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DLT 5 LOCATING FAULTS IN THE ±42 V LOADS (sheet 1 of 2) 

Caution: Ensure that any leads you disconnect are clear of grounds or electrical elements. 

Enters from: DLT 2 

Procedures: None 

References: Logic Diagrams; tables A-l,A-2; figure A-3 

Exits to: DLT 1, if required, to complete Power Up diagnostic 

Assumption: F3 and/or F4 blow when ±42 V load is connected. This DLT involves alternately 
disconnecting ass'ys AS,A9,A5 and AO (locations A05 and A09 only) until faul t is found. 
Be sure F3 and F4 are good, then precede each Condition below by turning off CB2. 

CONDITIONS 1 2 3 4 5 6 

l. Is F3 (+42 V) the only fuse blown? Y N - - - -
2. Disconnect ±42 V from assembly AS: (refer to figure A-3) . 

a) Remove the two red wires (+42 V) from R2-2. 

b) Remove the two blue wires (-42 V) from Rl-2. 

c) Remove the two black wires (gnd) from R3-2. 

d) Turn on CB2. Did either.F3 or F4 blow? - - y N - -
3. Disconnect ±42 V from emergency retract assembly A9: 

a) Discharge tuning capacitor CS. (WARNING: 440 vol ts!) 

b) Remove red wire from + terminal of dual-diode package CRl. 

c) Remove two blue wires from - terminal of CRl. 

d) Remove single blue wire from AC terminal of dual-diode CR2. 

e) Turn on CB2. Did either F3 or F4 blow? - - - - Y N 

ACTIONS 
l. Turn off CB2, then remove Fault Store capacitor (500 ~F) from JA04. 1 - - - - -

Replace F3 and turn on CB2. If fuse holds, replace capacitor. If 

fuse blows, reinstall capacitor and take next recommended Action. 

2. Go to Condition 2. 2 X - - - -
3. Ass'y AS is OK. Restore wires removed in Condition 1, then qo to - - X - - -

Condition 3. 

4. Replace assembly AS and try Condition 2 again. - - - 1 - -
5. ASs'y A9 is OK. Restore wires removed in Condition 3, then go to - - - - X -

Condition 4 on sheet 2. 

6. Replace assembly A9 and try Condition 3 again. - - - - - 1 

7. Call Field Support. 3 - - 2 - 2 

KQjR-0679-2 
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DLT S LOCATING FAULTS IN THE ±42 V LOADS (sheet 2 of 2) 

Caution: Ensure that any leads you disconnect are clear of grounds or electrical elements'. 

Enters from: DLT 2 

Procedures: None 

References: Logic Diagrams; tables A-l ,A-2; figure A-3 

Exits to: DLT 1, if required, to complete Power Up diagnostic 

Assumption: F3 and/or F4 blow when ±42 V load-is connected. This DLT involves alternately 
disconnecting ass'ys A8,A9,AS and AO (locations AOS and A09 only) until faul t is found. 
Be sure F3 and F4 are good, then precede each Condition below by turning off CB2. 

CONDITIONS 7 8 9 10'11 12 13 14: 

4. Check out head sel/R-W assembly AS: 

a) Disconnect PIOI from assembly AS. 

b) Turn on CB2. Did F3 blow? (AS does not use -42 V. ) Y N - - - - - -
S. Check out ±42 V wiring on logic chassis backpanel: 

a) Remove cards at locations AOS and A09 of logic chassis. 

b) Turn on CB2. Did F3 or F4 blow? - - Y N - - - -
6. Install card AOS and turn on CB2. Did F3 or F4 blow? - - - - Y N - -
7. Install card A09 and turn on CB2. Did F3 or F4 blow? - - - - - - Y N 

ACTIONS 
8. Assembly AS is OK. Reconnect P/JIOl and go to Condition S. X - - - - - - -
9. Replace Piggy-back-ZKN board (Writer) in assembly A5 and try - 1 - - - - - -

Condition 4 again. 

10. Check backpanel wiring between locations A09 and A05. +42 V is on - - 1 - - - - -
pin 33B, -42 V on pin 03B. Voltages come in on W5 harness attaching 

to A09 w/w pins via PA09. 

II. Go to Condition 6. - - - X - - - -
12. Replace card A05 and try Condition 6 again. - - - - 1 - - -
13. Go to Condition 7. - - - - - X - -
14. Replace card A09 and try Condition 7 again. - - - - - - 1 -
15. The ±42 V distribution check out OK. Go to DLT 1, if required, to - - - - - - - X 

complete Power Up diagnostic. 

16. Call Field Support. - 2 2 - 2 - 2 -

K0R-0679-2 
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DLT 6 FIRST SEEK (sheet 1 of 2) 

Warning: None 

Enters from: DLTs 1 through 5 

Procedures: See sheet 2 

References: Logic Diagrams 

Exits to: DLT 7 or sheet 2 of this DLT 

Assumption: 
START light is on, drive is up to speed. 

CONDITIONS 1 2 3 45 67 8 
1. READY light comes on, signifyinq successful First Seek? Y N N N N N 

2. First Seek attemEted? - N N N N N 

3. Check that Heads Loaded switch is transferring: 
a) Press START sw to stop disk. Do not turn off breakers. 

b) Manually push voice coil forward to move heads off unloading 

ramp. Does voice coil attempt to retract? - - N Y Y Y 

4. Check forward drive to voice coil: 

a) Disconnect wire from term. 2 of v.c. (one closest to magnet 

assy) . 

b) Attach + lead of VOM to disconnected wire, com. lead to 

logic gnd. 

c) Press START. 

d) Wait for 15-20 second up-to-speed timeout to expire and then 

chk VOM. Does VOM read approx +40 V? - - - - N Y 

ACTIONS 
I. No problem. Go to DLT 7. X - - - - -
2. Go to Condition 3. - X - - - -
3. Suspect leads to (or contacts in) Em. Retract Relay. - - 1 - - -
4. Suspect open voice coil. - - 2 - - -
5. Replace Heads Loaded switch. - - 3 - - -
6. Replace power amp. - - 4 - 6 -
7. Hds Loaded sw OK. Go to Condition 4 to chk fwd drive on v.c. - - - X - -
8. Suspect card A09 (pwr amp control) . - - - - 1 -
9. Suspect cards All, A03 (direction control) . - - - - 2 -

10. Suspect card A12 (summing amp). - - - - 3 -
II. Suspect card A13 (diff cntr, CAR) . - - - - 4 -
12. Suspect card A05 (speed control) and -XPN board. - - - - 5 -
13. Voice coil should attempt First Seek when up-to-speed timeout - - - - - X 

expires. Go to Condition 5 on sheet 2. 

14. Call Field Support. - - 5 - 7 -

K{ijR-0679-2 
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DLT 6 FIRST SEEK (sheet 2 of 2) 

Warning: None 

Enters from: Sheet 1 

Procedures: Trk Servo Amplitude Check (section 3C) ; Hd-Arm Repl. (3D) , Hd Alignment (3B) 

References: Logic Diagrams 

Exits to: DLT 7 

Assumption: 
START light is on, drive is up to speed. 

CONDITIONS 7 8 9 10 11 12 13 

1. READY light signifies successful First Seek? (From sheet 1.) N N N N N N N 

2. First Seek attempted? (From sheet 1.) Y Y Y Y Y Y Y 

5. Drive attempts First Seek, then unloads? Y Y Y Y - - -
6. Servo preamp input to card AlO OK? - N Y Y - - -
7. Track Servo signal present at AlO-09B (output pin)? - - N Y - - -
8. Drive seeks to forward mechanical stop, FAULT light comes on 

(+42 fuse blows) , but heads don't unload--unit cannot power down? - - - - Y - -
9. Drive seeks to fwd mech stop, waits for FAULT light (+42 fuse 

blows) , then retracts? - - - - - Y -
10. Drive loads heads, hesitates, then creeps to fwd EaT? - - - - - - Y 

ACTIONS 
15. Not sensing dibits. Chk servo preamp input to AlO (Trk Servo Ampl X - - - - - -

Chk) , then go to Condition 6. 

16. Chk ~or continuity /gnds in servo preamp cable (input to AlO) . - 1 - - - - -
17. Replace servo preamp. - 2 - - - - -
18. Replace and align servo head (see Procedures, above) . - 3 - - - - -
19. Suspect card AlO. - - 1 - - - -
20. Suspect propagation of Track Servo signal through cards All, A09, - - - 1 - - -

A12, A04. 

21. Replace power amp. - - - - 3 2 -
22. Suspect velocity transducer and attendant logic on card A12 (cards - - - - 2 - -

A04, All also involved, but checked in Action 23) . 

23. Suspect Fine Enable logic on cards All, A04. - - - - 1 - 1 

24. Suspect cards A12, AlO, A09. - - - - - 1 2 

25. Call Field Support. - 4 2 2 4 3 3 

Kf2JR-0679-2 

A-18 83311300 U 



DLT 7 RTZ/CONTINUOUS SEEKS 

Warning: None 

Enters from: DLT 6 
\ 

Procedures: None 

References: Logic Diagrams 

Exits to: DLT 8 

Assumption: 1. FTU connected to drive via A and B cables 
2. Remote/Local switch on drive (if present) set to REMOTE 
3. LAP installed and drive selected from FTU. 

CONDITIONS 1 23 45 67 8 
1. Actuate RTZ switch on FTU. RTZ successful? y N - - -
2. Set up and perform continuous seeks: 

a) Set FTU Auto Function switch to CONT. 

b) Set all FTU cylinder address switches "off" (down) . 

c) Actuate FTU's START switch. 

d) Sequentially select/deselect cyl addr switches (1,2,4 ... 256, 

512) to step actuator between track 0 and the track indicated 

by the active cyl addr switch. 

Is Continuous Seek successful? y - N - -
3. Select track (cyl) 822: 

• Set cyl addr switches to 366 16 (14668) • 

Is seek to track 822 successful? Y - - N -

4. Select track (cyl) 823: 

• Set cyl addr switches to 367 16 (1467 8) . 

Does Seek Error occur when attempting to go to track 823? Y - - - N 

ACnUN~ 

1. Seeks executed properly--proceed to DLT 8. X - - - -
2. Replace A03 card (Access Control and Sector Decode) • - 1 1 1 1 

3. Replace A04 card (Access Control 1) . - 2 - - -
4. Replace All card (Access Control 2) . - 3 - - -
5. Replace A12 card (D/A Function Generator) . - 4 3 3 3 

6. Replace A07 card (Receivers) • - 5 4 4 4 

7. Replace A13 card (Difference Counter and Control) . - - 2 2 2 

8. Replace A02 card (RPS Steering, et al). - 6 5 5 5 

9. Call Field Support. - 7 6 6 6 

K(2JR-0679-2 
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DLT 8 WRITE 

Warning: None 

Enters from: DLT 7 

Procedures: None 

References: Logic diagrams 

Exits to: DLT 9 

Assumption: 
TB303 FTU connected to drive (REMOTE operation) • FTU's RD/ACC/WR 
switch set to WR position. 

