


































































































































































































































































































































































































To reassemble with a replacem,ent carriage, proceed as follows: 

6. Clean way anel carriage boarings using the procedure in paragraph 
4.6.7.9. 

7. Carefully install carriage onto carriage way. 

8. Perform carriage tilt-limit adjustment as described in paragraph 4.6.7.7. 

9. Connect �c�a�r�r�i�a�~�J�e� ground strap IT], 
10. If a new carriage T-block assembly is being installed, perform way 

alignment �p�r�o�c�(�~�d�u�r�e� in paragraph 4.6.7.10. 

11. Reinstall and align linear motor and bobbin (paragraphs 4.6.7.2 through 
4.6.7.4). 

12. Reinstall data heads and adjust (paragraphs 4.6.2 and 4.6.3). 

4.6.7.7 Adjusting Carriage Tilt ILimit 

Using a feeler gaugl9, adjust carriage tilt-limit screw [I] to obtain clearance 
of 0.002 ± 0.001 inches between limit-screw tip and way. 

4.6.7.8 Replacing Carriage Wa." 

1. Remove all heads as described in paragraph 4.6.2.2, steps 1 through 9. 

2. Remove absolute filter as dC3scribed in paragraph 4.6.4.1, step 1. 

3. Remove shroud cover and shroud as described in paragraph 4.6.5.2, 
steps 2 through 7. 

4. Remove linear motor as described in paragraph 4.6.7.2, steps 1 through 
11. 

5. Remove four screws ([]J in I=igure 4-18) holding way to deck plate, and 
remove way from drive. 

To install way, proceed as follows: 

6. Clean way (paragraph 4.6.7.9) and deck plate. 
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7. Install crash stop [[] on new way. 

8. Align way (paragraph 4.6.7.10). 

9. Torque four screws []] to 50 +00/-·10 pounds. 

10. Reinstall and align linear motor and bobbin (paragraphs 4.6.7.2 through 
4.6.7.4). 

11. Install linear motor, shroud, shroud cover, and absolute filter by 
reversing the removal procedure. 

12. Reinstall data heads and adjust (paragraphs 4.6.2 and 4.6.3). 

FIGURE 4-18. BOBBIN AND LINEAR MOTOR 

4-25 



FIGURE 4-19. CARRIAGE T-BLOCK ASSEMBLY AND WAY 
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4.6.7.9 Cleaning Carriage Way 

With shroud removed, clean way and carriage bearings as follows: 

1. Install head separator tool. 

2. Clean way with Kimwipes moistened with isopropyl alcohol. Move 
carriage as necessary. 

3. Remove alcohol residue with dry Kimwipe. Remove all foreign material 
from way area. 

4. Clean carriage bearing surfaces with Kimwipes slightly moistened with 
isopropyl alcohol. Do not allow alcohol to enter bearing seals. 

5. Wipe bearing surfaces with dry Kimwipe. 

6. Remove head separator tool and reinstall shroud (paragraph 4.6.5.2). 

4.6.7.10 Adjusting Carriage Way 

1. Remove cam tower assembly (see paragraph 4.6.7.12). 

2. Referring to Figure 4-20, mount the distance setting bracket assembly 
on the drive spindle; the micrometer should be set at 0.200 or higher. 
Make certain the mating surfaces of adapter and spindle are free of 
foreign particles. 

3. Mount the setting gauge arm on T -block over mark "S." When correctly 
mounted, five rows of holes show on the T -block above the arm. Do not 
torque the screws. 

4. Adjust the arm to locate the micrometer ball attachment up from the 
bottom of the straight edge. 

5. Mount the way check probe in the same manner, on the opposite side of 
the T-block (refer to Figure 4-20). The ball attachment on the 
micrometer and the spherical point on the way check probe should be at 
an equal height 0.1 inch from the bottom of the straight edge. Torque 
the four screws retaining the check probe using the torque wrench at 6 
in-Ibs. 
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T-BLOCK SETTING GAUGE MICROMETER DISTANCE SETTING 
ASM ARM ASM (KNUFILED LOCKNUT) BRACKET ASM 

CHECK 
PROBE ASM 

":<~~F!~~li¥;:::::~~~;:A;~;~i;;:;.·. ·.i . 

INDICATOR 
ASM 

STRAIGHT 
EDGE 

FIGURE 4-20. WAY AIOJUSTMEN'T TOOLS ON FULLY RETRACTED WAY 

FIGURE 4-21. WAY ADJUSTMENT TOOLS ON FULLY EXTENDED WAY 
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6. Loosen the knurled lock nut (Figure 4-20), and very gently crank the 
micrometer head on the setting gauge arm until both spherical points 
touch the straight edge. This must be done gently to prevent gaugle 
deflection. The carriage must be in the fully retracted position. Be 
advised that the micrometer ball attachment comes off easily. 

7. Align the way using Table 4-5. Enter this table (first column) with the 
micrometer reading at the end of step 6, and read across for the 
optimum alignment setting. Set the micrometer to the optimum setting 
for your actual case, and lock the knurled nut on the micrometer handlo. 

8. Mount the way indicator assembly. 

9. With a finger placed behind the T -block to avoid jarring, move the 
carriage from its fully retracted position (Figure 4-20) to its fully 
extended position (Figure 4-21) to verify that: 

a. Readings in the indicator stay within the indicator's range, and 

b. Full swing in the readings is 0.001 or less (see sketch below). If 
greater than 0.001, shift the front end of the way sideways until the 
full swing is within 0.001. A pin secures the rear of the way to the 
deck plate, and serves as a pivot during this adjustment. 

If the 0.001 tolerance cannot be achieved, check way and carriage 
bearings for foreign particles, and clean if required (paragraph 4.6.7.9). 
Again shift the front end of the way sideways to obtain the required 
adjustment. If tolerance is still unattainable, the way or carriage may 
need replacement. 

10. Snug each carriage way screw, then apply equal torque increments to 
each screw until all reach full torque (55 in-Ibs). 
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11. Repeat step 9. This is necessary to ensure the distance setting bracket 
assembly was correctly installed and that the mating surfaces were 
clean. 

12. If the voice coil was disconnected during this alignment, repeat step 9 
with the coil connected (see paragraph 4.7.6.2, step 16). 

