Ch1to <H>. Set vertical SCALE
to 50 mV/div. Set the TRIGGER LEVEL to
the center of the input signal. |

Is
U1200 pin 4 a No

100 mV sine
wave?

LY.

1S9

Is
U1800 pin 4 a
100 mV sine
wave?

Does the
DC voltage at U180C
pin 8 roughly equai

the DC voltage at
U1800 pin 47

pins 2 and 6 of
U1800 have about a
300 mV quasi-sine wave
(like Figure 9-23 bl « i
roughlya +3.2V

Are
pins 8 and 9 of
U1810 10 kHz positive
ECL signals?

Check U1810,
R1807, R1808,
R1820, and
R1821.

] rd pins 3 and 4 of
L3210 10 kHz positive

Is the sine
wave the wrong
amplitude and
greater than
10 mv?

Is there a
high logic level (greater
than +4 V) on U1200
pin 77

See if U1203
(Preamp Control 1)
is programmed
properly.

' Check the connection
between U1200 pin 4

and U1800 pin 4.

Check :
U1200, R1800, and the
VARGAIN1 signal
(TP1205). Perform the
Analog DAC Control
troubleshooting
procedure. |

i

level for Trigger C).

Follow the Analog DAC
Control troubleshooting
. procedure for TLC (trigger

Check U1800,
R1824, R1825,
R1801, R1804,
R1805, R1806, and
tne power supply
voltages for the
trigger circuitry.

Are

ECL signals?

The problem is
not in Trigger C.

Check U1810,
R1035, R1036,
u1003, and
associated circuitry i

Check and repair U1200 or
its output circuitry.

stopped: 42613 Acquisitions
[-— T

(e

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

1 Division Input

Vol. 2 Figure 9-24: C and D Trigger Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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Is
the bandwidth too

—

' This procedure is
for troubleshooting
the CH 1 Front End.

Subtle problems include

gain slightly off, transient
response not good, and
bandwidth wrong.

Drastic problems include
zero vertical gain.

Is
there a subtle
problem?

Yes

Display CH 1 only. Press VERTICAL
MENU, DC, 1 M{}, and CLEAR MENU.
Set the horizontal SCALE 1o 200 ns. Set the
vertical SCALE to 50mV.

connecj a1 MHz 50 mV sine wave to the
CH1 input. Press FORCE TRIG and
SET LEVEL to 50%.

1 MHz 50 mV
sine wave
(<10 mVDC)?

Remove
P1200.

Are
pins 2 and 44 cf
U1200 1 MHz

e

The A/D Converter reference
voltages must be wrong.

Is the center -
=< conductor of P1200 a Repair the A15
50 mV 1 MHz sine Attenuator.
wave?
Repair or replace U1200 and
its associated input circuitry.
Is Troubleshoot UFFSET1

OFFSET1 setfor™\ ¢

center screen?

Set OFFSET1 to a center
screen value using the
DAC diagnostic.

!

Retumn to the start of
this troubleshooting
procedure.

Is
TP1203 within
*1.71V?

using the Analog DAC
Control troubleshooting
procedure.

Is
TP1202 within
*1.71 V7?7

Control troubleshooting

Troubleshoot +WVREFA
using the Analog DAC

procedure.

Control troubleshooting

Troubleshoot -WREFA
using the Analog DAC

procedure.

pin 9 within 10 mV
of pin 10, and is pin
13 within 10 mV of

Check and repair feedback
loop (for -VREFA U781,
R764, C764, Q758, CR756,
L758, etc).

The CH 1 Front End is
not the problem. Check

the A/D converters.

Is
U1202 pin 8
<50 mvVDC?

Yes

Check and repair
R1204, R1203, R1202,
R1212, or L1201.

25 mV sine waves
(<10 mvDC)?

Is
U1200 pin 21
<50 mvDC?

Troubleshoot FOFFSET1 using
the Analog DAC Control
troubleshooting procedure.

Troubleshoot DCBALT using
the Analog DAC Control
troubleshooting procedure.

Is
U1200 pin 20 within

Is Yes

Check &nd repair U1201 and
associated components.

Check and repair U1200

U1200 pin 9 high
(+5V)?

Troubleshoot VARGAIN1
using the Analog DAC Control
troubleshooting procedure.

Check and repair
U1204 and associated
components.

and its power supplies.

Vol. 2 Figure 9-25: CH 1 Front End Troubleshooting Procedure

low?

Yes Cheack and repair U1200,
A15 Attenuator, HF1 DAC

voltage, or associated
components.

Is
the transient
response ok?

Check and repair all
components in the
vertical signal path.

Is
the vertical gain
ok?

Check and repair U1202B
or VARGAIN1.
(Troubleshoot VARGAIN1
using the Analog DAC
Control troubleshooting
procedure.)

Is
the signal clipped
before it goes
off-screen?

Yes

| and VREFA voltages to U750.

Check and repair power
supplies of U1200 and U750

(Troubleshoot VREFA using
the Analog DAC Control
troubleshooting procedure.)

Can
OFFSET1 be
adjusted over its full

range?

Check and repair OFFSET1 DAC
voliage. (Troubleshoot OFFSET1
using the Analog DAC Control
troubleshooting procedure.)

Can Yes
OFFSET1 be adjusted

smoothly?

Check and repair OFFSET1 DAC
voltage. (Troubleshoot OFFSET1
using the Analog DAC Control
troubleshooting procedure.)

Retum to the start of this
troubleshooting procedure.

TDS 520 Component Level Diagnostic and Repair Manual
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This procedure is for
troubleshooting the

Check and repair U1100,
A15 Attenuator, HF2 DAC

Is Yes

CH 2 Front End. L -
. o Jhe bar:g:’;dth fon voltage, or associated
. ' components.
The A/D Converter reference
Subtie problems include Is the center ; voltages must be wrong.
gain slightly off, fransient _»~ conductor of P1100 a Repair the A15
response not good, and 50 mV 1 MHz sine Attenuator. |
bandwidth wron'g wave? s No Check and repair all
. Troubleshool -+ VREFB the transmng components In the vertical
Drastic prablems include Is NO | using the Analog DAC Pogponas, ok signal path.
zero vertical gain. J701 pin 3 about Control troubleshaoting
procedure
Repair or replace U1100 and
its associated input circuitry. Check and repair U1101D
Is Yes Is No or VARGAINZ.
there a subte the vertical gain roubleshoot VARGAINZ
problem? Is Todisshact: NPEre ok? ¢ (Tusing the Analog DAC
U701 pin 5 about psing the Analog DAG Control froubleshootin
>- —0.95\? Control troubleshooting u 9
- procedure. procedure.)
: Is Troubleshoot OFFSET2 -
Display CH 2 only. Press VERTICAL o~ OFFSET2 set for using the Analog DAC Check and repair power
MENU, DC. 1 M(}, and CLEAR MENU. Set > corir sorean? Control troubleshooting - Is| e ves | supplies of U1100 and U700
the horizontal SCALE to 200 ns. Set the . e signal clip and VREFB voltages to U700.
vertical SCALE to 50 mV. iR Is U701 Gheckand ot eatbost before it goes (Troubleshoot VREFB using
pin 2 within 10 mV loop (for ~VREFB U701, off-screen? the Analog DAC Control
Connect a 1 MHz 50 mV sine wave to the of pin 3, and is pin 5 R714. C714, Q708, CR706, troubleshooting procedure.)
CH2 input. Press FORCE TRIG and Set OFFSET2 to a center within 10 mV of L708, etc)
SET LEVEL to 50%. screen value using the pin 67 . 3
DAC diagnostic.
1 owggz b Check and repair OFFSET2 DAC
Return to the start of : ; ; voltage. (Troubleshoot OFFSET2
i DOIspin 5N this troubleshooting nTg;emféproggm Ecrfe:;sk ad Justt?gncé\;e; its full using the Analog DAC Control
rocedure. . ! i :
1 MHz 50 mV el P! the A/D converters. troubleshooting procedure.)
sine wave P1100.
(<10 mVDC)?
Is Yes Check and repair
U1102 pin 14 R1104. R1103, H%amg. o ves | Check and repair OFFSET2 DAC
<50 mVDC? R1112, or L1101. OFFSET2 be adjusted voltage. (Troubleshoot OFFSET2
smoothly? using the Analog DAC Control
Are ' troubleshooting procedure.)
pins 4 and 6 of Yes
U1100 1 MHz s Troubleshoot FOFFSET2 using Troubleshoot DCBAL2 using Check and repair U1202 and

25 mV sine waves
(<10 mvDC)?

the Analog DAC Control the Analog DAC Control associated components.
troubleshooting procedure. troubleshooting procedure. Return to the start of this
troubleshooting procedure.

Is
U1100 pin 7 high
(+5V)?

Is

Yes d repair U1100
U1100 pin 20 withir Check and repair

and its power supplies.

Is
U1100 pin 21
<50 mvDC?

No

<50 mvDC?

Troubleshoot VARGAINZ2 Check and repair
using the Analog DAC U1103 and associated
Control troubleshooting components.
procedure.
. Vol. 2 Figure 9-26: CH 2 Front End Troubleshooting Procedure
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5 This procedure assumes that the

. A11 DRAM Processor/Display

and A12 Front Panel are ok and
that the text and graticule are
on-screen.

lg
TPS02 between +5V
and +10 V?

Yes

Are U501
and U502 pins 2, 3, 27,
and 28 all 250 MHz -ECL
clocks?

Are
all of the clocks
the same (within

No

Scans by Artekmedia => 2011

Check the clock
termination resistors

at the A/D Converters.

Check Acquisition

Ao Repair CTL, or
: lock terminating
U501 and U502 pins No oe
_| resistors at A/ID
15 end 16 250 MHz [ Converter, R1049
+ECL (+35 V10 R1050, R1045, or
R1046.

at Us01 and U502

50 mv)? Clock Buffers US01 pins 15 and 16 the
No and U502. same (within
50 mv)?
Clock Yes
System is ok.
Are
the power Repair the
supplies for U501 and power
U502 within 0.2 V of supply
specification? problem.
Y
Are :
the oscillator and No Repair the Replace
PLL power supplies oscillator and PLL Acqeﬁis'rtion
ok? power supplies. Clock Buffer
Us01 or Us02.
Yes A
773 Is th Is
‘ No Wil No US04 pin 9 (see "\ Yes : No
TP501 < TP5027 thure 9“28) a 10 MHz Flgure 9-29] s
J —ECL clock? >10 MHz -ECL
clock?
Yes ¢
°s No Yes
Is the DC Yes Check R582,
voltage at TP501 > 2?85;13331588
the voltage at . and the Cheok US03A and
TP502?, A21 VCO Board. associated components. -
No
Is
U504 pin 9 (see No \ Check Y501 and
Figure 9-28) a 10 MHz o i
—ECL clock? associated components.
Yes
Is
US04 pin 13 (see Yes
Figure 9-29) a - -
>10 MHz -ECL
clock?
No

Check and repair US03A and
associated components.

The results of the
following test depend on
the oscilloscope and probe
used. The probe should be
grounded with a ground
lead < 2 cm long. Using a
500 MHz oscilloscope with
a 10 pF probe, are P501
pins 2 and 3 600 mV,
500 MHz clocks?

P501 pins 2and 3
near 3.9 VDC with pin 3
about 40 mvVDC lower
than pin2?

Is the
frequency at
P501 > 500 MHz?

Check R582,
CR503, R588,
R587, and/or the
A21 VCO Board.

Yes

No

L J Check and

The results of the
following test depend on
the oscilloscope and probe
used. The probe should be
grounded with a ground
lead < 2 cm long. Using a
500 MHz oscilloscope with
a 10 pF probe, are P501
pins 2 and 3 600 mV,
500 MHz clocks?

Are
P501 pins 2 and 3
near 3.9 VDC with pin 3
about 40 mVDC lower
than pin 27

" | repair U1001.

Is
the frequency at
P501 < 500 MHz?

Yes Check R582,
CR503, R588,
R587, and the

A21VCO Board.

No

Y Check and

Vol. 2

| repair U1001.

Figure 8-27: Clock System Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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Stopped: 3636 Acquisitions
1 s of

= .

=

<5t 200m T T O™ '20.’0‘1’1& Chi /' -131mV;

1 NPT AR [ PSP i IR GNP i

Vol. 2 Figure 9-28: Reference Oscillator (U504 pin 9)

]

e
‘ Stopped: 394  Acquisitions
I T
11..w|f...,:,.L..:_.x-.._v--.:..

Ml BT

M "20.0n Chi s =126mV.

ET.;. i . 1 , { .

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

. Vol. 2 Figure 9-27: Clock System Troubleshooting Procedure (Cont.)
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This procedure assumes that you can get a main trigger
but not a delay trigger. Press HORIZONTAL MENU,
Timebase, Delayed Only, and Delayed Triggerable. Press
SHIFT, DELAYED TRIG, Delay, and Delay by Events, 1,
and ENTER. Manually set the trigger level to 50%.

Are

triggers Set the trigger source for
generatec in Delayed both the main and delayed
Triggerable sweeps to the same source.

mode?

Are
triggers
generated in Delayed
Runs After Main mode? Note: a
goaod test of the delay trigger
system is to check for a
signal at
TP1013.

No

Perform the Logic
Trigger
Troubleshooting
procedure.

Scans by Artekmedia => 2011

Perform the Analog Trigger
troubleshooting procedure
for Trigger B (U1551).

both UG03
pin 6 (™~ STRIGB) and
TP1653 (+ECL
RAMPSW?2)
high?

Is
ACQDN
(U100 pin 5)
high?

Check and repair the Clock
Trigger Logic (U1001) and
associated circuitry.

The problem is not on the
A10 Acquisition board.

Perform the Demultiplexer
Diagnostic troubleshooting
procedure.

TDS 520 Component Level Diagnostic and Repair Manual

Vol. 2 Figure 8-30: Delay Trigger Troubleshooting Procedure
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Perform this procedurs if the
? demultiplexer diagnostics fail. Run the
a individual demultiplexer diagnostics
{(ACQ dmux Repair Suit).

Y
Are there
muttiple failures ™\ YeS | Troubleshoot
on several the D1 Bus.
channels?
No
Does Does
Does an acquisition a daisy chain Does the Does the
the register memory diagnostic fail diagnostic fail : D ;
diagnostic No = (DigAcqMemDataDiag, (digAcqDnDaisyChain, d’9P°.9‘TS'9A°§.D;F alse, digTriginDiag or
(digRegQueRep) digAcgMemPatDiag, or digPtAvailDaisyChain, or d‘gc;fg'%alg‘;ml‘éia'a ud rdil_gﬁcqu_sﬂ?@lg’
. d B ? A e iagnostic fail?
| fail? igAcqMemAddrDiag)? digEpthoDaisyChain)? diagnostic fail? g
Yes
Replace the demultiplexer.
Are
the D1 Bus No Does the failed daisy chain E%'?gggsxd Troubleshoot the Clock
pins on the Replace the ~ACQDN 4 Replace the N . cr A
deTouon;EI'?xer demultiplexer. ( el Enp;rrrooo:s:rping?mvmu demultiplexer. STRIGB, toggle? nigger Logic.
f‘ Yes
. P - Replace the
Fix the pins. Repair. demultiplexer.
Y
Y
Compare
- AAO-12 of the
Did the No Did the No Set Horizontal SCALE 1o 200 ns demuttiplexer. Is each
DigAcqgMemDataDiag = digAcqMemPatDiag per division. Set oscilloscope for address bit ' the frequency Repllag:s;jhe
diagnostic fail? diaanostic fail? no triggers. (Address is of the previous bit (AAD demultiplexer.
changing every 32 ns.) toggles at
32 ps)?
Check and repair demultiplexer Check and repair demultiplexer Check for and repair lifted
and RAM data pins for opens. and RAM data pins for opens. pins and bad address bits
(The bad RAM is Ux01, where x (The bad RAM is Ux01, where x on the demultiplexer and
is the [address mod 8] +1.) is the [address mod 8] +1.) RAMs.
. Vol. 2 Figure 9-31: Demultiplexer Diagnostic Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual Scans by ArtekMedia => 2011 A10 Acquisition Vol. 2 9-20
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’ 5 Perform this procedure
if displayed waveforms
have problems.

Are
there any
waveform
updates?

Troubleshoaot the
D1 bus.

If not triggered, running, and in sample mode,
the demultiplexer’'s acquisition memory address
will increment 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).

Are any of the following true?

m ~STRIGA is stuck high
= ~ACQDN is stuck high
» ACQRST2 is stuck high or low

| = The differential clocks are not at pins 37 and Yes | Repairtne
. 38 of the demultiplexers problem.
Check and repair = Demultiplexers are not being programmed
Are there acquisition memory properly from the D1 bus
random Yes i i
. R addressing. Check = Demultiplexer is bad
discontinuities in for lifted D1 address
waveforms? p|ns on the
demultiplexer.

Check and repair the demultiplexer and Acquisition Memory. Set the horizontal SCALE to 200 ns per
! Does the division. Press SHIFT, RUN/STOP, Mode, Sample, and STOP. In this mode, acquisition memory
/ 3 system stop updating = The location, size, and frequency of data errors indicate which bit is in error. starting locatons as seen by the 68020 are:
when a trigger is removed, ALLREADY is For example, a stuck most significant bit will only show on one half of the
and does the pre-trigger stuck high. CRT and the magnitude of the error will be half a screen. Note: The CRT is CH 1 Demuttiplexer A 0x7300000
fail to totally only 8 divisions high, but errors will be across 10 divisions (1 division CH2 Demuttiplexer C 0x7340000
update? overscan at the top and bottom of the CRT).The next bit affects four zones : CH3 Demultiplexer B 0x7380000
on the CRT, two will be correct and two will be in emor. The size of the error CH4 Demultiplexer D 0x73C0000
will be a quarter of the CRT. Data errors with the least significant bit and the
it next to it are hard to find visually, and you must rely on the :
o diagnostics and/or memory pgeks gr?d pokes to t)r’ougltgsh?oimow There is one sample byte per address, and the data has the following format:
SDDD DDDD 0000 0000
Is the
system always 75 - Is ] o
triggered, or does the STRIGA is avery other S is the sign bit. Itis inverted by the demuitiplexer during reads of acquisition memory. That is, if
pre-trigger never siuck low. - sample bad AADO is written into acquisition memory, 2A00 is read from acquisition memory. D is the remaining
update? (at 200 ns per seven bits of the eight-bit sample. In this mode the low-order byte is always zero.
division)? :
The 68020 address can be converted into the acquisition memory U number:
Hexadecimal: T 3 X X X X X
Check and repair the D1 bus data Check and repair the A/D converter to Binary. 0111 0011 DDXX MMRR  RARR RRAR  RULWU
Are there path. Since all demultiplexers are in demultiplexer connections. The A/D converter
no waveform updates No parallel on the D1 bus, a single splits the 250 MS per second data stream into Where:
unless you force a trigger? > demuitiplexer with problems here two 125 MS per second data streams. One of 73 hexadecimal indicates an acquisition RAM access
(Shorting ™ STRIGA means lifted D1 bus pins or a bad these streams is bad. If the problem goes away D indicates the demultiplexer connected to the acquisition RAM
to ground will force demuttiplexer. This same problem when the horizontal SCALE is set to 400 ns per % oo dont care bits
a frigger.) could also show up in the division, the A data path is bad. If the problem M Row address bits for Option 1M
digRegisterDiag diagnostic. is in every sample when the horizontal SCALE R bits are acquisition memory row address bits
is set to 400 ns per division, the B data path is U indicates which RAM is accessed (RAMs are UXO1-UX08). Convert this binary number
bad. This problem may show up when running to decimal and add it to the base U number of this channel’s acquisition memory + 1.
= the A2DOutResistorChRep diagnostics.
ALLREADY is
stuck low.
. 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,

o

A

Are Press the TRIGGER MENU button. Select Are
TYPE Pulse and CLASS Width from the
Are proper - . Are the voltages at
A triggers (+5 V ECL main and pop-up menus. Set Trig When Are : .
there input \_ ves sigﬁgs wi(th the same Yes Upper Limit and Lower Limit to 2 ns. proper triggers the vztualk TP1705 and TP1708 No _| . Check and repair
T o repetition rate as —>| Select CLASS Glitch and Filter ON from generated (see Shouds ok o~ 0 mVand the > U1705A-U1705D and [
a s the input signal) the main and pop-up menus. Move the Figure 9-34)? pin voltages at TF81 705 and associated circuitry.
pin 42 generated? 10 MHz clock signal to the CH 1 input. Set TP1708
%o the trigger SOURCE to Ch 1. ¢ =~ -8V7
es

(Yes

No Check and repair
the control bits and
associated circuitry.

/

Connect a 10 MHz square wave

(period = 100 ns ani pulse
Replace U1703. width = 50 ns) to the CH 1
input. Press the TRIGGER

MENU button. Select TYPE

pins 19 and 20
or 22 and 23 of

CB1-CB8 correct

CB1-CB8 correct
(010X0111)?

(00X1XX00)?

A

Y

A
Pulse and CLASS Width from v ‘
the main and pop-up menus. o
Check and Tt Set Trig When to Within Replace U1703. >
€CK and repair the ; Limits, Trig When Upper Limit
CB1 "CBB contrpl bItS and Repalr short. to 60 ng' and Trigp&hen
associated circuitry. ‘ Lower Limit to 40 ns.
y
- ‘ Is
the voltage at
3 Are Are
:;z boﬁ: eihe proper triggers virtual grpunds TP:J?SS;\;&:;’KS?
Clock Trigger Logic Check and repair the Clock gelneratzdags%e Ok (U1703 pins 10-12 ftage o
(U1001) and the Trigger Logic (U1001) and Figure 9-34)2 and 34-36)?
Analog Triggers the Analog Triggers (U1552).
(U1552)

voltage at TP1706
and TP1708

~-5V?

\
ok?
Yes

. Are Y
Check and repair the oscilloscope control bits Yes
+3 V reference (U1700), respond to CB1-CBS correct >
R1700, R1701, and Extended Trigger
associated circuitry.

pl (00001010)?
Sgers?

Replace U1703.

Extended Trigger Check and repair
(U1703) is ok. control bits and
associated circuitry.

\

Check and repair
the Clock Trigger
Logic.

\

Vol. 2 Figure 9-33: Extended Trigger Troubleshooting Procedure
TDS 520 Component Level Diagnostic and Repair Manual
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CH 4 Input. ov
Six Division 10 MHz
Sine Wave

AEVNT1
(Analog Trigger)

u1703 pin 1
4.1V

EEVNT !
(Extended Trigger)
TP1702 35V

—1
Trigger on the falling edge if Polarity is set to Positive

Vol. 2 Figure 9-34: Glitch Triggering

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

TDS 520 Component Level Diagnostic and Repair Manual A10 Acquisition Vol.2 9-23
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This procedure tests
the logic trigger
mode circulitry.

Y

Connect a 1 kHz square wave to the CH 1 and CH 2
inputs. Press TRIGGER MENU, set TYPE to LOGIC,
press Set Thresholds, and set the threshold to the
center of the square wave. Set Logic Pattern Inputs 1o
Ch1 H,Ch2 H, Ch3 X, and Ch4 X,

Rotate the horizontal SCALE to 500 s per division.

Press the HORIZONTAL MENU, Time Base, and
Main Only buttons. Press TRIGGER MENU, and then
Holdoff. Set Trigger Holdoff to 0. Set TYPE to Logic.
(Note: from the Trigger Logic and Delay Trigger
troubleshooting procedures we know that both the

main and delay triggers work.)
Note: from the Trigger Logic and (U1810A pin 3) and
Delay Trigger troubleshooting DEVENT (U1820A pin 3) Tm:r:ot‘e CandD
procedures we know that 1KHz ~ECL (high =~ R e g
AEVENT and BEVENT are ok. e ——
The Logic Triggers
are ok.
" Check and repair the Clock
; 3 Trigger Logic (U1001) and
. associated circuitry.
. Vol. 2 Figure 9-35: Logic Trigger Troubleshooting Procedure
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Ramp 1. If you substitute Jitter Ramp 2
component numbers and signal names for
those of Jitter Ramp 1, you may also use this
procedure to troubleshoot Jitter Ramp 2.

Fan’
‘ This procedure is for troubleshooting Jitter

Y

Is

the ramp at No

U1603 pin 3

Check and repair R1619,
Q1601, and associated

components.

Yes [ Check and repair U1602

have a large
9 and associated circuitry.

Check and repair the RAMPSW1 and
RAMPST1 signals. Check and repair
CR1603, Q1603, Q1617, Q1602,
Q1601, and associated circuitry.

The ramp should slew down

in 6 us to 20 ps, and it should
slew up in 3 ns to 10 ns.

Does

the ramp slew
down too slowly,
or is the ramp

Check and repair Q1624,
U1601, U931, U933, U934,
and associated circuitry.

too long?

Y
The ramp should slew down in
6 us to 20 us, and it should
slew up in 3 ns to 10 ns.

Does

the ramp Check and repair U1601
slew down and associated circuitry.
too fast?

Does
the ramp look
ok (see Figure
9-3€)7

Yes

Pin 3
and
U1653

and
TP1655

and
TP1659

and
TP1653

Tek stopped: 1014  Acquisitions
E:

e

1+ i

B s ]

3..,._.‘;..‘.....:....:....'
4 - rer——

' [q F T~2.00V  MGS.000s ChiJ —220mV
Cha 5.00V

Vol. 2 Figure 9-36: Time Interpolator Ramps

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

TDS 520 Component Level Diagnostic and Repair Manual

Scans by ArtekMedia => 2011

A10 Acquisition Vol.2 9-25



&

Connect a 1 kHz square wave o the
CH 1 input. Press SET LEVEL TO
50%. Rotate the HORIZONTAL SCALE
to 500 s per division. Press TRIGGER
MENU, and then Holdoff. Set the
trigger holdoff to 0. (See Figure 9-38.)

Doss

the main trigger
system produce a
trigger?

No

Yes

the delay trigger

Does

Scans by Artekmedia => 2011

_ syslem produce a
trigger? Note: a good test of
the delay trigger system is

Yes Yes

the logic trigger
system produce a

There is not a problem with
the Trigger Logic.

to check for a signal trigger?

at TP1013.

No
No

Perform the Delay Trigger
troubleshooting procedure.

Perform the Logic Trigger
troubleshooting procedure.

Is
AEVENT1 (U1552

pin 20) a 1 kHz
square wave?

Peiform
the Analog Trigger -
e > troubleshooting Repair the
procedure. Are the analog triggers.
analog triggers
ok?

Set Press

Yes Yes
Check and repair the connection
between U1552 pin 20 and U1001 pin 90.
Also, check the connection between
U1552 pin 21 and U1007 pin 91.
Note: resistor networks should attenuate
ECL signals by about 2X.
Is MTHO
Is AE1%E1ST2 Yes Is MTHO No (TP1072) high V0
N (TP1072) low? for more than 1
pin 39) low? second?
No Yes Yes
Y
Perform the Analog
Holdoff troubleshooting
procedure.

horizontal
SCALE to less than
1 ms per division. Is test
point EPTHO (U100
pin7) low?

Yes

HORIZONTAL
MENU, Timebase, and
then Main Only. Is TP1605
(+ ECL RAMPST1)
stuck low?

No

Yes

Perform the Demultiplexer
Diagnostic troubleshooting
procedure.

ACQRST2
EPTHO
~ STRIGA
~ACQDN
A11DRAM  A11 DRAM  Demultiplexer Clock Trigger Logic,  Demultiplexer A11 DRAM
Processor/  Processor/  or Clock Low Speed Trigger Processor/
Display Display or Logic, Holdoff, or the Display
Clock Trigger Analog Comparator
Logic (this troubleshoaoting
procedure)
Vol. 2 Figure 9-38: Trigger Logic Failure Areas
Are both

No

RAMPSW1) and test ACQDN < .
point ”Sll' FiIGJB\e (U100 pin 5) power supplies, demultiplexer,
stuck low? low? and associated circuitry.
Yes
Yes

TP1603 (+ECL

Y
Check and repair Clock
Trigger Logic (J1001) and
associated circuitry.

No

Is test point

The problem is not
on the A10
Acquisition board.

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

Check and repair terminating

No resistors, Clock Trigger Logic

TDS 520 Component Level Diagnostic and Repair Manual

A10 Acquisition
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— Perform this procedure to
check probe connections
and their interface to the

Acquisition Processor.

Does the
vertical scale factor
increase and then decrease

probe data lines
(PROB1-4) at or
close to +5 V when

Perform these steps for each
vertical input. Connect a
Tektronix P6139A 10X probe
to the left-most vertical input.

Yes

Is the
corresponding
probe data line (CH 1
= PROBH, right-most
channel = PROB4) at
or close to
+4.5V7?

Have you
checked the
right-most vertical
input?

Yes

Check and repair
R605-R608.

Perform these steps for each vertical input.
Note: the acqCheckProbes diagnostic reads the
probe data lines for about 10 seconds, and then

displays the results. Run the acqCheckProbes

diagnostic. Connect a Tekironix probe to th
left-most vertical input. If the probe has an
identification button, press it.

e

checked all
vertical inputs?

by 10X when a Tektronix All probe connections -
P6139A probe is attached and are ok.
- X
then ;:22:?? fr&r‘g each Check and repair connection Move the prabe to the next
npL: to the A15 Attenuator and the vertical input to the right.
probe interface flex circuit. Jel\:;;:nas_ 1_213
i quisttion Check and repair the probe, or
;ﬁfﬁsﬁéggogﬁé perform the Acquisition Processor
e attachgd troubleshcoting procedure.
Run the probe?
acgProcThermistor 5
diagnostic. Yes
The probe connections are ok.
Perform the Acquisition
Processor troubleshooting
procedure.
Run the acqCheckProbes
Have you No | diagnostic. Move the prabe to

the next input If the probe has
an identification button, press it.

The probe connections are ok.