CONDITIONS 1 2 3 45 6 78 910 11 12 
1. FAULT indication given when drive is connected to controller 

but not when connected to FTU? N Y N N N N N N N N 

2. FAULT liqht on FTU panel comes on? N - Y Y Y Y Y Y Y Y 

3. FAULT liqht on SMD panel comes on? N - N Y Y Y Y Y Y Y 

4. Is Fault limited to certain groups of contiguous addresses? - - - - Y N - - - -
5. Check LEDs on back of Operator panel (Ass'y AIO): 

a) WRT FLT on? - - - - - - Y - - -
b) HD SEL FLT on? - - - - - - - Y - -
c) W . R FLT on? - - - - - - - - Y -

d) ON CYL . (W + R) on? - - - - - - - - - y 

ACTIONS 

I. No problem--proceed to DLT 9. X - - - - - - - - -
2. Check that Write Protect switches are OFF. - X - - - - - - - -
3. Chk that +5 V is available. If voltage OK, replace Operator 

Panel. - - X - - - - - - -

4. Go to Condition 4. - - - X - - - - - -
5. Replace A13 card (CAR bits) . - - - - 1 - - - - -
6. Go to Condition 5. - - - - - X - - - -
7. Check that the OFFSET switch on FTU panel is lIoffll (Center 

position) . - - - - - - 1 1 1 1 

8. Replace AOI card (Write PLO) . - - - - - - 2 - - -
9. Replace A14 card (NRZ -+ MFM) . - - - - - - 3 - - -

10. Replace A07 card (Rcurs) . - - - - 2 - 4 2 2 -

II. Replace A02 card (RPS et all . - - - - 3 - 5 3 3 2 

12. REplace A06 card (xmtrs) . - - - - - - 6 4 4 3 

13. Replace A05 card (Write Protect) . - - - - - - 7 - 5 4 

14. Replace A04 card (On Cyl) . - - - - - - - - - 5 

15. Replace Write Driver card on assembly A5. - - - - - - 8 - 6 6 

16. Replace Read Amp card on assembly A5. - - - - - - - 5 - -
17. Call Field Support. - - - - 4 - 9 6 7 7 

K{1jR-0679-3 
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DLT 9 READ 

Warning: None 

Enters from: DLT 7 

Procedures: Head Alignment 

References: Logic diagrams 

Exits to: DLT 10 

Assumption: 
TB303 FTU connected to drive (REMOTE operation) . FTU's 
RD/ACC/WR switch set to RD position. 

CONDITIONS 1 23 45 67 8 
1. Was data read properly? Y N N N N 

2. Is ALT/ONES switch on FTU set to read the data pattern previously 

written on the disk? - N Y - -
3. Is NRZ/MFM switch on FTU set correctly for data being received from 

drive under test? - - Y N -
4. Are errors head-related? - - N - Y 

ACTIONS 

1. No problem--proceed to DLT 10. X - - - -
2. Change switch to agree with data being read and try again. - X - X -
3. Replace A16 card (Read PLO)--for NRZ interface only. - - 1 - -
4. Replace A15 card (Data Latch) . - - 2 - -
5. Replace A14 card (NRZ -+ MFM) . - - 3 - -
6. Replace All ~ card (Offset) . - - 4 - -
7. Replace A07 card (Rcurs) . - - 5 - -
8. Replace A06.card (Xmtrs) . - - 6 - 1 

9. Replace A02'card (RPS et al). - - 7 - 2 

10. Check head alignment per maintenance procedures. - - 8 - 3 

11. Replace Hd Sel/Rd Amp card on assembly AS. - - 9 - -
12. Replace Faulty Head(s) and perform Head Alignment. - - - - 4 

13. Call Field Support. - - 10 - 5 

KIZlR-0679-2 
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DLT 10 POWER DOWN 

Warning: None 

Enters from: DLT 9 

Procedures: None 

References: Logic diagrams 

Exits to: None (diagnostics completed) 

Assumption: Remote operation--Attempt to power-down the drive from the FTU 
Local operation--Press START switch to extinguish START light and power-down 

the drive. 

CONDITIONS 1 23 45 67 8 
l. START light on SMD goes out? (LOCAL mode only. ) Y Y Y Y N 

2. Heads unload? Y Y Y N -
3. Drive motor brakes to a stop. Y N N - -
4. Drive motor coasts to a stop. N N Y - -

ACTIONS 

l. None req'd--diagnostics completed satisfactorily. X - - - -
2. Chk deck interlock switch (or wiring) for grounds. - 1 - - -
3. Chk that Heads Loaded switch has transferred (PA02-4A should be - 2 - - -

at ground). 

4. Replace BXPN brd (ass'y All) or relay brd (ass'y A4) as applicable. - 3 2 - -
5. Chk hysteresis brake and intervening connectors (see logic diagrams); - - 1 - -

if OK, go to next recommended Action. 

6. Replace A03 card (RTZ Latch) . - - - 1 -
7. Replace A12 card (Summing Amp) . - - - 2 -
8. Replace A09 card (Power Amp Control) . - - - 3 -
9. Suspect base of Ql on operator panel (-ZYN card) grounded. Check - - - - 1 

associated components on -ZYN card. 

10. Call Field Support. - 4 3 4 2 

KQlR-0679-2 
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PROCEDURE A: CHECKING DC VOLTAGES 

This procedure defines dc-voltage check­
points on the drive for both load and no-. 
load conditions. It is used in conjunction 
with DLT2 or whenever a dc voltage is sus­
pect. 

The voltage readings in table A-3 may be 
obtained by using either a standard (need1e­
type) or digital volt-ohmmeter. Table A-4 

gives the usual symptoms for a malfunctioning 
power supply. Because spare parts for the 
components in the various supplies are not 
usually provided, a power supply is not nor­
mally repaired in the field, but simply re­
placed by substituting either a new power 
supply board or an entire power supply assem­
bly. 

TABLE A-3. CHECKING DC VOLTAGES 

Volt-Ohmmeter Connections 

Voltage Normal Load No Load Voltage 
to be (A1P/J2 Mated) (A1P/J2 Separated) Readings 

Checked 
+ Probe - Probe + Probe - Probe 

+5 +5 Faston Either of the J2-03 J2-01 +5.1 (±O.OS) 
-5 -5 Faston GND Fastons on J2-0S -5.1 (±O.OS) 
+12 U9-2 ffi35 logic chassis J2-10 or +12 (±2) 
-12 US-2 1 2 or the ground...; J2-0S 

J2-02 -12 (±2) 
+20 +20 Faston plane foil of J2-06 or +20 (±2) 
-20 -20 Faston the -XKV brd J2-04 

J2-12 
-20 (±2) 

+42 A1F3 (see figure J2-13 or +42 (±2) 
-42 A1F4 A-4) • J2-09 J2-14 -42 (±2) 

3~ 
CD 2"I\A~/1 0 If ± 12 vo1taqes remain in the range 

US, U9 7-9 V (± ) or fluctuate between ±12 V and 

Pin o V, suspect a fault in the dc loads. 

Arrangement Verify with no-load readings. Heavy 

I---
overloads such as a dead short will cause 

~ 
the regulator's thermal protect feature 
to drop the output voltage to zero. 

TABLE A-4. FAILURE SYMPTOMS IN POWER SUPPLIES 

Symptom Probable Cause 

1. Noticeable ripple at output Open diode or open 
(checked with oscilloscope) filter capacitor 

2. Less than specified output Shorted diode or shorted 
(ac input ok) filter capacitor 

3. Output decreases significantly Open b1eed~r resistor 
when load is connected. 
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PROCEDURE: 

1. Turn off POWER SUPPLY breaker (CB2) 

2. Raise logic chassis to maintenance po­
sition to give access to voltage 
Fastons. 

3. Be sure that P/J2 is mated to provide 
loads for the supplies to be checked. 

4. Turn on CB2 

5. Using the VOM probe connections from 
the NORMAL LOAD columns of table A-3, 
check each supply voltage. 

6. If any voltage is outside the toler­
ance given in table A-3, or is non­
existent, proceed to check the no­
load voltages by separating P/J2 and 
using the probe connections specified 
in the NO LOAD columns of the table. 
(Turn off CB2 before separating P/J2) 

A-24 

7. If the ±5 V readings are outside the 
tolerances of table A-3, adjust those 
voltages as described under the Plus 
and Minus 5 Volt Regulators procedure 
in section 3B. 

8. If further maintenance is not to be 
performed at this time: 

a. turn off CB2 

b. reconnect P/J2 

c. return the logic chassis to its nor­
mal position and secure the 1/4-turn 
fastener. 

d. turn on CB2 to restore normal drive 
functions. 

833113QO U 
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PROCEDURE B: CHECKING AC INPUTS TO POWER SUPPLIES 

This procedure verifies that a given second­
ary winding of ferroresonant transformer Tl 
has sufficient voltage to drive its associ­
ated power supply. The procedure should 
be performed whenever Tl is suspected as 
the cause for a lower-than-normal dc volt­
age, as measured using Procedure A. Steps 
6 through 16 should also be performed when­
ever either the power supply assembly or 
the -XRV power supply board has been re­
placed, to assure that the previously mal­
functioning supply did not damage the 
transformer. 

NOTE 

The ±5, ±20, and ±42 V sup­
plies constitute the load for 
Tl and its tuning capacitor, 
A1C8. Without a load, Tl 
would oscillate and produce 
meaningless voltage readings. 

For this reason, do not se­
parate P/Jl in an attempt to 
measure the ac input voltages 
directly at the pin-sockets 
of PI. 

T~e first five steps in the procedure, along 
w1th the resistance readings in table A-5, 
assure that the -XKV board itself is not 
shorted. This ensures that the subsequent 
ac input readings will be a valid indication 
of the transformer's performance. Table A-6 
shows the oscilloscope connections for moni­
toring the ac input to each supply. Figure 
A-~ gives the location of those monitoring 
p01nts on the -XKV board. Figure A-5 shows 
the square-wave input (secondary-winding out­
put) and the nominal ac voltages, the latter 
given more precisely in table A-6. 

+5 V ADJ-------=-'/~---.,;.ERLJ 
-c:::r-~ 

--rnm:­
.~ 
~ 

CBIIJ ... -c:::J------;--- 5 V ADJ 
-c::J-

U2 
" U3 I 

Q6 (-5 V) COLL. 