TABLE 4-5. WAY ALIGNMENT EXAMPLE CASES 

Initial Final 
Micrometer Micrometer 

Reading Reading 

.1710 .1980 

.1715 .1982 

.1720 .1985 

.1725 .1987 

.1730 .1990 

.1735 .1992 

.1740 .1995 

.1745 .1997 

.1750 .2000 

.1755 .2002 

.1760 .2005 

.1765 .2007 

.1770 .2010 

.1775 .2012 

.1780 .2015 

.1785 .2017 

.1790 .2020 

4.6.7.11 Replacing Cams 

1. Remove absolute filter as described in paragraph 4.7.4.1, step 1. 

2. Remove shroud cover and shroud assembly (see paragraph 4.6.5.2, 
steps 2 through 7). 

3. Carefully insert head separator tool into head/carriage assembly, and 
fasten tool to carriage. 
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4. Push carriage forward so that heads are supported by the tool. 

5. Remove four screws, OJ in figure 4-22, holding each cam to cam tower, 
and carefully remove cams. 

6. To install replacement cams, reverse the steps above. Be sure cams are 
pOSitioned against outer vertical edge of cam tower as screws are 
tightened. After cams are installed, retract carriage and inspect heads to 
verify that arms are properly seated and flexures are not bent. 

7. Install filter, shroud, and shroud cover by reversing the removal 
procedure. 

FIGURE 4-22. RETAINING SCREWS, CAMS AND CAM TOWER 

4.6.7.12 Replacing Cam Tower 

1. Remove cams (see paragraph 4.6.7.11, steps 1 through 6). 

2. Disconnect paddle cards from R/W preamps. 

3. Remove head plug clamps and unplug heads. 

4. Loosen cable clamps on top of cam tower. Remove screws, ~ in Figure 
4-22, holding cam tower to deck plate. 
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5. With logic gate in rear position. remove tower from top front of drive: lift 
up about a quarter inch to clear alignment dowel pins. 

6. To install a carn tower. reverse the steps above taking care that cams are 
positioned against outer vertical surfaces of tower. Tighten screws 
holding paddle cards to tower with a screwdriver to ensure a good 
ground. 

4.S.7.13 Replacin,g TachometE~r Rod 

1. Carefully insert head separator tool into head/carriage assembly and 
fasten tool to carriage. 

2. Push carriage forward about two inches. Using a '/4-inch open-end 
wrench, reach between carriage and bobbin and unscrew tach rod from 
carriage. 

3. Move carriage to its fully retracted position. Remove tach rod, now 
protruding beyond rear of tachometer. The tach rod is brittle and must 
be handled with care to avoid breakage. Do not place on linear motor. 

4. To install a tach rod, reverse the steps above, check clearance of rod 
within tachometer, and ad.iust tachometer gain using the procedure in 
paragraph 4.6.7.15. To check clearance, slide the carriage the full length 
of its travel sHveral times; rod must not touch tachometer. It may be 
necessary to shine a flashlight through front of tachometer to see 
clearly. 

4.S.7.14 Replacinu Tachomete'r 

1. Disconnect tachometer plug and loosen cable clamp. 

2. Remove screw and clip, [IJ in Figure 4-23, on rear center of linear 
motor. 

3. Withdraw tachometer from linear motor: do not pull on wires. 

4. To Install a tachometer, reverse the steps above, making certain that 
tachometer wires point downward, then perform the tachometer gain 
adjustment in paragraph 4.6.7.15. While installing, take care not to push 
the tach rod forward: this motion could cause the heads to move off the 
unload cams. 

677 -01.' 51.20-00-12/75 

.' 
~':~ .. )~ 

FIGURE 4-23. TACH RETAINING SCREW AND CLIP 

4.S.7.15 Adjusting Tachometer Gain 

To adjust tach gain in an RPOS drive in the system environment, proceE~d as 
follows: 

1. Sequence up the drive. 

2. Exercise the drive for at least five minutes by making alternate s·eeks 
between Cylinders 000 and 600. Continue seeking while performing step 
3 below. 

3. Adjust potentiometer on Velocity Servo PCB (location 014 in logic gate) 
such that the average time difference between the signals +DIFF LESS 
THAN 32 (positive edge) and -DIFF=O (negative edge) is 7.975 msec. 
These signals are at location 002 in the logic gate, pins L24 and IR23, 
respectively. The forward and reverse seek times will be different. 

To adjust tach gain in a RP05 drive in the system environment, use the 
procedure above, noting the two exceptions below: 

a. Make alternate seeks between Cylinders 000 and 300. 

b. The required time difference between Signals is __ msec. 
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4.6.8 Miscellaneous Electrical Assemblies 

Procedures to use in removing and installing the following parts are 
presented in the paragraphs below: control panel, lamp matrix and 
motherboard PCBs, R/W preamp, servo power amp, servo amp, internal R/W 
cable, and R/W preamp cable. No special tools are required. 

4.6.8.1 Replacing Operator Control Panel 

1. Loosen thumb screw, IT] in Figure 4-24, holding panel to logic 
assembly. 

2. Slide panel out halfway, and disconnect connector W on top of 
operator control PCB; look and correct for possible binding where 
shown in Figure 4-24. Remove panel from drive. 

3. To reinstall the panel, reverse the procedure above, taking care to check 
keying of PCB connector. 

4.6.8.2 Replacing Lamp Matrix PCB 

1. Remove connector on top of operator control PCB. 

2. Loosen three thumb screws holding lamp matrix PCB to panel, and 
remove PCB. 

3. Install a lamp matrix PCB by reversing the procedure above. 

4.6.8.3 Replacing Logic Assembly Motherboard PCB 

1. Remove all PCBs and paddle boards from logic assembly. 

2. Remove operator control panel. 

3. Remove both screws holding R/W internal cable connector to mother­
board, and unplug connector. 

4. Remove dc cable from motherboard TB. 

5. From front of drive, remove all four screws holding motherboard to logic 
assembly. 
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CHECK FOR BINDING 
HERE 

FIGURE 4-24. OPERATOR CONTROL PANEL, HALF WAY OUT 

6. Remove motherboard from rear of assembly. 

7. Remove magnetic door catch from old motherboard. 

To install a motherboard PCB: 

8. Install magnetic door catch on new motherboard. 

9. Reverse removal procedure to install new motherboard, making sure 
locating pins are aligned in holes in logic frame. Before tightening the 
four screws holding motherboard, install a PCB at each end of the logic 
gate. 
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4.6.8.4 Replacing I1tead/Write Preamplifier 