Y

. Vol. 2 Figure 9-40: Probe Connection Troubleshooting Procedure

A10 Acquisition Vol. 2 9-27
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€508 AlC-14 34 A0 2A crzer A10-4 6D A10 4c 21002 A10-17 68 AlD 2a C1568° Al0-2 3B A10 o CRE01 ATD-11 58 A0 2R
C508 AlC-14 3B A0 2B cra21- A10-4 60 A0 4ac 1004 A10-17 BB B0 2E C1570* AD-12 ac AD 2c CRB0Z A10-11 5B A10 2A
C510 Al0-14 a8 A0 28 cr26" A1D-4 50 A10 4c -1005* A10-17 568 A 28 C1583 A10-17 5C 314 ac CREC2 A10-11 58 AID 25
cs1n ANC-14 aa A0 2B cr2 A10-4 &0 A0 4ac 51006+ A10-17 5B A0 2E C1584 AI0=17 3D A0 4c G504 A1D-11 5C AYD 34
c512* A10-17 5D A0 38 c728* A10-4 6D A0 4C £1007 AIO-17 BB A10 3E C1585 A10-17 30 A0 £ Ca704A A10-4 2B A0 1B
C513 A10-17 5D A10 28 cr2e A10-4 5D A0 1B £1008 AID-17 68 A0 3E C1587 A10-17 40 A1C 2c CHTO4B A10-4 2Cc A10 18
c519* A10-14 2D A0 38 C730 A10-4 5D ALD 18 c1009 A10-17 6B A0 3k C1590° AT0-9 2A 10 ag CAT0S A0 2 28 A0 18
c520 ANC-14 2c A0 28 cral- A1D-4 5D A1D ag C1016 A10-10 2B AlD 3k C1601 A10-7 60 A0 ki A10-4 28 A0 1B
cs22* ANC-14 ic A0 A craz~ AVG-& 60 £10 4E ci102e A10-1C 3E A10 3f 1602 A10-7 BC £1C ag AYO-4 2C AID 1E
c527 AIC-14 30 A0 24 craa* AlD-4 50 AlD 4E C1048 A1G-10 2H A0 34 C1603 A10-7 BC A0 28 5 A10-4 2C £10 18
C532 A1C-17 50 A1O 3A C734~ A10-4 6D A0 4B C1048 A10-10 2B A10 36 C1604 AID-7 50 A0 a8 CHTSS A10-3 28 AlC 2c
c533* ANC-17 4c A10 38 Cc7as A10-4 2D A1O c c1050° A10-17 5B A10 24 C1610 A1D-17 D A0 3 CR75¢B A10-3 2C A10 2c
€536 A10-17 C A0 kl:] C736* A10-4 c A10 48 c1o51" A10-17 68 A0 24 C1811 A10-7 50 A10 2C Ca75¢ A10-3 28 A0 2c
Cc537* A10-17 4c A0 38 c750" A10-2 5h A10 C 1052 A10-17 58 A1C 3L C1g20 A10-17 C A1G 38 CATSE A10-3 28 A0 2c
csaa ANC-14 6C A10 38 C751* AT0-2 4A A0 3c C1053" A10-10 ag A1D 28 c1622 RI0-7 ac A10 3B CRT56 A10-3 2c A 1c
Ch42° A1C-14 48 AIC 38 crse A10-3 4A A0 4c C1060 A10-1C C A0 38 cipzs® AIU-7 45 AiC 23 CR75% A10 3 c A0 1c
C543 AIC-14 4A A0 2B c753" AN0-3 2B A0 ac criot A0-2 2e A0 ] C1627 AIC-T 4B ALC 3e CR10GY A10-10 4B A10 3B
C545 A1C-17 5D A10 2B C754* A10-3 28 A10 C c1102 A10-2 26 A10 2C C1628 A10-7 4B RO 38 CR1050 AN0-10 a0 A10 3A
C546 A10-17 6D A10 3B C755* A1G-3 28 A0 ac c1103 £10-2 2B A10 ¢ C1629 A10-17 6C A10 3B cR1525 A10-12 o AL ac

*Asterisks indicate components located on the back of the board.
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> A10 Acquisition Component Locator (cont)

CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM EOARD BOARD

NUMBER | NUMBER | LOCATION | NUMBER | LOCATION | NUMBER | NUMBER NUMBER | LOCATION | NUMBER | NUMBER NUMBER | LOCATION | NUMBER | NUMBER | LOCATION | NUMBER | LOCATION | NUMBER | NUMBER | LOCATION | NUMBER | LOCATION

—— —— —_—t 1
J100 A10-17 1A A10 1A L1620 A10-17 5C A10 3B R192* A10-10 5C A10 2B R569 A10-14 6D A10 28
CR1526 A10-12 3c A10 3c J101 A10-17 aA A10 1B L1631 A10-7 5D A0 38 R200 A10-3 58 A10 28 R572 A10-14 20 A10 2A
CR1528 A10-12 3c A1 3c J501A A10-14 aA A10 28 L1646 A10-T 5C A10 38 R201 A10-3 58 A10 28 R573 A10-14 6D A10 28
CR1530 A10-12 ac A10 ac J501B A10-14 BA A10 2B L1648 A10-17 5D A10 38 R202 A10-3 4C A10 2c R574 A10-14 2D A10 2A
CR1531 A10-12 4c A10 ¢ J501C A10-14 6A A1D 2B L1649 A10-17 5C A10 k1! R203 A10-3 ac A10 2c RSTS A10-14 ac A0 28
CR1584 A10-8 54 A10 ac J501D A10-14 4A Al0 2B L1681 A10-8 5D A0 44 R204 A10-3 4C A0 2C R576 A10-14 3c A10 3B
CR1B01 A10-7 3A A10 38 J501E A10-14 4A A10 2B L1696 A10-8 5C A10 4A R205 A10-3 4C A10 2c A577 A10-14 ac A10 28
CR1603 AVO-T 3c A10 38 J501F A10-14 4B A10 28 R206 A10-3 4c A10 2c R578 A10-14 3D A10 28
CR1604 A10-7 3c A10 3B J501G A10-14 aA A0 2B Qros A10-4 28 A10 18 R207 A10-3 5C A10 2B R579 A10-14 3D A10 28
CR1605 A10-T 2c A10 38 J501H A10-14 4B A10 2B Q708 A10-4 28 A10 18 R208 A10-3 5C A10 2B RS8O A10-14 3D A10 28
CR1651 A10-8 3A A10 4B J700 A10-17 4A A10 1c Q7ss A10-3 28 A10 2c R209 A10-3 5C A10 28 R581 A10-14 2D A10 28
CR1654 A10-8 3c A10 3B Jg20 A10-12 BA A10 28 Q758 A10-3 28 A10 1c R210* A10-3 5C A10 3B R582 A10-14 3A A10 28
CR1655 A10-8 2c A10 3B J1100 A10-2 1A A10 1c 01526 A10-12 3c A10 3c R211* A10-3 5C A10 3B R585* A10-14 3c A10 3B
CR1859 A10-8 ac A10 38 J1153 A10-16 1A A10 3c 01531 A10-12 ac A1D ac R212* A10-3 5C A10 38 R586* A10-14 3c A10 3B
CR1701 A10-11 2c A10 3 J1200 A10-1 1A A10 2c Q1535 A10-12 2c A10 ac R213* A10-3 5C A10 ac R587 A10-14 3B A10 28
CR1704 A10-11 2D A10 3B J1300 A10-1 1D A10 16 01543 A10-12 6D A10 3c R214* A10-3 5C A10 ac R588 A10-14 3B A10 28
J1400 A10-2 10 Al0 ic Q1550 A10-9 3A A10 3c R215* A10-3 58 A10 ac RE01 A10-11 4B A10 3A
GP101 A10-2 5D A10 1A J1500 A10-8 4A A0 4C 01601 A10-7 3B A10 a8 R216* A10-3 58 A10 3c R602 A10-11 4B A10 3A
GP201 A10-1 5D A10 2A J1550 A10-8 4A A10 3e 01602 A10-7 3B A10 3B R217* A10-3 58 A10 3c RE03 A10-11 4B A10 3K
GP500 A10-14 1D A10 3B Q1603 A10-7 3A A10 38 R218* A10-3 58 A10 3B RB04 A10-11 4 A10 3A
GP501 A10-14 1D A10 28 L501* A10-17 5D A10 3B 01605 A10-7 1c A10 38 R21g* A10-3 5B A10 3B RE0S A10-11 4B A10 3A
GP502 A10-14 3A A10 2B L502* A10-17 3c A10 3B 01616 A10-7 3D A10 3B R220* A10-3 58 A10 3B RE06 A10-11 4B A10 3A
GP503 A10-14 1A Al0 28 L503* A10-17 5D A10 2n 01617 A10-7 3D A10 3B R221* A10-3 58 A10 3B REOT A10-11 4B A10 3A
GP504 A10-14 10 A10 28 L504* A10-17 3c A10 38 01624 A10-7 5C A10 3B R222* A10-3 L] A10 c RE08 A10-11 4C A10 3A
GP505 A10-14 D A10 k! L700* A10-4 4A A10 4c 01651 A10-8 3B A10 3B R223* A10-3 5B A10 3c RE0g* A10-16 3c A10 2c
GP506 A10-14 1D A10 28 L7o1* A10-4 4A A10 4C 01852 A10-8 3B A10 4B R224* A10-3 A A10 3c RE10* A10-16 ac A10 2c
GP507 A1D-14 ac A10 2B L702* A10-4 4A A10 4B Q1653 A10-8 3A A10 4B R225* A10-3 5A A10 ac R611 A10-16 4ac A10 3A
GP508 A10-14 4C A0 2B L703* A10-4 4A A10 aAC 01688 A10-8 3D A0 3B R226* A10-3 EC Al10 3B RE12 A10-18 4c A10 4A
GP509 A1D-14 1D A10 28 L705 A10-4 3B A10 1B Q1667 A10-8 an A10 3B R227* A10-3 6C A10 3B RE13 A10-16 4D A10 3C
GP510 A1D-14 2D A10 28 L706 A10-4 5D A10 1B 01674 A10-8 5C A10 3B R228 A10-3 sC A10 28 R614 A10-16 4D A10 3C
GP511 A10-14 1D A10 2B L707 A10-4 5D A10 1B R229 A10-3 5C A10 28 R615 A10-11 6D A10 2A
e GP512 A10-14 1D A10 28 L708 A10—4 3B A10 18 R100 A10-4 58 A10 1C R230 A10-3 4B A10 2c R616 A10-11 5C A10 2A
T GP513 A10-14 1D A10 28 L711 A10-4 5D A10 1B A101 A10-4 58 A10 1c R231 A10-3 4B A10 2c RE17* A10-11 5C A0 3A
GP514 A10-14 1B A10 28 L712 A10—4 5D A10 1B R102 A10-4 4c A10 1B R232 A10-3 4B A10 2c RE18* A10-11 aA A10 aa
GP515 A10-17 4C A10 28 L713 A10-4 5D A10 18 R103 A10-4 4C A10 1B R233 A10-3 48 A10 2Cc RE19* A10-11 4A A10 3A
GP516 A10-17 6D A10 3B L7414 A10-4 5D A10 1B R104 A10-4 4c A10 1B R234 A10-3 4B A10 2c R620* A10-11 54 A10 3A
GP517 A10-17 4c A10 2a L750* A10-3 4A A10 ac A105 A10-4 4c A10 18 R235 A10-3 5B A10 2B RE21* A10-11 5A A10 3A
GP518 A10-17 6D A10 28 L751* A10-3 aA A10 ac R106 A10-4 4C A10 1C R280" A10-5 1c A10 4B RE22* A10-11 A A10 3A
GP519 A10-14 1D A10 2A L752* A10-3 4A A10 ac R107 A10-4 5C A10 1c R291* A10-5 20 A10 3B RE23* A10-11 4A A10 3A
GP520 A10-14 1D A10 3B L753* A10-3 4A A10 3c A108 A10-4 5C A10 1C R450* A10-10 6D A10 4B RE24 A10-11 5A A10 27
GP521 A10-14 1D A0 2A L7856 A10-3 3B A10 2c A109 A10-4 5C A10 1c R451* A10-10 6D A10 4B RG25t A10-11 5A A10 3A
GP522 A10-14 2D A0 28 L756 A10-3 5D A1D 28 R110* A10-4 5C A10 ac R452* A10-5 1D A10 3B RE30* A10-16 4ac A10 2c
GPB01 A10-11 5D A10 3A L757 A10-3 5D A10 2B A111* A10-4 5C A0 4ac R500* A10-14 1A A10 3B RE31* A10-16 4aCc A0 2
GP700 A10-17 5A A10 1B L758 A10-3 3B AlD 2c A112* A4 5C AT0 4C A501" A10-14 1A A10 3B HE32 A10-16 4D A10 3c
GP701 A10-4 6D A10 1c L761 A10-3 5D A10 1B A113* A10-4 5C A10 4ac R502* A10-14 1B A10 3B F633° A10-16 4D A10 2c
GPT50 A10-17 1. A10 2C L762 A10-3 5D A1D 28 RA114* A10-4 5C A10 48 R503 Al0-14 iB A0 2B RE39*~ A10-13 2Cc A10 2c
GP751 A10-3 6D A10 1B L763 A10-3 _ED .A10 28 R115* A10-4 5B A10 4B R504 A10-14 5C £10 2B RE41* A10-3 2B A10 4c
GPBOO A10-17 5A A10 2a L764 A10-3 5D A0 1B R116* A10-4 5B A0 4B R505 A10-14 5C A10 2B RB42 A10-15 6D A10 2A
GP850 A10-17 BA A10 28 Looo* A10-17 3c A10 3c R117* A10-4 58 A10 4B R506 A10-14 1A A10 2B R643* A10-4 2B A10 48
GPB00 A10-17 6A A10 3C Lso1* A10-17 5C A10 ac R118* A10-4 - 5B A10 4c RS07 A10-14 1A A10 2B R644 A10-15 5D A10 2A
GPEO1 A10-12 3B A10 2c Ls70 A10-17 5D A10 28 R118* A10-4 58 A10 ac R508 A10-14 5C A10 2B R646 A10-15 5D A10 25
GP1000 A10-17 6A A10 aA La71 A10-17 3c A10 28 R120* A10-4 5B A10 4ac R509 A10-14 5C A10 2B R700 A10-4 2D A10 1c
GP1010 A10-10 5D A10 3 L1000* A10-17 58 A10 28 R121* A10-4 58 A10 ac R510* A10-14 2A A10 3B R701 A10-4 2D A10 1c
GP1500 A10-17 6A A1D ac L1001* A10-17 5B A10 2B R122* A10-4 5B A10 4B R511* A10-14 2A A10 3B R702* A10-4 2D A10 ac
GP1800 A10-17 B6A A0 3B L1002 AN0-1T 5B A10 aB RA12a~ Al0-4 5B Al0 4B R512 A10-14 2B A10 2B R703* A10-4 2D A1D 4ac
GP1602 A10-7 28 A10 3B L1003 A10-17 58 A10 as R124* A10-4 5A A10 4B R513* A10-14 2A A10 3B RTD4* A10-4 38 A10 48
GP1603 A10-7 28 A10 28 L1004 A10-17 5B A0 3B R125* A10-4 54 A10 4B R514 A10-14 38 A10 2h R705* A10-4 2B A10 48
GP1605 A10-7 2D A10 3B L1101 A10-2 aA A10 1c R126% A10-4 6C A10 ac A515 A10-14 38 A10 2B R706* A10-4 2B A0 48
GP1606 A10-7 2c A10 38 L1102 A10-1 2D A0 ac R127* A10-4 6C A10 4ac R516* A10-14 24 A10 a8 R707* A10-4 ac A10 48
GP1652 A10-8 28 A10 34 L1103* A10-2 1D A0 4c R128 A10-4 5C A10 1c R517 A10-14 28 A0 38 R708* A10-4 2Cc A10 48
GP1653 A10-8 28 A10 3B L1201 A10-1 4A A0 2c R129 A10-4 5C A10 1c R518 A10-14 38 A10 2A R709 A10-4 2c A0 18
GP1655 A10-8 2D A10 kL:] L1202* A10-1 2D A10 ac R130 A10-4 4B A10 1B R523 A10-14 3B A10 2 A714 A10-4 2c A10 18
GP1656 A10-8 2c A10 4B L1205 A10-1 10 A10 1C R131 A10-4 4B A10 1B R524 A10-14 3A A10 24 R720 A10-4 2D A10 18
GP1701 A10-11 ac A10 3c L1501" A10-1 5C A10 2c R132 A10-4 4B A10 1B R530 A10-14 2c A10 2B R721* A10-4 3C A0 ac
GP1702 A10-11 3B A10 ac L1502* A10-2 6B A0 2c R133 A10-4 4B A10 18 R531 A10-14 20 A10 2B R723 A10-4 2A A0 1c
GP1703 A10-11 3c A10 3c L1550 A10-17 5C A1D 3c R134 A10-4 4B A10 1c R535 A10-14 3c A10 28 R724* A10-4 1A A10 4c
GP1704 A10-11 2A A10 38 L1551 A10-17 5C A10 3c R135 A10-4 58 A10 1C R536 A10-14 3D A0 2B R725° A10-4 2A A0 4c
GP1705 A1D-11 2C A10 4ac L1552 A10-17 aD A1D 4C Ri8g* A10-12 3B A10 4B R53g* Al0-14 ac Al 3B R726* A10-4 14 A10 4c
GP1706 A10-11 2Cc A10 48 L1553 A10-17 3D A10 4C R150* A10-6 1c A10 4B R540 A10-14 ac A10 28 R727* A10-4 1A A0 ac
L1554 A10-17 3D A10 3c R191* A10-6 20 A10 4B R543* A10-14 1c A0 3B R728* A10-4 1A A1D ac

*Asterisks indicate components located on the back of the board.
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A10 Acquisition Component Locator (cont)

Scans by Artekmedia => 2011

CIRCUIT
NUMBER

SCHEM
NUMBER

R728*
R730

R731*
R732"
R7E0

R751

R752*
R753*
R754*
R755%
R756*
R757*
R758*

R911
R934
R35

RE37
RG38*
Rgag*

RB41*
RB42
R943
RB44
RO45
Ro46*
RO4T*
R1020
R1023*
R1025
R1027
R1028*
R1029*
R1030*
R1031"
R1032*
R1033*
R1034
R1035*
R1036*
R1037"
R1038*
R1039
R1040*
R1041*
R1042*
R1043*
R1044
R1051*
R1052*

A10-4
A10-4
A10-4
A10-4
A0-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-15
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-3
A10-12
A10=-12
A10-12
A10-12
Al0-12
A10-12
A10-12
A10-13
A10-13
A10-13
A10-13
A10-2
AN0-2
A10-1
A10-2
A10-1
A10-1
A10-1
A10-1
A10-2
A10-2
A10-8
A10-10
A10-8
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10
A10-10

SCHEM
LOCATION

BOARD
NUMBER

A1D
AlD
A10
A0
AlD
AlOD
A10
A10
A10
A10D
Al0
AlD
AlQ
A1D
A0
A10
A10
A10
A10
A1D
A10
A0
Al0
AlQ
A10
A1D
A0

A10
A10
A10
A0
AlD
A10
A10
A10
A0
A10
A0
A10
A0
AlD
A0
A10
A0
A1D
AID
AID
A0
A1D
A0
A0
A1D
A0
AT
A1D
ALD
ALD
A0
AlD
AtD
A0
AlD
A1D
ALD
AD
A1D
A1D
A10
A1D

BOARD
LOCATION

CIRCUIT
NUMBER

R1052*
R1060
R1061
R1062
R1063+
R1064
R1070*
R1071*
R1102*
R1103*
R1104*
R1106*
R1109*
R1110
R1111
R1112*
R1117*
R1202*
A1203
R1204*
A1205*
R1206
R1210*
R1211*
R1212*
R1217*
R1501*
R1502*
R1505
R1506
R1522
R1525
R1526
R1528
R1530
R1531
R1533*
R1534
R1535
R1536*
R1537
R1538
R1539
R1540
R1541
R1542
R1545*
R1546
R1548
R1549
R1552*
R1553*
R1554*
R1555
R1556
R1557*
R1558*
R1559*
A1560*
R1561*
R1562*
A1563
R1564
A1565*
R1566*
R1567*
R1568*
R1569*
R1570*
A1583*

SCHEM SCHEM
NUMBER LOCATION
A10-10 4B
A10-10 ac
A10-10 a
A10-10 3D
A10-10 an
A10-10 a
A10-10 58
A10-10 5C
A10-2 3B
A10-2 3B
A10-2 3B
A10-2 68
A10-2 3A
A10-2 3A
A10-2 3A
A10-2 3A
Al10-2 4A
A10-1 38
A10-1 3B
A10-1 38
A10-1 3A
A10-1 5C
A10-1 3A
A10-1 3A
A10-1 3A
A10-1 4A
A10-1 8C
Al0-2 &8
A10-12 3B
Al10-12 4B
A10-12 48
A10-12 ac
A10-12 3C
A10-12 3cC
Al0-12 4c
A10-12 4ac
Al0-12 2c
A10-12 2c
A10-12 2C
A10-12 20
A10-12 2D
Al0-12 20
A10-12 30
A10-12 3D
A10-12 4D
A10-12 &D
A10-12 5D
A10-12 4D
A10-12 50
A10-12 2Cc
A10-8 2C
A10-8 5C
A10-8 6C
A10-8 2C
A10-9 2C
A10-8 5A
A10-8 5A
A10-8 3A
Al0-9 -]
A10-8 3B
A10-5 ac
A10-8 ac
A10-8 3A
A10-8 3A
A10-8 BB
A10-9 68
A10-8 6C
A10-8 6C
A10-12 a
A10-9 4A

BOARD
NUMBER

A0
A10
A10
A10
A0
Al0
A10
A10
A10
A0
A0
A10
A10
A10

A10
A10
A10
AlD
A10
A10
A10
A10
A10
A0
A10
A10
AlD
A10
A0
A0
A10
A10
A0
A10
A10
A0
A0
A10
A10
A0
A10
A10
A10
A10
A10
A10
A10
A0
Al0
AlD
A0
A10
A10

A10
A0
A1D
A0
A10
A0
A10
A0
A0
A0
A0
A10
AT0
A10
A0

BOARD
LOCATION

B8 BoE8ER 888 B8R 888888888888 8888858888888885885838

88

1c

ic
4c
3C
2C
2C

2C
2C

CIRCUIT
NUMBER

R1584*
R1590*
R1595*
R1586
R1587*
R15g8"
R1589
R1600*
R1601
R1802
R1603
R1604
R1605
R1606
R1607
R1608
R1609
R1610
R1611
R1612
R1613
R1614
R1615
R1616
R1617
R1618
R1618
R1B620
R1624
R1625
R1626
R1827
R1628
R1629
R1630
R1631
R1632
R1633
R1634
R1635
R1638
R1637
R1638
R1639
R1641
R1642
R164E
R1648
R1653
R1654
R1655
R1656
R1657
R1658
R1661
R1662
R1663
R1664
R1665
R1666
R1667
R1668
R1668
R1670
R1674
R1675
R1676
R1BTT
R1678
R1678

SCHEM

NUMBER

A10-9
A10-9
A10-1
A10-1
A10-1
A10-2
A10-2
A10-2
A10-7
AN0-7
A10-7
A10-7
A10-7
A10-7
AN0-T
A1D-T
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-T7
A10-T
A10-7
A10-7
A1D-T
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A0-T
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-7
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-B
A10-8
A10-8
A1D-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8

BOARD
NUMBER

AlD
A10
A0
A10
A10
A0
A10
A10
AlD
A0
A0
A10
A10
A10
A10
A10
A10
A10

A10
A0
A10
A0
A10
A0
A10
A10
A0
A10
A10
A10
A10
A10
A10
A10
A10
A0

A10
A0
Al0
A10
A0
A10
A10
A0
A10
A10
A0
A0
A0
A0
A10

A10
A0
A0
A0
A0
A10
A10
A10
A10
Al0
A0
A10
A10
AD
A1D
A0

BOARD
LOCATION

BE58558550

EEEEEEBB8E8EES8

88688

3B

CIRCUIT
NUMBER

R1680
R1681
R1682
R1683
R1684
R1685
R1686
R1688
R16S0
R1691
R1692
R1696
R1698
R1700
R1701
R1702
R1703*

SCHEM
NUMBER

A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
Al10-8
A10-8
A10-11
A10-11
A10-11
A10-11
A10-11
A10-11
A10-11
A10-11
A10-11
A10-8
A10-8
Al0-11
A10-11
A10-11
A0-11
A10-11
A10-11
A10-11
A10-11
A1D-11
A10-11
A10-11
A10-11
A10-11
AI0-11
A10-11
A10-1
A10-11
A10-9
A10-8
A10-9
A10-9
A10-9
A10-8
A10-8
A10-8
A10-8
A10-8
A10-8
A1D-8
A10-9
A1D-8
A10-8
Al0-8
A10-8
A1D-9
A10-9
A1D-8
A10-8
A10-8
A10-9
A10-9
A10-9
A10-9
A10-9
A10-9

SCHEM
LOCATION

3

BOARD
"NUMBER

A1
A0
AD
A0
A0
A0
A0
AID
A0
A0
A0
A0
A0
A0
A10
A0
A0
A0
A0
A10

A0

A0
AlD
A10
AlD
AlD
A0
A0
A0
AlD
A0
AlC
A0
A0
A0
A0
A10
A10
AlD
AID

BOARD
LOCATION

CIRCUIT
NUMBER

RP911
RTE17

TP110
TPI11
TP112
TP113
TP114
TP115
TP116
TP117
TP116
TP119
TP120
P21
TP122
TP123
TP124
TP125
TP126
TP127
TP210
TP211
TP212
TP213
TP214
TP215
TP216
TP217
TP218
TP219
TP220
TP221
TP222
TP223
TP224
TP225
TP226
TP227
TPS01
TP502
TP503

SCHEM SCHEM BOARD
NUMBER LOCATION | NUMBER
_—————————
A10-12 4A A10
A10-11 5C A10
A10-4 AR A10
A10-4 5B A10
A10-4 5B A0
A10-4 48 Al0
A10-4 4B A10
A10-4 4B A10
A10-4 4B A10
A10-4 4B A10
A10-4 5A A0
A10-4 5A A10
A10-4 54, A0
A10-4 4A A0
A10-4 4A A10
A10-4 4A A10
E10-4 4A A10
A10-4 4A A10
A10-4 5C A10
A10-4 5C A10
A10-3 ] A10
A10-3 58 A10
A10-3 5B A0
A10-3 4B A10
A10-3 48 A10
A10-3 48 A10
A10-3 4B A10
A1D-3 4B A0
A1D-3 5A A0
A1D-3 S5A A0
A10-3 54, A10
AID-3 4A A10
A10-3 aa A0
A10-3 4A A10
A10-3 4A A10
A10-3 4A A0
A10-3 5C Al0
AID-3 5C A10
A1D-14 3A Al0
A10-14 aa A10
A10-14 1A A0
R10-14 30 A10
A10-14 4C A0
A10-14 40 A10
AlD-14 50 A0
A10-14 iB A10
A10-17 4C A10
A10-17 6D A10
A10-17 4c A0
A10-17 6D A1D
A10-15 5B A0
A1D-15 5A A1D
AID-15 5A A0
A10-15 5A Al10
A10-15 ao A0
R10-15 5B A0
A10-15 3ac A10
AID-15 5A A0
A10-15 5A A0
A10-4 6D A0
A10-4 6D A0
A10-4 6D A0
AlD-4 3B A0
AIO-4 20 A10
AI10-4 3B A0
AIO-4 ac A10
A10-4 2D A0
A10-4 3D A0

BOARD
LOCATION

—

*Asterisks indicate components located on the back of the board.
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/“‘.a A10 Acquisition Component Locator (cont)