= 

r[J F4 [] 

[J [] = F3 

F2 []1 ~ R20 

FI []-1 RI9 rCRI3 

CR9 

@ 
@ 

±42 V CR7 

9K72 

Figure A-4. AC-Input Probe Points on -XKV Board 
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OSCILLOSCOPE SETTINGS 

SCOPE GNO TO LOG I C GNO 

VOLTS/OIV 
CH I - CD 
CH 2 -NA 

TIME/OIV 
A- VARY FOR CONVENIENT TRACE 
B-NA 

E 
TRIGGERING 

A (USE X I 
B (USE X 

PROBE)- LINE 
PROBE)- NA L---------~------------

.... - '- -r-~""--~f:;;..-.;t;=_' -- -- --
PROBE CONNECTIONS 

CH I (USE X I PROBE)- ® 
CH 2 (USE X PROBE)- NA 

CD ±5 V: E=II V 
± 20 V: E = 22 V 
±42 V: E =44 V 

® SEE TABLE 9K68 

Figure A-5. Tl Inputs to Power Supply (-XKV Board 

PROCEDURE: 

Steps 1 through 5 ensure that there are no 
shorts in the power supplies on the -XKV 
board that might give the erroneous impres­
sion that Tl was at fault rather than the 
board itself. 

1. Turn off CB2 (Power Supply breaker) 

2. Remove the plastic cover protecting 
the -XKV board. 

3. Isolate the -XKV board by separat­
ing connectors P/Jl (to Tl) and 
P/J2 (to dc loads). 

4. Referring to table A-5, check the 
input resistance of each supply. 
Allow time for the input capacitor 
to charge before determining the 
final reading. 

TABLE A-5. CHECKING FOR SHORTED -XKV BOARD 

Power YOM Resistance 
SUPPly Connections (VOM Scale: 

to Jl RxlOO) 

+5 V 1,3 Inf. 
-5 V 5,7 Inf. 

±20 V 6,8 4300~ 
±42 V 2,4 4300~ 

A-26 

5. If any of the four readings are signi­
ficantly lower than those given in 
table A-5, the -XKV board should be 
replaced. 

Steps 6 through 16 check the ac input 
to the -XKV board. 

6. Reconnect P/Jl 

7. Plug in the test scope and set the 
trigger control to LINE. Turn on 
the scope and when the horizontal 
trace becomes visible, center it on 
the graticule. 

8. Connect the scope's ground probe to the 
ground-plane foil of the -XKV board 
(refer to figure A-4) . 

9. Turn on CB2. 

10. Connect the scope's + probe (i.e., CHI 
or CH2, depending upon scope set-up) 
to either lead of the input filter 
capacitor listed in table A-6 for the 
voltage to be checked. (Refer to fig­
ure A-4 for capacitor locations.) 

11. Adjust scope's TIME/DIV control to se­
cure a stable square-wave trace (ref: 
figure A-5) . 

83311300 U 



TABLE A-6. CHECKING AC INPUTS TO -XKV BOARD 

Supply to be Scope Connections AC Input 
Checked. for (Refer to Figure A-I) Voltages 

AC Input + Probe 
(AC Input) 

+5 V Cl 

-5 V C7 

±20 V Cll 

±42 V C16 

12. Adjust scope's VOLTS/DIV control to 
allow easy mental reckoning of the 
voltage represented by the trace, as 
shown against the graticule lines. 

13. Record the voltage (or make a mental 
note, if you trust your visual memory) 
from the ground ieference line on the 
graticule to the top and bottom 
plateaus of the trace, as indicated 
by "E" in figure A-5 (two readings). 

14. Repeat step 13 with the + probe con­
nected to the other lead of the input 
capacitor. 

15. If both steps 13 and 14 show a sym­
metrical wave shape about the ground 
reference line (that is, all four 
voltage readings are the same), and 
are within the tolerance specified 
in table A-6, the Tl winding for that 
particular supply is ok. 

No'rE 

If you suspect a disparity 
between the sets of readings 
taken in steps 10 and 11, 
check the probe points again 
with a VOM, which will make 

83311300 U 

- Probe (Check each Side 
of Input Capacitor) (Ground) 

Ground- 11 V ±l V 
plane 

11 V ±l V foil of 
-XKV 
(see 
A-I) 

board 22 V ±l V fig. 

44 V ±2 V 

any difference more distin­
guishable. Keep in mind 
that the VOM readings will 
be less because they are 
effective, not peak, volt­
ages. 

16. If the voltage readings are not the same, 
or if they are the same but not within 
the tolerances given in table A-6, the 
problem has to be a shorted winding in 
Tl. You may be able to confirm this by 
sniffing the transformer for evidence 
of burned insulation, although this is 
not a definite test. Proceed to step 17. 

WARNING j 
Tuning capacitor AIC8 is 
charged to 440 volts. Be 
sure to discharge it before 
starting step 17. 

17. Replace transformer Tl, using the proce­
dure given in section 2D. 

18. Check the newly installed transformer by 
repeating steps 6 through 14. 
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PROCEDURE C: TROUBLESHOOTING HEAT­
GENERATED PROBLEMS 

CAUTION 
If the heads perform an 
unscheduled retract and the 
START and FAULT lights are 
both off, immediately turn 
off the POWER SUPPLY breaker; 
you have dropped +5 V and 
run the risk of burning up 
the voice coil. Only after 
you've shut off dc power 
should you check to see if 
the power-down resulted from 
a failure on the ac line. 
(Hint: is the blower still 
on? ) 

If you commit the above CAUTION to memory and 
act instinctively upon it, you may one day 
save yourself a lot of trouble; failure of 
the +5 V supply is a common cause for abnor­
mal shut-downs. 

Heat-related problems are easy to diagnose: 
they occur only when the drive gets hot, and 
they disappear when the drive has had a 
chance to cool off. If you suspect a problem 
is heat-related, let the drive cool down, 
then note the failure (or more accurately, 
the absence of the failure) when the drive 
is started up again. Often the trouble­
shooting period can be shortened by applying 
artificial heat to the suspected area (a hair 
dryer is useful here). Once you've diagnosed 
the problem, correct it as you would any 
other malfunction. 
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Heat problems are of two types -- those orig­
inating in the power supplies and those de­
veloping in the various loads. Should a load 
fault take out a 20 V or 42 V fuse, the 
course is clear: simply refer to the appli­
cable "load" DLT. If the load does not pop 
a fuse but merely brings up a FAULT light 
(on the back of the operator panel), the 
table below should offer a starting point 
for correcting the problem. (If the +5 V 
supply goes, of course, the fault lights 
won't work.) 

FAULT 

Voltage (except 
+5 V) 

On Cyl· (~HR) 

Write 

Hd Sel 

PROBLEM RELATED TO 

A05 

A05, A02, A04 

A05, A02, A13, A14, AS 
assy (Write Driver board) 

A05, A02, A07 

A05, A06, AS assy (Hd 
Sel/Rd Amp board) 

Losing ±5 V can be bothersome because those 
supplies maintain a uniform output voltage 
right up to their current limit, and then 
drop to 0 V when that limit is exceeded. 
Should this happen, check to see if the sup­
ply itself is the culprit by disconnecting 
the 5 V load. If the voltage returns to 5 V, 
the fault lies in the load, not the supply. 
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PROCED,URE D: PIN-POINTING VOLTAGE 
FAULTS IN THE LOGIC CHASSIS 
This procedure locates ±S V, ±20 V, and ±42 V 
faults on cards in the logic chassis or in 
the logic chassis backpanel wiring. (There 
is no ±12 V load in logic chassis assembly 
A2. ) 

The test procedure may be conducted in either 
of two ways. The first method is to check 
the ±S V, ±20 V, and ±42 V loads individually 
by entering Procedure D from the applicable 
DLT: 

±S V -- Condition 1 of DLT 3 

±20 V Condition 1 of DLT 4 

±42 V Condition 3 of DLT 6 

The second method is to check all three loads 
at the same time. The test for load faults 
in each voltage is made by adding cards to 
the logic chassis one at a time, so it'is 
more efficient to check all three loads on a 
given card at one time. (Of course, some 
cards will not require all three checks.) 

The second method is the one described below, ' 
and requires that the tests for Conditions 1 
and 2 of DLT 6 have been satisfactorily com­
pleted before entering the procedure. 

NOTE 

It should be pointed out that, 
as shown in table A-I, only 
+S V is used on every card. 
If there is no +S V fault in 
the logic chassis, only the 
cards using the faulted volt­
age(s) need to be removed. 

1. Be certain that Conditions 1 and 2 of 
DLT 6 have been tested with satisfactory 
results before proceeding to step 2. 
(Condition 1 checks the servo capacitors, 
Condition 2 the power amplifier.) 

2. Turn off the POWER SUPPLY (PS) breaker. 

3. Separate PA80 and PA81 from their jacks 
on the logic chassis. 
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4. Ensure that all other connectors are 
properly mated. 

S. Remove all cards from the logic chassis. 
(See NOTE, above, for possible excep­
tion to this "all cards" rule.) 

6. Turn on the PS breaker. 

7. Load faults caused by wiring errors in 
(or damage to) the logic chassis back­
panel will show up as a blown fuse. 
Check the integrity of each fuse as de­
scribed in DLT 2. If a fuse blows, 
carefully raise the logic chassis to the 
maintenance position and check backpanel 
for grounds caused by bent pins or dan­
gling wires. After clearing the fault, 
restore the logic chassis to its normal 
position. 

8. Turn off the PS breaker. You are now 
ready to start putting the cards back in 
the logic chassis one at a time, check­
ing for faults after each one has been 
inserted. 

9. Before inserting a card, examine both 
sides for evidence of arcing across the 
foil. Often the carbon residue around 
an arc area can be removed with an 
alcohol swab and the card won't give 
any more trouble. 

10. Insert the selected card properly. 

11. Turn on the PS breaker, 

12. Using table A-I to determine which volt­
ages are present on the card, check the 
integrity of the applicable fuses. 

13. If step 12 shows a blown fuse, turn off 
the PS breaker, replace the card just 
installed with a fresh one from the 
spare parts bin and try the test again. 

14. If step 12 shows that the fuses are OK, 
turn off the PS breaker and, selecting 
another card, repeat steps 9 through 14. 

IS. When all cards have been checked good, 
return to the applicable "load fault" 
DLT to continue the dc-load checkout on 
the additional assemblies. 
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APPENDIX B 
DECISION LOGIC TABLES (DLTs) 

INTRODUCTION 

Decision logic tables help the maintenance 
technician to organize his thinking when 
problems occur in the drive. For a given 
fault condition (or set of conditions), ac­
tions are recommended to locate and correct 
the fault. The actions are arranged so that 
the corrective measures that are easiest to 
perform (checking a fuse or changing a card 
in the logic chassis, for example) are listed 
before the more difficult tasks such as 
replacing the head/arm assembly or drive 
motor. 

A section called Useful Troubleshooting Aids 
precedes the DLT section and is separated 
from it by a divider page. This section con­
tains two general-interest maintenance pro­
cedures, as well as tables and figures that 
should prove useful throughout the trouble­
shooting effort, particularly to personnel 
not familiar with the SMD. 

The DLT section consists of ten tables, de­
scribed briefly below. 

• DLT 1 shows how to correct problems that 
occur while attempting to "power up" the 
drive. 

• DLT 2 isolates dc power distribution 
problems either to the power supply 
loads or to the power supply module, and 
tells how to cure those that occur with­
in the power supply module itself. 