1. Position air exhaust housin~, to allow access to preamplifier. 

2. Remove preamplifier covers. 

3. Remove head plug clamps. 

4. Remove head plugs. 

5. Loosen captive screw holding paddle card to cam tower, and unplug 
paddle card. 

6. Loosen all three captive screws holding R/W preamplifier to cam tower. 

7. Slide PCB out of slot near center of cam tower. 

To install: 

8. Reverse removal procedure. 

9. To provide a good ground, tighten paddle card screws with a 
screwdriver. 

4.6.8.5 Replacing Servo Power .Ampllfier 

1. Tag and remove wires from power amplifier lower terminal block. 
Remove cable clamp. 

2. Tag and remove wires from power amplifier upper terminal block. 
Remove cable clamp. 

3. Disconnect PCB cable connector. 

4. Remove power amplifier from drive. 

5. To install a servo power amplifier, reverse the removal procedure above. 
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4.6.8.6 Replacing Servo Preamplifier 

1. Position air exhaust housing to gain access to servo preamplifier. 

2. Loosen cover screw, and remove cover. 

3. Remove servo head plug. 

4. Loosen captive screw holding PCB to deck plate. 

5. Pull up on PCB to remove. 

To install: 

6. Reverse the removal procedure. 

7. Tighten captive screw on PCB with a screwdriver to provide a good 
ground. 

4.6.8.7 Replacing Read/Write Preamplifier Cable 

Replace this cable as follows (refer to Figure 4-25): 

1. Remove operator control panel. 

2. Remove all four screws holding curved cable clamp underneath 
operator control panel. 

3. Pull PCB in location 018 halfway out, remove both screws from 
piggyback connector, and remove connector from PCB. Reinsert PCB. 

4. Unplug R/W paddle card from logic assembly. 

5. Remove screws holding metal cable guide located on the deck plate 
right side (when viewed from front of drive). 

6. Loosen cable clamps on top of cam tower and clamp below deck plate 
near absolute filter. 

7. Loosen captive screws holding both R/W paddle cards to cam tower. 

8. Remove servo preamplifier cover, servo head plug, and loosen captive 
screw on servo preamplifier. Remove preamplifier PCB. 
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9. Unplug connectors for tachometer and up-speed switch. 

10. Remove screws from servo preamplifier guide frame, which holds 
bracket containing servo preamplifier connector, and jacks dis­
connected in preceding step 9. 

NOTE 

The screws removed in this step pass through standoffs. 
Catch the standoffs as the screws are withdrawn. 

11. Loosen captive screws holding both R/W paddle cards to cam towers, 
and remove paddle cards from cam towers. 

12. Remove both screws from cable clamp attached to module center baffle 
plate. 

NOTE 

The exact routing of this cable should be noted before 
removal so that it can be reinstalled with the same 
routing. 

13. Remove R/W cable from drive by feeding cable up through the hole 
underneath operator control panel. Take care that paddle cards, 
brackets, etc. do not snag on drive mechanism and cause damage to 
cable assembly or drive mechanism. 

To install an R/W preamplifier cable: 

14. Reverse removal procedure. 

NOTE 

To provide good grounds for R/W and servo functions, 
tighten both preamplifier paddle-card clamp screws with 
a screwd river (see item 7 above). 

15. Feed cable down through hole underneath operator control panel. 
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CABLE 
CLAMP 

PCB 018 
CONNECTOR 

~c? 

CABLE 
CLAMP 

RIW PADDLE 
CARD 

SERVO PREAMPLIFIER 
GUIDE FRAME 

FIGURE 4-25. R/W PREAMP CABLE ROUTING 
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4.6.9 Power Conversion 

NOTE 

Following any frequency conversion, be sure to check power 
supply voltages both at the transformer primary and secon­
dary windin';;Js and at regulator outputs. 

4.6.9.1 50 Hz to 60 Hz Conver'slon 

Materials needed are PIN 2106:26 (Drive Motor Assembly, 60 Hz) and PIN 
200230 (Belt, EndlHss, Flat, 60 Hz). The conversion procedure follows: 

1. Replace drive motor as described in paragraph 4.6.6.2. 

2. Replace drive belt as described in paragraph 4.6.6.4. 

3. Verify that the Power Convorsion Plug Assembly PIN 215766 (shown in 
Illustrated Parts Catalog, Figure 2-83) has the PHASE TO PHASE 
connector installed (shown as P110 in Logic Manual, page ZA100). 

4. Determine the phase-to-phase voltage of the power source, and move 
power supply leads to appropriate terminals of TB319 on transformer 
(refer to Logic Manual, page ZD100). 
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4.6.9.2 60 Hz to 50 Hz Conversion 

Materials needed are PIN 211680 (Drive Motor Assembly, 50 Hz) and PIN 
211672 (Belt, Endless, Flat, 50 Hz). The conversion procedure follows: 

1. Replace drive motor as described in paragraph 4.6.6.2. 

2. Replace drive belt as described in paragraph 4.6.6.4. 

3. Determine if power source is WYE or DELTA configured. Locate the 
Power Conversion Plug PIN 215766 (shown in Illustrated Parts Catalog, 
Figure 2-83). If source is DELTA, install the PHASE TO PHASE plug. If 
source is WYE, install the PHASE TO NEUTRAL plug. (Refer to P110 in 
Logic Manual, page ZA100.) 

4. Determine the phase-to-phase voltage of power source if DELTA 
configured, or the phase-to-neutral voltage if WYE configured, and 
move power suppl'y leads to appropriate terminals of TB319 on 
transformer (refer to Logic Manual, page ZD100). 
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APPENDIX A - TRC)UBLESHOOTING AIDS 

Fault Isolation 
Procedures 
(flowcharts) 

Microdiagnostic 
Error Code 
Dictionaries 

(tables) 

Sequence Up and Head Launch Failure........... A-2 
SC3quence Down Failure.......................... A-3 
SC3rvo Failure (Part 1 of 3). . . . . . . . . . . . . . . . . . . . . . .. A-4 
SC3rvo Failure (Part 2 of 3). . . . . . . . . . . . . . . . . . . . . . .. A-5 
SC3rvo Failure (Part 3 of 3). . . . . . . . . . . . . . . . . . . . . . .. A-6 