==y
CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD
NUMBER | NUMBER | LOCATION | NUMBER | LOCATION NUMBER | NUMBER | LOCATION | NUMBER | LOCATION | NUMBER | NUMBER | LOCATION | NUMBER | LOCATION | NUMBER | NUMBER "NUMBER NUMBER | NUMBER | LOCATION | NUMBER | LOCATION
=i e
1c TP1106 A10-2 5B A10 1c TP1705 A10-11 2c A0 3B UB0SC A10-16 5D A1D 2A U12018 A10-1 3B A10 2C
1c TP1202 A10-1 3B A10 2c TP1706 A10-11 C A0 3B UB0sD A10-16 5D A0 2A U1201C A10-1 3B A10 2C
TPT15 A10-4 2A A10 1C TP1203 A10-1 38 A10 2 TP1707 A10-11 20 Al0 4B UB06 A10-11 68 A10 3A u1201D A10-1 4B A10 2c
TPT16 A10-4 3A A10 ic TP1204 A10-1 kL] A0 2 TP1708 A10-11 20 A10 4B U124 A10-15 20 A0 34 uUt2028 A10-1 48 A10 2c
TPTIT A1D-4 6C A1D 1B TP1205 A10-1 5B Al0 ¢ us12c A10-15 3D A0 3A u1202C A10-1 3A A1D 2c
TP749 A10-14 6D Al1D 2B TP1206 A10-1 58 Al0 2C 1100 A10-6 2A AlD 1B Ug128 A10-16 3A A1D 3A u12024 A10-2 a8 A10 2c
TPT51 A10-3 8D A1O 2B TP1208 A10-1 2D A10 2c U1 A10-6 ac A10 24 Us20 A10-15 2B A1D 3A u1202D A10-2 3A A10 2c
TPTS2 A10-3 6D A10 28 TP1209 A10-1 5C A10 1c uio2 A10-6 4C A10 24 usz1 £A10-15 5C A1D 3A U1203 A10-1 2c A10 2C
TPT53 A10-3 6D A10 1B TP1408 A10-1 3D A10 1C u103 A10-6 5C A10 1A us22 A10-15 5C A0 3A U1204 A10-1 2c A10 2c
TP755 A10-3 3B A1D 2c TP1501 A10-12 5D A10 ac u104 A10-6 6C A10 1A us23 A10-16 3B AT0 2A U1500A A10-12 20 A10 3B
TPIST A10-3 3D A10 2c TP1502 A10-12 3D A10 ac u105 A10-6 ac A10 1A us24 A10-15 4A A1D 38 U15008 A10-12 1D A10 3B
TP758 A10-3 3B A1D 1C TP1503 A10-12 5D A10 3c u106 A10-6 4c A10 1A uUs26 A10-16 48 A0 3A U1501A A10-12 5D A10 ac
TPT59 A10-3 3c A1D 1c TP1504 A10-12 5C A10 ac u107 A10-6 5C A0 1A ue27 A10-16 58 A10 3A U15018 A10-12 5D A10 3c
TPT61 A10-3 2D A0 1B TP1505 A10-12 3A A0 3B u108 A0-6 6C A10 1A UB28A A10-15 4C AT0 3A U1502 A10-12 aD A10 3B
TPT62 A10-3 kls} A1D 1B TP1506 A10-12 2c A0 38 uin A10-6 3A A10 1A U628B A10-16 3A A10 3A U103 A10-12 an A10 3C
TP763 A10-3 ac A10 2B TP1507 A10-12 2B A10 ac u12 A10-6 4A A10 1A UB28C A10-16 3A A10 3A U1550A A10-9 5C A10 3c
TP764 A10-3 2A A10 1c TP1508 A10-12 2B A10 ac u113 A10-6 5A A10 1A us28D A10-16 3A A1D 3A U15508 A10-8 2c A10 3c
TP765 A10-3 2A A10 18 TP1509 A10-12 2c A0 ac U114 A10-6 6A A10 1A UB28A A10-15 ac A0 3A U1550C A10-8 4D A10 ac
TP766 A10-3 3A A10 1B TP1510 A10-12 ac A10 3B ui1s A10-6 3B A10 1A Us298 A10-15 5B A0 3A uU1550D A10-8 1D A10 ac
TP767 A10-3 6C A10 28 TP1511 A10-12 6C A10 3c u11g A10-6 48 A0 1A UB30B A10-15 58 A10 34 U551 A10-8 5A A10 3c
TPRO1 A1D-12 3A A10 ac TP1512 A10-12 3D A10 ac u117 A10-8 58 A10 1A UB30A A10-16 3B A10 3A uiss2 A10-8 28 A10 4C
TPRO3 A10-11 6C A10 2c TP1513 A10-12 4D A0 ac u118 A10-6 6B A10 1A Us31A A10-15 4c ATD 3A U1601A A10-7 4c A10 3B
TPRO4 A10-11 6C A1D 2c TP1514 A10-12 4D A10 3ac U200 A10-5 2A A10 28 us31B A10-15 2A A0 3A U1601B A10-7 4C A10 38
TPBOS A10-11 8C A1D 2c TP1550 A10-8 1c A10 4ac u2o1 A10-5 ac A10 2A us31cC A10-15 2D A0 3A U1602A A10-7 2c A10 3B
TPBOS A10-11 6C A1D 2c TP1551 A10-8 2c A10 3c u202 A10-5 ac A10 2A uB31D A10-15 2D A10 3A U16028 A10-7 2A A10 3B
TPSO7 A10-11 6D A10 2c TP1552 A10-8 5C A10 ac u203 A10-5 5C A10 2A Us40 A10-15 5D A10 2A U603 A10-7 58 A0 3B
TPBO8 A10-11 8D A1D 2c TP1553 A10-9 6A A0 3C u204 A10-5 6C A10 2A U700 A10-4 3A A0 1c L1BS1A A10-8 4C A10 4B
TPBO3 A10-13 2A A10 2c TP1554 A10-9 3A A10 ac u20s A10-5 ac A10 2A U701A A10-4 1B A1D 1B u1e518 A10-8 4Cc A10 4B
TPB10 A10-12 1B A1D 2C TP1555 A10-9 3A A10 4ac U206 A10-5 4C A10 2A u701B A10-4 1B A0 1B U16524 A10-8 2c A10 48
TPB11 A10-12 3B A1D 2c TP1559 A10-17 4D A10 ac u207 A10-5 5C A10 2A uro1c A10-4 1c A0 1B u1e528 A10-8 2A A10 4B
TPB12 A10-12 5B A10 2c TP1560 A10-17 4D A10 3c u208 A10-5 6C A10 2A u701D A10-4 1D A0 1B u1653 A10-8 58 A10 3B
) TP813 A10-13 68 A10 ac TP1562 A10-17 6C A0 ac u211 A10-5 3A A10 2A u7s0 A10-3 3A A0 2c u1700 A10-11 1A A10 ac
T TPB14 A10-13 6C A1D ac TP1501 A10-T 28 A10 3B u212 A10-5 aa A10 2A UT51A A1D-3 1c A0 2c w701 A10-11 2B A10 ac
y TPE15 A10-13 6C A1D 3C TP1602 A10-7 2B A10 3B u213 A10-5 5A A10 2A u7s18 A10-3 1D A1D 2c u1703 A1D-11 3A A10 3c
. TPBI6 A10-13 6D A10 3c TP1503 A10-7 2B A10 38 u214 A10-5 BA A10 2A u7s1c A10-3 18 A10 2c U17058 A10-11 2c A10 3B
TPB17 A10-12 4A A1D 2c TP1504 A10-7 28 A10 38 u215 A10-5 3B A10 2A u7s1D A10-3 1B A10 2C ui7058 A10-11 .o A10 3B
TPB18 A10-12 5A A1D 2c TP1505 A10-7 2D A10 3B U216 A10-5 48 A10 1A usoo A10-12 24 A0 ac U1705C A10-11 2D A10 3B
TP850 A10-12 4A A10 2c TP1506 A10-7 2c A10 3B u217 A10-5 5B A1D 2A U0l A10-13 24 A 2c U1705D A10-11 2D A10 3B
TPB51 A10-12 5B A10 2c TP1507 A10-7 ac A10 38 U218 A10-5 6B A10 28 UgQ3A A10-12 58 AD 2C U1800A A10-8 1D A10 ac
TPG70 A10-17 6D A1D 2c TP1508 A10-7 5C A10 3B uso1 A10-14 5C A10 2B U903B A10-12 an A0 2c U1800B A10-8 2D Al0 3c
TPET1 A10-17 4C A10 2c TP1509 A10-7 58 A10 3B 503D A10-12 1D A10 2B us0s A10-12 2A ATD 2C uisooc A10-9 20 A10 3C
TP1010 A10-10 5D A10 3A TP1510 A10-7 58 A10 3B Us03A A10-14 3A A10 2B us08 A10-12 3A A0 2c U1800D Al0-8 5D A10 3c
TP1011 A10-10 5D A10 3A TP1511 A10-17 6C A10 3B 5038 A10-14 ¢ A10 2B ug12 AlD-12 5A A10 2c U1B0OE A10-8 4D A10 ac
TP1012 A10-10 5A A10 3A TP1512 A10-17 6D A10 3B us03C A10-14 2D A0 2B us3 A10-13 4c A1D 2c U1810A A10-0 D A10 ac
TP1013 A10-10 5B A10 3A TP1513 A10-7 5C A10 3B 1504 A10-14 2A A10 28 ug3az A10-13 4A A10 2c U18108 A10-8 2D A10 3c
TP1014 A10-10 58 A1D 3A TP1514 A10-7 3A A10 38 U506A A10-14 2c A10 2B usa3 A10-13 4D AlD 2c u1s10c A10-9 3D A10 ac
TP1015 A10-10 58 A0 3A TP1515 A10-7 5D A10 38 5068 A10-14 2c Al 28 uasd A10-13 4B AlD 2c U1820A A10-8 6D A10 2c
TP1050 A10-10 3c A1D 3A TP1516 A10-17 BC A10 3B usoec A10-14 3c A10 2B Ug42a A10-13 58 AlO ac U18208 A10-9 5D A10 2c
TP1051 A10-10 ac A1O 3A TP1852 A10-8 2B A0 4B w5060 A10-14 ac A10 2B U428 A10-13 5C AlD 3c u1azoc A10-9 6D A10 2C
TP1052 A10-10 . 4ac A1D 3A TP1853 A10-8 28 A10 3B U800 A10-11 5B A1D 3A us4zc A10-13 5C AlD ac -
TP1053 A10-10 4C A1D 3A TP1655 A10-8 2D A10 3B Us01A A10-13 2A A10 3A Ug42D A10-13 5D AlO ac VP1 A10-18 1E A10 1c
TP1054 A10-10 3C A1D 3A TP1856 A10-8 2c A10 38 ue01B A10-13 2c A10 3A u1001 A10-10 5A AlD 3A VP2 A10-18 1E Al0 1c
TP1055 A10-10 ac A1D 3A TP1857 A10-8 3c A1D 4B uB02D A10-15 3D A10 3A u1003 A10-10 1B AlD 3A VP3 A10-18 1E A10 1c
TP1056 A10-10 4ac A10 3A TP1558 A10-8 5C A0 3B UBs02A A10-16 ‘6D A0 34 u1050 A10-10 2c AlD 34 VP4 A10-18 1€ A0 ic
TP1057 A10-10 4G AlD 3A TF1558 A10-8 &8 A10 3B Us02B8 A1D-18 5C AlD 3A U100 A10-2 5A AlD ic VPS AID-18 1E A10 1Cc
TP1058 A10-10 s} A10 3A TP1560 A10-8 58 A10 4ah usoz2c A10-16 5D A10 3A U1101A A10-2 3B A0 2c VPE A10-18 1E A10 1€
TP1068 A10-10 1C A1D 28 TP1663 A10-8 5C A10 aA uso3 A10-11 5A A10 2A Ut101e A10-2 5B AID 2c
TP1070 A10-10 4D A1D 3A TP1664 A10-8 3A A0 48 UB04A A10-16 ap A0 3c uU1101C A10-2 3B AlD 2C VR1613 A10-7 20 A10 3B
TP1071 A10-10 4D A1D 3B TP1865 A10-8 5D A0 4A UB04B A10-16 3D A10 3c uU1101D A10-2 5B A0 2c VR1614 A10-7 D A0 3B
TP1072 A10-10 3B A1D 3A TPI701 A1D-11 klo) A0 ac usodc A10-16 ac A 3c u1102 A10-2 2c AL 1c VR1662 A10-8 20 A10 48
TP1102 A10-2 3B Al0 1c TPI702 A1D-11 3B A0 ac Us04D A10-16 3c A1D ac u1103 A10-2 2c A10 1c VR1664 A10-8 an A0 3B
TP1103 A10-2 3B A10 1c TP1703 A10-11 3B A0 ac UB05A A10-16 5C A0 2A uU1200 A10-1 5A Al0 2c
TP1104 A10-2 B A10 2c TP1704 A10-11 1A A10 48 U6058 A10-16 "5 A0 2A u1201A A10-1 3B A0 2c Y501 A10-14 1A A10 28
TP1105 A10-2 58 A10 2c
. *Asterisks indicate components located on the back of the board.
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i TeK Stopped: 1014 Acquisitions Tek Stopped: 3112  Acquisitions - Tek Stopped: 34950 Acquisitions
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. Vol. 2 Figure 9-49: A10 Acquisition Waveforms
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Scans by Artekmedia => 2011

find the the most significant bit of the address
accessed when the error occurred; trigger on J23
pin 8 going low and just before the trigger, decode
U1188 pins 2-5 info a hex number. The address is
0Y0O0 0000 (where Y is the hex number just decoded).

o —
. Recreate the situation that caused the error. Then

Perform the DRAM
Control troubleshooting
procedure and the
Firmface troubleshooting

procedure.

Using
Table 6-5, is the
addressed
valid?

Perform the
Is U126 Kemel Dsack
o pin 12 high? troubleshooting
\ procedure.
Are
U1165 pins 3 Perform the
and 6 the comect values? Dsack
They should be the same as troubleshooting
the bdsack values from procedure
Table 6-16.
o Y
Perform the Bus
Is U1051 Control Register Check and
pin 16 low? troubleshooting repair U1340
procedure. and U126.
Check and m“‘*pa’l ko W
repair U1340 |
and U128, U1051 pin 16 and
U1340 pins 1 and 4.
. Vol. 2 Figure 9-50: Bdsack Troubleshooting Procedure

A11 DRAM Processor/Display Vol. 2 9-42
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Set S1001 to 1000 0101
(the CPU will loop on the

. BootROM checksum test).

Cycle
power. Trigger
on U1331 pin 22

going low. Is there

Check and
repair U1049
and associated
circuitry.

a trigger?

Look atthe
silk-screen on
the U1331 part. Does
the text have a number
200 or larger
in it?

Is U1331 No

Replace U1331
with the correct

part.

Check and repair
U1001 and

pin 24 going
low?

After power up the first

byte pattern from U1131
should be 00 (hex). The
next three bytes should

. be 20, 7F and FF,

occur on U1331
pins 13-15 and

Place jumpers on J45 and J46,
set S1001 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 inputs to U1331
have the correct
pattern?

Check and
repair U1331.

U1082.

Check and repair
the data bus
attached to the
outputs of U1331,

Check and repair
the address bus
fo U1331.

Scans by ArtekMedia => 2011

A11 DRAM Processor/Display

Vol. 2 Figure 9-51: BootROM Control Troubleshooting Procedure
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Run the cpuBusCtriReg diagnostic. This standard

register test exercises U1051 and U1052. See the

diagnostic register test description for details. Check

and repair any address and data bus errors, Note: this *
diagnostic does not toggle U1051 pin 18 and U1052

pin 11, because that would power off the instrument.

Check and repair
U1082 pins 1 and 3
and associated
circuitry.

Is U1051
pin 11
toggling?

Trigger
on U1051 pin 11.
Do the outputs of
L1051 latch the inputs
on the rising

Check and
repair U1051.

No

Check and
repair U1051
Check and repair SaiRE
U1049 and the
path from U1049
pin 13 to U1052.

the U1052 pin 1
trigoer to external, then
AND it with U1052 pin 19
going low. Does
this trigger ever
oceur?

Check and repair U1082
pins 5 and 6 and
associated circuitry.

Yes

Check and repair
U1052 and the
paths between

U1051 and U1052.

Vol. 2 Figure 9-52: Bus Control Register Troubleshooting Procedure
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P This procedure does not check
S U1048 pin 19 (~ TURNOFFBAR).
. Itis checked in the Reset

troubleshooting procedure.

Type ww 0500 0000 c.
*1 This loops on a word write
to the DRAM.

Run the cpuDRAMMem diagnostic
and repair any errors. Enter the
emulator mode and type rb 0500
0000c¢. This loops on a byte read to
the first location in DRAM memory.

Are
U1048 pins 14-17
toggling low at the
trigger?

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

~UMBE, ~UUBE, ™UBE, and ~LBE.

Trigger Check and repair
on U1048 pin 11 going U1135 pin 16 and Type wl 0500 0000 c.
high. Is there a associated This loops on a long word
trigger? circuitry. write to the DRAM.

U1048 pins 12-17 should always be
low whenever U1048 pin 11 is high;
however, when U1048 pin 11 is low,
these signals can and will go high.

Check and repair U1048 and associated
circuitry. See Table 6-22 for this PAL's
equations. The long word access
exercises all the byte enable equations.

Are

U1048 pins 12-17

toggling low at the
trigger?

U?B.;B There is no problem with the
pins 12-17 all Check and repair U1048, Byte Enable Decoder circuitry.
low whenever See Table 6-22 for this
U1048 pin 11 PAL's equations.

it | is high?
Type wb 0500 0000 c. This
loops on a byte write to the DRAM.
Trigger on U1055 pin 10 ANDed
with U1110 pin 36 going low.
Check and repair U1055 and
Is there a associated circuitry and/or
trigger? perform the DRAM Control
troubleshooting procedure.
Check and repair U1048 and
Are associated circuitry. See Table
U1048 pins 15 and 16 6-22 for this PAL's equations. The
toggling low at the equations of interest for a byte
trigger? access are: ~UUBE and ~UBE.
. Vol. 2 Figure 9-53: Byte Enable Decoder Troubleshooting Procedure
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o

broken, bent, or unconnected pins. Verify that R1100 and
R1081 are the correct values and connect to VCC.

C:heck U1155's power and ground connections and look fa)

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

FROM TO
U1155 pin 27 Q3 pin 3
U1155 pin 72 R1100 pin 2
U1155 pin 62 U1082 pin 8
U1155 pin 28 U1334 pin 13

U1155 pins 1, 16, and 6 R1081 pin 1

‘

Loop on all the kernel tests by
setting S1001 to 1010 0001

and cycle power.

Perform the CPU LED
troubleshooting

Does

Scans by Artekmedia => 2011

Does
the LED display a
blinking decimal
followed by a
number between

Perform the troubleshooting

number displayed. See
Table 6-36 for the appropriate
procedure.

Yes | Procedure corresponding to the

1and 67

Does
the LED continuously
display the sequence
. & followed by the
numbers 1-67

Does
the LED display
E?

Perform the Reset and
Kernel RAM
troubleshooting procedures.

The software is faulty.
Return the oscilloscope to
the factory for service.

Perform the ID Register
troubleshooting
procedure.

pin2at51V

i g e T
intelligible? S1001 z;gw 0001 ing? pin 63 going low.
Yes
F Perform the BootROM troubleshooting Perform the CPU Perform the CPU Bus
For more information on procedure and repair any problems. Bus Error Error and Kemel RAM
the LED see Table 6-38. Place jumpers on J45 and J46, set troubleshooting troubleshooting
S1001 to 0000 0000, and cycle power. procedure. procedure.
the LED repeatedly Perform the DRAM Control .D° Search for stuck-ats and/or
display the numbers troubleshooting procedure. _U1155's address pins tied together on the KA bus.
1-6 (indicating that This procedure will help you lines increment unti Be sure that none of the circuits
all the kernel tests find any errors on the KD bus. KA [21] goss high attached to this bus interferes or
pass)? and by the distorts the KA signals.

+0.26 V7

Is R1100
pin 2 high?

Check and repair
U1334 pin 13.

Perform the A16 Low

Is Voltage Power Supply
J27 pin 38 at Module Isolation
51V +0.26 \? troubleshooting procedure

located in the A16 Low

Voltage Power Supply part
of this section.

Check and repair the
the solder connection
on R1081.

Check and repair U1155.
Be sure that U1155 pin 67
is not stuck low.

Perform the BootROM

troubleshcoting procedure. I
U1331 is in & socket, try replacing

it with a known good part.

Vol. 2 Figure 5-54: CPU Troubleshooting Procedure
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- Check the kernel by
v setting S1001 to 1010
0001 and cycling power. Enter the emulator mode and loop Probe

on that address by typing rb : the bus error : Table 6-16, is the
; J23 pin 8 (the bus crrt Probe U126 pin 11 el Perform the Bdsack
»| 0Y00 0000 c be (where Y is the eiTor) assertad byen circuitry and compare (™ BDSACKO) and U1340 correct combination of the roubleshooting
hex number just decoded from if the address is to F!_gure 9-55. Do the (> BDSACK') in6 ] bdsack mgnais belng rocedure
Perform the U1189 pin 2-5). This loop does not 9 ; d,’fs signals look the . asserted P :
Does troubleshooting halt if a bus error occurs. A low?
the LED display™\Yes robcdiie Hhat
a blinking decimal mﬁespondg 1o the
m:!l%":.lebigy 5 number on the LED. This may be a situation where the
; See Table 6-36. processor never terminates the cycle
even though a bus error is not asseried. Are
R1022 and U1054
: Repair the
Run the cpuDRAMMem diagnostic. pin 8 connected cgn?}icﬁon
; roperly and :
(This standard memnory test Trigger P t stuck
exercises U1118-U1125 see the SR UDa N 1 G iy ey
diagnostic rr;errénry _tlest description o3 "??E:ta on low. Does i?116?gpin g go No i
or details.) in%eﬁnﬂelg’i' low anywhere from 50 to 2
. 500 ns after the
trigger?
l Yes Trigger Check and repair U182 and
Are there Control tr : oing low. Does pin 19 and U1167 pin 9.
any errors? ontrol troubleshooting - - going loy .
) procedure. Perform the CPU Check and repair the paths from U126 pin 11 to the trigger See Table 6-21 for U182's
troubleshooting U1155 pin 63 and from U1340 pin 6 to U1155 pin 66. occur? PAL eguations.
procedure, If the processor does not receive the bdsacks it will
never terminate the cycle.
Does Check and repair U1167 and
the LE_D have .d Yes Perform the Dsack U1054. U1167 pin 11 should go
flashing on it (meaning the troubleshooting low when the trigger occurs.
£ tailed)?
. L Tek Stopped: 1769 Acquisitions
1 I T ]
{ L3 ¥ J

— QL UTIEN B e S B i o e T
Pt T g

Does
the LED have
. e flashing on it (meaning
the FlashROM checksum
test failed)?

J23 pin 8 (trigger)
Yes | Perform the Firmface -
troubleshooting

procedure. U182 pin 2

Recreate the situation that causes the bus U182 pins 3 and 4
error. If the error cannot be recreated in : ]
diagnostics, then set S1001 to N E

0000 0000 and run in normal mode. ’ 34 1

!

Find the the most significant hex digit of the
address accessed when the error ocours: 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). ’ vise pin 13

U182 pin 5

Using Perform the DRAM Control b ; S BN DA S SuEy 3 gz Tep e peose
Table 65, is troubleshooting procedure En; ssoggﬂ\; Eﬂi 5;_03313 M 400ns Ch1 \ 180mV
the address and the Firmface ‘ ;
eva"d—_; troubleshooting procedure. [Refl | 5.00V 400ns
Yes Vol. 2 Figure 9-55: Bus Error Circuitry Signals
. Vol. 2 Figure 9-56: CPU Bus Error Troubleshooting Procedure
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Set 81001 to 1010
. 1010 and cycle
power.

Do

S$1001 pins 9-16 No | Check and repair
have the signal $1001 and
pattern R1034-R1041.
1010 10107

Yes

Be sure that .
Trigger

U1057 pin 19 is low.
Does UTDgT pin 1 go low N Does U1178 on U1178 pin 13 Check and repair
for about 250 to 300 ns o pin 11 go low No going low. Does it No U1049 and
(assuming a 16 MHz clock when power is trigger when associated
g ) cycled? i ircui
when the power yCRa power is circuitry.
is cycled?
Yes Yes
| Yes Check and repair the
path from U1178
pin 11 to U1057 pin 1.
on U1178 pin 13.
Does U1178 pin 12 > Check and
go low for repair U1178,
I i ¥ n
I i Ums-,r,"aﬁ Probe ltis either a data bus or BootROM il
th uts of L1057, Y : problern. Check the data bus
neeegut?cycle pc;lwer to ?:;o‘t\;lg i attached to the outputs of U1057 No
- : k7 first. If there are no problems, then
each line. Do U1057 pins 11-18 perform the BootROM
i mse1gou‘;;??m pins of troubleshooting procedure. Check and
’ repair U1082
and U1001.
No
Do the outputs No Check and
of U1057 match repair U1057.
the inputs?
Yes
Check and
repair all the
connections
between S1001
and U1057.
. Vol. 2 Figure 9-57: CPU DIP Switch Troubleshooting Procedure
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Run the dspForcedBus
diagnostic in a loop that

. ignores errors.
Tngger Can you
on U1069 pin 5 No trigger on

going low. Is there
a trigger?

Yes

U1069 pin 12 go
high about 250 ns

No

Yes

Check and repair the
path from U1069
pin 12 to U1165 pin 4.

U1055 pin 7
going low?

Check and repair U1
pins 1-6 and
associated circuitry.

Do
U1069 pin 7
and U1097 pin 52
stay low while the
trigger is
low?

Yes

No

Check and repair
U1055.

This signal should stay low
throughout the dspForcedBus
diagnostic. Check and repair

Is

U10689 pin 6

high during the time

the trigger signal is
low?

Yes

No

U1069 pin 19
appear similar to
the waveform in
Figure 9-58?

Yes

Is U1069
pin 9 like the
waveform in
Figure 9-587

No

No Yes
Check and repair U1069. Check and repair U10€9.
See Table 6-23 for this See Table 6-23 for this
PAL’s equations. PAL's equations.

Check and repair U1
pins 8-13 and
associated circuitry.

U1089 pin 5
(Trigger)

U1069 pin 17

U1069 pin 16

U1069 pin 15

U1069 pin 9

U10689 pin 19

]

Tek Stopped:

1793 Acquisitions
LT

()

L -

PUNE R iRy

)om m
Chz 5.00V 5.00V
Ref3 5.00V 50.0ns

Vol. 2 Figure 9-58: U1069 Signals When the CPU

U1081 and associated circuitry Forcefully Accesses the DSP (U1097) Bus
and the connections from U1081

pin 3 to U1069 and U1087.

SN
£ . Is
. Is U1165 Perform the Bdsack U1097 pin 48 No U1181 pin 15 low ™\ No | Run the cpuMiscReg
pin 1 low? troubleshooting high during the during U'F:ltnﬁme the and repair any
procedure. time the trigger trigger is problems.
is low? low?
Yes Yes
Check and repair Check and repair the

U1054 pins 1-3 and path from uﬂ:lm

U1111 pins 1-3 and pin 15 to U1097

associated circuitry. :

Does

U1097 pin 56 No | Perform the DSP
stay high during troubleshooting
the time the procedure.

trigger is
low?

Yes

Check and repair the
path from U1069
pin 6 to U1097.

Vol. 2 Figure 9-59: CPU Forced Bus From DSP Troubleshooting Procedure
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— Run the dspimplicitBusAccess N .
Bl diagnostic in a loop that Tek Stopped: 6 Acguﬁirsitions . !
ignores errors. Trigger on - - e N it (e O
U1069 pin 5 going low.

U10689 pin 5
(Trigger)

U1069 pin 17

Can
you trigger on
U1055 pin 7
going
low?

No Check and repair

U1055.

U1069 pin 16

Yos U1069 pin 15

Check and repair U1
pins 1-6 and
associated circuitry.

R4

U1069 pin 9

Do
U1069 pin 7
and U1097 pin 52
stay low while the
trigger is

After
the trigger, does
U1069 pin 12 go
high within
5 us?

This signal should stay low throughout )
the dsplmplicitBusAccess diagnostic. V;
Check and repair U1081 and associated et soony
circuitry and the connections from U1081
pin 3 to U1069 and U1097.

L Ch2 so00mv

U1069 pin 19 5.00V Ch4 5.00V
4=(Refl__~ 500mv . 100ns

low?

Vol. 2 Figure 9-60: U1069 Signals During an Implicit

Check and repair the i DSP (U1097) Bus Access by the CPU
path from U1069 = Does
pin 12 to U1165 pin 4. L1069 pin 6 U1097 pin 56 stay Perform the DSP
high during the time high during the time troubleshooting
the trigger is the trigger is procedure,
o low? low?
. Perform the Bdsack Yes
troubleshooting
procedure.
Note: in the implicit bus mode, Check and repair the
the signals after the trigger may path from U1097
Check and repair L1054 occur somewhat later than what pin 56 to U1069.
pins 1-3 and U1111 pif'lS 1-3 is shown in anure 9-60.
and associated circuitry.
U1069 pin 19 S e N -
A pair
S i e U1069. See Table 6-23
Figure 9-607 for this PAL's eguations.
Is
U1069 pin 9@ Check and repair U1
like the waveform pins 8-13 and
in Figure 9-607 associated circuitry.
Check and repair U1069.
See Table 6-23 for this
PAL's equations.
. Vol. 2 Figure 9-61: CPU Implicit Bus From DSP Troubleshooting Procedure
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This procedure troubleshoots
the interrupts to the system
processor (U1155).

Are
U1332 pins 13
and/or 14
low?

Yes

Run the
cpuDiagAllints
diagnostic. Does this
test pass?

Are any
of the interrupts
failing the polled-mode
part of the

diagnostic?

Yes

Perform the Reset
troubleshooting
procedure.

The interrupts to the
system processor are ok.

Does the
diagnostic report
that an interrupt
is incorrect?

diagnostic report
that the mask registers
(U1177, U1181, U1176
and U1179) are
failing?

Does the
diagnostic report
that the mask OR
gates are
failing?

No

Are
all the other

and verify that U1184 and U1150
(the 68020's interrupt read registers)
are working correctly. See Table 6-5

U1181, U1176 and U1179

for these registers’ addresses.

Is
each interrupt
getting asserted
at U13327?

Yes

Check and repair all the interrupt mask
OR gates (U1338, U1339 U1340, and
U1154) and the paths from those
circuits to U1332, U1177, and U1181.
Also verify that each interrupt is
reaching its respective mask OR gate.

Yes
Check and repair the path from the Run the cpuMiscReg Check and repair all the connections between
source of the interrupt to U1184 and diagnostic and repair any the interrupt, its mask bit, its mask OR gates
U1150. Enter the emulator mode problems with U1177,

(U1177. U1181, U1176 or U1179), and U1332.
Be sure that its OR gate works properly and
that there is a pull-up resistor on the interrupt

line. Also check and repair U1332. See
Table 6-28 for this PAL's equations.

The ~TSINT020 must
have failed. Run the

Using the cpuDiagAllints
toggle the interrupt that is
not being recognized. Run

this in a loop.

Is

the interrupt
getting asserted
at U1332?

cpuDiagD2MiscReg
diagnostic and repair
any problems with
U1046 and U1047.
Perform the DUART | [ Perform the FIFO |
troubleshooting troubleshooting
procedure. procedure.

Is

the interrupt's ™\_Yes

o interrupts high on
the inputs of
U13327

Yes

Are the
signals on U1332
pins 18-20 correct for
the interrupt being
asserted (see Table
6-28 for this PAL's
equations)?

Yes

N Check and repair all the interrupt mask OR gates

o (U1338, U1339, U1340, and U1154). Also run the

cpuMiscReg diagnostic and repair any problems
with U1177, U1181, U1176 and U1179

No

Check and repair U1332.

Power down the
oscilloscope and remove
the A11 DRAM
Processor/Display board.

!

OR gate working
correctly?

éNo

Check and repair
that circuit.

Check the connections from U1332
pins 18, 19, and 20, to U1155 pins 69, 70,
and 64. Also check the connections from

U1082 pin 8 to U1155 pin 62.

TDS 520 Component Level Diagnostic and Repair Manual

Repair.

Perform the CPU
troubleshooting procedure.

Vol. 2 Figure 9-62: CPU Interrupt Troubleshooting Procedure
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P Set $1001 to 1010 0010

. and cycle power.

Does
each segment
of the LED flash.
one ata

time?

Is J28 pin 1
toggling?

Perform the CPU

Perform the CPU
| troubleshooting
procedure.

Bus Error
troubleshooting
procedure.
Check and repair
path from Q3 pin 3
to U1136.
£
. Can -
you trigger on U'Iecku_l - ;Ja'lca!nrgpalr
U1136 pin 11
Perform the Reset _ : P
troubleshooting going Sescciiad crouy.
procedure.
Yes
Are
Check and repair DS1, any of the Yes Check and
R2016-R2023, and U1136. output pins on repair DS1 and
Also check that there are no U1136 R2016-R2023.
low?

stuck-ats or signals tied
together on KD[24...31].

There is a problem either in the BootROM
or the DIP switch. Perform the CPU DIP
Switch troubleshooting procedure.

m;’:‘::‘; Perform the BootROM
problemsy'»‘ troubleshooting
) procedure.

Repair S1001 and check that the LED
works properly now.

Scans by Artekmedia => 2011

Vol. 2 Figure 9-63: CPU LED Troubleshooting Procedure
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Run the
dspBusRequestTest
diagnostic in a loop that
ignores errors.

Trigger
on U1069 pin 2
going high. Is
there a
trigger?

Does U1069
pin 18 look like
the waveform in
Figure 9-64?

Is
U1097 pin 53

tracking U1069
pin 187

Does
U1069 pin 6 go
high within

10 ps of the
trigger?

Does
U1150 pin 8
go high with U1069
pin 6, similar to the
waveforms in
Figure 9-647?

Check and repair
U1150.

Can you
trigger on
U1181 pin 57

Run the
cpuMiscReg.

Check and repair the
path from U1069
pin 2 to U1181.

Check and repair U1069.
See Table 6-23 for this
PAL's equations.

Check and repair the
path between U1069
pin 8 and U1097.

Does U1097
pin 56 go high
within 10 ps of
the trigger?

Does
u1097
pin 52 stay low
or go low within
800 ns of the
trigger?

This signal should stay low
throughout the
dspBusRequestTest
diagnostic. Check and
repair U1081 and
associated circuitry and the
connections from U1081
pin 3 to U1069 and U1097.

Check and repair the
path from U1097
pin 56 and U1069.

Perform the DSP
troubleshooting
procedure.

Check and repair

U100 pins 8-10.