• DLT 3 shows how to locate power faults 
in the dc loads, defining cures for 
those encountered in the unfused loads 
(±5 V, ±12 V). 

• DLT 4 shows how to locate and correct 
faults in the ±20 V loads. 

• DLT 5 shows how to locate and correct 
faults in the ±42 V loads. 

• DLTs 6 through 9 are to be used with 
the FTU (TB303) to correct various seek 
and read/write errors. 

• DLT 10 shows what to do when a drive 
does not "power down" properly. 

The procedures referred to in the DLTs form 
the last section in this appendix. 
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USING THE DLT 

The DLT is divided into four quadrants. The 
upper-left quadrant, CONDITIONS, contains the 
various test conditions that can be answered 
"yes" or "no". The CONDITIONS quadrant is 
prefaced by any ASSUMPTIONS (that is, pre­
conditions) that must be observed if the test 
results are to be valid. Sometimes, prereq­
uisite actions other than the ASSUMPTIONS 
must be taken before the test for a given 
condition is made. Such steps are included 
in the CONDITIONS quadrant. The yes (Y) or 
no (N) answers to each condition are shown 
in numbered columns in the top-right 
Situations quadrant. 

To use the DLT, first determine whether the 
result of a condition tested is Y or N. If 
two or more conditions exist simultaneously, 
look for a situations column that combines 
the appropriate Y-N answers for those condi­
tions. A dash (-) in the top-right Situations 
quadrant means that the related Condition is 
not a factor in determining what actions are 
to be taken for that situation. 

Next, determine what action should be taken 
for a given test result (i.e., situation) by 
following down the selected column to the 
row marked "1" in the lower-right Sequence 
quadrant. (If there is only one recommended 
action for a given situation, an "X" appears 
instead of the "I".) The recommended action 
is then located by moving across to the 
lower-left ACTIONS quadrant. A dash in a 
column of the Sequence quadrant indicates 
that the related Action isn't applicable. 

After taking the first recommended action, 
repeat the test that gave rise to the situa­
tion. If the test results haven't changed 
(same situation), try recommended action 2, 
and so on, being sure to repeat the test 
after each such action. 

Column 1 is generally reserved for an 
"everything OK" situation. If a DLT requires 
more than one sheet, this "no problem" col­
umn is repeated on each sheet, Similarly, 
the last ACTION on each sheet is a recommen­
dation to "call field support". Don't brood 
over your inadequacy if you reach this last 
entry; not every situation can be covered in 
a DLT! 
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USING A VOM TO CHECK A CAPACITOR 

1. Remove power from the equipment. 

2. Discharge capacitor by momentarily 
shorting the leads with a jumper wire. 
(Use screwdriver for large capacitors.) 

3. Isolate the capacitor by disconnecting 
one lead from the circuit. 

4. Set VOM to X1000 (ohms) scale. 

5. Connect the VOM across the capacitor 
leads. The condition of the capacitor 
is interpreted as follows: 

Meter reading 

Needle goes rapidly to 
full scale (On), then 
regresses to infinity 
(co ) . (See NOTE.) 

Needle goes rapidly to 
full scale and remains 
there. 

Needle deflects slightly 
or not at all. 

NOTE 

Interpretation 

Capacitor OK 

Capacitor 
shorted 

Capacitor open 

Speed with which needle re­
turns to infinity (CO) is a 
function of capacity rating. 
Return swing is rapid for 
small capacitors, becoming 
slower as capacity increases. 
To a lesser degree, return 
swing is also dependent upon 
which meter scale is used. 
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IN-CIRCUIT DIODE CHECKING WITH A VOM 

A diode that is suspect can be given a pre­
liminary check without disconnecting it from 
the circuit. Merely check the diode twice, 
reversing the meter leads between the two 
readings. Of course, power should be off, 
and for your own peace of mind any capacitors 
in the circuit should be discharged. 

Keep in mind that the forward drop across a 
good diode is in the range 5 - l5n~ the 
reverse drop is on the order of 1 Mn. Par­
allel resistances in the circuit will, of 
course, significantly reduce the higher of 
these two readings, but if one is low and 
the other high, chances are the diode is OK. 
If both are low, the diode is probably 
shorted; if both are high, it's probably 
open. 

This check can also be used for a bridge 
rectifier. You'll probably want to check at 
least two diodes in the bridge, because 
back-circuits may give different readings 
across different diodes. 



TABLE B-1. DC VOLTAGES USED BY LOGIC-CHASSIS CARDS 

Loc. +5 V -5 V +12 V +20 V -20 V +42 V -42 V 

AOl .; .; .; .; 

A02 .; 
A03 .; 

A04 .; 

A05 .; .; .; .; * * 
A06 .; .; 

A07 .; .; 

A09 .; .; .; .; * * 
AIO .; .; .; .; 
All .; .; .; .; .; 
A12 .; .; .; 
A13 .; 

A14 .; .; 

A15 .; .; 
A16 .; .; .; .; 

.; = Used 

* = Brought in via back-panel connector 

TABLE B-2. VOLTAGES USED BY ELECTRONIC ASSEMBLIES 

Ass'y Name +5 V -5 V +12 V -12 V +20 V +42 V -42 V 

A4 Motor Relay Brd (with AXPN only) .; 

A5 Hd Select, R/W Amp .; .; .; .; .; .; 

A8 Power Amp .; .; 
A8 Servo Preamp .; .; 

A9 Emergency Retract .; .; 

AIO Operator Panel .; .; 

All _XPN Board .; .; .; 

.; = Used 
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C5 (BLOWER MTR. 

C 8 (TUNING CAP. FOR T 1) 
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Figure B-1. Electrical Components on Base 
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REAR 
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" " 

FRONT 

• 

" DRIVE MOTOR AND PULLEY 
"(HYSTERESIS BRAKE NOT SHOWN) C7 

K2 

EMERG. RETRACT 
CAPACITOR 

EMERG. RETRACT 
RELAY 

NOTE: DECK IN MAINTENANCE POSITION, 
VIEWED FROM LEFT SIDE OF UNIT. 

Figure B-2. Electrical Components on Deck 

9K62 
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CR5 ___ I 

~ 
CR1-B-

CR3-G­

CR6~ CR2-tr 

@ CR4-§-

F3 (+42 V) 

F4 (-42 V) 

CR5 (+12 V) 

CR6 (-12 V) 

o 

Figure B-3. External Components on Power Supply Module 
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I~SIDE THE 
PWR SUPPLY 
CHASSIS OK 
SO:\IE C:\ITS 
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CI 

* 
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AO 
LOGIC CHASSIC 

(SHOWN IN MAINTENANCE POSITION) 

PAl 

••••• I. I 
· · · · ·V L..f-J~)-I-I)j'+-' 

9K64 

Figure B-4. DC Connections to Logic Chassis 

C2 

CR5 

* 

* * eR6 

POINTS 

3, 5 
11, 13 

F1 
F2 
F3 
F4 

CAP OF CR5 
CAP OF CR6 

MEASURE (±100/0) 

20 V AC TO POINT 8 
40 V AC TO POINT 8 
+20 V TO POINT 8 
-20 V TO POINT 8 
+42 V TO POINT 8 
-42 V TO POINT 8 
+12 V TO POINT 8 
-12 V TO POINT 8 

NOTE: ASTERISKED COMPONENTS ARE 
RECOMMENDED SPARE PARTS, AS 
ARE THE EIGHT DIODES ON BACK 
OF PC BOARD. 

~408~ __________ ~ 

GROUND 9K65 

Figure B-S. Voltage Checkpoints on Assembly A3 
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R2-2 +42 V 

R 1-2 -42 V 

R3-2 ±42 V GND 

JI-IO(+42 V) 

LJ.-4--- A9CRI (+) 

RED A8-E13 

9K67 

Figure B-6. 30 W Resistor Locations for Assembly A8 
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DECISION LOGIC TABLES 





DLT 1 POWER UP (sheet 1 of 2) 

Warning: Tuning capacitor C8 is charged to 440 volts. Treat it with respect! 

Enters from: Assumptions 

Procedures: A, B 

References: Figures A-I through A-3 

Exits to: DLTs 2,4,5; or sheet 2 of this DLT 

Assumption: l. AC power connected 
2. Disk pack installed on drive 
3. Attempt to power-up and start drive from SMD panel. 

CONDITIONS 1 2 34 56 78 910 11 12 
1. Blower starts when AC POWER breaker is actuated? Y N N - - - - - - - -
2. AC POWER breaker trips when actuated? N N Y - - - - - - - -
3. POWER SUPPLY (PS) breaker trips when actuated? N - - Y N N N N N N N 

4. Logic fan starts when PS breaker is actuated? Y - - - N Y Y Y Y Y Y 

5. ±5 V OK? (Use Procedure A to check all dc voltages. ) Y - - - - N N - - - -
6. No ±5 V; ±12, ±20, ±42 voltages significantly low? N - - - - - Y - - - -

7. ±12, ±20 voltages OK? Y - - - - - - N - Y -
8. ±42 V OK? Y - - - - - - - N - Y 

9. 20 V fuse(s) blown? (Either or both. ) N - - - - - - - - Y -
10. 42 V fuse(s) blown? (Either or both. ) N - - - - - - - - - Y 

ACTIONS 

l. Continue with Condition 11 on sheet 2. X - - - - - - - - - -
2. If pwr plug customer-provided, chk phase and gnd connections. - 1 1 - - - - - - - -
3. Pull blower connector. If trouble persists, blower is OK. - - 2 - - - - - - - -
4. Disconnect hour meter. If trouble persists, meter is OK. - - 3 - - - - - - - -
5. Check/replace AC POWER breaker. - 2 4 - - - - - - - -
6. Check for ac at line filterj replace line filter if required. - 3 - - - - - - - - -
7. Check for open blower, blower capacitor, or blower cable. - 4 - - - - - - - - -
8. Suspect shorted logic fan or cable. - - - 1 - - - - - - -
9. Suspect shorted tuning capacitor. See WARNING, above. - - - 2 - - - - - - -

10. Check PS brkr for short/gnd to frame. - - - 3 - - - - - - -
ll. Suspect short in dc network. Troubleshoot per DLT 2. - - - 4 - - - - - - -
12. Suspect open circuit in logic fan or cabling. - - - - 1 - - - - - -
13. ' Chk PS brkr for ac input. If input present replace brkr. - - - - 2 - - - - - -
14. Troubleshoot per Procedure B. - - - - - 1 - 1 1 - -
15. Suspect open tuning capacitor. See WARNING, above. - - - - - - 1 - - - -
16. Fault is in ±20 V load. Go to DLT 4. - - - - - - - - - X -
17. Fault is in ±42 V load. Go to DLT 5. - - - - - - - - - - X 

18. Call Field Support. - 5 5 5 3 2 2 2 2 - -

K{2lR-0679-3 
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DLT 1 POWER UP (sheet 2 of 2) 

Warning: None 

Enters from: Sheet 1 

Procedures: A, C 

References: Figures A-l through A-3; DLT 6; Logic Diagrams 

Exits to: DLT 7 

Assumption: 1. AC power connected 
2. Disk pack installed on drive 
3. Attempt to power-up and start drive from SMD panel. 