Routine Index *. . . . . . . . . . . . . . .. . . . . . . . . . ... . . . . . . .. A-7 
Wrap Test, Routine 00. . . . . . . . . . . . . . . . . . . . . . . . . . .. A-8 
Incremental Seek, Routine 01 .... . . . . . . . . .. . . . .. .. A-9 
Alternate See~(, Routine 02 ..... . . . . . . . . . . . . . . . . .. A-10 
Random Seek, Routine 03 ........................ A-11 
Tachometer Giain Adjustment, Routine 04 ......... A-12 
Head Alignment, Routine 05 ...................... A-13 
Head Verification, Routine 06 ..................... A-14 
Write Verify Read, Routine 07 (Part 1 of 3) ....... A-15 
Write Verify Read, Routine 07 (Part 2 of 3) ....... A-16 

. Write Verify Rea<;f, Houtine 07 (P~rt 3.of 3) ...... ~ A-17 
Incremental Offset Read; Routine 09 (Part 1 of 2). A-18 
Incremental Offset Read, Routine 09 (Part 2 of 2). A-19 
R'ead 65K Times, Routrne OA (Part 1 of 2) ........ A-20 
Head 65K Times, Routine OA (Part 2 of 2) ........ A-21 
Read/Write Safety, Routine OB (Part 1 of 2) ....... A-22 
Read/Write Safety, Routine OB (Part 2 of 2) ....... A-23 
Offset, Routine 00 ............................... A-24 
Index, RoutinH 10 (Part 1 of 2) .................. , A-25 
Index, RoutinH 10 (Part 2 of 2) ................... A-26 
Display Drive Output Byte, Routine 11 ............ A-27 

(Part 1 of 2) 

* Identifies linked routilnes vs. independent routines 
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Microdlagnostlc 
Error Code 
Dictionaries 

(tables) 

Mlcrodiagnostic 
Routine 

Descriptions 
(flowcharts) 

Display Drive Output Byte, Routine 11 ............ A-28 
(Part 2 of 2) 

Recalibrate, Routine 12 ........................... A-29 
Write, Routine 13 ................................. A-30 

Wrap Test, Routine 00 ............................ A-31 
Incremental Seek, Routine 01 ..................... A-32 
Alternate Seek, Routine 02 ....................... A-33 
Random Seek, Routine 03 ........................ 1\-34 
Tachometer Gain Adjustment, Routine 04 ......... A-35 
Head Alignment, Routine. 05 . . . . . . . . . . . . . . . . . . . . .. A-36 
Head Verification, Routine 06 ..................... A-37 
Write Verify Read, Routine 07 (Part 1 of 2) ....... A-38 
Write Verify Read, Routine 07 (Part 2 of 2) ....... A-39 
Incremental Offset Read, Routine 09 .............. A-40 
Read 65K Times-j Routine OA ... , ........ -. . . . . . . .. J'-41 
Read/Write Safety, Routine OS· (Part 1 of 2) ....... A-42 
Read/Write Safety, Routine OB (Part 2 of 2) ....... A-43 
Offset, Routine 00 ............................... A-44 
Index, Routine 10 ................................ A-45 
Display Drive Output: Byte, Routine 11 ............ A-46 
Recalibrate, Routine 12 ........................... A-47 
Write, Routine 13................................. A-48 
Subroutines (Part 1 of 2) ......................... J,-49 
Subroutines (Part 2 of 2) ......................... A-50 
Monitor (Part 1 of 2) ............................. J\-51 
Monitor (Part 2 of 2) ............................. J\-52 
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Sequence Up and Head Launch Failure 

UNSAFE 
light off 

and 
Door Locked 

light on 

Yes ...--

Depress 
Start Stop 
Sw to Start 
position. 

UNSAFE 

~es lig~t .on> No 
within 
25 sec 

""" 
'nvest'g"e I 
source 
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AC & DC power switches on. 
Spindle fully stopped. 
Start/Stop Sw in Stop position. 
Door fully closed and unlocked. 

Check for 
possible 
failure: 
• IPUT PCB. 
• SEOU PCB 
• - Controlled 

GND 
(interface) 
high. 

Check for 
possible 
failure: 

I 

From high to low J'I 
at approx. 20 sec 
from START (D10-R8) 

No 

Check for 
possible 
failure: 

• SEOU PCB 
• SEaU PCB. 
• SVTL PCB. 

• SERVO 
DISABLE 
(D10-L3) 
line 
grounded 

• SAMP PCB. 

• - SEEK 
ENABLE 
(D10-R8) 
line 
grounded or 
interrupted. 

8Pr1'J/L I P 

Check for 
possible 
failure: 
• IPUT PCB. 
• OPUT PCB. 
• SEOU PCB. 
• START SW 

false. 
• - SEOUEN­

CE 
PICK IN 
(interface) 
high. 

• + SEOUEN­
CE 
ENABLE 
(interface) 
low. 

NoT j'O 
Lcr0 

Check for 
possible 
failure: 
• SEOU PCB 
• Door Lock 

solenoid 
broken. 

• -UNLOCK 
DOOR 
line 
grounded 
(D10-L4). 

• +DOOR 
LOCKED 
SW line 
grounded 
D10-L24). 

Check for 
possible 
failure: 
• SEOU PCB. 
• BRAK PCB 

(AC Dist. 
Box). 

• -SPINDLE 
RELAY 
line 
interrupted 
(D10-R3). 

• - SEO 
INHIBIT 
line 
grounded or 
interrupted 
(D1D-R14). 

• + HDS RET 
SW line 
grounded 
(D10-R26). 

• + UP 
SPEED 
SW line 
interrupted 
(D10-L26). 

I 
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Sequence DO'Nn Failure 
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Possible 
failure: 
• OPUT PCB 
• SEQU PCB 
• -STOP Sw 

line 
interrupted 
D02-R18) 

START IT • Spindle rotating at nominal speed. 
_ _ _ _ _ _ _ _ _ _ _ _ • Door locked. 

• Heads extended. • 
Depress • Start/Stop Sw in the Start position. 
Start/Stop 
Sw to Stop 
Position. 

DO NOT 
REMOVE AC 
OR DC 
POWER FROM 
DRIVE. HOI 
DANGER! 

Possible failure: 
• SAMP PCB 

(Em. Retr. 
Circuits) 

• Linear motor 

Retract the 
heads manual­
ly and ONLY 
THEN drop 

Yes 

source. 