U1069 pin 2
(Trigger)

U1069 pin 18

U1069 pin 6

U1150 pin 8

U1069 pin 5

Tek Stopped:

2 Acquisitions

[ X

4|

Ch3 500V Chda 5.00V

Vol. 2 Figure 9-64: U1069 Signals When the CPU
Requests Access to the DSP (U1097) Bus

5.00V 50.0ns

M S0ns Chi # —T00mV

Vol. 2 Figure 9-65: CPU Request Bus From DSP Troubleshooting Procedure
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Although this procedure
. troubleshoots the D memory, you
can also repair the D2 memory with it.
Just use diagnostics and U numbers
appropriate for the D2 memory

Run the dspForcedBus, Do én -
ici y of Perform th t
dspimplicitAccess and the these fail? troubleshaoui aplifopﬂﬂufe
dspBusRequestTest diagnostics. g procedure.

Run the
dsp68kD1MemTest
diagnostic. Does

Scans by Artekmedia => 2011

Do
U1007 and
U1014's (or U1008 and
U1009's) data pins
have the pattern

Run
all the diagnostic

it fail?

Note the address at which the diagnostic failed. Enter the
emulator mode, use this address and type
wrw <address> 5555 c. This writes 5555 continuously 1o
the faulty address location in D1 memory and then reads it
Trigger on the chip select for D1 memory (U1007 pin 20 for
32K x 8 parts or U1008 pin 22 for 128K x 8 paris).

s
b
P

Is U1018
pin 4
toggling?

Check and repair
U1083 and

Be sure that U1083
pin 18 is high.

associated circuitry.

While the trigger is low, probe Check and repair the

U1007 and U1014 pins 22 and

27 for 32K x 8 parts (or U1008

and U1009 pins 24 and 29 for
128 x 8 parts).

path from U1015 pin 5 to
U1007 and U1014 (or
U1008 and U1009).

Check and repair
U1015. The D1A bus
inputs to U1015 should
all be low.

Check and repair Check and repair
the path from
U1083 and U100 A
ins 8-10 U1083 pin 14 to
LB U1015.

Are these

pins alternately Mo

toggling?

Probe each data pin on
U1007 and U1014 (or
U1008 and U1009).

Are
the signals on
these data lines

the same for
write and read
cycles?

Check and repair
U1007 and U1014 (or
U1008 and U1009).

U1072 pins 16
and 13 alternately
toggling while the
trigger is
low?

Yes

Check and repair the paths
from U1072 pins 16 and 13
to U1007 and U1014 (or
U1008 and U1009).

Check and repair U1072.
Be sure that U1084 is not
enabled (pin 19 is high)
causing a contention on
U1072's outputs.

tests for the D1
memory. Do any
fail?

Note any error messages from
the failed diagnostic. Run the
dspRunVerify and
dsp68kinMemTest.

If dspRunVerify fails, perform the
DSP Dsack and DSP
troubleshooting procedures. If the
dsp68kinMemTest fails, perform the
DSP Instruction Memory
troubleshooting procedure.

Check and repair the D10
bus. Look for stuck-ats
and/or signals tied together.

| The D1 memory is fine.

Run dspReadRepd1.
Trigger again on the chip
select for D1 memory,
(U1007 pin 20 for 32K x 8
parts or U1008 pin 22 for
128K x § parts).

Check and repair
U1015, U1083, and
U1084.

Is there a
trigger?

Check and repair the data and
address busses between U1097
and the D1 and D2 memories.
Also verify that the buffers
U1086-U1092 function correctly.

Vol. 2 Figure 9-66: D1 Memory Troubleshooting Procedure
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Run the dsyDiagResetReg diagnostic in a
- loop. This standard register test exercises U22

and U152 (the reset register). See the
diagnostic register test description for details.
Repair any data bus problems.

Trigger
on U170 pin 6 going
negative. Are U22 pin 1
and U152 pin 1
toggling?

No _| Check and repair U170 pin 18. See
Table 6-18 for this PAL's equations.

Yes

Is
u22 pin 11
active?

No Check and repair U1072 pin 12
and associated circuitry.

Yes

No Check and repair

Is
U152 pin 19 :
U1083 pins 5 and 15.

toggling?

®

Do
the outputs z
of U152 have the correct No Check and
pattemn (a walking 1 in repair U22.
a field of
zeros)?
Yes
and repair U152 and the paths No
between U22 ard U152. Do the g“pfuﬁ"é
outputs of U152 have the cormrect :
pattern now?
Yes
Yes Is
et the diagnostic still
) failing?
Check and repair
the data bus on the No
output pins of U152.

Vol.2 Figure 8-67: Display Reset Register Troubleshooting Procedure
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Recreate the situation that caused the error. Then find
tne 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 pin 5 is the most significant bit)

—

Y
Enter the emulator mode and loop on that address
by typing rw OY0O 0000 c be (where Y is the
hex number decoded from U1189 pin 2-5). This
loops even if a bus error occurs. Using Table 6-5,
determine which area of memory is accessed.

Is
a valid address
space being
accessed?

Perform the DRAM Control
troubleshooting procedure
and the FirmFace
troubleshooting procedure,

Using
Table 6-15, are ‘Are U1165 Perform the
U1165 pins 1,2, 4, and 5 pins 2and 5 Display Dsack
the correct levels - the correct troubleshooting
for the area levels? procedure.
accessed?

Is Check and repair
Perform the Perform the Is the DSP No U1189 and the paths
T Kemel Dsack Bdsack the DRAM being (U1097) being ocour on the from U1189 pins 22
4 troubleshooting troubleshooting accessed? accessed? access? and 23 to U1340 pin 6
procedure. procedure. and U126 pin 11.

_ Trigger on J23 pin 8
. UE’:‘;S“ l??gszlep::d going low. Probe before
U1054 pins 1 = o the trigger occurs and
and 4 stay low associated circuitry. while J23 pin 1 is low.
s U1189's PAL
equations.

Do
L1182 pins 22

Trigger

TDS 520 Component Level Diagnostic and Repair Manual

Do
U1054 pins 1
and 4 stay low
throughout the
access?

Perform the DSP
Dsack
troubleshooting
procedure.

Check and repair U11889,
U1054, and associated
circuitry. See Table 6-24
for U1189's PAL
equations.

Perform the
DRAM Dsack
troubleshooting

procedure.

and/or 23 go low
within a few hundred
nanoseconds after

J23 pin 1 goes
low?

U1189 pin 11 low

Check and repair U1189,
U1054, and the paths from
U1054 to U1165. Be sure
that U1182 pin 3 is
connected to U126 pin 11
and that U11B2 pin 4 is
connected to U1340 pin 6.

on J23 pin 8
going low. Is

just before the
trigger?

Yes

Check and
repair
U1189

Check and repair
U1135 pin 18
and associated
circuitry.

Vol. 2 Figure 9-68: Dsack Troubleshooting Procedure
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dspBusRequestTest, and
dspimplicitBusAccess
diagnostics pass.

Y

Be sure the dsp68kMemTest,

!

Important Note: These diagnostics only verify that the 68020 can drive the
DSP buses. They do not verify that the DSP can drive these buses. For
instance, the buffers ccnnecting the 68020 bus to the DSP buses might

never be disabled, causing a busfight whenever the DSP tries to run. In this

scenario, the bus arbitration PAL U1069 could be at fault for not controlling
the ™ ENO20BUFS and ™~ ENO20STROBES signals correctly. If you suspect

a problem with the U10€9, refer to Figures 9-58, 9-60, and 9-64 and see if

U10689 pins 13 and 14 are properly de-asserted.

Be sure that R1999 is on the
board and R1298 is removed.

Run dspRunVerify in a loop. Trigger on
U1003 pin 1 going low. Verify that the
trigger signal is present at U1084 pin 19.

Can

Does
pin 10 of
U1004-U1006
toggle and track

No

Is U1097

u1097
pin 647

Yes

pin 64 .
toggling?

Trigger on U1097 pin 63 going low.
One by one examine the address and
data pins on U1004-U1006 during the
time the trigger signal is low. Also look

at these same signals on U1097 to

verify they are connected.

Memory data buffers). They may
be enabled, causing a busfight.
you trigger
on U1097 pin 56
going low?

Does U1097

Examine and repair U1328 and U1329
Does (the 68020 to the DSP Instruction
there seem to Memory address buffers). They may
be a bus e be enabled causing a busfight. Note
contention on the source of this problem may go as
the TSIA
bus?

Check and repair U1084 and the
path from U1097 pin 64 to
U1004-U1006. Be sure that U1328
pin 18 is not driving this signal at the
same time causing a contention.

far back as a faulty output on the bus
arbitration PAL U1069 (specifically,
U1069 pin 14).

Examine and repair U1075-U1077
(the 68020 to the DSP Instruction

TDS 520 Component Level Diagnostic and Repair Manual

I Check and repair U1097.

Vol. 2

Does U1181 Repair path from U1097 pin 48
in 48 ever go in 15 ever to U1181 pin 15 including
P low? y P low? - U1134 pins 12 and 13.
Repair U100 pins 8-10
and the path from
U100 pin 8 to U1003.
20 of a:eoggi‘t”om Run the cpuMiscReg
i ic and repair an
0w, e pRLZF DL Check and repair Is U1097 d]:?gt?;hnisa:im Lmjm '
U1004-U1006 high during U1003. in 52 low when No ? Is U1342 Is Check and repair
the time the trigger ™ : ~”  pin 13 and/or i U1050 on the A10
i i unning : U1342 pin 13 Uo
signal is low? dspRunVerity in a u1081 ?’In 1 high? Acquisition board.
loop? high?
Y
Does i ; Check and repair
; Does Check and repair U1342 U1081 pin 1 must be high. ec pa
U18§4%10(;06 U1097 pin 63 pins 11-13 and/or LI1081 Check and repair U170 pin 12 the path from J28
toggle and track toggle when pins 1-3 and their and U158 pins 4-6. See Table pin 79 to U1342.
U1097 U1003 pin 1is Is there a Check and repair connections to U1097. 6-18 for U170's PAL equations.
pin 63? low? 16 MHz clock U1134 pin 11, R1097,
on U1097 and C1097.
Yes pin 557
, Yes
Check and repair U1003
and the path from U1097
pin 63 to U1003.

Figure 9-69: DSP Troubleshooting Procedure
Scans by ArtekMedia => 2011
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—_— Run the dspRunVerify diagnostic
- in a loop. This test checks that
. the CPU (U1155) and the DSP

(U1097) can talk to each other.

Run the
dspForcedBus
diagnostic. Does
it fail?

Perform the CPU Forced

Run the
dspBusRequest
Test diagnostic

Does it fail?

Run the
dsplmplicitBusAccess
diagnostic.
Does it

fail?

Yes

Scans by Artekmedia => 2011

The DSP dsack and bus arbitration
circuitry works correctly. Most likely
No | U1088 pin 7 (XWAIT) goes true when
it should not. A bus error can occur

if this signal toggles at the wrong
time. However, the diagnostics do
not look for this problem.

Bus From DSP

Perform the CPU Request
Bus From DSP

Perform the CPU Iimplicit

Allow the instrument to operate in its
normal mode and see if U1069 pin 7

¢ Bus From DSP
troubleshooting procedure.| |troubleshooting procedure.| |troubleshooting procedure.
Run the cpuMiscReg. This
standard register test exercises
U1181 and U1179. See the
diagnostic register test
description for more details.
Run dspRunVerify Does Check and repair the
in a loop that U1097 pin 45 path from U1181
ignores errors. Ei:iegrh%o pin 2 to U1097.

Chec;c and repair U1181,

U1179, and associated Does

circuﬂry. u1097 pln 57 No| Perform the DSP
ever go troubleshooting
high? procedure.

Yes

Check and repair the path
from U1097 pin 57 to
U1179. Note: the
cpuMiscReg does not
exercise this pin, so there
could be a problem with

U1179 and/or D24.

TDS 520 Component Level Diagnostic and Repair Manual

toggles high when it should remain
low. This could happen during a
main CPU access, or when the DSP
accesses instruction memory (trigger
on U1070 pin 13), D1 memory
(trigger on U1070 pin 14), or D2
memory (trigger on U1070 pin 15).

:

If U1069 pin 7 toggles high at the
wrong time. run every diagnostic
that checks and exercises the DSP
Instruction, D1, and D2 memories.
Also, run every diagnostic that
verifies the connections between
these memories.

!

Then, using the error messages

from these diagnostics, choose

the appropriate troubleshooting
procedure.

Vol. 2 Figure 9-70: DSP Dsack Troubleshooting Procedure

A11 DRAM Processor/Display Vol. 2 9-58



R1898 should be on the
board and R1998
removed.

Y

Run the dspinstrMemCpu
diagnostic. This memory test
exercises U1004-U1006 (see

the standard memory test

description).

Does this
test fail?

Tre DSP Instruction

dspcopyD1teD2
Memory is fine.

diagnostic, does,

Note the memory location and
data that the dspinstrMemCpu
diagnostic failed on.

Perform the DSP Memory
Access troubleshooting
procedure.

Perform the CPU Forced
Bus From DSP
troubleshoating
procedure.

In the emulator mode type
wr <address> <data> ¢
{use the address and data listed
in the dspinstrMemCpu error
message).

Is
access to
this location
failing?

Check and repair U1004-U1006's
address and data lines. Look for
stuck-ats, bus contentions and/or
signals tied together. Also check and
repair TSIA [12].

Is U1003

pin 1 high? Is U100 pin 8

high?

Check and repair
U100 and associated
circuitry. Run the
dspinstrMemCpu
test again.

Check and repair the path
from U100 pin 8 to U1003.

Pertorm the DSP
Dsarck troubleshooting
Pruvedurs.

Is U100
pin 8 high
now?

Are
the outputs
of U1003 tracking
U1003 pins 3, 6, 10,
and 13 (the B
inputs)?

Check ana repair U‘.O\'Jil

Are
U1004-U1006
pins 20
toggling?

Are U1071

pins 14 or 15 Check and repair U1071

and associated circuitry.

toggling?

Check the control signals
on U1004-U1006. Pins 20
and 22 should go low
during a read cycle and
pins 20 and 27 should go
low for a write cycle.

Check and repair the
paths from U1071 pins 14
and 15 to U1004-U1006.

Are
U1004-U1006
pins 22 and 27

toggling
correctly?

Check and repair
U1004-U1006 and
U1075-U1077.

Check and repair U1072
and U1070.

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
dspDiagAliints
diagnostic. Does it
pass?

The DSP
interrupts are ok.

‘Are any of A Does the
the interrupts failing diagnostic report
the polled-m-ade that an interrupt
part of the is incorrect?

diagnostic?

Does the
diagnostic report
that the mask
register (U1093

Scans by Artekmedia => 2011

Does the
diagnostic report
that the mask OR
gates are
failing?

Is Yes
~0.4MSINT

failing?

Enter the emulator mode and type
wb 400000 67 and then
rw 074E00000 c.

Is
~DISPINTTS
failing?

Yes Processor Register

Perform the Pixel

troubleshooting
procedure.

Check and repair Check and repair all the connections between
U1093 and the interrupt, its mask bit, its mask OR gates
U1094 (ljl'1322, U1017, U1130, or U1096), and
— 1133. Be sure that its OR gate works
ol AT prepey. Al check and ear 1155 o
4 L1785, Brter the e autabor the path from U1133 pin 8 1o U1097.
I mode and and verify that -
U1185 (the DSP interrupt read =
register) is working correctly.
See Table 6-11 for this
v register's address.
Check and repair all the interrupt
:ﬂﬁgh ':;e;’:g h mask OR gates (U1322, U1017,
%11ag(exce “:r U1130, and U1096) and the
~VEHTINR? paths from those circuits to
n)? U1133 and U1093.
e Is the path
U1133 pin 8 Perform the DSP
el between U1133 \Yes :
oing high
g g e pin s Uiy > oulesoing
interrupt? pin 47 ok? proo e

Check and repair U1133.

Is the
“‘ACOE_JN or

The ™ 020INTTS must be
failing. Run the
cpuMiscReg diagnostic and
repair U1181 and U1178.

Perform the Demuitiplexer Diagnostic

procedure located in the A10
Acquisition part of this section.

Is U183 pin 13
connected to U1044
pin 11, and able to
toggle?

Repair U1044 pin 11 and
its connection to U183.

Repair connection between
U183 pin 11 and U1174 pin 8.
Also check and repair the clock
divider chain made up of U182
pin 15, U1173, and U1174.

approximately. a
2.44 kHz signal on
U183 pin 11?

Are
U183 pins 10 and Check and
12 hardwired to repair U183.

vCC?

Vol. 2 Figure 9-72: DSP Interrupt Troubleshooting Procedure
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. Run the dspCopyD1toD2

:" and dspCopyD2ioD1
diagnostics

Although the following steps

- J:Eg;;n ¢ troubleshoot U1097 reading
: from D1 memory and writing Check and repair
Does one No (™ VIMAB) going low. Are ; . pal
pass and the - Do both Wiott Vil ek casdt ori Yes tge Du2 senéexv‘govrgrﬁﬁg;igﬁ &f; dspCopyD1toD2 in a U100 pins 8-10 and
19 tests fail? loop. Is U1084 pin 19 the path from U100
other fail? the TSIA bus (see Table can read from D2 memory in 8 to U1084
6-11 for the DSP and write to D1 memoary. s -
N Memory Just change the diagnostics
0 map)? and U numbers,
Although the following step assumes that No
dspCopyD1toD2 failed and the other passed, Be sure
you can also use it if dspCopyD2toD1 fails. Be sure that U1328 and U1329 Do that U1072 is not
Just change the diagnostics and U numbers. are not enabled when U100 11084 pins 12\ o enabled causing a Yes
pin 8 is low causing a bus and 13 toggle - contention with U1084. | Chack e repielr
"\ contention. Also check and when U1084 1 Are U1084 pins 7 and 8 U1084.
e repair U1097. pin 19 toggling when U1084
the dspAddr and is low?
dspData diagnostics The DSP memory
from the DSP access is working
] Confidence test suite correctly.
Since dspCopyD1toD? failed but the other pass? You must verify that
passed, The DSP can read from D2 and write dspCopyD1toD2 and
to D1, but is unable to read from D1 and/or dspCopyD2toD1 properly i
write to D2. Run the test in a loop and trigger No exercise U1084. pins 58, 66, and 99 m“ﬁ&;epﬁ;ﬂgg F;th
on U1069 pin 6 going low. of U1097 toggling m"“gg” Ary i
when U1084 pin 19 ok
_ i U1081, U1073.
A Y
o |
Are U1084 i
pins 12 and 13 o Chec repai
going low while the > - k and S I
trigger is
low?
Yes Have you C: rG,Dt:ﬂtth d
B shecked that the U1084 dsgspggpygoztct)&:n No | The DSP e
\ perfgnns ooréezct‘g}c') \;vhen failing even though accecsgnlicuy— ing
This means both control lines are functioning, so SFCOR%S? <) plnsﬂ1 NI
data is being corrupted somewhere in the path ‘ ’ toggcrglg?
between reading from D1 and writing to D2. b e
? J, Yes
Run all of the dspAddr and dspData diagnostics -
from the DSP confidence test suite and based on
which ones failed and passed, run either the -
dspDataPatD1Rep or dspDataPatD2Rep
diagnostic. Run the diagnostic on one location
with the 5555 data pattern to begin with then try a
number of different combinations to test for data
and address bus integrity (you may want to run
the diagnostic in a read-only loop).
Look at the write and read cycles from the
targeted memory by triggering on U1083 pin 7
(™ VMA1) or U1083 pin 3 [~ VMA2) going low and
examine the data at U1097 on the write and read. -
. Vol. 2 Figure 9-73: DSP Memory Access Troubleshooting Procedure
A11 DRAM Processor/Display Vol.2 9-61
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= This procedure assumes

that the DRAM is not
. programmed until the
cpuDRAMmem is run.

Trigger on U1110 pin 48 going high 4
and probe U1110 pin 52 (you will

Bl need to cycle power between the
next two measurements).
Run the There is nothing
CpuDRAMmem wrong with Does
diagnostic. Does t U1110 and the rising edge of
No Check and
with the trigger and pins 8-13.
then stay
high?
Run the cpuDRAMmem Yes
diagnostic in a loop. Repair any
errors on the address lines into Trigger on U1110 pin 48 going
and out of U1110. low. Cycle power and run the
‘ cpuDRAMmem.
The DRAM might not be reset
on power up. Trigger on U1110
pin 33 going high and probe Is Using
U1110 pin 58. Cycle power. ! there at least Yes | Fun the cpuDRAMInit in a loop. This Table 6-5, is the cp%cﬁﬁrxgnﬁdammat
65 ms between the diagnostic loops on writing a valid address on U110 \Y€S ignores emors. Compare the
first and second programming address to U1110. pins 8-25 and 32 si 1 i
\ ! : . : : gnals on U1110 to those in
triggers? Trigger on U1110 pin 48 going high. valid for the Fi 976
Are the ) No connection
waveforms similar .~ between Q3 pin 3 Repair the
?_m 01;.\?_;’55!? and U1110 pin 58 connection.
QIR ok? Check for stuck-ats and signals i Compare
gnals tied :
. together on the address bus attached to Are the the signals from Check U1118-U1125 for
. U1110 pins 8-25 and 32. Run the signals the the U1110 to those fau'ty address lines and/or
Check and repair U1317 cpuNVRamTest to repair any problems with same? in F lgtl}l_'fe 91;17; Are bad memory parts.
Perform the Reset and associated circuitry. the address lines. ey >
troubleshooting * Same:
procedure.
Set Pertorm the ID Register troubleshooting
$1001 to procedure to be sure that the A11 DRAM Repai :
: pair any Repair any problems
0010 0000 and Check and repair Processor/Display isgonﬁglgeed bl problems found. found. Also, check
cycle power. Is U1114 pins 8-13. Perform the ID Register specified by the 1D number. and repair U1110.
U1110 pin 52 troubleshooting
low? procedure.
Trigger on U1110 pin 48
going high. Run the
cpuDRAMmem in a loop
that ignores errors.
Check and repair
';i‘he"‘i)a U1055 pin 10 and
9ger associated circurtry.
. Vol. 2 Figure 9-74: DRAM Contirol Troubleshooting Procedure
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TekK Stopped: 2 Acquisitions
Trigger level
U110 pin 33 (Vo) |
1 -
U1110 pin 58 (~ RESET) L : f : -
2 o -

DL . e
M T00ms Chi 7 144mV

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

e Tek Stopped: 11 Acq'ulsltlo ns .
T i
L v J 1
— : - ]

U1114 pin 11 (~ DRAM)

1-*"_

U1110 pin 34, 47 (~ ADS)

U1110 pin 62
R2v

J23 pin 5 or 6 (" BDSACKO or 1)

r

Chi 500mv 500V M S0ns Chi\ 160mV

Ref2 S.00v  50.0ns

Vol. 2 Figure 9-76: U1110 Bus Interface Signals

U1114 pin 11 (~ DRAM)

U1118 pin 4 (~ RAS[0...3])

U1118 pin 23 (~ CAS[0...3])

U1118 pin 9 (MAD - this signal was randomly
chosen to show address timing with respect
to ~“WE and ~RDS)

U1118 pin 3 (~ WE)

U1118 pin 22 (~RDS)

5 Acquisitions
[T

Tek stopped:

ol

T

gt broponied

il

Chi '\

Rif i :
TE0mv

S.00V M

Ref1 5.00V 50.0ns

a0ns

Vol. 2 Figure 9-77: U1110 Output Control Signals

Vol. 2 Figure 9-74: DRAM Control Troubleshooting Procedure (Cont.)
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Run the cpuDRAMmem and repair
any errors. Enter the emulator mode
and loop on accessing the DRAM
by typing rw 0500 0000 ¢ be.
This loops even if bus errors occur,

Trigger
on U1110 pin 48

going low. Does either Jos

U1111 pirs 3

U1111 pin 2 or pin 6
go low
at all?

Are
U1115 pins 4
and 10 toggling and
inverting their
inputs?

Repair U1111.

Repair
U1115ifitis
not inverting correctly.
Does U1115 pin 4
toggle?

Does U1110
pin 62 toggle?

Check and repair
U1115 and the
path from U1110
pin 62 to U1115.

Yes

m\‘es
U1115 pin 10

Are

and 6 both

> w”ng?

Yes

Scans by Artekmedia => 2011

Repair U1111.

F

toggle?

No

Perform the
DRAM Control
troubleshooting
procedure.

Check and repair
U1135 pin 18 and
associated circuitry.

Trigger on U1055
pin 10 going low.
The DRAM signals
typically look like
Figure 9-78.
However, the signals
resemble
Figure 9-79 during
refresh.

ls U1110
pin 62 going low
but out of spec
compared to
Figures 9-78 and
S-79.

Perform the
DRAM Control
troubleshooting
procedure.

U1055 pin 10

U1110 pin 62

U1110 pin 61

Check and repair
the paths from
U1111 pins 3
and 6 to U1165
pins 1 and 4.

U1055 pin 10

U1110 pin €2

U1110 pin €1

Tek stopped:

-

110 Acquisitions

—

B

5 OO B

tm ' :scic'n'w " 'Ch2 '5.00 Vi' "M 50.0ns Chil '2f3'o'mv:
@E s.o00V : : I : - : : 2
Vol. 2 Figure 9-78: Typical DRAM Dsack Signals
Tek Stopped:

T =

10 Acquisitions

|

R1r:-

--I--I-‘-l--l--[—-l -

S N

e g4y

5.00V,

50.0ns

M sons Chi  230mV]

Vol. 2 Figure 9-79: DRAM Dsack Signals During Refresh

Vol. 2 Figure 9-80: DRAM Dsack Troubleshooting Procedure
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&

Be sure that all the DSP
memory tests and the
dspD2MiscReg
diagnostics pass.

Run the cpuDiagFIFOMem
diagnostic. In this diagnostic, the
68020 processor reads and writes to
U1074. It also verifies the
~ FIFOFULL (U1074 pin 9) signal.

Does the No

Run the
cpuFifolntPollTest

diagnostic
fail?

Is U1074
pin 25
high?

Run the
cpuDiagFIFOMem in a
loop. Trigger on U1074

pin 2 going low.

Is there a
trigger?

Check and repair the path
from Q3 pin 3 to U1074.

Are
1096 pins 4
and 5 toggling low
at the same
time?

Check and repair U1096
and the path from
U1096 pin 6 to U1074.

Trigger
on U1074 pin 18

Yes

Check and repair
U1072 pin 12 and/or
U1044 pin 13.

diagnostic.
Does it

U1074 is ok. Run all the
DSP diagnostics again
to locate the problem.

fail?

Run the
cpuFifolntPollTest in a
loop. Trigger on U1096
pin 5 going low and
probe U1074 pin 24.

U1074 pin 24

go high after
the rising edge

Check and
repair U1074.

of the trigger
signal?

Yes

Check and repair the
path from U1074 pin 24
to U1184 and U1338.

Did the
cpLDiagFIFOMem
diagnostic fail when
accessing FIFO memory

going low. Is
there a
trigger?

U1086 pins 9
and 10 toggling
low at about the
same time?

No

Check and repair U1096
and the path from
U1096 pin 8 to U1074.

Check and repair
| U1050 pin 10 and/or
U1135 pin 13.

(instead of the
~ FIFOFULL signa!
failing)?

Trigger on U1096 pin 5 going low.
Use Delay-by-Events trigger option
to trigger on the 512th occumrence.
Run the cpuDiagFIFOMem
diagnostic again.

Trigger on U1096 pin 9 and monitor
the FIFO's data outputs D[24...31].
Look for stuck-ats, signals tied
together, and/or bus contentions.

Are

there
problems
with signals

Check and repair
u1074.

D[24...31]7

Repair.

Does
U1074 pin 9
go low a few
nanoseconds after the
rising edge of the
trigger?

Check and repair
U1i074.

Check and repair the
path between U1074
pin 9 and U1047.

Vol. 2 Figure 9-82: FIFO Troubleshooting Procedure
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o This procedure
. troubleshocts the GPIB

1

Enter the emulator mode and cycle
power. Type wrb 00CO 0000 55 c.
Note: it is ok if U1305 does not return

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

Is Check and repair U1049
01305. pin 4 pin 9 and associated
toggling? circuitry.

Doe_s
g:v-’-*{;iepm:m%c: Check and repair the
il m?'maos path from U1305 pin 5
to U1155 pin 77.
pin 4 goes

low?

Does the
data patlemn on
U1305 pins 11-17 and 19
match the pattern 55 programmed
during the write cycle? (Note U1305
pin 19 is the most significant bit -
ignore the way the IC is
labeled in the
schematic).

Do U208's
outputs match its
inputs when U208 pin 19
is low and U?N8 pin 1
is high?

Check and repair
u208.

Yes

Check and repair the
connections between U208
pins 11-18 and KD[24...31].

pins 7, 8, and 9 of
U1305 connected to
pins 12, 11, and 10
of U1331?

Repair.

Check and
repair U1305.

. Vol. 2 Figure 9-83: GPIB Troubleshooting Procedure
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Check U3 pins 5-9.

(B

Are
they all
connected to
ground or
VCC?

No Repair any
faulty

connections.

Yes

Using
- information in the
De“*’m',"e what the ID Replaceable Electric Parts
number is by looking at

Place the resistors
correctly.

in Section 8 of Volume 1 and
the Mod Summaries, are
R6-11 configured
correctly?

which resistors of R6-R11
are on the board.

Set S1001 to 1010 0011 and cycle
power. The LED should continuously
flash two numbers: first the upper half of
the ID number in hex, and then the
lower half of the ID number.

Does
the LED flash the
correct board
ID?

Perform the CPU LED

i g troubleshooting procedure.

intelligible?

o

The board ID Set S1001 to 0010 000 Trigger
register is ok. and cycle power. Enter on U3 pin 19. Check and repair
the emulator mode and

Is there a
trigger?

U1049, U1082, and
associated circuitry.

type in the command
rb OEO 0000 c.

Check and repair
U1342 and the
connection from
U1342 pin 3 to U3.
U3 pins 19 and 1 o Cf‘m“:&‘fm]
going low at the same blf:smconn eotion
time such that U3 is 1o U3
enabled? -

Check and repair
U3 and the data
bus attached to the
outputs of U3.

TDS 520 Component Level Diagnostic and Repair Manual

Vol. 2 Figure 9-84: ID Register Troubleshooting Procedure
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Is
there at least
one valid trigger (the
signal should go from a
level greater than 3.5V to
0.8 Vin less than

20 ns without
glitches)?

persist then foliow this procedure.

f the BootROM (U1331) is in a socket,
~ replace it with a known good one and see
.\’i if there are still kernel errors. If the errors

Perform the CPU "
troubleshooting
procedure.

Set S1001 to 1010 0001 and cycle
power. The kernel will loop on all
the kermel diagnostics.

Trigger on J23 pin 1 going low
Compare the waveforms shown in

Does

thgi:pE:IEy[?rzn dIThe ke{pel is fine. Enter the Figure 9-86 with the actual signas.
M o g iagnostic repair environment

to find the problem.

repeatedly?