CONDITIONS 1 12 13 14 15 16 17 18 19 
11. AC POWER or drive thermal brkr tr ips when PS brkr is actuated? N Y N N N N N N N 

12. AC POWER or drive thermal brkr trips when START sw is pressed? N - Y N N N N N N 

13. START light comes on when START switch is pressed? Y - - N N Y Y Y Y 

14. Drive motor starts when START switch is pressed? Y - - Y N N Y Y Y 

lS. Drive motor comes up to speed? Y - - - - - N Y Y 

16. Heads load? (READY light comes on. ) Y - - - - - - N Y 

17. Drive motor cuts out after lS-second timeout expires? N - - - - - Y - -
18. PS brkr trips after drive has been operating for a time? N - - - - - - - Y 

ACTIONS 
19. Power Up and First Seek completed properly. Go to DLT 7. X - - - - - - - -
20. Suspect Run triac. - 1 - - - 6 - - -
2l. Suspect Run logic. Chk logic diagrams, beginning with -XPN - 2 - - - - 1 - -

brd. 

22. Suspect Start triac. - - 1 - - - - - -
23. Suspect drive motor start capacitor (C6) . - - 2 - - S - - -
24. Suspect open Start winding in drive motor. - - 3 - - 9 - - -
2S. Suspect START switch/indicator. - - - 1 - - - - -
26. Chk for presence of +S V per Procedure A. - - - - 1 - - - -
27. Chk for +20 V to motor relay brd (if Assembly A4 is present - - - - - 4 - - -

in drive) . 

28. Local/Remote sw (BXPN board only) not in LOCAL . - - - - - 1 - - -
29. Check all interlocks. - - - - 2 2 - - -
30. Chk drive mtr thermal brkr. If tripped, determine cause. - - - - - 3 - - -
31. Chk hysteresis brake for mechanical binding. - - - - - 7 2 - -
32. If brake energized, chk logic (motor relay brd or -XPN brd) . - - - - - 8 3 - -
33. Suspect speed sensor or attendant logic, starting with -XPN - - - - - - 4 - -

brd. 

34. Suspect open Run winding in drive motor. - - - - -~O - - -
3S. Refer to DLT 6, First Seek. - - - - - - - X -
36. Suspect overloaded (overheated? ) power supply. Troubleshoot - - - - - - - - 1 

per Procedure C. 

37. Call Field Support. - 3 4 2 3~1 S - 2 

KrzlR-0679-3 
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DLT 2 ISOLATING PROBLEMS IN THE DC NETWORK (sheet 1 of 2) 

Warning: None 

Enters from: DLT 1 

Procedures: B 

References: Figures A-l,A-2,A-3,A-5 

Exits to: DLT 3 

Assumption: POWER SUPPLY (PS) breaker trips immediately upon being actuated. 
Breaker, CB, logic fan are all OK. 

CONDITIONS 1 2 3 45 67 8 
1. Isolate p.s. module from dc loads: Separate PIJI (be sure not to 

isolate module from Tl by separating P/JlOO}--both connectors are in 

same harness. Turn on PS brkr. Does PS brkr trip? N Y - - - -
2. Isolate +5 V supply: Remove ring-tongue leads from AC terminals of 

ass'y AI. Turn on PS brkr. Does PS brkr trip? - - N Y - -
3. Isolate -5 V supply: Remove ring-tongue leads from AC terminals of 

ass'y A2. Turn on PS brkr. Does PS brkr trip? - - - - N Y 

ACTIONS 
1- Problem is in a power supply load. To isolate, go to DLT 3. X - - - - -
2. Problem is in the power supply module. Go to Condition 2. - X - - - -
3. Check ac input to supply as given in Procedure B. - - 1 - 1 -
4. Replace ass'y Al (+5 V supply) or take next recommended Action. - - 2 - - -
5. +5 V supply is OK. Reconnect Al leads and go to Condition 3. - - - X - -

6. Replace ass'y A2 (-5 V supply) or take next recommended Action. - - - - 2 -
7. -5 V supply is OK. Reconnect A2 leads. Then replace assembly A3 - - - - - 1 

or take next recommended Action. 

8. In lieu of assembly replacement, replace entire p. s. module or, if - - 3 - 3 2 

applicable, go to next recommended Action. 

9. If assembly A3 is suspected, the specific supply may be pinpointed - - - - - 3 

by the procedure given on sheet 2. The procedure requires unsolder-

ing leads on the A3 board so as to individually test the two sup-

plies. Such action generally voids the warranty on the A3 assembly, 

and should be attempted only as a "last resort" fix. 

10. Call Field Support. - - 4 - 4 4 

K0R-0679-2 
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DLT 2 ISOLATING PROBLEMS IN THE DC NETWORK (sheet 2 of 2) 

Warning: None 

Enters from: Sheet 1 

Procedures: Using a VOM to Check a Capacitor; In-Circuit Diode Checking With a VOM;A 

References: Figure A-S 

Exits to: 
Assumption: Assembly A3 has been determined as the cause of the power supply module 

failure. Theprocedure below is being attempted in an effort to repair, 
rather than replace, assembly A3. 

CONDITIONS 1 2 3 45 67 8 
l. Isolate ±20 V supply: 

a) Turn off PS breaker. 

b) Carefully unsolder leads to solder points 3 and 5 on PC 

assembly A3. (Refer to figure A-5 for solder points.) 

c) Turn on PS breaker. Does PS breaker trip? N Y 

ACTIONS 
1. Fault has to be in the ±42 ·V supply. Proceed as follows: 1 -

a) Turn off PS breaker. 

b) Carefully resolder leads to solder points 3 and 5. 

c) Carefully unsolder leads to solder points 11 and 13. 

d) With p.s. schematic as a reference (Sheet 48 in diagrams 

section) , check for faulty diodes/capacitors using the two 

procedures in the "Useful Troubleshooting Aids" section of 

this appendix. 

2. Replace the defective component (s) . 2 2 

3. Fault is in the ±20 V supply. With p.s. schematic as a reference, - 1 

check for faulty diodes/capacitors as directed in Action Id. 

4. Turn on PS brkr and chk for proper dc voltages per Procedure A. 3 3 

5. Reconnect P/Jl (for full load) and repeat voltage measurements to 4 4 

verify the fix. 

KQ!R-0679-2 
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DLT 3 LOCATING FAULTS IN THE DC LOADS (sheet 1 of 2) 

Warning: Discharge C8 each time you turn off the POWER SUPPLY (PS) breaker 

Enters from: DLT 2 

Procedures: D 

References: Figures A-l,A-2,A-3; Tables A-l,A-2 

Exits to: DLT 4, DLT 5 

Assumption: with P/Jl separated to isolate the dc loads from the power supply module, 
the PS breaker holds when actuated, indicating a fault in one or more of 
the power supply loads. 

CONDITIONS 1 2 3 45 6 7 89 10 11 12 
l. Examine ±20 V fuses (Fl,F2) on A3. Is either fuse blown? N Y - - - - - - - - -
2. Examine ±42 V fuses (F3,F4) on A3. Is either fuse blown? N - Y - - - - - - - -
3. Restrict dc load to ±5 V on logic chassis: 

a) Remove ±20 V and ±42 V fuses (4) . 

b) Remove P10l from assembly A5 (ref: figure A-3) . 

c) Remove PAlO from logic backpanel (to isolate servo preamp) . 

d) Remove P201 from operator panel, ass'y A10. 

e) Remove P205 from -XPN brd, ass'y All (ref: figure A-3) . 

f) Remove PAl from backpanel (±12 V, et al) . 

g) Reconnect P/Jl, then turn on PS brkr. Does PS brkr trip? - - - N Y - - - - - -
4. Restore ±12 V to logic chassis: Turn off PS brkr, reconnect 

PAl to backpanel, turn on PS brkr. Does PS brkr trip? - - - - - N Y - - - -
5. Restore +5 V to operator panel: Turn off PS brkr, reconnect 

P/J201, turn on PS brkr. Does PS brkr trip? - - - - - - - N Y - -
6. Restore ±5 V to assembly A5: 

a) Turn off PS brkr. 

b) Remove PAl from backpanel (to keep ±12 V from A5) . 

c) Reconnect P/J10l and turn on PS brkr. Does PS brkr trip? - - - - - - - - - N Y 
_ ... -- -

ACnON~ 
--

l. Go to Condition 3. X - - - - - - - - - -
2. Go to DLT 4 to locate ±20 V load fault. - X - - - - - - - - -
3. Go to DLT 5 to locate ±42 V load fault. - - X - - - - - - - -
4. ±5 V to logic chassis is OK. Go to Condition 4. - - - X - - - - - - -
5. Go to Procedure D to locate ±5 V fault in logic chassis. - - - - 1 - - - - - -
6. ±12 V to logic chassis is OK. Go to Condition 5. - - - - - X - - - - -
7. Chk PAl cable for shorts/grounds. If cable is OK, go to - - - - - - 1 - - - -

Procedure D to locate ±12 V fault in logic chassis. 

8. Operator panel OK. Go to Condition 6. - - - - - - - X - - -
9. Chk P/J201 cable for shorts/grounds. If OK, replace ass' y A10. - - - - - - - - 1 - -

10. ±5 V to A5 is OK. Go to Condition 7 on sheet 2. - - - - - - - - - X -
11. Chk P/J10l cable for shorts/grounds. If OK, replace ass'y A5. - - - - - - - - - - 1 

12. Call Field Support. - - - - 2 - 2 - 2 - 2 

K{2lR-0679-3 

83311300 U B-15 



DLT 3 LOCATING FAULTS IN THE DC LOADS (sheet 2 of 2) 

Warning: Discharge C8 each time you turn off the PS breaker 

Enters from: Sheet 1 

Procedures: None 

References: Figures A-I ,A-2 ,A-3 i tables A-l,A-2 

Exits to: None 

Assumption: The dc fault has been localized to one of the following unfused loads: 
±5 V in assy All ±12 V in assy A5 

±12 V in assy All 

CONDITIONS 12 13 14 lS 16 17 
7. Restore ±12 V to A5: Turn off PS brkr, reconnect PAl to backpanel, 

turn on PS brkr. Does PS brkr trip? N Y - - - -
8. Restore ±5 V to ass'y All: Turn off PS brkr, reconnect P/J205, 

turn on PS brkr. Does PS brkr trip? - - N Y - -
9. Restore ±12 V to servo preamp: Turn off PS brkr, reconnect PAlO to 

backpanel, turn on PS brkr. Does PS brkr trip? - - - - N Y 

ACTIONS 
13. ±12 V to A5 is OK. Go to Condition 8. X - - - - -
14. Recheck cables for PAl and PIOL If still OK, ±12 V is bad on - 1 - - - -

assembly A5. Replace A5. 