<Spindle 
stops in 
approx 

~ 
'Check for 
possible 
failure: 
• SEQU PCB 
• BRAK PCB 

(AC Dist 
Box) 

• -DB and/or 
-DCDB 
lines 
interrupted 
(D10-R4 
and/or 
D10-R2) 

No 

Check for 
possible 
failure: 
• SEQU PCB 
• - UNLOCK 

DOOR line 
interrupted 

• Door lock 
solenoid 
broken 

No 

Check for 
possible 
failure: 
• SEQU PCB 
• BRAK PCB 

(AC Dist. 
Box) 

• -SPINDLE 
RELAY line 
grounded 

• +Hds Ret 
Sw line 
grounded 
(D10-R3) 

After making 
sure the heads 
are retracted, 
turn off power 
to stop the 
spindle. 
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Servo Failure (Part 1 of 3) 

If - SEEK ENABLE (011_R11~ 
does not become low after 20 
seconds, refer to "Sequence -
Up and Head Launch Failure" 
flowchart. 

Perform Tach 
Gain Adjust­
ment 

DID 1/ TACH GAIN 
AOJ FIX 
PROBLEM 

Yes 

Perform Tach 
Adjustment. 

Scope TACH 
OUTPUT 014-
L31. Compare 
velocity in 
SECTION 3 of 
this manual. 
Note peak 
veocity and 
steps in 
deceleration. 

Replace: 
VSER (014). 
SVTL (011). 

Replace: 
Servo Power 
Amp 
assembly. 

f
lf a SERVO RETRACT STOP 
is being set (010-R35), it may 
be defeated by grounding the 

.... +SET ABM STOP TP (010-
- R34) on the SEQU PCB. 

Yes 

{

ooes 
drive attempt 

./' emergency 
./' retract 

Yes 

to determine 
cause of 

\ ;,mergency / 
"etract. . 

Yes Yes 

Yes 

Replace: 
VSER 

Check Tach 
for output. 
Check magnet 
rod for binding 
or cracks_ 

'----------------------------
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Check Tach 
voltage level 
during head 
launch. 

B 

Measure power 
supply 
voltages: +5v, 
±15v, and 
+50v_ 

Scope SCHEO 
TP 014-L23. 
Compare with 
the curves in 
SECTION 3 of 
this manual. 

/ 

Yes 

{

Scheduled 
velocities 

/ normal 

No 

Yes 

Replace: 
VSER (014) 
SVTL (011) 
IPUT (001) 

Scope 
OECREMENT 
OIFF and look 
for excessive 
pulses or noise 
on the line. 

Yes 

--------------------------------------
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Servo Failure (Part 2 of 3) 

A AC.CELERATE 
FWD 

/ ./ SWitching 
{

UNGATED 

./ during 

Check carriage 
and way for 
excessive fric­
tion or binding. 
Check motor 
coil and hous­
ing for rub­
bing. 

Y 
seek 

es 

Scope minus 
FWD and REV 
DRIVE signals 
D14-R13 and 
R21. Compare 
the wave forms 
to those in 
SECTION 3. FWD 

{

Minus 

and REV 
,/ /' DRIVE normal 

Measure motor 
coil resistance 
when cold. 
Should be less 
than 3 ohms. 

Replace motor 
coil according 
to instrucllions 
in SECTION 4. 
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Scope REV. 
CURRENT FB 
and IFWD 
CURRENT FB 
D15-R10 and 
R11. 

J;:1her 
/ rn~estigation 

requires 
refli~rence to 
SECTION 3 

\ ~~d LOGIC/ 
~NUAL. 

Replace VSER 
(014). 

Yes 

Scope POS 
CYL EVEN 
(D11-R20). 
Sync scope on 
-NON ZERO 
TK SEEK 
START. (011-
R32). Run 
alternate one 
track seeks 
and verify that 
POS CYL 
EVEN switches 
at SEEK 
START. 

Replace SVTL 
(011) and 
INDX (004). 

~/ 

repair as 

,\eeded. / 

F 

AMPLITUDE APPROXIMATELY 22V P-P 
FREQUENCY VARIES WITH 
CARRIAGE SPEED 

LINEAR BETWEEN ±B5% POINTS 

INNER GUARDBAND APPROX 1.5 V p-p' 

OUTER GUARDBAND APPROX 1.5V P-P 

ON TRACK O.BV PP 

NOTE 

POS CYL EVEN (D11-R20) MUST BE HIGH (AP­
PROXIMATELY +1.BV). IF D11-R20 IS LOW GUAFm­
BAND WAVEFORMS WILL BE INVERTED. 
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Servo Failure (Part 3 of 3) 

Check ± 15V to 
PCB 402; 
check cables, 
connectors, 
grounds, 
shields, etc. 
Repair as 
needed. 

-..,--

Replace: 015. 

Input to 
Carrier Amp 
is OK but 
POSITION 
signal is not. 
Isolate 
problem and 
repair. 

L_. ___ ._-'--____ --'-___ ---' 

Stop drive; 
remove LAP; 
restart drive. 

Connect scope 
to POSITION 
ERROR TP 
(015-R7). 
About 25 
seconds after 
starting drive, 
position heads 
in pack 
manually. 

Move heads 
across the 
pack and verify 
that the 
POSITION 
signal is 
of proper 
amplitude and 
not distorted. 

POSITION } // 
ERROR signal 
OK 
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Waveforms 
previous page 

~_---L __ ..., 

Connect scope 
differentially to 

·015-L36/015-
L38 (Preamp 
B/Preamp A). 
Position heads 
at outer guard­
band, and on 
track. 

Scope POS 
CYL EVEN 
(011-R20). 
High approxi­
mately 1.8V. 

Replace: 
SVTL (011); 
stop, 
restart 
drive. 

Replace: 
015, 014. 

'--___ oJ! 

Yes 

Yes 

Yes 

Scope 
POSITION 
ERROR TP 
(015-R7). 
Position heads 
at inner guard­
band. 

Remove 
ground from 
01Q-L25. 
Scope 
POSITION 
ERROR 1 
(015-L7) while 
moving heads 
across the 
pack. Signal 
should look 
like waveform 
E on preceding 
page except: 
amplitude 
approximately 
14V P-P. 

No 

Replace: 
PCB 402. 

Preamp not in­
verting with 
change of POS 
CYL EVEN 
state. Check 
cables. 
connectors, 
etc. Repair 

'\ needed. / 

Install LAP 

Yes 

ti
f SERVO RETRACT 

STOP (01Q-R35) is 
being set. it may be 

- defeated by grounding 
+SET ABN STOP TP 
(010-R34) on the 
SEOU PCB. 