Are
! Trigger on U1331 pins 22 and 24 the first four The address on U1331 pins 10
Yes y | ANDed together going low. Look at byte patterns (in and 9 should be 00, 01, 10, Perform the BootROM

T the output pins of U1321. You will hex) 00, 20, 7F, and and 11 on the first four reads. Control troubleshooting

LED display a Yes The diagnostic corresoponding to have to cycle power repeatedly to FF in that The other address lines procedure.
Aumber with a flashing the number with the decimal point make these measurements. order? should be low.

decimal point has failed. See Table 6-36 to

D fing determine which troubleshooling

it? procedure 10 follow . Yes Place jumpers on J45 and J46, set S1001 to 0000 0000,

and cycle power. There should be a binary pattern that
increments from 0000 0000 to 0100 0000 (hex) on the

Are J23
pins 5 and 6

No

Pe::ﬂ;: e?ﬁogfs”k kemnel address bus. Note: a bus error will occur when the
Cycle power and ing address reaches 0100 0000; when this happens, cycle
monitor J23 pin 8. procedure. power and continue to look at the address lines.

Does Perform the Kernel Trigger
this line remain Bus Error ; :
. ! . on J23 pin 1 goi Check the paths from
high at all troubleshooting U1331 pin 22 e bl k] U126 pin 11 to U1155
times? procedure. and U1058 pin 15\ Yes inputs 1o U1331 have pin 63 and from U1340
resemble the - < this binary pin 6 to U1155 pin 66.
waveforms in pattern?

Figure 9-867

you frigger on
U1136 pin 11
going
high?

Perform the CPU LED
troubleshooting procedure.

Check the connections between U1155 and U1331 on any
Check and repair ) address lines that look incorrect. Also, perform the CPU DIP
U1058 and U1048. Switch troubleshooting procedure. Repair any problems.

No

trigger on U1331
pin 32. Does Q3 pin 3

Set S1001 to 1000 0101 and Check and repair the

cycle power. Trigger on J23 look like the paths from Q3 pin 3 to Cycle
pin 1 gaing low. wavelom in U1136, U1051, and U1155. power and look Perform the CPU
Figure 9-87? at the address lines troubleshooting
| agail'l. Are pmcedure‘
they still
wrong?
Perform the Reset No
leshooti edure.
HeuRisE RO provetun Set 51001 to 1000 0101 and
cycle power.
1
. Vol. 2 Figure 9-85: Kernel Troubleshooting Procedure
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Tek Stopped: 296 Acquisitions
[T  —

X
®

U1331 pin 22

J23 pin 1

P Y I i
e

U1058 pin 15

J23 pin’5

JJ23 pin 6 (high level)

T T TR ST S SIwvmE e W B NS EA N e BR e e e 8w e e

]

Chi ~300mv — BIE 500V — M 50ns Chi v T150mv
Ref3 5.00V  50.0ns

Vol. 2 Figure 9-86: Kernel Control Signals

a Tek Stopped: 2 Acquisitions
L T 1
L3 ¥ 4
Trigger level
U1331 pin 32 (Vec) . ; T
. : : ;
s, sibioms ot aiss P )
Q3 pin 3 (™ Reset) : : 'E
E s sbmeenets b 2
S P - L 1
2 i e gt s 8
E Y g I . 1
Ch1 200mv  WEE 200V W T00ms Ch1 7 144mv
Vol. 2 Figure 9-87: Reset
. Vol. 2 Figure 9-85: Kernel Troubleshooting Procedure (Cont.)
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J23 pin 5 (~ KDSACKO0) : : T
! Does - e 2 i : B SO 4 [T SN P, S,
U1340 pins 1 and 4 Check and repair Chi s00mV M~ S0ns Chi \ 180mV
stay hig‘:: during the UL?;; apihr;t?:‘ego Ulhe paths from
trigger and the whole during the u131%5;ign11£n‘34. 5.00V  50.0ns
a Vol. 2 Figure 9-88: Kernel Dsack Signals
Yes
Perform the Bus
Y Control Register
{ o troubleshooting
J23 pin 6 and cycle \
power. Does J23 pin 6 CS%;EE‘J ?ﬁ:‘r
stay high during the th from U1340
trigger and throughout pa in 6 1o 423
the time J23 pin 1 P :
is low?

Set S1001 to
1000 0001 and cycle

power.

Scans by Artekmedia => 2011

Tek Stopped: 379 Acquisitions

e — M

U1058 pin 15 (™ KERNEL)
1 flashing on the The kernel
LED? dsack is fine.
U1333 pin 9 (KERNEL)
U134§?itr:e4 . U1333 pin 8 (CPUCLK_XB)
cycle power. Trigger on Perform the C}PU
J23 pin 1 going low. troubleshooting
Does the trigger procedure.
occur?

Probe

check the paths from U1155 -
pin 63 o 23 pin 5 and from RepaY sty
The kernel U1155 pin 66 to J23 pin 6. PrOBmEa.
dsack is fine. Are the paths
connected?

J23 pin 5 and cycle Make sure that R64 is Are Check and repair
power. Does it go low about removed and R63 is connected. the signals U1333, U1001,
200 ns after the trigger and then Trigger on J23 pin 1 and compare the same as in U126, and
high about 20 ns after J23 pin 1 the waveforms in Figure 9-88 to the Figure 9-887 associated
goes high, similar to ones in the system circuitry. Power
Figure 9-887 down and

The kernel
dsack is fine.

U1333 pin 5

Vol. 2 Figure 9-89: Kernel Dsack Troubleshooting Procedure
TDS 520 Component Level Diagnostic and Repair Manual
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- Set S1001 to 1010 000 and
Py cycle power. This loops on the
Kernel tests 2, 3, and 4. These
. memory tests exercise U1336
(the Kernel RAM). -

The first test writes a walking ones patiern to the first location
in the Kernel RAM anc then reads it. The second writes 0x55
to every location, reads the entire memory, then writes Oxaa
to every location, and reads the memory again. The third
test writes a unique pattern to memory locations on address
boundaries and reads back those locations.

Y

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

The KRAM (U1336) is fine. Some
other circuit is probably trying to drive
the kermnel data lines when it should
not. Check all other devices
connected to KD[24...31] to see if one
or more are enabled when U1336 is.

tests fail (indicated by a
blinking decimal followed by
one of the test numbers

Trigger
~ on U1336 Is Check and repair U1049.
o pin 20 going TP52 going U1049 pin 14 should be
low. Is there a low? the only pin active.

Check and repair the
path from U1049
pin 14 to U1335.

Check and repair
U1082 and
associated circuitry. _

Check and repair U1336. Be
sure that there are no
problems with U1336's
address and/or data lines.

. Vol. 2 Figure 9-90: Kernel RAM Troubleshooting Procedure
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be sure to copy down the data at this location before

starting if it will be needed later.

After this procedure, the instrument must be
completely re-calibrated from the front panel.

) This procedure will erase all calibration information,
instrument setups, and other important data. Exception

T4
‘ @ data, stored at location 0400 0004, will also be erased:

Y

Be sure that S1002 is set to the protect
setting (switched toward the back of the
instrument). Run the nvRamDiagRep
diagnostic. This standard memory test
exercises U1107 (see the diagnostic memory
test description for details). Check and repair
any data and/or address line problems.

/

If the buses seem to be fine, enter the
emulator mode and type wb 0400 0000
67. This enables the main bus so that the

NVRAM can be accessed. Next, type mb

0400 0000. At the prompt, attempt to

modify this memory location.

Scans by Artekmedia => 2011

Compare
the timing on U1107
with Figure 8-91.
Trigger on the AND of
U1107 pns 22 and 28.
Is U1107 pin 29
toggling?

Is

U1154 pin 4 H1es

Trigger
on the AND of
U1107 pins 22 and 24.

No | Check and repair
U1135 pin 13 and

toggling?

Check and repair
U1135 pin 12 and

The control signals to
U1107 are fine. Run the
nvRamDiagRep
diagnostic again to
determine if the part
itself is bad.

Power down the oscilloscope and remove the
A11 DRAM Processor/Display board. Solder
wires 1o U1107 pins 22, 24, and 29. Place the
board back in the instrument and power up. Type
wb 0400 0000 67 again and then wrb 0400
0000 aa ¢ be. This continuously writes aa to
location 0400 0000 in the NVRAM.

Trigger
on U1107 pin 22
going low. Is there
a trigger?

Yes

Check and repair
U1055 pin 11 and
the path to U1107.

For the rest of the
procedure, compare the
signals to the waveforms

in Figure 9-91.

Is U1107 pin 24 associated circuitry.
toggling?
Yes
Check and repair U1107.
Check and repair
U1323 and
;;%1;,5“‘;; associated circuitry.
; Also check U1323's
connection to U1154,
Check and repair
U1154 and the path
from U1154 to U1107.
Tek Stopped: 4 Acquisitions ; J
= ] .
U1107 pin 22 (™ NVRAM) 8

|+_+.{. - J_..i...l..

14

U1135 pin 13 (™~ RDS)

e [

U1154 pin 6

e

|,.|...|..4~.i...; - _!...I...i...} TR

2+

CHT—200mV——ChZ 200V M —50ns Pattern LLXX O
(CiEN 200V 50.0ns
Vol. 2 Figure 9-91: U1107 (NVRAM) Control Signals

Vol. 2 Figure 9-92: NVRAM Troubleshooting Procedure
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This procedure troubleshoots
the ON/STBY button and the
on/standby circuitry on the A11
DRAM Processor/Display board

Is

the ON/STBY
button working
correctly?

Yes

Be sure that J26 pin 3 is not stuck low; it should be at 0.8 V,
Probe J26 pin 3 with the instrument in standby mode. While
monitoring J26 pin 3, toggle S1 on the A11 DRAM
Processor/Display board and then the ON/STBY button.

Does

J26 pin 3 go
low when either
button is
toggled?

After
toggling the
ON/STBY button 1o
tum the instrument off,
is the instrument
staying powered
down?

Yes

o

i

Check and repair S1 on the
A11 DRAM Processor/Display
board and/or S40 on the A12

Front Panel board.

No | Check and repair the
connection from Q3
pin 3 to CR1 pin 2.

For each of the following questions, recreate the situation
that originally caused the instrument to go into standby

mode (it might simply be toggling the ON/STBY button).

Perform the A16 Low
Voltage Power Supply
Module Isolation
troubleshooting procedure
in the A16 Low Voltage
Power Supply part of this
section.

Does No Perform the Reset Check and repair the path Perform the CPU
J26 pin4 go | troubleshooting from U1049 pin 19 to Q1 troubleshooting
low? procedure. pin 1. Look for stuck-ats procedure.
and/or signals tied high or low.

Q1 pin 3 before Trigger on U1048 Does Look for stuck-ats
recreating the standby No pin 11 ANDed with U1048 pin 8 go high and/or signals tied ] Yes | Repair any
situation. Does the U1048 pin 1 (both anytime after powenng together on D31 all the this path have any problems.
instrument go into going low). Power up the instument way back 1o its source problems?
standby mode down the instrument. again? (U1155 pin 102).
again?

Vol. 2 Figure 9-93: On/Standby Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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£ Run the dsyDiagPPRegMem diagnostic in a loop.
This standard register and memory test exercises

UBO. See the diagnostic memory test and register
test descriptions for details. Repair any problems on
the data and/or address lines.

Trigger
on U171 pin 5. Check and
Is there a repair U1083
frigger? pin 3.
| For U170 pin 7, check
oin 75 SN U170 pin 15 SN2 nee 170 \NS! ‘and repir Usg pin 36.
toggling? toggling? low? For U170 pin 8, check
' - and repair U0 pin 45.
Yes Yes Yes
L(ig:clg and re?ar?cri Check and repair
Check and repair pins 1-3 U170. See Table
U1334, Y1 and the U158 pins 8-10. 6-18 for tl:lis PAL's
path from Y1 to U60. equations.
Are 2
Check and repair
U1 and U62 "\ No| 1170 pin 17. See
Dioe 19 Table 6-18 for this
og%wg PAL's equations.

Check and repair
U589 pin 26.

Yes

Check and any address line Do Yes Do Yes Check and repair U170. '
repair UGO. problems. Trigger U79 and UBO U43-Us6 e 19 s See Table 6-18 for this
on UGD pin 75, Are pins 19 stay pins 19 stay e PAL's equations
U55-U58 pins 1 high? high? high? .

low?

No Yes

No No No
- T Check and repair Check and [ Check and repair Does -
the paths from repair U1084 U171 pins 12and 13. UBO pin 60 have N9 |  Check and repair
180 o 45 pins 11 and 13. See Table 6-19 for this a 32 MHz clock tisgd.vimdee.
US5-LI58. PAL's equztions. on it? PERYAEIR: Y 100 o0,

Yes

Does U169 No | Check and repair

pin 23 go U7S and U80
low? pins 19. s U0
; No .
pin 59 low Check and repair
Yes at all U39 gin 26.

tmes”?

Perform the VSC
Register troubleshooting Yes
procedure; this will help

you repair U169.

I Check and repair U6O.

Vol. 2 Figure 9-94: Pixel Processor Register Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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Use this procedure when the

dsyDiagRamdacRegMem
diagnostic tails.

Is the
voltage on U190

Check and repair
L1, C300, C132,

i 7
Pin22 a8 V7 C133, and VR1.
Is there a Perform the

video signal on Video
U190 pin 257 troubleshooting
procedure.

If only waveform plane 0 is being used, R155-158
must be on the board; if both waveform planes are
being used those resistors should be removed. If
text plane 0 is the only text plane then R159 should
be on the board. Repair any errors on U190's data
outputs and/or address lines (RS0, RS1, and RS2).

'

Run in a loop the
dsyDiagRamdacRegMem

Tri Trigger -
rigger on U190 pin 16 Check and repair U170
on U190 pin 6 going i and U68. Refer to
? going low. Is h
low. Is U190 pin 6 U190 pin 16 Table 6-18 for this PAL’s
active? active? equations.
Check and repair U170
and U68. Refer to Does
Table 6-18 for this PAL's U190 pin 40 Check and repair U168,
equations. have a 25 MHz U167 and Y1.
clock ?
Check and repair U190
. Vol. 2 Figure 89-95: RamDac Troubleshooting Procedure
A11 DRAM Processor/Display Vol.2 9-76
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Be sure that all the display
passed. Run the

in a loop that ignores errors.

o -.
‘ register and memory tests have
dsyDiagRanDotMode diagnostic

Trigger
on pin 1 of US5
going high. Is
there a
trigger?

Do
UB3 and UB6
pins 3, 6, 10, and 13

have the same signals
as UB0 pins 15-20 and
22-237 Note: some of
these pins may not be
toggled by this
test.

Do
pins 1 of
UG3 and U66
toggle while
US5 pin 1is
high?

Trigger
on UB0 pin 51
going low. Is
there a
trigger?

Random dot mode should
not be failing. Run the
Display diagnostics to find
the problem.

Check and repair the path from
UB0 pin 45 to U55 pin 1. Be
sure that U0 pin 45 also

connects to U56-U58

Check and repair the
paths from U60
pins 15-20 and 22-23
to U63 and UG6E.

Check and repair U166
pins 4, 5, and 6 and
associated circuitry.

Check and repair U64
pins 4-6 and U170 pins 14,
8 and 17. See Table 6-18 for

U170’s PAL equations.

Scans by Artekmedia => 2011

Vol. 2 Figure 9-96: Random Dot Mode Troubleshooting Procedure
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Run the dsyDiagRasRegMem
diagnostic in a loop. This standard
register and memory test exercises
US8. See the diagnostic memory
test description and register test
description for details.

Are
pins 19 of
U43 and U44
high while pins 1

and 19 of U45
and U46 are
active?

Are
pins 18 of
U471 and U42 high
while pins 1 and 18
of U45 and
U46 are

active?

Trigger
on U158 pin 10
going low. Are pins 1
and 19 of U45 and U46
active?

Yes | Check and repair the
data bus DV1/0...15)
connections to U59

; Check and Check and repair Check and repair
;':19?{';‘_'@':;::’2 repair U1083 U171 pin 17. See U171 pin 12. See
trigge”? pins 3 and 17. Table 6-19 for this Table 6-19 for this
’ PAL's equations. PAL's equations.
~ Are Check and repair
pins 1 of U45 U171 pin 13. See
and U46 Table 6-19 for this
L(J?h?eck and repair active? PAL's equations.
Is U539 pin 46 Is U170 pin 16 170 pin 16. See
acthie? fided o Table €-18 for this
PAL's equations.
Check
and repair U1083
pins 5 and 15.

Check and repair
UB4 and U158 pins 8-10. y

indicate that there

Is US9 pin 47 Check and repair
active? U1072 pin 12.
Is g
Is US9 pin 25 i 32 3:92 Sf,‘gg: "F‘;‘; el
staying low? clock on o i
pin 297 U1335, and Y1.
Is US9 pin 48 Check and repair _Run the
active? U1072 pin 1? dsyDiagRasRegAddr
- diagnostic and repair —
any probiems. Check and ;
repair USS.
Perform the Display
Isthe Does Reset Register
!'BnglEf porboﬂ the dl.agnOS‘lc twaeshooﬁng
passing but the indicate that there prgcedure‘
memory part are data bus
tailing” errors?
Check and
= repair U15,
U166, and U167.
. Vol. 2 Figure 9-97: Rasterizer Troubleshooting Procedure
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Although this procedure only checks the inputs
to the Rasterizer (U59) from Vector List Memory
0, it can also verify the Vector List Memory 1
inputs. Just use the diagnostics and U numbers

appropriate for Vector List Memory 1.

:

Be sure that the dsyDiagRandDotMode and

and the dsyDiagSeqXYMode and

dsyDiagSeqYTMode suites have passed.

!

Run the dsyRastModeWalkMode0

test in a loop that ignores errors.

pin 27 going low?
Note: the signals in

this procedure occur
in 2 second
bursts,

Is
U59 pin 28
going low?

Do
pins 1 of
U47 and
U48 remain
high?

Check and repair U191
pins 8-13 and UB0 pin 46,

Check and repair U191
pins 1-6 and U60 pin 47.

Check and repair U171
pin 18. See Table 6-19 for
this PAL's equations.

Check and repair U171
pin 19. See Table 6-19 for
this PAL's equations.

Look for any stuck-ats, bus contentions and/or signals
tied together on U5S9 pins 20-24. Since there is no
predictable pattem on these outputs, you need to
observe them for a while. Look for lines that never change
state or that always switch at the same time as another.

problems on U59
pins 20-24?

l Repair any problems.

Trigger
on U170 pin 8
+ going high. Is
there a
trigger?

DVO[0...15] on
the inputs of USS
all toggling while
the trigger is
high?

Yes

Scans by Artekmedia => 2011

Check and repair the
connection from UB0
pin 45 to U170.

Are
pins 19 of U43
and U44
high?

Perform the Rasterizer
troubleshooting procedure.

Check and repair U171
pin 12. See Table 6-19 for
this PAL’s equations.

Are

the outputs of

U39and U40 \NO

Perform the Vector List
Memory troubleshooting
procedure.

Check and repair the paths from
the outputs of U39 and U40 to U59.

Vol. 2 Figure 9-98: Rasterizer Mode Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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This procedure helps you
determine why the oscilloscope
is reseting when it should not,

Is Q3 pin 3

Trigger on U1051 pin 18 going
high ANDed with U1051 pin 11 |

similar to the

waveform in going low. Recreate the situation Check-and repair KD31 —I
o Figure 9-897 that caused reset to occur.
Perform the
On/Standby
troubleshooling
procedure.
Does
Q3 pin 3 take Check and repai i
pair the path Check and repair U1051
mare than 500 ns to No | “and cireuitry from U1175 i
- bl : pin 19, U1001 and U1175.
U?é?’.z Check and repair 1ran3|t;on from approxiénately to Q3. Also check all Look for stuck-ats or
pins 18-20 all _Ug?%eza_?ﬁ"agyzs 00 m\étsqaroun connections to Q3 pin 3. signals tied together on
= pin 14. able - the paths between these
low? for this PAL's equations. - devices.
No
cle er again and
Remove the A11 DRAM Processor/Display prmbgo& 17%9pin 2.
board and ohm the connections between
U1332 pins 18-20 and U1155 pins 64, 69,
and 70 respectively.
Does
it go high -
and stay high without g:rgscr a_ndéepwcr*
litches 100 ms pin 13 an
Are they Chaci and Rer VCO yoach U1001 Tek Stopped: 2 Acquisitions
ected? repair these Siter Teacnes . ' 1 1
i connections. A : ET, S S
Trigger Level—__ I : : : . . . . ;
s
ir U1175, : : )
Toggle the ON/STEY switch on C"E‘”;ESS"&L"%QEE : : :
the front of the instrument or $1 = .
on the A11 DRAM : : :
Processor/Display board. : : )
U1175 pin 8 (VCC)
Does There is something wrong i
the instrument No | with the ON/STBY button. .
power up, even if Perform the On/Standby : i f
only fora troubieshooting 5 St B
moment? procedure. Q3 pin 3 (~ RESET) 1 : : :
Trigger on UTI75 pin & going high and 2 15 e
probe Q3 pin 3. Cycle power. Compare : : : . ; i3
the signals with those of Figure 9-99. . H . . . = .
Chi 200mvV 3B 2.00V ™ 100ms Chi 7 744mv
Does \T;g%?ggiysﬁu;%‘;; Vol. 2 Figure 9-99: T Reset and VCC
VCC have any Module Isolation
glitches and/or troubleshooting procedure
is it not rising to in the A16 Low Voltage
51V? Power Supply part of this
section.
. Vol. 2 Figure 9-100: Reset Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual A11 DRAM Processor/Display Vol. 2 9-80
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standard memory test exercises U71 and U72. (See
the diagnostic memory test description for details).
Repair any data and/or address bus errors.

. Run the dsyDiagTextOMem in a loop. This

Check and repair U164
and U169. See
Table 6-17 for U169's
PAL equations.

pins 14 and 24 of Are Are the logic =

Trigger on U164 U71 and U72 togglin U81 pins 16 and levels o' U1 pins Check and repair

U78 pin 19 and o i while pins 13 of O s - 20 toggling while UB1 p the bus Inpus 1o

LBO pin 19 negative. U72 are active and while pin 58 is active and U81 pins 32-34,

oWt pins 10 of U71 while U1 pin 57 A Tand 42
is active?
Yes
Check and repair

U180 pins 15-18 and connections from U81 . Check and repair

associated circuitry. 1o U71 and U72. Is U81 pin 31 the path from
active? U164 pin 6 to U81.

/a8 Check and repair
U71 and U72. Check and
repair U81.
Repair the paths
from U169
pin 23 to U79
and U80.
Check and repair U169.
See Table 6-17 for this
PAL's equations.
. Vol. 2 Figure 9-101: Text Memory Troubleshooting Procedure
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Use this procedure if the

LED (DS1) on the A11 DRAM
: Processor/Display displays
. a when powering up.
Does Does Be sure U1190
uU1332 pin 1 U1180 pin 6 pins 2and 4 are
! go low? go low? connected to VCC.
Set the DIP switch (S1001) to
1000 0000 and cycle power.
Check and repair U1154, U1177. Is U1190
Enter the Emulator - — = and U1176. All outputs of U1177 pin3aTTL ; ?Onecf nl?ef
mode and type Does the Yes | 'YP€ rb 8400000 c should be high except pin 5. square wave cycling placement o
%?:;:’9 ';E.P wb 400000 67. emulator read loop on a read from the at approximately R25 and R26
Y & Then type back 672 Interrupt Read Register Also check and repair the paths 76 Hz?
rb 400000. (U1184). from U1190 pin € and U1177
Y pin 5 to U1154, and from U1154
pin 8 to U1332.
If the LED has a hex number other Perform the Bus pl: :'ih ;: ﬁT‘rfgo;?n% s
than .a, perform the appropriate Control Register you trigger on Check and repair U1135, low, are U1332 pins 18, Check and repai '
troubleshooting procedure (see troubleshooting U1184 pin 1 ANDed N0 | U1050 and the paths 19, and 20 high, i e Also check and repair the
Table 6-36). procedure, with pin 19 when both Groanséh 135 pin 13 and low, and low, 2 divider chain which
are goin 1 pin 13 to U1184. ;
The numbers on the LED might logw'? ; g si gﬁ’mﬁv’g :w2121 'Eﬂfaz
be scrolling faster than usual, so i
you may miss an errormesu'ge pin 16, U1173, and U1174).
Is U1190 pin and m%m& ng%
The timer interrupt is ok. =mm— stuck low? pin 1 to U1050.
Run all the diagnostics to ;
find the problem. repair U1184.
the auto-vectoring : i
S Trigger on U1332 pin 11
) _ operation. When U1332 going low. You may have
_ pin 11 Qﬁ 'Bogodk?f u1082 to cycle power repeatedly Check and
‘ With the scope operaing i 101152 fo get this trigger. repair U1190.
in normal mode, probe Set the S1001 to 1000 1010 and
U1190 pin 1. cycle power. The processor will loop
on the Timer Interrupt diagnostic. -
Check ; Are
paths from urfge?'zr;ﬁs U1109 pins 1, 2, 4, NIy P Perform the CPU
_ No. [ Chook aet reperr UT180 prighaglifrbuiygla 5.9, 10, 12, and 13 all high Bt troubleshooting
Does it ever pin 11 and the path from Do Check and repair U1338, U1082 pin 8 to U1155. about 5 ps after the st o i procedure.
go low? U1180 pin 1 to U1150. any of U1332 U1339, 1340, and U1154 trigger? U11552
pins 1-10 go and their connections to ]
_ @ low? U1177 and U1181.
es \ _
I Check and repair U1190. Check and repair
U1332 pin 13 must be low. N, SR
Are U1332 Is U1332 No Peﬂog;;"?]eéq;,%gfmn between these two ICs.
p':: ;I‘?’ }a‘?d pin 14 low? troubleshooting procedure in i
g’ the A10 Acquisition portion
of this section.
Perform the On/Standby
Is Yes troubleshooting procedure.
U1332 pin 15 -
high?
No
Repair its connection
to U1051 pin 6.
. Vol. 2 Figure 9-102: Timer Interrupt Troubleshooting Procedure
TDS 520 Component Level Diagnostic and Repair Manual A11 DRAM Processor/Display Vol.2 9-82
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oy Although this procedure
: ‘ troubleshoots Vector List Memory 0,
you can also repair Vector List
UMemubr: 1 wi#;l‘t:i'.}uﬂc:zce Are
numbers, and diagn: s =
. : U39 and U40 No Check and repair the
appropriate for Vector List Memory 1. pins 20 »!| paths from U171 pin 14
togaling to U39 and U40.
low?
¥oe Is Check and repair
U171 pin 8 U1072 pin 15 and
active? associated circuitry.
Run the dsyDiagVectOmem
diagnostic in a loop. This standard
memory test exercises U39 and Ci
U40. See the diagnostic memory : TJW
fest description for details, Repair opa Uit
any problems on the address
and/or data lines.
Ate Check and repair U171 pin 12 for
U43 and U44 No | pins 19 of U43 and U44. See Table
S pins 19 and 1 6-19 for U171's PAL equations.
going Check and repair U1083 pin 16 for
low? pins 1 of U43 and U44.
Yes
Now write to Vector List Memory 0 using
y the dsyViistORepair diagnostic. Use
P Table 6-14 to determine the start and
{ Run the dsyViistORepair diagnostic. stop addresses. Trigger on U171 pin 16,
. This allows you to read and/or
write to Vector List Memory 0.

Using Table 6-14 1o determine the
start and stop addresses, read
from Vector List Memory 0. Trigger
on U171 pin 5.

Co
U171 pins 13
and 17 and
U170 pin 16
remain

high?

Check and repair U170 and
U171 and the address inputs to
both. See Tables 6-18 and 6-19

for these PALs’ equations.

Check and repair Yi
Is there a U1083 pin 3 and e
S — Dot trigger?

associated
circuitry.

Be sure that the
diagnostic is looping over
the entire acdress range.

Is Does No Check and repair U171 and Do
U171 pin 16 U171 pin @ the address bus inputs to U36-U38 Check and repair the paths
toggling stay high? U171. See Table 6-19 for pins 1 remain from U59 pin 41 fo
low? this PAL's equations. low? U36-U38,

Be sure that U171 Check and repair .
pin 16 is connected to U59 pin 41, Find and repair any
U39 and U40 pins 18. errors on the address
bus lines to U36-U38.
\

Vol. 2 Figure 9-103: Vector List Memory Troubleshooting Procedure
TDS 520 Component Level Diagnostic and Repair Manual
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Use this procedure when
all the display and CPU
diagnostics pass but the

monitor remains blank.

Is the
No | Attach J27

If both Text Plane 0 and 1
are on the board then
R159 should be removed.

If only Text Plane 0 is
on the board.

properly.

connector to

Using

J5 pin 5 as the
ground reference,
is there +25V on

Is the
connector to
J5 securely
attached?

J27 attached
correctly?

J27 pin 3 as the
ground reference,
is there + 25V on
J27 pins 1

and 27

Yes

Check and repair the paths from J27
1o J5; be sure that the connection

between the two connectors can carry
the full current without overheating.

Perform the A16 Low
Voltage Power Supply
Module Isolation
troubleshooting procedure
in the A16 Low Vcltage
Power Supply part of this
section.

No
Attach J5 properly.

Run the dsyWfmFillPat diagnostic
and fill the waveform plane with FFFF.

Then run the dsyAdjWfmBrightness
diagnostic and set the monitor

brightness to 100%.

used this resistor must be

Check and repair U182
pin 14 and/or UB1 pin 21.

Are US98
pins 32 and 33

toggling?

Is
Us9 pin 13
toggling?

Run the

dsyCompositePattern.
Is U190 pin 43
toggling?

Check and
repair U59,

Check and repair U21
pins 1-6, associated

circuitry, and the path

Yes

there a 25 MHz

clock on U190
pin 40?

Is U180
pin 7

Is U190

pin 31 at
12V?

Check and repair VR1,

from U21 pin 5 to U190.

Although the next four questions
refer only to Text Plane 0, you can

repair Text Plane 1 with them by
using U numbers and diagnostics

appropriate for Text Plane 1.

Be sure that the dsyDiagTextOMem
diagnostic passes.

Is
U75 pin 10
toggling?

Is
clock on U75

pin 117

Check and repair

pins 3 and 7 of U7s, U71, U72 and

U71 and U72 the from U71 and
U72 to U75.

toggling?

Check and repair

U75 pin 12
toggling?

Is
U190 pin 41
Check and repair
U180 pin 14. See

toggling?

Check and
repair 102,

U180 pins 17 and 15.
See Table 6-20 for this
PAL's equations.

Table 6-20 for this
PAL's equations.

U1335 and Y1

Check and repair the
path from U75 pin 12
to U190.

Although the following questions refer only to
Waveform Plane 0, you can repair Waveform Plane
1 with them by using U numbers and diagnostics
appropriate for Waveform Plane 1.
R155-R158 must be on the board if only Waveform
Plane 0 is used. If both waveform planes are on the
board then these resistors should be removed.