15. ±5 V to -XPN brd is OK. Go to Condition 9. - - X - - -
16. Check P205 cable for shorts/grounds. If OK, replace -XPN board. - - - 1 - -
17. ±5 V and ±12 V distribution is OK. - - - - X -
18. Check PAID cable for shorts/grounds. If OK, replace servo preamp. - - - - - 1 

19. Call Field Support. - 2 - 2 - 2 
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DLT 4 LOCATING FAULTS IN THE ±20 V LOADS 

Warning: Discharge C8 each time you turn off CB2 to separate or mate connectors 

Enters from: DLT 2 
I 

\... Procedures: None 

References: Logic Diagrams; tables 

Exits to: DLT 1, if required to complete Power Up diagnostic. 

Assumption: Fl or F2 blows when ±20 V loads connected. Be sure that Fl and F2 are 
good, then precede each Condition listed below by turning off CB2. 

CONDITIONS 1 2 3 45 6 78 910 11 12 
1. Restrict ±20 V distribution to the logic chassis: 

a) Remove PIOl from assembly AS. 

b) Remove P20S from -XPN brd (assembly All) . 

c) Turn on CB2. Does either Fl or F2 blow? Y N - - - - - - - -
2. Add assembly AS to +20 V load: 

a) Reconnect P/JI01. 

b) Turn on CB2. Does Fl (+20 V) blow? - - Y N - - - - - -

3. Add -XPN board (assembly All) to +20 V load: 

a) Reconnect P/J20S to -XPN board. 

b) Turn on CB2. Does Fl (+20 V) blow? - - - - Y N - - - -
4. Check out ±20 V wiring on logic chassis: 

a) Remove cards A01,AOS,A09,AIO,All,A12,A16. (All use 

±20 V.) 

b) Turn on CB2 and check Fl and F2. Did either fuse blow? - - - - - - Y N - -
S. Check individual ±20 V cards: 

a) Select a ±20 V card and insert it in the proper card 

I slot. 

"--- b) Turn on CB2. Did either Fl or F2 blow? - - - - - - - - Y N 

ACTIONS 

1. Problem is in the logic chassis. Go to Condition 4. X - - - - - - - - -
2. Go to Condition 2. - X - - - - - - - -

3. Chk PIOI cable for shorts/gnds. If OK, replace assembly AS. - - 1 - - - - - - -
4. Go to Condition 3. - - - X - - - - - -
S. Chk P20S cable for shorts/gnds. If OK, replace -XPN board. - - - - 1 - - - - -
6. Check logic chassis backpanel wiring: +20 V is on pin 33B, - - - - - - X - - -

-20 V is on pin 02B. If problem cannot be located, special-

order a new logic chassis. 

7. Go to (or repeat) Condition S. When all cards OK, go to - - - - - - - X - X 

Action 9. 

8. Replace the defective card and try Condition S again. - - - - - - - - 1 -
9. The ±20 V loads now check out to be OK. Return to DLT 1, if - - - - - X - - - -

required, to complete the Power Up diagnostic. 

10. Call Field Support. - - 2 - 2 - - - 2 -
K!/lR-0679-3 
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DLT S LOCATING FAULTS IN THE ±42 V LOADS (sheet 1 of 2) 

Warning: Ensure that any leads you disc'onnect are clear of grounds or electrical elements. 

Enters from: DLT 2 

Procedures: None 

References: Logic Diagrams; tables B-l,B-2; figure B-6 

Exits to: DLT 1, if required, to complete Power Up diagnostic 

Assumption: F3 and/or F4 blow when ±42 V load is connected. This DLT involves alternately 
disconnecting ass' ys AS ,A9 ,AS and AO (locations AOS and A09 only) until faul t is found. 
Be sure F3 and F4 are good, then precede each Condition below by turning off CB2. 

CONDITIONS 1 23 45 67 8 
l. Is F3 (+42 V) the only fuse blown? Y N - - - -
2. Disconnect ±42 V from assembly AS: (refer to figure B-6) . 

a} Remove the two red wires (+42 V) from R2-2. 

b} Remove the two blue wires (-42 V) from Rl-2. 

c} Remove the two black wires (gnd) from R3-2. 

d} Turn on CB2. Did either F3 or F4 blow? - - Y N - -
3. Disconnect ±42 V from emergency retract assembly A9: 

a} Discharge tuning capacitor CS. (WARNING: 440 volts!) 

b} Remove red wire from + terminal of dual-diode package CRl. 

c} Remove two blue wires from - terminal of CRl. 

d} Remove single blue wire from AC terminal of dual-diode CR2. 

e} Turn on CB2. Did either F3 or F4 blow? - - - - Y N 

ACTIONS 

l. Turn off CB2, then remove Fault Store capacitor (SOO jJF) from JA04. 1 - - - - -
Replace F3 and turn on CB2. If fuse holds, replace capacitor. If 

fuse blows, reinstall capacitor and take next recommended Action. 

2. Go to Condition 2. 2 X - - - -
3. Ass'y AS is OK. Restore wires removed in Condition 1, then go to - - X - - -

Condition 3. 

4. Replace assembly AS and try Condition 2 again. - - - 1 - -
S. ASS'y A9 is OK. Restore wires removed in Condition 3, then go to - - - - X -

Condition 4 on sheet 2. 

6. Replace assembly A9 and try Condition 3 again. - - - - - 1 

7. Call Field Support. 3 - - 2 - 2 
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DLT S LOCATING FAULTS IN THE ±42 V LOADS (sheet 2 of 2) 

Warning: Ensure that any leads you disconnect are clear of grounds or electrical elements. 

Enters from: DLT 2 

Procedures: None 

References: Logic Diagrams; tables B-l,B-2; figure B-6 

Exits to: DLT 1, if required, to complete Power Up diagnostic 

Assumption: F3 and/or F4 blow when ±42 V load is connected. This DLT involves alternately 
disconnecting ass'ys A8,A9,A5 and AO (locations AOS and A09 only) until faul t is found. 
Be sure F3 and F4 are good, then precede each Condition below by turning off CB2. 

CONDITIONS 7 8 9 10 1112 13 14 
4. Check out head sel/R-W assembly AS: 

a) Disconnect PIOl from assembly AS. 

b) Turn on CB2. Did F3 blow? (AS does not use -42 V.) Y N - - - - - -
S. Check out ±42 V wiring on logic chassis backpanel: 

a) Remove cards at locations A05 and A09 of logic chassis. 

b) Turn on CB2. Did F3 or F4 blow? - - Y N - - - -
6. Install card A05 and turn on CB2. Did F3 or F4 blow? - - - - Y N - -
7. Install card A09 and turn on CB2. Did F3 or F4 blow? - - - - - - Y N 

ACTIONS 
8. Assembly A5 is OK. Reconnect P/JIOl and go to Condition 5. X - - - - - - -
9. Replace piggy-back -ZKN board (Writer) in assembly A5 and try - 1 - - - - - -

Condition 4 again. 

10. Check backpanel wiring between locations A09 and A05. +42 V is on - - 1 - - - - -
pin 33B, -42 V on pin 03B. Voltages come in on W5 harness attaching 

to A09 w/w pins via PA09. 

11. Go to Condition 6. - - - X - - - -
12. Replace card A05 and try Condition 6 again. - - - - 1 - - -
13. Go to Condition 7. - - - - - X - -
14. Replace card A09 and try Condition 7 again. - - - - - - 1 -
15. The ±42 V distribution checks out OK. Go to DLT 1, if required, to - - - - - - - X 

complete Power Up diagnostic. 

16. Call Field Support. - 2 2 - 2 - 2 -
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DLT 6 FIRST SEEK (sheet 1 of 2) 

Warning: None 

Enters from: DLTs 1 through 5 

Procedures: See sheet 2 

References: Logic Diagrams 

Exits to: DLT 7 or sheet 2 of this DLT 

Assumption: 
START light is on, drive is up to speed. 

CONDITIONS 1 2 3 45 67 8 
1. READY light comes on, signifying successful First Seek? Y N N N N N 

2. First Seek attempted? - N N N N N 

3. Check that Heads Loaded switch is transferrinq: 

a) Press START sw to stop disk. Do not turn off breakers. 

b) Manually push voice coil forward to move heads off unloading 

ramp. Does voice coil attempt to retract? - - N Y Y Y 

4. Check forward drive to voice coil: 

a) Disconnect wire from term. 2 of v.c. (one closest to magnet 

assy) • 

b) Attach + lead of VOM to disconnected wire, com. lead to 

logic gnd. 

c) Press START. 

d) Wait for 15-20 second up-to-speed timeout to expire and then 

chk VOM. Does VOM read appro x +40 V? - - - - N Y 

ACTIONS 
l. No problem. Go to DLT 7. X - - - - -
2. Go to Condition 3. - X - - - -
3. Suspect leads to (or contacts in) Em. Retract Relay A9K2. - - 1 - - -
4. Suspect open voice coil. - - 2 - - -
5. Replace Heads Loaded switch. - - 3 - - -
6. Replace power amp. - - 4 - 6 -
7. Hds Loaded sw OK. Go to Condition 4 to chk fwd drive on v.c. - - - X - -
8. Suspect card A09 (pwr amp control) . - - - - 1 -
9. Suspect cards All, A03 (direction control) . - - - - 2 -

10. Suspect card A12 (summinq amp). - - - - 3 -
ll. Suspect card A13 (diff cntr, CAR) . - - - - 4 -
12. Suspect card A05 (speed control) and -XPN board. - - - - 5 -
13. Voice coil should attempt First Seek when up-to-speed timeout - - - - - X 

expires. Go to Condition 5 on sheet 2. 

14. Call Field Support. - - 5 - 7 -
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DLT 6 FIRST SEEK (sheet 2 of 2) 

Warning: None 

Enters from: Sheet 1 

Procedures: Trk Servo Amplitude Check (section 3C) ; Hd-Arm Rep1. (3D) , Hd Alignment (3B) 

References: Logic Diagrams 

Exits to: DLT 7 

Assumption: 
START light is on, drive is up to speed. 

CONDITIONS 7 8 910 11 12 13 

1. READY light signifies successful First Seek? (From sheet 1.) N N N N N N N 

2. First Seek attempted? (From sheet 1.) Y Y Y Y Y Y Y 

5. Drive attempts First Seek, then unloads? Y Y Y Y - - -
6. Servo preamp input to card AlO OK? - N Y Y - - -
7. Track Servo signal present at AlO-09B (output pin)? - - N Y - - -
8. Drive seeks to forward mechanical stop, FAULT light comes on 

(+42 fuse blows) , but heads don't unload--unit cannot power down? - - - - Y - -
9. Drive seeks to fwd mech stop, waits for FAULT light (+42 fuse 

blows) , then retracts? - - - - - Y -
10. Drive loads heads, hesitates, then creeps to fwd EaT? - - - - - - Y 

ACTIONS 
15. Not sensing dibits. Chk servo preamp input to AID (Trk Servo Ampl X - - - - - -

Chk) , then go to Condition 6. 