Replace: 
SVTL (011). 
VSER (014). 
PSER (015). 
Servo Power 
Amp. 

Check - TK 
SEEK 
(011-$36), 
-LINEAR 
AMP ENABLE 
(011-R03). LIN 
DRIVE FWD 
(015-L6) and 
LIN DRIVE 
REV (015- R12). 
Repair as 
needed. 

Yes 

Scope SERVO 
AGC (015-
L35). Should 
be approxi­
mately 
-5V to -6V. 
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Routine I nde)f~ 

LINKED IROUTINES INDEPENDENT ROUTINES 

Wrap Test 

I 
Display ] 00 

Incremental Seek L] 01 

Alternate Seek L] 02 

L 00 

't 

L 10 

t 
Tach Gain 
Verlfleatl4)n 

04 

,; Random Seek 

Read/Wrl'le 
Safety 03 

08 

Tach Gain 
Adjustment 

04 

t 
Write Vel'lfy 
Read 

07 
Head Alignment 

OS 

08 
Head 
Verification 

EI~D 06 

Incremental 
Offset Read 

09 

Read 6SK Times 

OA 
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Microdiagnostic Error Code Dictionary -Wrap Test, Routine 00 
1"'" 

ERROR ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

~.----

~ 
10 Bit 2 B If error occurs, note error code indication with SDSD switch in normal. Then set 
OR Bit 3,5 A OR D error control to loop on error and sync address to 0089. Write down displayed 
18 Bit 4,6,7 A OR C info error bits by setting SDSD switch in SD. By comparing the error bit(s), either 

--- replace the cable or suspect bad 1/0 PCB. 

11 Bit 1, 2, 3 B OR D 
OR Bit 5, 6 A OR D 
19 Bit 7 A OR C 

12 Bit 1 A OR D 
OR BIT 3, 4, 5, 6, 7 B OR D 
1A 

~.----
_. 

13 
Bit 2, 3, 4, 5 B OR C OR 

1B Bit 7 B OR D 

15 
OR Bit 1, 2, 3, 4, 5, 6, 7 A OR C 
10 

~. 

16 
OR Bit 2, 3, 4, 5, 6, 7 B OR C 
1E 

~. 

17 Bit 1, 3, 4, 5, 7 A OR C 
OR Bit 2, 6 B OR C 
1F 

FF Successful Completion 

'---
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Microdiagnos1tic Error Code Dictionary -Incremental Seek, Routine 01 

ERROR 
ERFIOR DESCRIPTIION MICRODIAGNOSTIC OUTPUT BYTES 

MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

A1 Drive not online before recalibrate OPUT (002) Check if logical address plug is in or not 

A2 Drive not ready before recalibrate OPUT (002) 
SVTL (011) 

Drive is ready after a recalibrate command has been 
IPUT (001) 

A3 OPUT (002) 
initiated SVTL (011) 

IPUT (001) 
A4 Seek incomplete OPUT (002) 

SVTL (011) 

-~-~------

AS Drive not ready within one second after a recalibrate SVTL (011) 
command or a sE!ek command has. been initiated 

IPUT (001) 
OPUT (002) 

AS Drive not online nnd/or not ready after sequence up for 30 SEQU (010) 
seconds SVTL (011) 

PSER (015) 
SAMP 

FF Successful Completion 
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Microdiagnostic Error Code Dictionary -Alternate Seek, Routine 02 
r--.----- r-' 

ERROR ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES 
MOST PROBABLE ADDITIONAL ACTION AND 

CODE FAILING UNITS REFERENCE NOTES 

Byte '* 
00 High order inner 02 High order outer 

CAR CAR Check if the entered parameters specified by byte #00, 01, 02 and 03 are valid. 01 Input parameter not valid Range 00-03 Hex Range 00-03 Hex 

01 Low order inner 03 Low order outer 
CAR CAR 
Range OO-FF Hex Range OO-FF Hex 

t-. 

OPUT (002) 

A1 Drive not online before recalibrate 

1-._------
OPUT (002) 

A2 Drive not ready before recalibrate 
SVTL (011) 

t-. 

IPUT (001) 

A3 Drive is ready after a recalibrate command has been OPUT (002) 

initiated SVTL (011) 

-.-----1------ -
IPUT (001) 

A4 Seek incomplete 
OPUT (002) 
SVTL (011) 

_. 
SVTL (011) 

AS Drive not ready within one second after a recalibrate 
command or a seek command has been initiated 

t-----f-- --1-._-----_._-_.-
IPUT (001) 

A6 Drive not online and/or not ready after sequence up for 30 
OPUT (002) 
SEQU (010) 

seconds SVTL (011) 
PSER (015) 
SAMP 

!--. 

FF Successful Completion 

....... 
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Microdiagnost:ic Errolr Code Dictionary-Random Seek, Routine 03 

ERROR 
ERR()R DESCRIPTI()N MICRODIAGNOSTIC OUTPUT BYTES 

MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

A1 Drive not online bt3fore recalibrate OPUT (002) Check logical address plug 

A2 Drive not ready bEifore recalibrate OPUT (002) 
SVTL (011) 

A3 Drive is ready after a recalibrate command has been 
IPUT (001) 
OPUT (002) 

initiated SVTL (011) 

-
IPUT (001) 

A4 Seek incomplete OPUT (002) 
SVTL (011) 

A5 Drive not ready within one second after a recalibrate SVTL (011) 
command or a seek command has been initiated 

IPUT (001) 
OPUT (002) 

A6 Drive not online and/or not ready after sequence up for 30 SEQU (010) 
seconds SVTL (011) 

PSER (015) 
SAMP 

FF Successful Comple!tion 
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Microdiagnostic Error Code Dictionary -Tachometer Gain Adjustment, Routine 04 
- ---.---.-------.. 

ERROR 
CODE ERROR DESCRIPTION 

01 Drive tach gain low but within tolerance 

'-1--

02 Drive tach gain high but within tolerance 

-- --------

10 After initiating a seek and waiting for 278 msec, 
0IFF':32 is not true 

._f--

line 

20 DIFF='O line is not true after 01FF<32 has been true and 69 
msec has been passed 

.-,....._----_ .... 