Be sure that the dsyDiagWfmOMem has passed.

Check and repair

U180 pin 19. See

Table 6-20 for this
PAL's equations.

No

Are
pins 7 of
u108-U111
active?

Are
U10e-Uii

signal on U190 pin 257
The signal should be ;
similiar to toggling?
Figure 9-105.
Yes Check and repair
U168, U167, and Y1. R150, and C134.
, s there a Check and repair U182.
tstoUg1I'pm?21 3.125 MHz clock See Table 6.1 for this
gling* on UB1 's uations.
pin 247 PAL's eq Y
Yes
) Check and repair U172 Check and
and associated circuitry. repar U81.
Are Are p Are
Are U190 ; ins 1 of pie 11 af ins 10 cf

_ther Check and repair the ins 32-35 pins 12 of bl U112-U115 have a p

video signal on path from U190 a?l toggling?, Wit e F 121'U1; ¢ 25 MHz clock e 15 tive?

J5 pins 13 and pin 25 to J5 active? toggling’ on them? toggling’ aclye:

147 -
Check and repair Cneck and repair the Check and repair U180 Check and Check and repair U180 Check and repair Check and repair
Perform the Display U190. paths from pins 12 of pin 13 and U59 pin 35. repair R100, pin 14. See Table 6-20 U112-U115 and the u108-U111.
river tfroubles ng 112-U115 1o U190. See Table 6-20 for or this s equations. paths from =
D troubleshooti u112-U115 to U190 U1335. and Y1 for this PAL' i ths f U108-Ui11
procedure. U180's PAL equations. : - to U112-U115.
. Vol. 2 Figure 9-104: Video Troubleshooting Procedure
TDS 520 Component Level Diagnostic and Repair Manual Scans by ArtekMedia => 2011 A11 DRAM Processor/Display Vol.2 9-84
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— Tek Stopped: 4974 Acquisitions

. s =i

i
rlil

Vol. 2 Figure 9-105: Video Out Signal

. Vol. 2 Figure 9-104: Video Troubleshooting Procedure (Cont.)
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_ This procedure should be

used if the dsyDiagVscReg

. diagnostic fails or the CPU
locks up during a VSC

(U81) access,

Does
U81 pin 30
have an 8 MHz
clock on
it?

Check and repair
: the path from
Run the dsyDiagVscReg diagnostic in a loop. Sl sl b
This standard register test exercises U81 and
its associated circuitry. See the diagnostic
register test description for details. repair any
address bus errors on the inputs of U81.

Check and repar
U1135 and
associated circuitry.

U81 pin 55
active?

Trigger Check and repair
on U169 pin 6. U1056 and
Is there a associated
tngg,gr") Cifcuiw.
Check and repair U168.
See Table 6-17 for
s this PAL's equations. -
U1165 pin 4 Perform
toggling? (U1165 is Dilte ey
where the CPU troubleshooting
receives the dsack procedure.
signal.) ) Check and repair
Is UB1 pin 56 | the path from U166
high? pin 10 to U81.
Check and repair
: 8 MHz clock UL:EB?IOYI“IHB?(:I During every scan line
. on utes 4. cirgﬂw period (31.7s) first USO Check and repair
7 associ pin 54, then U0 pin 43, U81 pin 26.
and lastly U60 pin 53
should go active twice.
Check and
repair U167 Check and repar
and U166, U81. Repair any Perform the Pixel
errors on the Processor Register
address and/or troubleshcoting procedure.
data lines into U81.
Are any prablems on g ’
Trigger on U164 o e U81 pins 32-34 due to stuck Check and repair
pin 6. e atthe 4 pins and/or pins shorted SP[20-22]. Check and repair
trigger? together. Are the U169, U166, and
pins low U164.
now?
Perform the Byte
U164 and U169. Are Enable Decoder ;
U169 pins 11 and 10 troubleshooting Check and repair
active? procedure. U164 pins 8-13 and
Is U81 pin 28 U169. See Table 617
active? for U169's PAL
equations.
Check and repair U169.
See Table 6-17 for this
PAL's equations.
. Vol. 2 Figure 9-106: VSC Register Troubleshooting Procedure
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Although this procedure troubleshoots Waveform
Memory 0. you also can repair Waveform Memory 1
with it. Just use the diagnostics and U numbers
appropriate for Waveform Memory 1.

.

If the A11 DRAM Processor/Display has

only waveform plane 0, R155-158 must

be on the board. Remove the resistors if
both waveform planes are present.

1

Run the dsyDiagWfm0OMem diagnostic in a
loop. This standard memory test exercises
U108-111 (see the diagnostic memory test
description for details). Repair any errors
on the data and/or address lines.

)

Run the dsyWfm0Repair
diagnostic. Trigger on U164

pin € going low.

Yes

le U169
pin 20

toggling?

Perform the VSC
Register
troubleshooting
procedure; this will
help you repair
U169.

Check and repair U164
and the path from
U169 pin 20 to U164,

No

Scans by Artekmedia => 2011

- Ate’

U789 and UBOD

pins 1 going
low?

Check and repair
U1135 pin 16 and
associated circuitry.

Check and repair
US9 pin 39.
Check and repair
U166 pins 4-6.
Perform the VSC Register
troubleshooting procedure;
this will help you repair U169.

Check and repair the
paths from U169 pin 23
to U79 and U8O.

Y

and 55-57 all
going
low?

Check
and repair U81
pins 17, 20, 19 and
57. Are these outputs
all going
low?

No

Perform the VSC Register
troubleshooting
procedure,

Check and repair the
paths from U81 to U60
pins 49 and 55-57.

14 all going
low?

Check and repair the
paths from UG0
pins 34-31, 39, and 35
to U108-111.

Now
write to
Waveform Memory 0
using dsyWfmORepair.
Trigger on U164 pin 6. Is
U60 pin 58
going low?

Perform the Pixel
Processor Register
troubleshooting
procedure.

Check and repair
the path from U81
pin 58 to UBO.

Perform the VSC Regisler

troubleshooting procedure.

Are

U108-111 Nee

pins 13 all going
low?

Check and repair
u108-111.

Check and repair the
connections from
UEB0 pins 30, 28-26
to U108-111.

Perform the Pixel

Processor Register

troubleshooting
procedure.

Vol. 2 Figure 9-107: Waveform Memory Troubleshooting Procedure
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Since both the YT and XY mode exercise
s all the same signals (except the YT mode
. uses one less address line), you can use

this procedure to debug the YT mode for

Vector List Memories 0 and 1. Check and repair U171

See Table 6-19 for this
PAL's equations.

Although this procedure troubleshoots the XY
mode using Vector List Memory 0, it can also
run with Vector List Memory 1. Just use
appropriate component numbers and
diagnostcs (such as the dsyDiagSegXYModeV1 Be sure that UB0 pin 47 is connected to

diagnostic) for Vector List Memory 1. pin 11 on U47 and U48. Verify that the
outputs of U39 and U40 are connected

* to U47 and U48. Check for stuck-ats,
Be sure that the dsyDiagRandDotMode, bus contentions, and/or signals tied
dsyDiagVectOMem, and dsyDiagVect1Mem together on the data inputs and outputs
diagnostics have passed. of U47 and U48.
'
_ Run the dsyDiagSeqYTModeV0
diagnostic in a loop that ignores errors. pins 1 of Check and repair U171,
. U47 and U48 See Table 6-19 for this
ioggle PAL's equations.
low?
Yes
i o pin 45 N Py e Panrn Do
ing?
toggling’ procedure. Check for stuck-ats, bus Check and repair
contentions, and/or signals tied U47 and U48.
togather on the data inputs and
outputs of U55-US8. Be sure that
- - the outputs of U47 and U48 are
Monitor pins 3, 6, 10, and Check and repair U170 and connected to the inputs of US5-U58.
13 on U36-U38. There the path from UG0 pin 45 to
p—y should be a incrementing U170. See Table 6-18 for
binary pattem on these U170's PAL equations.
signal lines, with U36 pin 3 1
mmswc&n‘tm Do the Check and repa.ir
outputs of US5-U58 the path from UG0
follow their pin 45 to US5-U58.
inputs?
Be sure that U191 pin 6 is connected Is Check :
to U28 pins 7 and 10, Also, verffy that U191 pin 6 U191 Pi:;‘ﬁ'_’gm
the outputs of U28-U30 are UBO pin 47
connected to the inputs of U36-U38. Perform the Pixel Pr SoF Check and
Register troubleshooting repair US5-US8.
procedure.

Check and repair
U191 pins 8-13
and U60 pin 46.

Does U191

Is pin2on
pin S toggle
low?

u28-uU3o
active?

Check and repair
US9 pin 41.

pins 1 of
U36-u38
high?

Check and repair Check and repair the
UBO pin 48 path from U181 pin 9
to U28-U30.

pins 21 on U38
and U40 stay high
while the trigger is
asserted?

Check and repair
U6E8 pins 4-6 and
U539 pin 41.

Yes

Vol. 2 Figure 9-108: XY Mode Troubleshooting Procedure
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A11 DRAM Processor/Display Component Locator
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CIRCUIT SCHEM

NUMBER | NUMBER
c1 A11-27
cz A11-27
c3 A11-27
C4 A11-27
cs A11-27
C6 Al-27
Cc7 A1-27
ca A11-27
Cg A1-27
cio A11-27
cn A11-27
ci2 A11-27
c13 A11-27
Ci4 A11-27
Ci15 A11-27
cie A11-27
c17 AN-27
cia A11-27
c18 Al11-8
c20 A11-27
c21 A11-27
caz A11-27
cas A11-27
Cc24 A11-27
ca25 A11-27
C26 Al11-27
ca7 A11-27
czs AN1-27
c29 A11-27
C30 A11-27
c31 A11-2
ox k] A11-27
Ca4 All-27
cas A11-27
Ca6 A11-27
cay A11-27
oxc1:] A11-27
cas A11-27
C40 A11-27
C41 A11-27
c42 A11-27
C43 A11-27
Ca4 A11-27
Cc45 A11-27
Gas AN-2r
c47 A11-27
c48 A11-27
C49 A11-27
C50 A11-27
C51 A11-27
Cc52 A-27
C53 AN-27
C54 ATY-27
Cs5 A11-27
C56 A11-27
c57 A11-2T
css A11-27
Cs9 A11-27
Ce0 AN1-27
Ce1 A11-27
ce2 AN-27
ce3 An-27
C64 A11-27
C65 A11-27
Ce6 A11-27
Ce7 Al11-27
ces At1-27
ceg An-z27
cm A11-27
cT2 A11-27

SCHEM
LOCATION

PEREEYEBEYE S

h-hbgh&h-#
> P P>

4A

BOARD
NUMBER

A1
A
A1
ATl
ATl
ATl
Al
ATl
A1l
All
All
Al
Al
Al1
Al1
Al1
Al
Al
Al
-ATY
All
All
A1l
ATl
ATl
ARl
Al1
A1l
Al1
Al
Al
A1l
A1
Al
A1
ATY
ANl
Al
Al1
A1l
Al
AN
ATl
Al
AT
A1l
A1
AT
A1l
A1l
AT1
A1
Al
ATl
AR
AYY
A1l
A1l
Al
Al
Al
Al
AN
A1
Al
ATl
All
Ali
Al
Al

BOARD

LOCATION

CIRCUIT
NUMBER

c73
c74
Cc75
Cc76
c77
c78
c79
CBo
ce

cez
ca3
Cs4

c105
c108
c107
c108
c109
c110
cin
c112
c113
C114
C115
C116
ci7
C113
Ci19
Ci
ci21
c122
ci23
c125
c13

c132
C133
C134
C140
Ci41

150
c151

ci1s2
C153
C154
cz08
c203
C250
c251

cas?
ca53

C300
c301
C1001

SCHEM
NUMBER

A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
AY1-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
AN1-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
A11-27
AN=27
Al1-27
A11-27
A1-27
AN-27
A11-27
A11-26
A11-26
A11-26
A11-27
A11-27
A11-27
A11-27
A11-27
A11-2T7
A11-27
A11-27
A11-27
A11-2T7
A11-27
A11-27
A11-27
A11-27
A11-26
A11-26
AI1-2T

SCHEM
LOCATION

BOARD BOARD CIRCUIT SCHEM SCHEM BOARD
NUMBER | LOCATION NUMBER | NUMBER LOCATION NUMBER
——— S —

A1l ac C1002 A11-27 4D A1l
Al 3A C1005 A11-27 4D AN
ATl 3B Cc1o07 A11-27 40 Al
Al 4Cc C1008 A11-27 40 Al
Al 2B C1017 A11-27 4D A1
A1l 4B C1019 A11-27 4D ANl
Al S8 c1021 A11-27 4D Al
ANl 3B Ci0z4 An1-27 40 A1l
Al 28 Ci0a1 A11-2T 4D A1
A1l 3C C1064 A11-27 4D A1
A1l 2Cc Cc1097 Al11-14 10 Al
A1 3c C1099 A11-27 4D A1l
A1l 2C C1103 A11-27 5D A1
A1 2C C1114 Al1-8 1D A1
A1 2Cc cn21 A1-27 50 A1l
Al1 1c C1125 A11-27 5D A1
A1l 30 C147 A11-27 50 Al
A1l 3D C1149 A11-27 50 AN
A1l 2C C1150 A11-27 50 Al
A1 2c C1151 A11-27 50 AN
A1l 2C C1152 A11-27 50 A1l
A1l 28 C1153 A11-27 50 A1l
A1l 1c C1154 A11-27 5D A1l
A1l 4A C1155 AN-27 5D A1l
Al 38 C1156 AN-27 8D AN
A1l 38 C1185 A11-27 6D A1l
A1l 48 C1175 A11-27 60D ANl
A1 4B c1197 A11-27 6D A1l
AN 48 C1218 A11-27 2A A1
A1l 2C Cizz0 A11-5 e} AN
A1l 1B ciz21 A11-5 1D All
A1l 3C Ci225 A11-27 2A All
Al 1B cizze A11-27 2A Al
Al1 4D C1233 A11-27 2A All
A1l 1B C1240 A11-27 2A AN
Al1 2C C1241 A11-27 2A Al
A1l 4c C1242 AN-27 2A A1
A1l 2D Ci243 A11-27 2A A1
A1l 2C C1248 A11-27 2A Al
A1 ic C1255 A11-2 2C ATl
Al1 40D C1256 A11-2 2c Al
A1 4ac Cc1257 Al-2 < ATl
A11 5C

At 4c Cca1 AT 3D Al1
All 4c

Al 4c Ds1 Al11-6 5A A1l
A1l 20

Al 5D J2 A11-2 6C Al
AN 2B J5 A11-2 20 A1l
A1 1c Jn A11-17 4A A1l
A1 1C Jiz A11-18 1A A1
Al 1D J13 Al1-24 4A Al
Al 1c J14 A11-24 4D Al1
A1 38 Jig Al1-24 6D A1l
Al1 48 J20 Al1-2 20 Al
At 38 Jz23 Al1-5 B6A Al
A1 38 J26 Al1-2 1B Al
ATt 4B J27 Al1-2 1c Al
Al 4B Jze Al1-2 5A A
Al1 3B J30 A11-14 50 Al
A1l 1c J35 A11-2 ac Al
A1l 28 J37 A11-2 4D A1l
Al ic J38 A11-2 1A AN
Al1 1c J38 A11-2 3A All
AN 2cC J40 A11-2 €D Al
A1 2B Jad A11-14 ic ANl
A1l 2B J45 A11-5 4A Al
Al 1c J46 Al11-6 1ic AN
Al1 1c J501 A11-2 1D Al
A1 28 J502 Al1-2 1D A

LOCATION

CIRCUIT SCHEM SCHEM BOARD
NUMBER | NUMBER LOCATION NUMBER
—

J503 Al1-2 1D

J504 Al11-2 10 Al
J505 Al1-2 10 Al
J5086 Al11-2 1D Al
J507 A11-2 20 Al
J508 A11-2 20 Alt
J509 A11-2 2D Al
L1 A11-26 2B Al
a1 A11-T 4D Al
Qz A11-5 2D All
Q3 A11-5 2D Al
R1 A11-3 2D Al
R2 A11-3 2c A1
R3 A11-3 2D Al
R4 A11-3 3C A1
RS A11-24 5C Al1
RE A11-6 2A All
R7 A11-6 28 Al
R8 A11-6 2A Al1
R9 Al11-6 2B Al
R10 Al11-6 28 Al
A1l Al11-6 28 Al
R12 Al1-6 28 Al
R13 A11-6 28 Al
R14 A11-6 28 Al
R15 A11-6 28 AN
R16 A11-6 28 All
R17 A11-6 28 At1
Ri8 All-4 1A Al
R19 AT 30 Al
R20 A11-3 2D Al
R21 A11-3 3c A1l
R22 A11-7 ao A1l
R23 A11-7 aD AN
R24 A11-5 20 A1
R25 Al1-4 D Al
R26 Al1-4 1D A1
R27 A11-5 20 A1
R28 A11-5 20 A
R29 Al11-5 2D A
R30 A11-3 5C A1
R31 A11-3 5C A1
R32 Al11-14 ile A1
R33 At1-14 1c A1
R34 A11-3 2c A1
R35 A11-3 2C A1
R39 A11-14 3c Al
R40 A11-14 3C A1
R41 A11-14 3c A1
Ra2 Al-14 3C A1
R50 A11-10 2C M
R52 A11-T 4ac A
R53 A11-T 4C A1
R54 AT 4ac A1
RS5 A7 4C AN
RE2 A11-5 A A1
R64 A11-5 5A Al
R70 A11-10 48 A1
RT1 A11-10 48 Al
R100 A11-3 28 Al
R101 A11-3 28 Al1
R102 A11-3 28 A1
R105 Al1-11 4D A1
R106 Al1-11 4D A1
R107 Al1-11 a0 Al
R108 A11-11 4D AT
R150 A11-26 4aA ANl

BOARD
LOCATION

1A

CIRCUIT SCHEM SCHEM BOARD BOARD
NUMBER | NUMBER LOCATION NUMBER | LOCATION
A11-26 44 Al A [5]
R152 A11-26 4A Al 10
R153 AN1-26 5B Al 10
R154 A11-3 2B A1 2B
R155 A11-23 5B A1 i[5}
R156 A11-23 5C At 1D
R157 A11-23 5C A1 1c
R158 A11-23 5D Al ic
R158 A11-25 6B AN 2C
R201 A11-8 3B A1 4B
R202 Al1-8 3B Al1 4B
R203 A11-8 3B A1 4B
R204 Al1-8 3B A1 48
R205 Al11-8 aB A1 48
R206 Al1-8 3B A1l 4B
R207 Al11-8 3B Al 4B
R208 A11-8 3B A1l 48
R209 Al1-8 3B A1 4B
R210 Al1-8 3C A1 4B
R211 Al1-8 3c Al1 48
R212 A11-8 3c Al 4B
R213 Al11-8 3c Al 48
R214 A11-B ac A1l 48
R215 Al11-8 ac Al 4B
R216 A11-8 3c A1l 48
R217 A11-8 3C Al 48
R218 A11-8 3c A1 48
R1006 A11-10 4A A1l 4C
R1007 A11-10 A A1 4B
R1020 A11-5 ic Al 2B
R1021 A11-5 ic Al 2B
R1022 A11-5 2C A1 3B
R1027 Al1-4 2c ANl 2A
R1028 Al11-4 20 A1l 2a
R1034 A11-6 2D A1l 3C
R1035 A11-6 2D Al 3C
R1036 A11-6 1D Al1 ac
R1037 A11-B 1D A1l 30
A1038 Al11-6 1D Al 3c
R1039 Al1-6 iD A1 3C
R1040 A11-6 D Al1 3C
R1041 A11-6 iD A1 3ac
Ri042 A11-10 5A Al 48
R1043 A11-10 5A A1 48
R1044 A11-10 4B A1l 5C
R1045 A11-10 4B A1 5C
R1046 A11-10 4B A1 5C
R1047 A11-10 4B A1 5C
R1048 A11-10 4B A1l 4c
R1049 A11-10 4B A1l 4B
R1053 Al1-4 2D Al1 3A
R1071 A11-5 1C A1 28
R1072 A11-5 ic A1 28
R1073 A11-5 48 Al 44
R1074 A11-5 4B Al1 48
R1075 A11-5 4B Al 4A
R1076 Al1-5 5B AN 3a
R1077 A11-5 58 Al 3A
R1OTE A11-5 58 A1 3A
R1079 A11-5 L:} Al 3A
A1080 A11-5 58 AT 34
R1081 A11-5 2B A1l 3B
R1087 Al11-14 1D A1 5C
R1100 A11-5 3c A1 3A
R1114 A11-8 1D A1 48
R1300 Al1-4 3c A1 3A
R1317 A11-8 3c AN 4c
R1988 A11-14 BA AT 4D
R1699 A11-14 54 A1 4D
R2001 Al1-4 1B Al 28,

*Asterisks indicate components located on the back of the board.
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A11 DRAM Processor/Display Component Locator (cont)

CIRCUIT
NUMBER

R2006
R2007
Rz008
R2008
R2010
R2012
R2012
R2014
R2015
R2016
R2017
R2018
R2018
R2020
R2021
R2022
R2023
R2025
R2026
R2033
R2034

S1A
s18
51001
§1002

TP1
TP2
3
P4
PS5
TPT
b TPE
3 X TP
TP10
P11
P12
P13

TP28

TP32

SCHEM
NUMBER

A11-9
A11-9
Al1-4
A11-2
Al1-2
Al1-2
At11-2
Al1-2
A11-8
A11-6
A11-6
A11-6
A11-6
A11-6
A11-6
Al11-6
Al11-6
Al1-5
Al1-6
Al11-4
Al1-4

Al1-7
A11-7
Al11-B
A11-2

A11-21
A11-21
A11-21
A11-21
A11-26
Al1-18
A11-18
A11-24
A11-22
A11-22
A11-22
Al1-22
A11-10
A11-10
A11-15
A1
Al1-11
Al-11
A11-15
A11-10
A11-10
Al1-15
Al1-11
Al1-11
Al1-14
A11-5

A11-13
Al1-14
All-14
Al1-14
A11-14
A11-13
A11-9

Al1-8

Al1-5

A11-5

Al1-5

Al1-5

A11-7

Al1-7

Al1-2

Al11-4

A11-23

SCHEM BOARD
LOCATION NUMBER
4c Al
5C Al
2D Al
3ic A1
2C Al
2C Al
2C A1
3cC Al
4c Al
4A Al
L7 A1
4A ALY
44 Al
4A A1
4A Al
4A At
4A A1
4A Al
ic Al1
2C A1
3C A1l
4D Al
4D Al
1D Al
ac Al
1B Al
iCc A1
1c Al1
1c Al
3C Al
4A A1l
3A Al
5B Al
68 Al
6C A1
6C Al
8D Al
48 Al
4B Al
28 A1l
2C A1
5C A1l
4C Al
2C A1l
ac Al
ac Al
3B Al
2A Al
2A A1
1A Al
68 A1
5A Al
ap Al
an A1l
ac A1
ao Al
2A Al
ac A1
4C A1
ah Al
58 A1
58 A1l
58 Al
38 Al
3B Al
5D A1l
ic Al
58 Al

BOARD
LOCATION

CIRCUIT
NUMBER

TPE0O
TPE1

UlA
u1B
U3
U4
uiz
u1sa
U158
u1sC
u1sD
U15F
U15E

U20A
uz1e
U21A

uzs

us1

us7

SCHEM
NUMBER

A11-23
A11-23
A11-23

A11-10
A11-10
A11-6
Al1-6
Al1-2
A11-17
At1-17
A11-17
A11-17
A11-17
A11-T
Al1-22
A11-5
A11-17
A11-26
A11-17
A11-18
A11-18
A11-18
A11-18
A11-18
A11-19
A11-18
A11-18
A11-18
A11-18
Al1-18
A11-19
Al11-19
A11-18
A11-18
A11-18
Al1-18
A11-18
A11-18
A11-19
A11-18
A11-21
A11-21
A11-21
Al1-21
A11-20
A11-21
A11-21
A11-21
A11-22
A11-17
A11-17
A11-17
A11-25
Al1-22
A11-17
A11-17
A11-18
A11-19
A11-25
A11-25
A11-25
A11-25
A11-25
A11-25
A1-21
A11-21
Al11-24
A11-10
A11-13

SCHEM
LOCATION

BOARD
NUMBER

A1
Al
A1l

A1
Al
A11
A1
Al
A1l
Al
Al
Al
ANl
A1l
A1l
A1l
All
Al
A1l
A1l
A1l
Al
All
A1l
A1l
A1l
Al
Al
Al1
A1l
At
AN
A1l
A1
A1l
A1l
Al
Al
A1
Al
A1l
Al
A1l
Al
A1l
A1
Al
Al
Al1
A1
A1
A1
A1l
All
A1
A1
Al
A1
Al
Al
A1
A1
A1
A1
A1
A1
A1
A1
A1l

BOARD
LOCATION

CIRCUIT SCHEM SCHEM
NUMBER | NUMBER LOCATION
—
LI 00B Al1-14 1A
U100 A11-14 i)
uota A11-14 18
uioiB Al1-14 ic
u101Cc Al1-14 ic
u1o1D A11-14 1C
U108 A11-22 3A
U109 A11-22 38
utio A11-22 3c
uin A11-22 o
u112 Al11-22 58
U113 A11-22 5C
u1i4 A11-22 5C
utis A11-22 50
uizec A11-20 3C
U126A A11-24 5C
U1268 A11-24 5D
1260 A11-5 2c
w42 A11-20 2c
U143 A11-20 2C
uis2 A11-17 6B
1584 AT 2A
1588 A11-17 3A
u158C A11-17 1A
u158D A11-17 0
U164A A11-24 3B
U164B A11-24 3B
W165A A11-24 3B
1658 A11-24 ac
U166C A11-17 5D
166D A11-1T7 5D
U166A Al11-24 2c
1688 A11-24 3c
U1B7F A7 5D
U167A A11-24 248
U16T7B A11-24 c
U167C A11-24 2c
U167E A11-26 2D
U167D A11-3 1A
U168A A11-24 2c
U168D A11-25 1B
1688 A11-26 2D
U168c A11-3 2A
uies Al1-24 2B
ui7o AN=1T 2B
i A11-17 2C
1724 A11-26 c
uvze A11-26 2c
u180 A11-26 5C
ez A11-3 3A
U183B A11-10 ic
u183a A11-3 2D
U180 A11-26 4A
w1914 Al11-18 1B
u181B A11-18 1C
uzo0 A11-23 2A
U201 A11-23 28
U202 A11-23 2C
U203 A11-23 20
U204 A11-23 48
U205 A11-23 48
U206 A11-23 4C
w207 A11-23 4D
U208 A11-6 4B
U1001A A11-5 5A
u1001B A11-5 5D
wio01C A11-5 ac
u1001D A11-5 1D
u1001E A11-5 €D
U1001F Al11-5 4A

BOARD BOARD CIRCUIT SCHEM

NUMBER LOCATION NUMBER | NUMBER
A1 4ac U10024 A11-13
Al 4c U10028 A11-13
AN 58 u1002c Al11-13
AN 58 u10020 A11-13
Al1 &8 u1003 Al1-14
Al 5B U1004 Al11-14
A1 2c U1005 A11-14
Al 2D U1006 Al11-14
Al1 2D u1007 Al11-13
Al 20 u1008 A11-13
Al ic U1009 Al1-13
Al ic u1014 A11-13
AN ic u1015 A11-13
Al ic U1017A A11-10
A1l 2B uioiic Al11-10
A1 28 uioi7e Al1-14
Al 2B u017D Al1-14
All 2B u1026 Al1-14
A1 ic ui027 Al1-14
Al ic u1028 A11-14
ANl 1Cc U1031 Al1-14
All lo} U032 Al1-14
All ko) u1033 Al1-14
A1l 3D u1034 Al1-14
All ab u1035 Al1-14
All 28 U1036 A11-14
All 2B u1037 Al11-14
AN 2B uio3s A11-14
A1 28 U1039 A11-14
Al 2B U042 Al11-14
Al 2B U043 Al1-14
A1 2B u1044 Ai1-15
A1l 28 U1046 A11-15
A1l 2B u1047 A11-15
Al 2B U1048 A11-T
Al1 2B U1049 A11-5
A1 2B U1050 AT
Al 28 U1051 A11-5
Al 2B uios2 A11-5
Al 2B uU1054D Al11-24
ANl 28 u1054C Al11-5
All 2B U1054A ALI-T
Atl1 2B uU10548 A11-7
Al 2B U1058 A11-T
Al a u1058 Al1 7
All 3D u1057 A11-6
A1l 1B u1058 A11-5
A1l 1B u1065 Al1-11
A1 1B U1066 Al1-11
Al 27 u1067 A11-11
Al 1A u1068 Al1-11
Al 1A u1069 A11-10
AN 1] u1g70 Ali-11
Al 3c u1071 Al1-11
Al ac U172 A11-10
ANl 1c U1073A A11-10
Al 1D u10738 A11-10
Al (o] U1073E All-11
A1 10 U1073C A11-14
All iC u1073D Al1-14
Al 1c U1073F Al11-6
Al 1c U074 A11-15
A1l 1C uU1075 Al11-11
ANl 48 ui076 Al1-11
A1l 3C u1077 A11-11
A1l 3C U1081A A11-14
Al 3c u1c81e Al1-14
A1 3ac u1081C Al1-14
A1l 3c u1081D0 Al1-14
A1l 3C u10824 A11-5

SCHEM
LOCATION

BOARD

NUMBER

All
AN
All
AN
AN
A
Al
ANl
AN
AN
AN
AN
ANl
AN
Al
AN
AN
Al
AN
AN
AN
AN
AN
ANl
ANl
A1
Al
AN
Al
AN
AN
Al
Al
Al
Al
Al
A1
AN
Al
A1
A1
Al
Al
ATl

Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
AN
A
Al
A1l
Al
Al
Al
Al

BOARD
LOCATION

CIRCUIT
NUMBER

u10828
u1082C
u10820
U1083A
U10838
U1084
u1085
U1086
u1087
u1088
U1089
U1080
U081
u1092
U1003
uiosd
U1086A
U10968
U1096C
U1096D
utoa?
u1107
U1108A
u1109e
uU1110
Ui111D
uinic
U1111A
U1111B
U1114A
U1114B
U1i1s0
U111sD
U1115F
U11154
uUt1115e
U1115E
U1118

‘U118

u1120
U2
utiaz
(3 ]
u1124
U1125
U1130A
U1130B
U1130C
U1130D
uU1133
U11344
U1134B
U1134F
U1134D
U1134c
U1134E
Ui13s
U1138
U1145
U1i46
U147
u1180
U1151
u1152
U1154C
11540
U11542
U154k
u1155
u1157