16. Chk for continuity/gnds in servo preamp cable (input to AlO) . - 1 - - - - -
17. Replace servo preamp. - 2 - - - - -
18. Replace and align servo head (see Procedures, above) . - 3 - - - - -
19. Suspect card AIO. - - 1 - - - -
20. Suspect propagation of Track Servo signal through cards All, A09, - - - 1 - - -

A12, A04. 

21. Replace power amp. - - - - 3 2 -
22. Suspect velocity transducer and attendant logic on card A12 (cards - - - - 2 - -

A04, All also involved, but checked in Action 23) . 

23. Suspect Fine Enable logic on cards All, A04. - - - - 1 - 1 

24. Suspect cards A12, AlO, A09. - - - - - 1 2 

25. Call Field Support. - 4 2 2 4 3 3 
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DLT 7 RTZ/CONTINUOUS SEEKS 

Warning: None 

Enters from: DLT 6 

Procedures: None 

References: Logic Diagrams 

Exits to: DLT 8 

Assumption: 1. FTU connected to drive via A and B cables 
2. Remote/Local switch on drive (if present) set to REMOTE" 
3. LAP installed and drive selected from FTU. 

CONDITIONS 1 23 45 67 8 
l. Actuate RTZ switch on FTU. RTZ successful? Y N - - -

2. Set up and perform continuous seeks: 

a) Set FTU Auto Function switch to CONT. 

b) Set all FTU cylinder address switches "off" (down) . 

c) Actuate FTU's START switch. 

d) S'equentially select/deselect cyl addr switches (1,2,4 ... 256, 

512) to step actuator between track 0 and the track indicated 

by the active cyl addr switch. 

Is Continuous Seek successful? Y - N - -
3. Select track (cyl) 822: 

• Set cyl addr switches to 366 16 (14668) • 

Is seek to track 822 successful? Y - - N -

4. Select track (cyl) 823: 

• Set cyl addr switches to 367 16 (1467 8) • 

Does Seek Error occur when attempting to go to track 823? Y - - - N 

ACTIONS 
1. Seeks executed properly--proceed to DLT 8. X - - - -
2. Replace A03 card (Access Control and Sector Decode) . - 1 1 1 1 

3. Replace A04 card (Access Control 1) . - 2 - - -
4. Replace All card (Access Control 2) . - 3 - - -
5. Replace A12 card (D/A Function Generator). - 4 3 3 3 

6. Replace A07 card (Receivers) . - 5 4 4 4 

7. Replace A13 card (Difference Counter and Control) . - - 2 2 2 

8. Replace A02 card (RPS Steering, et al). - 6 5 5 5 

9. Call Field Support. - 7 6 6 6 
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DLT 8 WRITE 

Warning: None 

Enters from: DLT 7 

Procedures: None 

References: Logic diagrams 

Exits to: DLT 9 

Assumption: 
TB303 FTU connected to drive (REMOTE operation) . FTU'S RD/ACC/WR 
switch set to WR position. 

CONDITIONS 1 2 3 45 6 78 910 11 12 

I. FAULT indication given when drive is connected to controller 

but not when connected to FTU? N Y N N N N N N N N 

2. FAULT light on FTU panel comes on? N - Y Y Y Y Y Y Y Y 

3. FAULT liqht on SMD panel comes on? N - N Y Y Y Y Y Y Y 

4. Is Fault limited to certain groups of contiguous addresses? - - - - Y N - - - -
5. Check LEDs on back of Operator panel (Ass'y AIO): 

a) WRT FLT on? - - - - - - Y - - -
b) HD SEL FLT on? - - - - - - - Y - -
c) W R FLT on? - - - - - - - - Y -
d) ON CYL (W + R) on? - - - - - - - - - Y 

ACTIONS 
I. No problem--proceed to DLT 9. X - - - - - - - - -
2. Check that Write Protect switches are OFF. - X - - - - - - - -
3. Chk that +5 V is available. If voltage OK, replace Operator 

Panel. - - X - - - - - - -
4. Go to Condition 4. - - - X - - - - - -
5. Replace A13 card (CAR bits) . - - - - 1 - - - - -
6. Go to Condition 5. - - - - - X - - - -
7. Check that the OFFSET switch on FTU panel is "off" (Center 

position) . - - - - - - 1 1 1 1 

8. Replace AOI card (Write PLO) . - - - - - - 2 - - -
9. Replace A14 card (NRZ + MFM). - - - - - - 3 - - -

10. Replace A07 card (Rcurs) . - - - - 2 - 4 2 2 -
II. Replace A02 card (RPS et al) . - - - - 3 - 5 3 3 2 

12. REplace A06 card (Xmtrs) . - - - - - - 6 4 4 3 

13. Replace A05 card (Write Protect) . - - - - - - 7 - 5 4 

14. Replace A04 card (On Cyl) . - - - - - - - - - 5 

15. Replace write Driver card on assembly AS. - - - - - - 8 - 6 6 

16. Replace Read Amp card on assembly AS. - - - - - - - 5 - -
17. Call Field Support. - - - - 4 - 9 6 7 7 
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DLT 9 READ 

Warning: None 

Enters from: DLT 7 

Procedures: Head Alignment 

References: Logic diagrams 

Exits to: DLT 10 

Assumption: 
TB303 FTU connected to drive (REMOTE operation) . FTU's 
RD/ACC/WR switch set to RD position. 

CONDITIONS 1 2 3 45 67 8 
1. Was data read properly? Y N N N N 

2. Is ALT/ONES switch on FTU set to read the data pattern previously 

written on the disk? - N Y - -
3. Is NRZ/MFM switch on FTU set correctly for data being received from 

drive under test? - - y N -
4. Are errors head-related? - - N - y 

ACTIONS 
1. No problem--proceed to DLT 10. X - - - -
2. Change switch to agree with data being read and try again. - X - X -

3. Replace A16 card (Read PLO)--for NRZ interface only_. - - 1 - -
4. Replace AlS card (Data Latch) . - - 2 - -
S. Replace A14 card (NRZ -+ MFM) . - - 3 - -
6. Replace All card (Offset) . - - 4 - -
7. Replace A07 card (Rcurs) . - - S - -
8. Replace A06 card (xmtrs) . - - 6 - 1 

9. Replace A02 card (RPS et al). - - 7 - 2 

10. Check head alignment per maintenance procedures. - - 8 - 3 

11. Replace Hd Sel/Rd Amp card on assembly AS. - - 9 - -
12. Replace Faulty Head(s) and perform Head Alignment. - - - - 4 

13. Call Field Support. - -lC - S 
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DLT 10 POWER DOWN 

Warning: None 

Enters from: DLT 9 

Procedures: None 

References: Logic diagrams 

Exits to: None (diagnostics completed) 

Assumption: Remote operation--Attempt to power-down the drive from the FTU 
Local operation--Press START switch to extinguish START light and power-down 

the drive. 

CONDITIONS 1 2 3 45 67 8 
l. START light on SMD goes out? (LOCAL mode only. ) Y Y Y Y N 

2. Heads unload? Y Y Y N -
3. Drive motor brakes to a stop. Y N N - -
4. Drive motor coasts to a stop. N N Y - -

----- --

ACTIONS 

l. None req'd--diagnostics completed satisfactorily. X - - - -
2. Chk deck interlock switch (or wiring) for grounds. - 1 - - -
3. Chk that Heads Loaded switch has transferred (PA02-4A should be - 2 - - -

at ground). 

4. Replace BXPN brd (ass'y All) or relay brd (ass'y A4) as applicable. - 3 2 - -
5. Chk hysteresis brake and intervening connectors (see logic diagrams); - - 1 - -

if OK, go to next recommended Action. 

6. Replace A03 card (RTZ Latch) . - - - 1 -
7. Replace A12 card (Summing Amp) . - - - 2 -
8. Replace A09 card (Power Amp Control) . - - - 3 -
9. Suspect base of Ql on operator panel (-ZYN card) grounded. Check - - - - 1 

associated components on -ZYN card. 

10. Call Field Support. - 4 3 4 2 
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PROCEDURE A: CHECKING DC VOLTAGES 

Procedure A is a supplement to the Power 
System Checks procedure given in section 3C 
of this manual. In addition to defining 
voltage checkpoints for a normal-load situ­
ation, procedure A also defines checkpoints 
on the power supply module only. These are 
useful in the event that the dc loads have 
been disconnected (by separating P/Jl} for 
checking, repairing, or replacing a power 
supply. 

NOTE 

Output voltage from the +S V 
and -S V regulated supplies 
will fall to 0 V when the 

load is removed. As implied 
in table B-3, no-load read­
ings on these two supplies 
will prove fruitless. 

Bear in mind that the ±S and ±12 voltages, 
the latter being derived from the basic ±20 V 
supply, are not fused. Overloads or shorts 
in these networks (or the supplies them­
selves) may trip the POWER SUPPLY breaker, 
killing all dc voltages. 

Voltage readings in table B-3 may be obtained 
by using either a standard (needle-type) or 
digital volt-ohmmeter. 

The usual symptoms for a malfunctioning 
power supply are given in table B-4. 

TABLE B-3. CHECKING DC VOLTAGES 

Volt-Ohmmeter Connections 

Voltage Normal Load No Load Voltage to be (P/JI Mated) (P/JI Separated) .Readings Checked 

+ Probe - Probe + Probe - Probe 

Ass'y Point Ass'y Point Ass'y Point Ass'y Point 
I I 

+S AO +S AO GND Cannot be checked +S.O V (±O. OS V) 
I I I 

-S AO GND AO -S Cannot be checked +S.O V (±O.OS V) 

+12 A3 CRS AO GND A3 CRS A3 8 +12.0 V (±O .3 V) 

-12 AO GND A3 CR6 A3 8 A3 CR6 +12.0 V (±0.3 V) 

+20 AO +20 AO GND A3 Fl A3 8 +20.0 V (±1.0 V) 

-20 AO G~D AO -20 A3 8 A3 F2 +20.0 V (±1.0 V) 

+42 A8 R2-2 A8 R3-2 A3 F3 A3 8 +42.0 V (±2.0 V) 

-42 A8 R3-2 A8 Rl-2 A3 8 A3 F4 +42.0 V (±2.0 V) 
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PROCEDURE: 

1. Turn off POWER SUPPLY breaker (CB2). 

2. Raise logic chassis (assembly AO) to 
maintenance position to give access to 
voltage Fastons. 

3. Be sure that P/Jl is mated to provide 
loads for the supplies to be checked. 

4. Turn on CB2. 

5. Using the VOM probe connections from 
the NORMAL LOAD columns of table B-3, 
check each supply voltage. 

6. If any voltage is outside the tolerance 
given in table B-3, or is non-existent, 
proceed to check the no-load voltages 

B-28 

by separating P/Jl and using the probe 
connections shown in the NO LOAD columns 
of the table. (Turn off CB2 before se­
parating P/Jl.) 