81 Tach gain low and out of tolerance 

-- ----

82 Tach gain high and out of tolerance 

._--

FF Successful Completion 

.- ... ----
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MICRODIAGNOSTIC OUTPUT BYTES 
MOST PROBABLE ADDITIONAL ACTION AND 

FAILING UNITS REFERENCE NOTES 

Tach gain need not to be adjusted 

OPUT (002) 

OPUT (002) 
SVTL (011) 

Adjust tach gain 
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Microdiagnos1tic Error Code Dictionary -Head Alignment, Routine 05 

ERROR 
ERR:OR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES 

MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

Byte 

00 High order CAR 
01 Invalid input parameters Range 00-03 Hex Check if the entered parameters specified by byte #00 and 01 are valid 

01 Low order CAR 
Range OO-FF Hex 

A1 Drive not online before recalibrate OPUT (002) Check if logical address plug is in or not 

A2 Drive not ready before recalibrate OPUT (002) 
SVTL (011) 

IPUT (001) 
A3 Drive is ready after a recalibrato command has been OPUT (002) 

initiated SVTL (011) 

IPUT (001) 
A4 Seek incomplete OPUT (002) 

SVTL (011) 

AS Drive not ready within one second after a recalibrate SVTL (011) 
command or a selek command has been initiated 

IPUT (001) 
OPUT (002) 

A6 Drive not online andlor not ready after sequence up for 30 SEOU (010) 
seconds SVTL (011) 

PSER (01S) 
SAMP 

FF Successful Complletion 
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Microdiagnostic Error Code Dictionary-Head Verification, Routine 06 

ERROR ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES 
MOST PROBABLE ADDITIONAL ACTION AND 

CODE FAILING UNITS REFERENCE NOTES 

Caution: 

Routine 02 must be run to position heads to head alignment cylinder (lFO HEX) 
and warm up for 30 minutes before Routine 06 is to be run. 

f-.----

01 Drive not online Run Routine 02 to position heads to head alignment cylinder (lFO HEX) . 

. _---
Byte # Failing Head 

One or more heads are misaligned more than 100 j..Lin 
Bit Position 8 4 2 1 8 4 2 1 

Run Routine #05 Head alignment to align the heads which are being offset 02 08 7 6 5 4 3 2 1 0 
09 15 14 13 12 11 10 9 8 
OA 18 17 16 

IPUT (001) 
OPUT (002) 

Offset not ready after offset command or reset offset 
SVTL (011) 

A7 
command has been initiated and 200 msec have passed 

r--' 

FF Successful Completion 

--_._._._------'--
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Microdiagnosttic Error Code Dictionary -Write Verify Head, Routine 07 (Part 1 of 3) 

ERROR 
CODE 

01 

02 

03 

04 

EHROR DESCRIP'TION 

"WRITE PROTECTED" switch is on 

Invalid input parameters 

No index found within 18 msec 

"Unsafe" during Write 

677-01/51.20-00-12/75 

MICRODIAGNOSTIC OUTPUT BYTES 

Byte # 
00 High Order CAR 

Range 00-03 Hex 

01 Low Order CAR 
Range OO-FF Hex 

02 HAR 
Range 00-12 Hex 

03 Data Pattern 

See Additional Action and Reference Notes 
column 

MOST PROBABLE 
FAILING UNITS 

OPUT (001) 
INOX (004) 
PSER (015) 

OPUT (002) 
OSHS (020) 
WLOG (017) 
PRCO (003) 

CAUTION: 

ADDITIONAL ACTION AND 
REFERENCE NOTES 

Routine 07 will destroy cust. data by overlaying a pattern specified by CE written 
from index to index. (DB Pattern is default) 

Do not use CE Pack or cust. Data Pack. 

Turn off "WRITE PROTECTED" switch, then run routine #07 again. 

Check if the parameters entered and specified by Byte #00-02 are valid or not. 

CAUTION: 

When "unsafe" occurred, check output byte #08,09, OA, OB, OC and 00 6 bytes. If 
only byte #08, 09, or OA have one or more bits on and OB, OC and 00 have none, 
"unsafe" occurred during write. "Unsafe" condition contained in byte #08,09 and 
OA. 
If OB; OC or 00 have one or more bits on, "unsafe" occurred during read. Ignore 
byte #08, 09 and OA and get unsafe condition from byte #OB, OC, and 00. 

Byte # 

08/0B Error Summary 
8 4 2 1 8 4 2 1 

Unsafe Not Abnor- AC DC Head Not Not 
Used mal Write Write Unsafe Used USied 

Stop Unsafe 

(Continued) 
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Microdiagnostic Error Code Dictionary -Write Verify Read, Routine 07 (Part 2 of 3) 

ERROR 
ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES MOST PROBABLE ADDITIONAL ACTION AND 

CODE FAILING UNITS REFERENCE NOTES 

09/0C Unsafe Write Condition 
8 4 2 1 8 4 2 1 

Transi- Transi- Write Current Write Current Write Not 
tion tion Current Switch Select Sink Ready Used 

Detect Unsafe Unsafe Unsafe Unsafe Fail Unsafe 
Failure 

OA/OO Other Errors 
8 4 2 1 8 4 2 1 

Write Read Multi No 35V PLO DC Not 
& & Head Head Reg Unsafe Unsafe Used 

Offset Write Select Select Fail 

02 Head Address 
8 4 2 1 8 4 2 1 

Not Not Not HAR HAR HAR HAR HAR 
Used Used Used 16 8 4 2 1 

Byte # Failing Head IPUT (001) }" 
OPUT (002) 

06 On track read error Bit Position 8 4 2 1 8 4 2 1 VFOS (~OS) "Applies only if all 19 heads fail. 
08 7 6 5 4 3 2 1 0 UNA (018) 
09 15 14 13 12 11 10 9 8 OTEC (019) 
OA 18 17 16 

16 +300 !lin offset read error Same as 06 

26 -300 !lin offset read error Same as 06 
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Microdiagnostic Errol" Code Dictionary -Write Verify Read, Routine 07 (Part 3 of 3) 

ERROR ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

OPUT (002) Check if logic address plug is in or not 
A1 Drive not online before recalibrate 

OPUT (002) 

A2 Drive not ready bEtfore recalibrate 
SVTL (011) 

IPUT (D01) 

A3 Drive is ready al'ter a recalibrate command has been OPUT (002) 

initiated SVTL (011) 

IPUT (001) 
OPUT (002) 

A4 Seek incomplete SVTL (011) 

SVTL (011) 

AS Drive not ready within one second after a recalibrate 
command or a seElk command has been initiated 

IPUT (001) 
OPUT (002) 

A6 Drive not online and/or not ready alfter sequence up for 30 SEQU (010) 
seconds SVTL (011) 

PSER (01S) 
SAMP 

A7 Offset not ready after offset command or reset offset IPUT (001) 
OPUT (002) command has been initiated and 200 msec have passed. 
SVTL (011) 

FF Successful Compll~tion 
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Microdiagnostic Error Code Dictionary -Incremental Offset Read, Routine 09 (Part 1 of 2) 
---,----

ERROR MOST PROBABLE ADDITIONAL ACTION' AND 
CODE ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES FAILING UNITS REFERENCE NOTES ----------

Callout Byte #3 and enter data pattern DB or data pattern option in Routine 07 or 
Routine 13. 