SCHEM
NUMBER

Al1-8
All-4
A11-8
A11-8
Al1-4
Al1-4
A11-6
A11-8
A11-5
A11-6

SCHEM

LOCATION

BOARD
NUMBER

A1
Al
Al
AN
A1l
A1
Al
A1l
A1l
A1
A1l
Al
Al
Al
Al
A1l
AN
Al
A1l
Al
AN
A1
A1l
ATl
Al1
Al
A1
AN
A1l
Al
Al
Al
AN
A1l
A1t
ATl
ANl
Al
Al
A1l
A1l
Al
Al
A1l
Al
Al
Al
Al
Al
Al
Al1
A1
A1l
A11
A1l
A1l
A1l
A1
A1
Al
ATl
All
Al
Al
A1
A1
A1l
A
A1l
AN

BOARD
LOCATION

*Asterisks indicate components located on the back of the board.
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A11 DRAM Processor/Display Component Locator (cont)

Scans by Artekmedia => 2011

CIRCUIT SCHEM
NUMBER | NUMBER
u1158 A11-6
U1159 A11-6
U160 A11-6
U161 A11-6
u1162 A11-6
U1163 A11-6
u1164 A11-6
U11654 Al11-5
U11658 A11-5
uU1165C A11-8
U11650 Al11-8
U167 A11-5
U1173A A11-3
uU1173B A11-3
U1174A A11-3
u11748 Al11-3
U175 Al11-5

BOARD
NUMBER

Al
Al
A1l
Al
A1l
ATl
A1
A1
A1
Al
Al
A11
Al1
Al
Al
Al
AN

BOARD CIRCUIT SCHEM SCHEM BOARD
LOCATION NUMBER | NUMBER | LOCATION | NUMBER
——————————————
3A U1176 A11-4 58 A1
3A un77 Al1-4 3B A1
3A U178A A11-6 54 A1
3B U11788 A11-B -1 Al
38 U1178C A11-6 4A A1l
3B U11780 Al1-6 1C A1
28 u17s A11-4 5A A1
2B unst Al1-4 3A A1
2B ulis4 Al1-4 2B AT
28 u118s A11-10 3C AN
28 u118s AT1-T 54 A1l
1A U11908 A11-24 34 A1
1A U1190A Al1-4 1D Al
1A u1302 A11-6 4D A1l
1A U1305 A11-6 3c A1l
1A v A11-6 4C ATl
1A U137 A11-8 48 A1

BOARD

GREESEBEERBRERORER

CIRCUIT

LOCATICN NUMBER

1319
U13208
U1320A
uizzzc
U1322D
U1322A
uU13228
U1323A
u13238
ui3ac
uU1323D0
u1324
u1325
L1326
u13z27
u13ze
u1329

SCHEM
NUMBER

A11-22
A11-17
A11-20
A11-10
A11-10
A1-7
A11-T
Al1-8
A11-8
Al11-8
Al1-8
A11-11
Al1-11
Al11-11
Al11-11
A11-11
Al1-11

SCHEM
LOCATION

886868823 2688888¢%

BOARD
NUMBER

A1l
Al
AN
A1
Al
Al
At
A1l
A1l
A1
A1l
ATl
ATl
Al
Al
Al
ANl

BOARD
LOCATION

CIRCUIT
NUMBER

U133
u13az2
u13a3
u1334
u1335
U1336
U1338A
U13388
U133eC
u1338D
U13394
U13388
u1338C
u1338D
u1340C
U1340D0

SCHEM
MUMBER

Al1-B
Al1-4
Al1-5
A11-3
A11-3
Al1-6
Atli-4
Al1-4
Al1-4
Al1-4
Al1-4
Al1-4
Al1-4
All-4
All-4
Al1-4

SCHEM
LOCATION

1B
6C
SA

1A
1A
4ac
4D

4ac
3A
4c
4c
4C
4c
4D

BOARD
NUMBER

A1l
A1
A1
A
A1l
A1
A1
Al
A1
A1
Al
A1
A1
Al
A
Al

BOARD
LOCATION

CIRCUIT
NUMBER

U1340A
U13408E
U1341A
U1341C
U1341E
u1341C
u1342C
u1342a
U13428
u1342¢C

VR1

Y1
Y2

SCHEM
NUMBER

A11-5
A11-5
Al1-8
Al1-8
A11-8
A11-9
A11-14
A11-6
A11-8
A11-8

A11-26
A11-5

A11-3
A11-3

SCHEM
LOCATION

BOARD
NUMBER

4A

1A
2D

A1l
A1l
Al
Al
Al
A1
AN
Al
Al
Al

A1l
A1

A1l
Al

BOARD
LOCATION

3A
A
aa
3A
3A

3A
3A

3A

1D
1A

*Asterisks indicate components located on the back of the board.
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TeK Stopped: 4974 Acquisitions

| e sormecs . 8

. Tek Stopped: 5?2Ir Acquisitions
E T

|

“HSYNC

41

3 Rt SRR i . = bt i
‘_. .

VIDEO_OUT

~VSYNC : - ]

M5.00us Chi s~ 464mV]

3
B T ]

- et | - A O B

100mv I
O | i raPE 1 ids i Lif ens s aiude s B N T . i . ] ]
Horizontal and Vertical Sync Signals (outputs from the Typical video signal to the monitor.
A11 DRAM Processor/Display to the Monitor) Blanking period occurs every 36 ms.
A
(
Tek Stopped: 10115 Acquisitions \ Averages: 16 “TeK Stopped: 3753 Acquisitions . Averages: 16
L .r A = T A
: . : ] \ A1 / : : :
[ T 5o e g ~MARGIN JoF ~ = - veiereens
~MARGIN 1+ .. - ... ... A (A
| -~

SRLO ot

TSGT0 TSGTT g,[

- : - _ : 1 scro scri : : :
WOCLR o i RIS = :
b S S g Y scw 7 DN ST, Lo L i poain o Sy
Ch1 5.00V Ch2 5,00V  M2.00us Chi 5.0V chl1 "5.00V Ch2 500V Mi00.0ns Chil X 5.6 Vi
[ 5.00V _ _ : ] Ch3 5.00V 5.00V ' £ ]
- ; ; e Ref4q 5.00V 100.0ns U
Video Timing Control Signals Video Timing Control Signals
. Vol. 2 Figure 9-113: A11 DRAM Processor/Display Waveforms
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If the power-up diagnostics don't find a front panel
problemn, then the problem is not in the front panel processor
communication software or its communication and handshake

logic with the DUART and 68020. Run the fpinitAndConfig
diagnostic. Compare PC1, PC2, and PCS5 to the

timing diagrams snown in figures 9-115 and 8-116.

Is

TP29 stuck low, Do
TP20 stuck high,
or TP19 stuck

high?

No

8-115 and
9-1167

Yes Yes

Is the
3.125 MHz
clock at U1
pin 167

Check and
repair clock
problem.

No

Yes

TP18. TP20, and
TP29 match figures

ls TP20 a
78.125 kHz
square wave?

No No

Yes

Is
U1 pin 19 at
+5V7?

Yes

No

Replace U1.

Turn
the rear panel
POWER switch off and

TP20, and TP29

Yes

Are
U1 pins 10 and
15at +5V7? Is U1
pin 41 at
ground?

No Check and

repair.

Yes
[:l.'o?nqlil No Are R1, R2,
2
- and R11 ok?
Yes Yes
Check and repair
P2 pin 19 and the
OP6 output from
the DUART.
Yes
Check and repair

P2 pin 15 and the
OP4 output from
the DUART.

No

No

Repair.

Perform the Front Panel
Processor troubleshooting
procedure,

then back on. Are TP19,

_Heplace U1,

signals at U1
pins 37, 33, 39, and
TP7 actively switch?
(Note: a stable
display is not
possble.)

Run the
ront Panel Mux Test

the signal levels at
TP8 and TP9 match the
pots on the front

panel?

Perform the Front Panel
Mux Test Loop
troubleshooting procedure.
Check and repair U8, U9,
and the Front Panel Pots.

Check and
repair U1, U8,
and U9,

Do
any front panel

Do the
signals at U1
pins 37, 38, and 39 actively
switch? (Note: a stable
display 1s not
possible.)

TP11-TP18 to the
waveforms shown in
figures 9-119 and 9-120. Do
all test points match
the waveforms shown in
figures 9-119 and
9-1207

test points TP21
through TP29 at +5V

Perform the Probe
Compensator troubleshooting
procedure.

Perform the Front Panel Switch
Test Loop. Check and repair U4
and associated circuitry.

Check and repalr
U4 and
associated
circuitry.

Perform the Front Panel Switch
Test Loop. Check and repair
R16-R23, U1, and U4,

Perform the Front Panel Switch Test
Loop. Check and repair the circuitry
that scans the front panel switches.

Do

any front panel
switches have

pots still have
problems?

problems?

Is
Ul pin8at +5V,
and U1 pin 7 at

Perform the Probe
Compensatfor troubleshooting

Compare TP6 to the timing
diagram in figures 9-117 and
9-118. This active low signal is
needed fo read column data
from the front panel switches.

Is TPE stuck
high?

procedure.

Perform Front Pane! Mux Test
Loop troubleshooting procedure.
Check and repair U8, U9, and all

Front Panel Pots.

Vol. 2 Figure 9-114:

Check and repair U4, R3, and
associated circuitry. Perform the
Front Panel Switch Test Loop
troubleshooting procedure if
needed to help isolate the
problem.

A12 Front Panel System Troubleshooting Procedure

A12 Front Panel Vol. 2 9-97
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Stopped: 21 _Acquisitions : Stopped: 21 Acquisitions Stopped: 30 Acquisitions

s R P T e ] I W—".
. ; : I TN AC 121 2ms - P T T —— T s
: : : : : = ; : . : j@: 1.212ms . : : : I ; : : j@: 11.0us . - 1@ 11.04s
PC2 (TP20) T 1
L PCO (TP6) |.. . E ] P11-TP18 |\ A ]
1(‘5‘ feeift | 1 “'I s L ¢ : c = - I--!—-:--:-:q }m ; { ot o -_- i v ,' i
i ; B
PC1 (TP19) Y 3o SN D ISR SR i ;
i b 1 i ; 1
' ! = 1 ! : i
2t SR N RN — .+T _____ ettt _: E
Chi 2.000V  Ch2 2.000 Chi 2.000V M 10.0ps Chi\ 2.00V

M 10,005 Chi x — 2.00V Ch1 2.000V
Vol. 2 Figure 9-115: PC1 and PC2 Timing Vol. 2 Figure 9-117: PCO Timing Vol. 2 Figure 9-119: Row 1-8 Timing
(Trigger Position = 10%) (Trigger Position = 10%) (Trigger Position = 10%)

pey

~
. Stopped: 11 Acquisitions Stopped: 18 Acquisitions Stopped: 18 Acquisitions . Envelopes: 1
T - I—&

G B L B 0 O S S N S s T LR e e pr e L S B S B B e s b — T I T L L L O N

T 1A: 10.28ms _ : : _ ; : _ ] 4 A:10.28ms -
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I : : ; : ] i ; : : T : : 1 : 1-ow resolutior ! : : : : +
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. i I 1 ; i 1 ] I
o T i 3 L nlaon sl wall v ol e Wl ] b sirees s s sitlios iems o s s aeld e i
: H I ] I j i ?

'M2.00ms Chix  2.00V,

Attt

rafoer fom ot

Chi 2.000V M2.00ms Ch1 7  2.00V Ch1 2.000V M 200ps Chi\  2.00V

Vol. 2 Figure 9-116: PCS5 Timing Vol.2 Figure 9-118: PCO Timing Vol. 2 Figure 9-120: Row 1-8 Timing
(Trigger Position = 10%) (Trigger Position = 10%) (Trigger Position = 10%, Acquisition Mode = Envelope)

. Vol. 2 Figure 9-114: A12 Front Panel System Troubleshooting Procedure (Cont.)
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This procedure assumes that

you have performed the
Probe Compensator
troubleshooting procedure.

Yes
Is the Bell ok?

Perform the Front Panel
LED troubleshooting

No

procedure.

Run either the
fpDiagRingBell or
fpRingBellLoop diagnostic.
there a 700 mV Does
(3.4V1to 4.1V)2kHz Yes the Bell No R
square wave on the produce a ekpelraces
emitter of Q6 when e PR L.
the Bell should
Yes

gy
1 Is the rear panel
there a 2 kHz No Is there a No POWER switch off, "\ Yes
square wave on 2 kHz square and then back on. Is

the base of
Q3?

to +5V, 16 ms pulse on
U3 pin 9 when the
Bell should

Bell should
ring?,

Yes

Replace U3.

wave at U1
pin 2?7

Yes

Check and repair Q3,
LS1, or associated
circuitry.

Yes Check and repair
Q2, Q4-Q86, and

associated circuitry.

No

TP10a 2kHz 0.0 Vto
+4 V square
wave?

No

Is
U3B pin11a

16 ms?

No

Check and repair
~ FPPRESET signal
path and U3B.

Check and
repair U1 or U3.

Check and
repair U1 or U3.

pulse that does not No Is U3B Yes Yes : ; Yes
go near +5VonU3 pin 13 at 33 Hus high-level' Ivan?b]elmc{h Chec.“ and
pin S when the +5V? pulse every o repair U3,

Vol. 2 Figure 9-121: Bell Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual

A12 Front Panel Vol. 2 9-99
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This procedure assumes
that you have performed ’
the Bell troutleshooting

procedure.

Perform the Front Pane| LED
Test Loop troubleshooting
procedure. Check and
repair U5-U7, DS1-DS24,
and associated circuitry.

Are the
Front Panel
LEDs ok?

. Vol. 2 Figure 9-122: Front Panel LED Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual A12 Front Panel Vol.2 9-100



This test loop allows
stable triggering while F
troubleshooting the e o o
Front Panel LEDs.

Stopped: 16 Acquisitions Stopped: 93 Acquisitions
T

L 1

Tula
j ELN

PBO - PB2 \ u

Each LED is lighted in sequence
to provide a visual indication that
each LED operates correctly. Run PB1
the fpLedTestLoop diagnostic.

PBE3

PB0-PB2 match Check and
waveforms shown in repair U1, Us, P82 FB4
Figure 9-1237 U6, and U7.
Do
PB3-PBS Check and il PES
match the waveforms repair U1, U5, .
shown in U6, and U7, ; : .
Figure 9-1237 NENUE [N [N SN, SUTRUR . WU, RPN SN, PR N SO T R W B T e Er e Rl
Ch1 5.000V Ch2 5,000V M 500ms Ch3\ 2.0V Ch1 5.000V Ch2 5.000V M10.0us Chl\ 2.0
Ch3 5.000V Ch4 5.00V Ch3 5.000V Ch4 s.00V
Does Stopped: § . Acquisitions ;
PB7 match the Check and )
waveform shown in repair U1, U5, s
Figure §-1237 U6, and U7.
PB2
Are
the outputs of Check and repair
US-U7 61 s low pulsesS\N© U5-U7 and PB3
which repeat every associated
2.83 circuitry. 24
seconds? ; i o
(I dutil | I.l |I ] e f h . | | h || IE
PB4 IR ‘ ‘ ‘ 1] .
Does 3'5':
anLEDlightwhen ~_ No | o~ o | e o .. ol
its corresponding Replace the ; H : : :
U5-UT output LED. i ‘l YTy e
goes low? PBS AR ,||'|_| LTI R
4451 |
ChT 5.000V  Ch2 5.000V M 500ms Chi\ 2.0V
The front Ch3 5.000V Ch4 5.00V
panel LED
circuitry is ok.
i Vol. 2 Figure 9-123: Front Panel LED Test Loop Waveforms
Vol. 2 Figure 9-124: Front Panel LED Test Loop Troubleshooting Procedure
TDS 520 Component Level Diagnostic and Repair Manual A12 Front Panel Vol.2 9-101
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Stopped: 593  Acquisitions
A

I
This test loop allows B . .
stable triggering while . : |
troubleshooting the Front
Panel Pots circuitry.

I“.-A

e

PBO Ch1 freq
3.165KHz2

Low Amplitude

Turn off the oscilloscope power.
Run the fpMuxTestLoop diagnostic.

PB1

Do
waveforms PBO, PB1,
and PB2 (at U1 pins 37-39,

U8 pins 9-10, and U9
pins 9-10) match the
waveforms shown in
Figure 9-125?

Check and
repair U1, U8, PB2
and U9.

PBE6 (TP7)

4t
i TR R O S S N I P
Ch1 5.000V  Ch2 5.000V M 200ns Ch3 \ 2.0V
N Check and ch3 5.000V Chd4 5.00V

2 »| repair U1, U8,
and US.

Does
waveform PB6

(at U1 pin 33, U8 pin 6,
and US pin 6) match the
waveform shown in
Figure 9-1257,

Stopped: 496  Acquisitions
i

Tl

14

Compare
TP8 and TPS 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 sides of
each pot have the same range, and
is the change smooth
over the entire range of

Check and repair
the affected pot

and its associated
circuitry. PCT (TP19)

PC2 (TP20)

TP8 and TPS

44t

ChT 5.000V  ChZ 5.000V M 200ps ChT
Ch3 5.000v  Chd 2.00V

Vol. 2 Figure 9-125: Front Panel Mux Test Loop Waveforms

. Vol. 2 Figure 9-126: Front Panel Mux Test Loop Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual A12 Front Panel Vol. 2 9-102



S— Use this procedure to Run the
: e troubleshoot the Front fpinitAndConfig
. Panel Processor diagnostic.
Is
TP19, TP20,
or TP29 at a constant S —
logic level (Front Panel ;:“" Front P"'”:"
Processor is not acessor s ok.
scanning
controls)?
Is -
. Check and repair
U1 pin 16 the assnciatedp
3.125 MHz circuitry.
clock? e
Are Check and repair
U1 pins 10 and associated
15at +5V? circuitry.
Is U1 Check and repair
- pin 41 at associated
ground? circuitry.
Are
U1 pins 3 and Check and repair
8at +5Vand associated
U1 pin 7 at circuitry.
ground?
Are Check and repair
U1 pins 24-31 associated
at +5Vv? circuitry.
With
no jumpers Ch d ir
installed on P1, are t:i;:‘;a‘;gpal
TP6, TP19, and circuitry
Run the Front
Panel Self
Diagnostic Loop.
. Vol. 2 Figure 9-127: Front Panel Processor Troubleshooting Procedure

A12 Front Panel Vol. 2 9-103
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Stopped: §2 Acquiisitions
I 1

=4 L

- — R . e o s e et ) ol g s g
is procedure places berminii it oo fimoeihinn .- R .
the Front Panel ) 1 ' ) 3.2008us
Processor in a loop so calrs e v s v mliam vam e R T B i
you can check TP20,
: : ' Ch1 Nwid
N SR ... 3.2000ps
\ .
Run the fpSelfDiagLoop diagnostic. 1 e e e N SETRS SRS T AP

the waveform at
TP20 match the
waveform shown in REPICEUL. | R v s s ane sewree i b s S sovie s
Figure 9-128? r :
8 .
T P UV U IR S T
Ch1 2.000V M5.00us Ch1\ 2,00V
Running: OFF
| ke | |
- II -I R 2 T CEN S B S T -4
‘e T : ; A 120.0ms
‘ @: 120.0ms
:
14 zu}‘-?-em
o T = i i ] 3 . b, o
Ch1 2.000V M20.0ms Ch1x 200V
Vol.2 Figure 9-128: PC2 (TP20) Timing Signal During
the Front Panel Self Diagnostic Loop
. Vol. 2 Figure 9-129: Front Panel Self Diagnostic Loop Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual A12 Front Panel Vol. 2 9-104



This test loop allows stable
triggering while troubleshooting
Front Panel Switches.

\

When the test loop detects a switch closure, the Front Panel
LED lighting will change. (The number of LEDs that change
is determined by the length of time the switch is closed.
Some LEDs will turn off and then on, while other LEDs will
turn on and then off) Run the fpSwitchTestLoop diagnostic.

Do

PBO-PB2
match waveforms Check and
; repair U1
_shown in and Ua
Figure 9-1307, :
Does
waveform TP6 Check and
match the waveform repair U1
shown in and U4,
Figure 9-1307
Do
waveforms Check and
TP11-TP18 match the repair U4 and
waveforms shown in associated
Figure 9-1307? circuitry.

Stopped: 363  Acquisitions
i

It

1
4

PBO L_{‘jl ' J ' ’ ' / \[_rbl Ch1 Freg

¢ 8.621kHz
_Low Amplitude

141

Ch2 Freg
4.311kHz

PB1 “Low Amplitude

Ch3 Freq
2.101kHz
Low Amplitude

PB2

Ch4 Freq
....................................... 1.062kHz
............. JLow Amplitude

447 R S
Chi 5.000V  Ch2 5.000V M 100ps Chd 7 2.0V
ch3 5.000V  Chd 5.00V

Stopped: 650  Acquisitions
i

1
“ ...j..[_..l....
P83 LJ o o) s s JL
M 5 1 3 1 Pt 1§ B*
TP6
TPTT B s 4 s s B s s % s o 8 & 5 4 8 % 4 F b ® semmms & 8 & 4 % B8 5 & s B % e &
44 : : ] ; i : . : : ]

Chi 5.000V  Ch2 5.000V  M50.00s Chi 7 2.0V
Ch3 5.000V  Chd 5.00V

Vol. 2 Figure 9-130: Front Panel Switch Test Loop Waveforms

Vol. 2 Figure 9-131: Front Panel Switch Test Loop Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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This procedure assumes that
you have performed the A12
Front Panel System
troubleshooting procedure. ’

Is
the front panel
PROBE COMPENSATION
SIGNAL ok? (1 kHz square
wave cenlered
around
oov)

Yes | Peraorm the Bell
troubleshooting
procedure.

Tum
the rear panel
POWER switch off,

and then back on. Is
TP10 a 2 kHz, 0.0V to
+4.4 V square
wave?

Is
TP10a 2 kHz,
0.0Vio +44V
square
wave?

Are i
= i : Check and r
5 U3A pin 5 and U3A, Q1 a?-l[:éalf
. CALSIG 1 kHz associated
squarf.; circuitry.
waves

Yes

The Probe
Compensator is
ok.

Vol. 2 Figure 9-132: Probe Compensator Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual A12 Front Panel Vol.2 9-106
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. Vol. 2 Figure 9-133: A12 Front Panel Board (Front)
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COMPONENT NUMBER EXAMPLE

Componen! Number
A23 A2 R1234

wj—' | Oveur
O - .
Subassemiy
Number (o usad]
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e~ e # Of FLecaCeaDe Elecincal Pans Lis

STATIC
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Vol. 2 Figure 9-134: A12 Front Panel Board (Back)
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A12 Front Panel Component Locator

CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD
NUMBER | NUMBER NUMBER | LOCATION NUMBER | NUMBER NUMBER | LOCATION NUMBER | NUMBER | LOCATION | NUMBER | LOCATION NUMBER | NUMBER | LOCATION | NUMBER | LOCATION NUMBER | NUMBER LOCATION | NUMBER | LOCATION

c1 A12-3 1A A12 2A R26 Al2-3 aa Al2 38 R104 A12-2 2D 38 531 A12-2 50 A2 2A
c3 A12-3 28 A12 2A DS15 A12-3 58 A12 28 R27 Al2-3 4 A2 38 R105 A12-2 2D a1z 38 532 A12-2 5D A12 3A
c4 A12-3 18 A12 2A D§16 A12-3 88 A12 1A R28 A12-3 5A A12 38 R106 A12-2 20 n1Z 3B 533 Al12-2 3B a12 28
c5 A12-3 2B A12 3A Ds17 A12-3 ac A2 3A R29 Al2-3 5A A12 1A R107 Af2-2 2c a12 38 534 A12-2 4B A12 28
c6 A12-3 28 Al2 2A Ds18 A12-3 4ac Al2 28 R30 A12-3 5A A2 1A R108 A12-2 2c a12 38 535 A12-2 58 A12 28
c7 A12-3 1C A12 3A D518 A12-3 4C A2 2A R31 A12-3 6A A12 1A A113 A12-1 28 A1z 2B $36 A12-2 58 412 28
c8 A12-3 2c Al12 2A DS20 A12-3 4c A12 2A R32 A12-3 3B A12 2A R114 A12-1 28 A12 28 537 A12-2 D A12 3A
ca A12-3 2c a12 28 Ds21 A12-3 5C A2 2A R33 A12-3 4B A2 28 R115 Al2-1 2B A12 2n $38 A12-2 4D A12 3B
c11 A12-3 18 L3H 2A Ds22 A12-3 5C Al12 1A R34 Al2-3 4B Al2 3A R116 A12-1 28 A12 2 539 A12-2 5D A2 38
ci2 A12-3 40 Al2 28 Ds23 A12-3 5C A12 1B R35 A12-3 4B Al2 2A A118 At2-1 2c a12 1A
c13 A12-1 28 A2 2B Ds24 A12-3 6C A2 1B A36 A12-3 58 A2 28 R120 Al2-1 2c a2 1A TP A12-1 5C A2 1A
Ci4 A12-1 28 A12 28 Ra7 A12-3 58 A12 2A R127 A12-1 2A Atz 1A TP2 Al12-1 ac A2 1A
ci15 Al2-1 28 A12 2A LSt A12-3 5D Al2 28 R38 A12-3 58 Al2 2A R128 A12-1 2A a2 1A TP3 A12-1 3D A2 1B
c16 A12-1 28 A2 2A R3g A12-3 6B A12 1A R129 A12-1 20 a1z 27 TP4 A12-1 5C A12 1B
c17 A12-3 18 A12 1A P3 Al2-2 2c Al2 B R40 A12-3 ac Al2 3A R130 Al2-1 20 a2 2A P5 Al2-1 5C A12 1A
[e31:] A12-3 1C A2 1B R41 A12-3 4ac A2 2A A131 Al2-1 2D Al2 2A TPE A12-1 4A Al2 1A
c18 Al2-1 2C A2 1A PD1 A12-1 6D A12 1B R42 A12-3 ac Al2 2A A132 A12-1 20 A2 28 TP7 At2-1 4A Al2 28
c20 Al2-1 2c Al2 1A PD2 A12-1 8D A12 1B R43 A12-3 4c Al12 2A TP8 At2-1 3B A12 2A
cz7 Al2-1 24 A12 1A R44 A12-3 5C Al2 2A st Al2-2 3A a12 38 TP A12-1 3B A12 28
c28 A12-1 2A A12 1A PT* A12-4 58 A12 3A R45 A12-3 5C Al12 1A s2 A1 aA A12 k) TP10 A12-1 4c A12 1A
czg A12-1 20 Al2 2A R46 A12-3 5C A2 1B s3 Al2-2 5A a2 3B 1 A12-2 2A Al2 3A
c30 A12-1 2D A12 2A o1 A12-1 5D A12 1B R47 A12-3 6C Al2 1B sS4 A12-2 5A A2 3B P12 A12-2 2A A12 3A
c31 A12-1 2D Al2 2A oz A12-3 4D Al2 28 R48 Al2-1 1A A2 1A s5 A12-2 3c A12 38 TP13 A12-2 2A Al2 2A
c32 A12-1 20 A12 2A Q3 A12-3 5D A12 28 R50 A12-1 1c A2 2A s6 A12-2 4c A2 38 TP14 A12-2 28 Al2 2A

o4 A12-3 4D A12 2B RS2 A12-1 10 A12 2A s7 Al2-2 5C A2 38 P15 At2-2 28 A12 2A
CR100A A12-2 2A A12 3A Qs A12-3 4D A12 28 RE0 A12-1 5D Al2 18 s8 A12-2 5C A12 38 TP16 A12-2 28 Al2 2A
CR101A A12-2 2A A12 28 (e A12-3 5D A12 2B R61 A12-1 5D A2 18 sg9 Al12-2 3A a2 38 P17 A12-2 2B Al2 28
CR102A A12-2 2A A12 2a R62 A12-1 5C A2 1B sS10 Al2-2 4A A12 3A TP1B A12-2 28 A12 2n
CR103A A12-2 28 A12 2A A1 A12-1 4B A12 1A R63 A12-1 5D A12 1B s11 A12-2 5A A2 3A TPI18 A12-1 4B A2 1A
CR104A A12-2 28 Al2 2A A2 A12-1 4B A2 1A RE4 Al2-1 5D A2 18 s12 A12-2 5A a1z 3A TP20 A12-1 48 A12 1A
CR105A A12-2 28 A2 2A R3 A12-1 4A Al12 1A RE5 Al2-1 5D A12 1B s13 A12-2 3c A2 3A P21 Al2-2 44 Al2 3B
CR106A Al12-2 2B Al2 2A R4 A12-1 4c A12 1A R66 Al2-1 5D A12 1B 514 A12-2 4c a12 3A TP22 A12-2 4A Al2 3B
CR10TA Al2-2 2B Al2 2A RS Al2-1 5C A2 1A RE7 Al2-1 60 A2 1B 815 Al2-2 5C A2 3A TF23 A12-2 5A Al2 3A
CR108A A12-3 4D A1z 28 Ag Al2-1 5C A2 1A RS0 A12-1 1c A2 1A s16 A12-2 5C A12 14 TP24 At12-2 6A Al2 3A
CR108A A12-3 5D Al2 2B A7 Al2-1 5C A12 1A R82 Al2-1 1B Al2 28 s17 Al12-2 3B A12 1A TP25 Al2-2 4D A12 3A

A8 Al2-1 ap Al2 1A R84 A12-1 1B A12 28 s18 A12-2 48 a1z 1B TP26 A12-2 4D A12 3A
DS1 A12-3 3A Al2 3A RS A12-1 5C Al2 1A RSO A12-3 D A12 28 s18 A12-2 58 a12 1B P27 A12-2 5D A2 3A
Ds2 A12-3 4A A12 3A R10 A12-1 D A12 1A R91 A12-3 4D A12 2B s20 Al2-2 5B a12 18 TP28 Al2-2 €D A2 3A
Ds3 A12-3 4A A2 3B A1 A12-1 4B A12 1A Ro2 Al12-3 40 A12 28 s21 Al2-2 3D a1z 1A TP29 Al12-1 4B A12 1A
DS4 A12-3 4A A12 38 R16 Al12-2 5C A2 3A R93 A12-3 4D A12 28 s22 A12-2 40 A2 24
DSss A12-3 5A Al2 3B R17 A12-2 5C A2 34 R94 A12-3 4D Al2 28 s23 Al2-2 5D A12 2A u1 A12-1 4A A2 1A
Dss A12-3 54 A12 2A R18 A12-2 4C Al2 34 RG5 A12-3 4D A12 2B S24 Al2-2 5D A12 2A u3a Al12-1 4D Al2 2B
ps7 A12-3 54 Al2 2A R18 A12-2 3c A12 3A Ro8 A12-1 3c A12 1A s25 A12-2 3B A2 28 u3B A12-3 k»] Al2 2B
Dss A12-3 6A A12 24 R20 A12-2 54 A12 3A ROS Al2-1 3c A12 1A 526 A12-2 48 A2 3A U4 A12-2 2A A2 2A
Ds9 A12-3 3B A2 2A R21 Al2-2 5A A2 3B R100 Al2-2 Fiv) Al2 38 s27 A12-2 58 A2 1A us A12-3 A A2 3A
DS10 A12-3 4B A12 28 R22 A12-2 aA Al2 3B R101 Al2-2 2c A12 38 se8 Al12-2 58 A2 27 us A12-3 3B A2 2A
DS11 A12-3 4B Al2 3A R23 Al2-2 3A A2 3e R102 Al2-2 2c Al12 3B 829 A12-2 3D A2 24 uz7 A12-3 ac Al2 aa
Dsi2 A12-3 48 A2 28 R24 A12-3 3A A2 3A R103 A12-2 2D A12 3B S30 A12-2 4D A12 28 us A12-1 3A A12 2A
DS13 A12-3 5B Al2 2A R25 A12-3 aA Al2 3A

=

*Asterisks indicate components located on the back of the board.
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Running: OFF
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..........................................
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CH 3 = TP20 Signals Present When Bell Rings

Stopped: 12 Acquisitions Slopped: 15 Acquisitions . Running: OFF
; = ] ST I L ey E=F 1
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TP20 . . : ' i . ' i T :
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1
e o7 S S SR UL JUUNR SO ST T RN T R &z
Probe i I N Q5 Base
Compensation F T | ‘J . ; : ' : ;
. Signal T [ : : : :

CRT 2060V ChZ 2,000V W 2005 CRT v 200V Chi 2.000V — ChZ 00.0mv M 500ps Chi /7 2.00V CRT 2000V Ch2 2,000V M20.0ms Chi1 /7 2.00V
Signals Present When Bell Rings

. Vol. 2 Figure 9-135: A12 Front Panel Waveforms

TDS 520 Component Level Diagnostic and Repair Manual A12 Front Panel Vol.2 9-110



(a_l_l_l_l_l_lj_llllllll|%WULILILILJLJLIIJI_ILIL.IUIJI_ILIIJLJLIIJLILA13



Be sure that all the Processor
and Display diagnostics pass
before trying to repair the
firmface board.