7. If the ±5 V readings are outside the 
tolerances given in table B-3, adjust 
those voltages as described under the 
Plus and Minus 5 Volt Regulators pro­
cedure in section 3B. 

8. If further maintenance is not to be 
performed at this time: 

a. turn off CB2 

b. reconnect P/Jl 

c. return logic chassis to its normal 
position 

d. turn on CB2 to restore normal drive 
functions. 
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TABLE B-4. FAILURE SYMPTOMS IN POWER SUPPLY 

Symptom Probable Cause Remedy 

1. Noticeable ripple at Open diode or open If in Al or A2, replace errant 
output (checked with filter capacitor regulator. If in ±20 V or ±42 V 
oscilloscope) supply, troubleshoot using pro-

cedures from Useful Trouble-
2. Less than specified Shorted diode or shorted shooting Aids section and repair 

output (ac input OK) filter capacitor the supply, or replace assembly 
A3. 

3. Output decreases sig- Open bleeder register Bleeders are not spare-parts 
nificantly when load 
is connected 

PROCEDURE B: CHECKING AC INPUTS TO 
POWER SUPPLIES 
This procedure verifies that a given second­
ary winding of ferroresonant transformer Tl 
has the requisite voltage to drive its asso­
ciated power supply. The procedure should be 
performed whenever a power supply voltage 
failure is encountered, in order to ascertain 
whether the supply or the transformer is at 
fault. The procedure should also be per­
formed after a supply has been repaired or 
replaced, and before the ac input leads to 
that supply have been reconnected, to ensure 
that the previously malfunctioning supply 
did not damage the transformer. 

I SPECIAL NOTE I 
The ±5 V, ±20 V, and ±42 V 
power supplies constitute the 
load for transformer Tl and 
its tuning capacitor, C8. 
When using procedure B to 
check the ac input to these 
supplies, do not disconnect 
more than one set of ac input 
leads at a time. To do so 
may cause Tl to go into oscil­
lation, producing meaningless 
readings. Under no circum­
stances should you attempt 
these ac readings by separat­
ing P/JIOO and checking the 
transformer side of that 
connector. 

Table B-5 shows the oscilloscope connections 
for monitoring the ac input to the supplies 
(output from Tl); figure B-7 shows the 
square-wave input and specified voltages, 
the latter also given in the table. 
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item; replace the affected 
assembly. 

1. Turn off the POWER SUPPLY breaker. 

2. Assure that the Tl leads to be moni­
tored for ac level are disconnected 
from their power supply input points. 
(Remove the ring-tongue leads from 
the AC terminals of assembly Al or A2, 
as required, or unsolder the leads to 
the ±20 V or ±42 V supplies on PC-board 
assembly A3 as shown in figure B-5.) 

3. Plug in the test scope and set the trig­
ger control to LINE. Turn on the scope 
and when the horizontal trace becomes 
visible, center it on the graticule. 

4. If the ac input to the -5V supply is to 
be checked, connect the scope's ground 
probe to the -OUT terminal of assembly 

TABLE B-5. CHECKING AC INPUTS TO 
POWER SUPPLIES 

Supply Scope Connections 
To Be 
Checked + Probe GND Probe 
For AC 
Input Ass'y Point Ass'y Point 

+5 Al AC Al -OUT 
(either) 

-5 A2 AC A2 -OUT 
(either) 

±20 A3 3 or 5 Al -OUT 

±42 A3 11 or Al -OUT 
13 

AC In-
put 
Volt- . 
age 
(±5%) 

11 V 

11 V 

22 V 

44 V 

B-29 
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OSCILLOSCOPE SETTINGS 

SCOPE GND TO LOG I C GND CD 
I----t---.... -- -- -- "" -- -'- -1-------- --- --- -- -- ---- ~ ----- -- -------- ----------

E VOLTS/DIV 
CH I-@ 
CH 2 -NA 

TIME/DIV 
A- VARY FOR CONVENIENT TRACE 
B-NA 

~~~t-~~ 
E 

TRIGGERING 
A (USE X I 
B (USE X 

PROBE)- LINE 
PROBE)- NA L~- --~~----~ --~~ ----~~ -J -==---=~--- ~~- -== ---=~-J 

PROBE CONNECTIONS 

CH I (USE X I PROBE)- ® 
CH 2 (USE X PROBE)- NA 

CD SCOPE GROUND ON -OUT TERMINAL OF A2 FOR -5 V, 
ON -OUT TERMINAL OF AI FOR OTHERS. 

® ±5 V: E=II V 
±20 V: E=22 V 
±42 V: E =44 V 

USE AC TERMINALS FOR ± 5 V SUPPLIES; 
SEE FIGURE A-5 FOR OTHERS. 9K66 

Figure B-7. Tl Input to Power Supplies 

A2. For all other supplies, connect the 
ground probe to -OUT of the +5 V regu­
lator (assembly AI) . 

5. Turn on the POWER SUPPLY breaker. 

6. Connect the scope's + probe (i.e., CHI 
or CH2, depending upon scope set-up) to 
either of the ac input leads from Tl. 

7. Adjust scope TIME/DIV control to secure 
a stable square-wave trace (ref: figure 
B-7) . 

8. Adjust scope VOLTS/DIV control to allow 
easiest mental reckoning of the voltage 
represented by the trace, as shown 
against the graticule lines. 

9. Record the voltage (or make a mental 
note, if you trust your visual memory) 
from the ground reference line on the 
graticule to the top and bottom of the 
trace (two readings) as indicated by 
"E" in figure B-7. 
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10. Repeat step 9 with the + probe connected 
to the other ac input lead from Tl. 

11. If both steps 9 and 10 show a symmetri­
cal waveshape about the ground reference 
line (that is, all four voltage readings 
are the same), and are within the 5% 
input voltage margin specified in table 
B-5, Tl is OK. Replace the errant power 
supply as indicated by the first appli­
cable Action in DLT 2, then go to pro­
cedure A as specified by Action 14 in 
DLT 2, 

12. If the readings are not the same, or if 
they are the same but not up to the 5% 
margin of table B-5, the problem has to 
be a shorted winding in Tl. (You may 
be able to confirm the conclusion by 
sniffing the transformer for evidence 
of burned insulation, although this is 
not a definitive test.) 
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WARNING I 
Tuning capacitor C8 is charged 
with 440 volts. Treat it with 
respect! 

13. Replace Tl: Turn off POWER SUPPLY 
breaker, remove scope leads, discharge 
C8 and remove leads from Tl, separate 
P/JlOO, disconnect Tl leads (two) from 
TBI. Install the new transformer by 
reversing the procedure. 

14. Check the new transformer by repeating 
steps 5 through 11. 

NOTE 

Replacing Tl does not mean 
you're home free. A bad 
power supply could have 
caused the transformer fail­
ure. Therefore, continue 
with procedure A. 

PROCEDURE C: TROUBLESHOOTING HEAT­
GENERATED PROBLEMS 

CAUTION 
If the heads perform an 
unscheduled retract and the 
START and FAULT lights are 
both off, immediately turn 
off the POWER SUPPLY breaker; 
you have dropped +5 V and 
run the risk of burning up 
the voice coil. Only after 
you've shut off dc power 
should you check to see if 
the power-down resulted 
from a failure on the ac 
line. (Hint: is the blower 
still on?) 

If you commit the above CAUTION to memory and 
act instinctively upon it, you may one day 
save yourself a lot of trouble; failure of 
the +5 V supply is a cornmon cause for abnor­
mal shut-downs. 
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Heat-related problems are easy to diagnose: 
they occur only when the ,drive gets hot, and 
they disappear when the drive has had a chance 
to cool off. If'you suspect a problem is 
heat-related, let the drive cool down, then 
note the failure (or more accurately, the 
absence of the failure) when the drive is 
started up again. Often the troubleshooting 
period can be shortened by applying artificial 
heat to the suspected area (a hair dryer is 
useful here). Once you've diagnosed the 
problem, correct it as you would any other 
malfunction. 

Heat problems are of two types -- those orig­
inating in the power supplies and those de­
veloping in the various loads. Should a load 
fault take out a 20 V or 42 V fuse, the 
course is clear: simply refer to the appli­
cable "load" DLT. If the load does not pop 
a fuse but merely brings up a FAULT light 
(on the back of the operator panel), the 
table below should offer a starting point 
for correcting the problem. (If the +5 V 
supply goes, of course, the fault light 
won't work.) 

FAULT 

Voltage (except 
+5 V) 

On Cyl· (W+R) 

Write 

W·R 

Hd Sel 

PROBLEM RELATED TO 

AD5 

AD4, AD5, AD7 

A05, AD7, A13, A14, A5 
assy (Write Driver board) 

AD5, AD7 

AD5, AD6 A5 assy 
(Hd Sel/Rd Amp board) 

Losing ±5 V can be bothersome because those 
supplies, being unfused, can't tell you 
whether the source of the problem is in the 
supply or the load. Moreover, they maintain 
a uniform output voltage right up to their 
current limit, and then drop to OV when that 
limit is exceeded. Should this happen, 
check to see if the supply itself is the 
culprit by disconnecting the 5 V load, If 
the voltage returns to 5 V, the fault lies 
in the load, not the supply. (Refer to DLT 3 
for locating specific faults in the dc load.) 
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PROCEDURE 0: PIN-POINTING VOLTAGE 
FAULTS IN LOGIC CARDS 

This procedure has been written for checking 
out the ±5 V and +12 V loads in the logic 
chassis (see DLT 3), but is just as appl­
cable to the -12 V, ±20 V, and ±42 V cir­
cuits on any PC board, be it in the logic 
chassis or one of the other assemblies. 

1. Turn off the POWER SUPPLY breaker. 

2. Raise logic chassis to upright (mainte­
nance) position if this has not already 
been done. 

3. Remove all cards from the logic chassis. 

You are now ready to start putting the cards 
back in, checking for load faults after each 
has been reinstalled. You'll probably find 
it easiest to install the top card (AOI) 
first. 

4. Before inserting the card, examine both 
sides for evidence of arcing across the 

B-32 

foil. (Since you've come to this pro­
cedure because there is a voltage fault, 
visual examination can't but help in 
detecting the miscreant board.) Often 
the carbon residue around an arc area 
can be removed with an alcohol swab and 
the card ~on't give any more trouble. 

5. Insert the card properly (especially 
important for the first one!) and turn 
on the POWER SUPPLY breaker to check 
the integrity of the load. 

6. If the breaker trips, replace the card 
just installed with a fresh one from 
the spare parts bin and try the test 
again. 

7. If the breaker holds (card is OK), turn 
it off, and selecting the next card, 
repeat steps 4 through 7. 

8. When all cards have been checked ( and 
replaced as required), return to Condi­
tion 5 in DLT 3 to complete the dc-load 
checkout. 
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