—
1

Y

Aftach an extender cable between the A13
Firmface board and the A11 DRAM
Processor/Display board giving you access to
the component side of the A13 Firmface board.

Run the Yes
FlashRomCheckSumtest.

Does it pass?

The A13 Firmface
board is ok.

Enter the emulator mode and
type rb O1FF FFFC. This
will read the board ID number.

Using
information in the
Replaceable Electric Parts in No
Section 8 of Volume 1 and the Mod
Summaries, are R3-19 configured
correctly for this
ID number?

Yes

Power off using the main switch located
at the back of the oscilloscope.
Remove the A13 Finmface board and
immediately put it back in again.

Power
back on

Does
the error
message list a valid
component partnumber
and address for the
A13 Firmface
board?

Scans by Artekmedia => 2011

Yes

Does the
error involve the
erase portion of the
algorithm?

Pawer on, enter the

There s a problem with the address lines to the
FlashROM circuits. Make sure that S1002 on the A11
| board is switched towards the back of the oscilloscope.

wl 01555555 5555 5555 c. Check all the data and
address buffers on the A13 Firmface board, looking for
bus contentions, stuck-ats, and/or signals tied together.

emulator mode, and type

Power off the oscilloscope and remove
the A13 Firmface board. Power on and

run the cpuDRAMMem.

Does this
diagnostic
pass?

Place the resistors
correctly.

Power off again and place
the firmface board back in.
Power on and run the
cpuDRAMMem again.

Does the No
diagnostic pass

now?

Yes

Have

you tried re-bumning JYes

and run the -
FlashRomCheckSurmTest The A13 Firmface
again. Does the board is ok.
diagnostic pass
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 S1002
on the A11 DRAM Processor/Display board
towards the front of the oscilloscope before
starting the procedure.
the burm-in Yes :
The A13 Firmface
completely board is ok

successful?

the FlashROMs more
than once?

Switch $1002 on the A11 board toward the back of the oscilloscope.
Enter the emulator mode and type wl <address> 5555 5555, using
the long word base address given in the burn-in error message. The
oscilloscope will loop on writing 5555 5555 to the faulty address location.

Trigger on U1055 pin 14 going low on the A11 board.

located in the A11 part of the

Perform the DRAM Control
troubleshooting procedure

Maintenance section.

Make sure that S1002 on the A11 board is
switched towards the back of the
oscilloscope. Power on, enter the emulator
mode, and type wb 00400000 67, then
f1 0100 0000 0117 FFFF 5555 5555.
Trigger on U1055 pin 14 on the A11 DRAM
Processor/Display board going low and
probe the address and data lines 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-ats, signals tied
together, and/or bus contentions. You might
need to repeat this several times to check
all the address and data lines.

—

Also check and repair J39 on the
A11 DRAM Processor/Display board.

{

The following steps refer to circuitry on the
A13 Fimface board unless otherwise specified.

pattern correct
on the data lines
BD[0...31]7

Check the paths from U310
pins 2, 5, 10 and 13 to J2
> pins 58, 56, 54, and 52. Also
check the paths from U160 pin 12
to U310 pins 1,4, 9, and 12.

Repair any problems.

bus. Look for stuck-ats,

bus contentions.

Check and repair the BD
signals tied together, and/or

Addresses
0100 0000-0107 FFFF
0108 0000-010F FFFF
0110 0000-0117 FFFF

Depending on the address, US00 enables banks
one, two, or three of the FlashROM memory as
follows:

FlashROM Memory Bank
bank 1 (U500 pin 4)
bank 2 (U500 pin 5)
bank 3 (U500 pin 6).

Make sure that S1002 on the A11 board is
switched towards the back of the
oscilloscope. Power on, enter the emulator
mode, and type wl 01555555 5555
5555 c. Check all the data and address
buffers on the A13 Firmface board, looking
for bus contentions, stuck-ats, and/or
signals tied together.

Place the board back in the oscilloscope
and power on again. Enter the emulator
mode and type wl <address> 5555

5555, using the long word base address

from in the bum-in error message.
Trigger on U1055 pin 14 going low on
the A11 DRAM Processor/Display board.

Is U160 No

pin 12 (TPS5) Check and repair
D toggling? U160.
oes
the correct
ut
OU;% lo%vn ?Jr? %ggaer Check and repair U500,
for the address used in U160 and R20-R23. N

e cornrgand U310 pins 3, Check and repair
S 6. 8, and 11 the suspect flash
toggling? memory circuit,

the A13

Power off the oscilloscope and
remove the A13 Firmface board.”
check the paths from US00
pins 4, 5, and 6 to U400-U411 on

Firmface board.

the paths from
U400-U411 pins 31 to

Are the

connections U310 pins 3,6, &, or 11
ok? Are tey
connected?

No

Y

Are
U310 pins 2,
5,10, and 13
toggling?

Check and repair J39
on the A11 DRAM
Processor/Display

board.

Yes

Check and repair U310.

Repair any problems.

Vol. 2 Figure 9-136: Firmface Troubleshooting Procedure
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A13 Firmface Component Locator

CIRCUIT | SCHEM BOARD BOARD CIRCUIT | SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD

. NUMBER | NUMBER NUMBER | LOCATION NUMBER | NUMBER numeer | tocation | numser | NumBer | LocaTion | numeer | LocaTion | NUMBER | NUMBER | LOCATION | NUMBER | LOCATION | NUMBER | NUMBER | LOCATION | NUMBER | LOCATION
ci A13-3 5C A13 1B JA A13-3 3A A13 2A A19 A13-1 4D A13 1A P28 A13-1 ap A13 28 u1o A13-1 28 A13 1B
c2 A13-3 5C a13 1B J1B A13-3 3A A13 24 R20 A13-1 5A A13 1A P28 A13-1 3D A13 28 ui20 A13-1 2c A13 1A
c3 A13-3 5C A13 18 JI1c A13-3 3B A13 2A R21 A13-1 5A A13 24 TP30 A13-1 D A3 28 U130 A13-1 2C A13 1A
c4 A13-3 5C A13 18 J1D A13-3 3c A13 2A R22 A13-1 58 A13 2A P31 A13-1 D A3 1B U140 A13-1 3A Al3 2B
c5 A13-3 6C A13 1B JIE A13-3 3D A13 2A R23 A13-1 5A A13 2A P32 A13-1 1D A13 1A U150 A13-1 k1] A13 2A
c7 A13-3 5C A3 28 Jaa A13-3 14 A13 28 TP33 A13-1 2A A3 1A U160 A13-1 ac A13 1A
cs A13-3 5C A2 1B J28 A13-3 18 A13 24 PO A13-1 3A A13 1B TP34 A13-1 5C A13 1A U200A A13-1 1D A13 1A
cs A13-3 5C A13 18 Jzc A13-3 1B A13 2A P1 A13-1 A A13 18 TP35 A13-1 4n A3 28 U2008 A13-1 6C A13 1A
c10 A13-3 5C A13 1B Jz2D A13-3 1c A13 24 P2 A13-1 3A A13 1B TP36 A13-1 4A A13 2A u200C A13-1 6C A13 1A
ci12 A13-3 6C A13 2B J2E A13-3 1D A13 2A TP3 A13-1 3A A13 18 TP37 A13-1 4A A13 24 U200D A13-1 6C Al3 1A
c13 A13-3 58 A1 1A JaA A13-3 44 A13 2A P4 A13-1 3B A13 18 TP38 A13-1 4A A13 2A U200E A13-1 6C A13 1A
c14 A13-1 1D A13 1A JaB A13-3 4A A13 24 TP5 A13-1 B A13 1B TP39 A13-1 4A A13 28 U200F A13-1 6C A13 1A
c100 A13-3 58 A13 1B J3c A13-3 4B A13 2A P8 A13-1 3B A13 18 TP40 £13-1 48 A13 28 U300A A13-1 2D A13 1A
c110 A13-3 58 A13 28 J3p A13-3 4C A13 2A P7 A13-1 B A13 18 TP41 A13-1 48 A13 28 u3008 A13-1 20 A13 1A
ci120 A13-3 58 A13 1B J3E A13-3 4D A13 2A P8 A13-1 38 Al3 1B TP42 A13-1 4B A13 28 u300C A13-1 1A A13 1A
C130 A13-3 58 A13 2A P8 A13-1 3B A13 1B TP43 AI3-1 4B A13 2B U300D A13-1 5C A13 1A
c140 A13-3 68 A13 1A R1 A13-1 1D A13 1A P10 A13-1 3B A13 1B TP44 A13-1 4B A13 18 U310A A13-2 1A A13 1B
c150 A13-3 58 Al3 2A R2 A13-3 58 A13 1A P11 A13-1 3B A13 18 TP45 A13-1 4B A13 1B U3108 A13-2 3A A13 1B
c160 A13-3 58 A13 2A R3 A13-1 5D A13 1B P12 A13-1 B A13 1B P46 A13-1 4B A13 1B u310C A13-2 4A A13 1B
c200 A13-3 5B A3 1A R4 A13-1 5D A13 1B TP13 A13-1 k2] A13 1B TP4T A13-1 4B A13 28 us10D A13-2 5A A13 1B
300 A13-3 §8 A13 1A R5 A13-1 5D A13 28 P14 A13-1 3B A13 1B P48 A13-1 4B A13 2a U400 A13-2 2A A13 1B
€400 A13-3 5C A3 1A R6 A13-1 48 A12 1B TP15 A13-1 g A3 1B TP49 A13-1 48 A13 1B U401 A13-2 3A A13 1B
c402 A13-3 5C A13 1B R7 A13-1 4B A13 18 P16 A13-1 c A13 1A TP50 A13-1 48 A13 28 U402 A13-2 5A A13 1B
c403 A13-3 5C A13 18 ] A13-1 48 A13 18 P17 A13-1 c A13 2B P51 A13-1 4c A13 2B U403 A13-2 BA A13 18
Cc404 A13-3 5C A13 18 R9 A13-1 4B A13 18 P18 A13-1 ac A13 1B TPS2 A13-1 4ac Al3 2A Udo4 A13-2 28 A13 1B
C405 A13-3 6C A13 1B R10 A13-1 4C A13 1A TP19 A13-1 3c A13 1B TP53 A13-1 4c A13 1A U405 A13-2 3B A13 1B
C406 A13-3 5D A13 1B A1 A13-1 4C A13 1A TP20 A13-1 ac A13 1B TP54 A13-1 4C A13 1A U408 A13-2 58 A3 1B
c407 A13-3 5D A13 2A Ri12 A13-1 4c A13 18 ™21 A13-1 c Al13 1B TP55 A13-1 4c A13 1A U407 A13-2 6B A13 2B
c408 A13-3 5D A13 1B R13 A13-1 4C A13 1B P22 A13-1 ac A13 1B TP58 A13-1 4c A3 28 U408 A13-2 2C A3 1B
c410 A13-3 5D A13 1B R14 A13-1 4C A13 28 TP23 A13-1 ic A13 18 P57 A13-1 5A A3 28 U409 A13-2 ac A13 1B
c411 A13-3 €D A13 28 R15 A13-1 4C A13 28 TP24 A13-1 3c A13 18 P58 A13-1 5A A3 2B U410 A13-2 &C A13 1B
€500 A13-3 68 A13 1A R16 A13-1 4c A13 1A TP25 A13-1 c A13 28 TP58 A13-1 5A A3 18 ua11 A13-2 6C A13 28

. c700 A13-3 6B A13 24 R17 A13-1 4c A13 1A TP26 A13-1 ic A13 28 us00 A13-1 5A A13 1A
‘ Ri8 A3 4D Al3 1A P27 A13-1 3o A3 2B U100 A13-1 2A A13 1B U700 A13-1 5C A13 1B
. *Asterisks indicate components located on the back of the board.
TDS 520 Component Level Diagnostic and Repair Manual A13 Firmface Vol.2 9-113

-



INIpERERipipipinipipipinipipipEEay:y I

Scans by ArtekMedia => 2011



Scans by Artekmedia => 2011

P28 P3 P100

A14

000000000000
Q000000000000

000

D-0O COMPONENT NUMBER EXAMPLE

OO Component Number
"-_-A'-__-'\
o2 A23 A2 R1234

DO
o - =2,

D-0 Mamber (i usd)

VOLUUUO0O0DO0OU0OU0U0U00
0000000000000 000000000000

0000000000000
00ND00000O0000000O0
00000000000Q000Q00
U
ko)
[e)

000000000000

Cras no e
(o] powle - bt #u) OF Haplacoatss Ewcinca! Pani L

STATIC
O SENSITIVE
DEVICES

(¢

Loooooooooooooo
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— A14 D1 Bus Component Locator

—
CIRCUIT
NUMBER

BOARD BOARD
NUMBER | LOCATION

SCHEM
NUMBER

CIRCUIT SCHEM SCHEM BOARD BOARD CIRCUIT SCHEM SCHEM BOARD BOARD CIRCUIT
NUMBER | NUMBER LOCATION NUMBER | LOCATION NUMBER | NUMBER LOCATION NUMBER | LOCATION NUMBER

SCHEM
NUMBER

BOARD
NUMBER

SCHEM
LOCATION

CIRCUIT SCHEM
NUMBER | NUMBER

BOARD
NUMBER

Até-1 68 Al4 1A PZ8BE Ald-y
Are-1 68 Al4 1A P100A Al4-1
Alé-1 6C R1& 1A P1008 14-1

. *Asterisks indicate components located on the back of the board.

TDS 520 Component Level Diagnostic and Repair Manual A14 D1 Bus Vol.2 9-115
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This procedure
assumes that the A15
Attenuator is bad,

Are all
channels bad?

No | U1450is for CH 1, U1350 is

for CH 2, U1250 is for AUX 1,

Are
the correct

and U1150 is for AUX 2.

Disconnect
P1153. Is the
resistance to ground
ok at P1153 pins 14
and 20 (see Table
9-7)?

the voltage on
R1465-R1468

Is the
resistance to
ground ok at
P1153 pins 16

and 18 (see
Table 9-7)7

Reconnect
P1153. Is
~“ATTNSTRB

low on pin 8 of

U1150-U14507?

Is

Correct the open or
short on the circuit
board.

Remove the circuit board
using the A15 Attenuator
disassembly procedure.

~ATTNSTRB
low on pin 8 of
U1150-U14507

Na

signal.

Check and repair
> the “ATTNSTRB

Is the
resistance to
ground at P1153
pins 16 and 18
ok (see
Table 9-8)?

Comrect the +5 Vor
-5V problem on the
circuit board.

Replace the hybrid
attenuator that has the
+5Vor -5V problem.

No

there +5V on

pin 5, and -12V on

outputs
enabled?

Is the
resistance
from the output of

U1150-U1450

Replace the hybrid for
the corresponding
channel.

Replace the circuit
board-to-hybrid
interconnect.

pins 1 and 9 of
U1150-U14507

Check and repair +5V
and -12 V supplies.

~ATTNSTRE low
on pin 8 of
U1150-U14507?

Check and repair the
~ ATTNSTRB signal.

Yes

Are
the correct
outputs of
U1150-U1450

enabled (see
Table 3-1)7

No

Check and repair
U1380 and associated
circuitry.

Do
the outputs of
U1150-U1450 have
the correct resistance
to ground (see
Table 9-9)7

Replace all four
hybrid attenuators.

Remove the 10 screws
from the A15 Attenuator
board. Remove the board.

Co the hybrid
attenuators have the
correct resistance to
ground (see
Table 9-9)7

Replace the bad hybrid
attenuator.

Run the
vertAttenShiftRegRep
diagnostic

Does the test
pass?

Check and repair the
CCATTN signal.

Replace U1150, U1250,
U1350, or U1450.

Vol. 2 Figure 9-139: Attenuator Troubleshooting Procedure
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Vol. 2 Table 9-7: Resistance with P1153 Disconnected

Scans by Artekmedia => 2011

P1153 Pin Resistance to Ground
14 Open
16 300
18 300 2
20 16 kQ

Vol. 2 Table 9-8: Resistance at P1153 with Circuit Board Removed

P1153 Pin Resistance to Ground
16 Open

18 Open

Hybrid +5V 1.2 kQ

Hybrid -5 V 1.3 kQ)

Vol. 2 Table 9-9: Resistance with Circuit Board Removed

U1150-U1450 Pin Hybrid Pin Resistance to Hybrid Ground
Ground

11 17 17 kQ? IC GND

12 20 17 kQ! IC GND

13 10 17 kQ? IC GND

14 18 370 O RELAYGND Pin 8
15 24 370 Q RELAYGND Pin 8
16 11 370 O RELAYGND Pin 8
17 4 370 RELAYGND Pin 8
18 25 1.1 kQ RELAYGND Pin 8

'DMM input current may affect reading.

12
100XGND

100XGND

20
10X

22
10XGND

Vol. 2 Figure 9-140: Attenuator Hybrid

Vol. 2 Figure 9-139: Attenuator Troubleshooting Procedure (Cont.)
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Vol. 2 Figure 9-141: A15 Attenuator Board
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A15 Attenuator Component Locator
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—

CIRCUIT | SCHEM SCHEM BOARD CIRCUIT SCHEM SCHEM BOARD BOARD CIRCUIT | SCHEM SCHEM BOARD BOARD CIRCUIT SCHEM BOARD CIRCUIT | SCHEM BOARD BOARD
NUMBER | NUMBER | LOCATION | NUMBER | LOCATION NUMBER | NUMBER | LOCATION | NUMBER | LOCATICN NUMBER | NUMBER | LOCATION | NUMBER | LOCATION | NUMBER | NUMBER NUMBER NUMBER | NUMBER NUMBER | LOCATION
A1100 A15-0 54 A15 1A c1202 A15-0 48 A5 1A C1310 A15-0 5C A15 28 L1467 A15-0 1D A15 38 U1150 A15-0 3A AlS 1A
A1200 A15-0 58 A15 24 1203 A15-0 48 A15 1A c13n A15-0 20 AlS 2A L1468 A15-0 24 A15 34 u1250 A15-0 3B A5 1A
A1300 A15-0 5C A5 2A C1204 A15-0 4B Al5 24 c1312 A15-0 20 Al5 2A U1350 £15-0 ac A15 2A
A1400 A15-0 5C A1S 3A C1205 A15-0 48 A15 2A c1313 A15-0 ks] A15 2A P1100 A15-0 6A A5 18 U1380 A15-0 2D A1S 2A

C1206 A15-0 58 AlS 14 C1314 A15-0 3D A15 2a P1151 A15-0 1B K15 18 U1450 A15-0 3D A15 3A
c1101 A15-0 4A A15 1A c1207 A15-0 58 A1S 24 C1334 A15-0 20 A15 38 P1153 A15-0 1A K5 34
c1102 A15-0 4A a15 1A C1208 A15-0 58 Al5 24 C1336 A15-0 2A A15 3A P1200 A15-0 68 AlS 28 w1100 A15-0 Lle} A15 1A
Cc1103 A15-0 aa A15 1A C1208 A15-0 68 Al5 1A C1380 A15-0 20 A1S 2A P1300 A15-0 6C A15 2A w1101 A15-0 5D A15 1A
C1104 A15-0 4A A5 1A ci210 A15-0 58 AlS 1A C1382 A15-0 ko] A1S 2A P1351 A15-0 1c AlS 2A w1200 A15-0 50 Al1S 2A
C1105 A15-0 4A a15 1A ci21 A15-0 0 A1S 1A C1401 A15-0 4D A15 3A P1400 A15-0 6C A1 3A w1201 A15-0 5D A5 28
C1106 A15-0 54 Aa15 1A ci212 A15-0 2D A1S 1A C1402 A15-0 40 A15 2A W1300 A15-0 5D A15 2A
c1107 A15-0 5A A15 1A ci1213 A15-0 20 Al5 1A C1403 A15-0 4D A15 2R R1151 A15-0 28 (3 1A w1301 A15-0 50 A15 28
C1108 A15-0 5A A15 1A c1214 A15-0 20 A15 1A C1404 A15-0 40 A5 3A A1152 A15-0 2B A5 1A W1450 A15-0 6D A15 3A
c1108 A15-0 BA A15 1A C1301 A15-0 4c AlS 28 C1405 A15-0 40 AlS A R1351 A15-0 2C A15 2A w1451 A15-0 6D A15 3A
c1110 A15-0 5A A15 1A c1302 A15-0 4C AlS 2A C1406 A15-0 5D A1S 28 R1352 A15-0 2C AtS 3A w1462 A15-0 2D A15 3A
c1111 A15-0 1D A15 1A C1303 A15-0 4Cc Al5 2A c1407 A16-0 50 A1S 3 A1380 A15-0 30 A15 28 w1463 A15-0 2D A5 3A
ci112 A15-0 10 A15 1A C1304 A16-0 4ac A15 2A C1408 A15-0 5D Al LY R1465 A15-0 2D A5 2A W1464 A15-0 50 A1S 3A
ci12 A15-0 2D A15 1A C1305 A15-0 4C AlS 2A C1408 A15-0 8D Al5 28 R14686 A15-0 20 AlS 28 W1465 A15-0 2A AlS 3A
C1114 A15-0 2D A1S 1A C1306 A15-0 5C AlS 2A c1410 A15-0 5D A5 2A R1467 A15-0 2D AtS 1A W1466 A15-0 6D A5 3A
C1134 A15-0 20 A5 3A C1307 A15-0 5C Al5 2A R1468 A15-0 2A AlS 1A w1467 A15-0 2B A5 3A
C1136 A15-0 20 A15 3A C1308 A15-0 5C AtS 2A L1465 A15-0 1D A15 3 w1468 A15-0 2c A5 2A
c1201 A15-0 48 A1S 2A C1309 A15-0 6C A15 2A L1466 A16-0 10 AlS 38 ™1 A15-0 2A A15 2A

*Asterisks indicate components located on the back of the board.
A15 Attenuator Vol.2 9-119
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3]

o

Use this procedure to determine if an
oscilloscope problem is caused by the

Low Voltage Power Supply. Connect the
oscilloscope to the correct power source.

Turn on the principal power switch.

its own?

the oscilloscope
power up, all the diagnostics
pass, but sometime later it
powers down on

Scans by Artekmedia => 2011

Yes

The oscilloscope may have
powered down because it
over-heated. Wait 5 minutes
and power up the oscilloscope.

Are
the front-panel
lights
on?

Press the
ON/STBY button.
Are the front-panel
lights on?

Replace
fuse. Does
fuse blow
again?

y

Tum off the principal power
switch. Disconnect the 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.

'

Check the power supply voltages
on J26 and J27 on the A11 DRAM

Processor/Display board (see
Table 8-10). If necessary,
temporarily short pins 3 and 5 of
J26 to toggle the On/Standby
Control circuit.

Are
the voltages
ok?

Yes

Turn off the principal power switch.
Remove the two power cables from
the right side of the oscilloscope.
Tum on the principal power switch.

!

Without a power supply load,
check the power supply voltages
on the A17 Main LV Power Supply

board (see Table 9-11). If
necessary, temporarily short pins

3 and 5 of J5 to toggle the

On/Standby Control circuit

Are
the voltages

Yes

|

Does the
oscilloscope

work?

Perform the Low Voltage Power Supply
troubleshooting procedure.

Does
it power up
normally and
pass all the
diagnostics?

Tum off the principal power
switch. Disconnect the line cord

oscilloscope have
adequate ventilation (as \_ Yes
specified in Section 2
Operating Inforration
on page 2-10)?

across J27 pins 1
and 3 on the A11 DRAM
Processor/Display
board?

No

Processor/Display
board?

fraom its power source. Remove
the oscilloscope rear cover and Crii‘;ﬁ;’:;‘n”me
cabinet using the Rear Cover :
and Cabinet removal procedure. v
_ Perform the Acquisition
Processor troubleshooting
procedure located in the A10
Acquisition part of this section.
fan's connector
securely attached to J20 N\ N° [Connect
Yes on the A11 DRAM the fan.

Unplug the fan, power up the
/ oscilloscope and probe J20.

Repair the path
from J2 to J27 on
the A11 CRAM :
Processor/Displa S
board. Py there 25 V Yes
across the pins

of J207

ok?

Replace
the fan.

Was the
problem that
the oscilloscope

pass, but sometime later it
powered down on
its own?

powered up, all the diagnostics

The Low Voltage Power
Supply is ok. Troubleshoct
the power supply loads (the
rest of the oscilloscope).

Vol

Vol. 2 Table 9-10: Normal Supply Voltages
(Measured on J26 and J27 on the A11 DRAM Processor/Display board)

Supply Lower Limit Upper Limit
Ground (J26 or J27 pin 15)

+5.1 VA (J27 pin 5) +50V +52V
+5.1 VB (J27 pin 17) +5.0V +52V
+25V (J27 pin 1) +23.5V +27.5V
+5V (J26 pin 39) +49V +51V
-5.1V (J26 pin 17) -49V -5.2V
+15V (J26 pin 11) +14.7 V +15.3V
-15V (J26 pin 7) -147V -153V

Vol. 2 Table 9-11: No-Load Supply Volages
(Measured on J5 and J6 on the A17 Main LV Power Supply board)

Supply Lower Limit Upper Limit
Ground (J5 or J6 pin 15)
+5.1 VA (J6 pin 5) +4.95V +525V
+5.1 VB (J6 pin 17) +495V +525V
+25V (J6 pin 1) +23.5V +27.5V
+5V (J5 pin 39) +0.59V +081V
-5.1V (J5 pin 17) -0.39 V -0.61V gl
+15V (J5 pin 11) +1.05V +175V
-15V (J5 pin 7) -1.06V -1.75V
Perform the Acquisition
Processor troubleshooting

| procedure located in the A10
Acquisition part of this section.

.2 Figure 9-142: A16 Low Voltage Power Supply Module Isolation Troubleshooting Procedure

TDS 520 Component Level Diagnostic and Repair Manual
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v This procedure assumes that you
have performed the Standby Supply
troubleshooting procedure.

> Line voltage and voltages up to 800 VDC are accessible curing this

| procedure. Refer to the Safety Summary at the front of this manual for
Note: the 60 V supply and the jumper safety mronpa.':oq. lurn the powgr Switch off and unplug the power cord
to disable the Input Under Voltage before starting this troubleshooting procedure.
Lockout are both still instalied.
Are Q5
e Qo A1 T woeing e Turn off and dis t Perform the Main Converter Control
gate drive (about 40 jis on Isconnect] .} amn
and 30 s of)? (See the 60 V supply. troubleshooting procedure.
Figure 9-144.)
No
There Is
e are six circuits Input Uﬂd%:’g'tagesl-ﬁgﬁ’ collector-to-emitter
S y Is that can hold U2 pin 6 low. . pinSatzoV: ' voltage of Q2 at 25V
A FEr DRVE sora\ M 210\ e St Uik pn s N5, 7 SR o sa N\ /o Uncervage ookt N1 7 BRI O e N T e e
X Figre 9-145) Pt R Al gl Is U3B pin 7 being OO e 018 pin 7 low? Doss UTB U3 pin 3at 2.5 V2 Is U3 e ot
No pin 2 low? Y at H1r;s nﬁvme%%raruy
Yes :
No No No
No
No
Check and repair the Check and repair U2, Repair the faulty
FET DRIVE circuitry. Q4-Q6, and circuit.
associated circuitry.
- I i = Check and repair the
Reset Detect circuit.

Vol. 2 Figure 9-143: Boost Control Troubleshooting Procedure

D i i i
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.- CH1 5U Q Al 28ps 3.28 U JERT

B - g S S

INUERT

TP T T S ‘
DFF ! ON|DFF

: i S
AT : DT ©  GNID . ON

Vol. 2 Figure 9-144: Q5 and Q6 Gate Drive Waveforms
(With 60 VDC Input, and Bulk — As the Ground Reference)

CH1 : 5U ? i Al 2Bus 3.28. U UVERT

- ive
.‘vl

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

CH1 COUPLING: : ' C 58 N : INUERT

AT ; D . _GND . ON!OFF : ON|DOFF

Vol. 2 Figure 9-145: FET DRIVE Waveform
(With 60 VDC Input, and Bulk — As the Ground Reference)

. Vol. 2 Figure 9-143: Boost Control Troubleshooting Procedure (Cont.)
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Start troubleshooting the Low
. Voltage Power Supply with this
procedure if you know the supply is
bad. This first procedure is the
Standby Supply portion of the Low
Voltage Power Supply
troubleshooting procedure.

NOTE

This procedure requires two DC supplies: a 60 V 2 A supply (current limited
without foldback) and a 0-35 V supply.

| WARNING I

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 inforration.
Turn the power switch off and unplug the power cord before starting this
troubleshooting procedure.

[

Tumn the power switch off. On the A19 Power Factor
Control board, connect a jumper from the positive
side of C1 (top of R15) to the + 12V bias (W2 pin 7).
This will disable the Input Under Voltage Lockout
circuit. Connect a 60 VDC current-limited supply to
bulk cap 