Byte # 

01 Invalid input parameters 00 High Order CAR Check if the parameters entered and specified by Byte #00-02 are valid or not. 
Range 00-03 Hex 

01 Low Order CAR 

I 
Range OO-FF Hex 

02 HAR 
Range 00-12 Hex 

03 Data Pattern 

~ 
;i OPUT (002) :: 

02 No index found after 18 msec INDX (004) 
PSER (015) 

------
Byte # 

08 Error Summary 
8 4 2 1 8 4 2 1 

03 "Unsafe" condition occurs during reading See Additional Action and Reference Notes 
column Unsafe Not Abnor- AC DC Head Not Not 

Used mal Write Write Unsafe Used Used 
Stop Unsafe 

09 Unsafe Write Condition 
8 4 2 1 8 4 2 1 

Transi- Transi- Write Current Write Current w,;,eIJ 
tion tion Current Switch Select Sink Ready Used 

Detect Unsafe Unsafe Unsafe Unsafe Fail Unsafe 
Failure 

OA Other Errors 
8 4 2 1 8 4 2 1 

Write Read Multi No 35V PLO DeI:] & & Head Head Reg Unsafe Unsafe Used 
Offset Write Select Select Fail 

02 Head Address 
8 4 2 1 8 4 2 1 

Not Not Not HAR HAR HAR HAR HAR 
Used Used Used 16 8 4 2 1 

----~'-- -------- - .- .- -- _ .. 
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Microdiagnos1tic Error Code Dictionary -Incremental Offset Read, Routine 09 (Part 2 of 2) 

ERROR MOST PROBABLE ADDITIONAL ACTION AND 
CODE ERIROR DESCRIP1'ION MICRODIAGNOSTIC OUTPUT BYTES FAILING UNITS REFERENCE NOTES 

Byte #04 

Byte # 8 4 2 1 8 4 2 1 

04 Read error 
Of;] 04 Amount of offset during read error I Offset I Not I Offset J Offset I Offset I Offset I Offset I 

Rev Used 800 ~in 400 ~in 200 ~in 100 ~in 50 ~in 25 ~in 

A1 Orive not online before recalibrate OPUT (002) Check if logical address plug is in or not 

A2 Orive not ready before recalibrate 
OPUT (002) 
SVTL (011) 

A3 Orive is ready after a recalibrate command has been 
IPUT (001) 
OPUT (002) 

initiated SVTL (011) 

IPUT (001) 
A4 Seek incomplete OPUT (002) 

SVTL (011) 

A5 Orive not ready within one sec()nd after a recalibrate SVTL (011) 
command or a sElek command has been initiated 

IPUT (001) 
OPUT (002) 

A6 Orive not online and/or not ready after sequence up for 30 SEQU (010) 
seconds SVTL (011) 

PSER (015) 
SAMP 

A7 Offset not ready atfter offset command has initiated and 200 IPUT (001) 

msec have passed OPUT (002) 
SVTL (011) 

FF Successful Completion 
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Microdiagnostic Error Code Dictionary-Read 6SK Times (With Read Error Monitoring), 
Routine OA (Part 1 of 2) 

----
ERROR ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

1-----

Byte # Check if the parameters entered and specified by Byte #00-02 are valid or not. 

01 Invalid input parameters 
00 Default to Head 00. 
01 Same as Routine 07 (Write) 
02 Each additional head must be selected by changing Byte 2 . 

. _--
OPUT (002) 

02 No index found after 18 msec 
INoX (004) 
POSITION 
SERVO (015) 

---
Byte # 

03 "Unsafe" condition occurred during read OC Same as Routine 07 (Write) 
00 OB, 09, OA respectively 
OE 

Byte # 

04 Read error 08 High order byte # of time tried If stop reading by the program itself other than stop reading by hitting "execute" 

09 Low order byte # of time tried switch or having unsafe conditions, the registers which contain # of time tried will 

OA High order byte # of error occurred be equal to zero. It means that 65,535 times of reading on a track had finished. 

OB Low order byte # of error occurred 
1--

A1 Drive not online before recalibrate OPUT (002) 

1-. 

A2 Drive not ready before recalibrate 
OPUT (002) 
SVTL (011) 

r-' 

Drive is ready after a recalibrate command has been 
IPUT (001) 

A3 OPUT (002) 
initiated SVTL (011) 

_. -----_ .... ,-_ ........... _-
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Microdiagnos1tic Errolr Code Dictionary-Read 65K Times (With Read Error Monitoring), 
Routine OA (Part 2 of 2) 

ERROR MOST PROBABLE ADDITIONAL ACTION AND 
CODE EBROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES FAILING UNITS REFERENCE NOTES 

IPUT (001) 

A4 Seek incomplete OPUT (002) 
SVTL (011) 

AS Orive not ready within one sec()nd after a recalibrate SVTL (011) 
command or a sElek command has. been initiated 

IPUT (001) 
OPUT (002) 

A6 Orive not online and/or not ready after sequence up for 30 SEQU (010) 
seconds SVTL (011) 

PSER (01S) 
SAMP 

Offset not ready after offset command or reset offset 
IPUT (001) 

A7 OPUT (002) 
command has beon initiated and 200 msec have passed SVTL (011) 

-. 

FF Successful Completion 
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Microdiagnostic Error Code Dictionary-Read/Write Safety, Routine 08 (Part 1 of 2) 

ERROR 
ERROR DESCRIPTION MICRO DIAGNOSTIC OUTPUT BYTES 

MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

~. 

Byte # 

01 "Unsafe" condition exists after device initialization pulse is See Additional Action and Reference Notes IPUT (001) 
08 Error Summary sent column OPUT (002) 

OSHS (020) 8 4 2 1 8 4 2 1 

Unsafe Not Abnor- AC DC Head Not Not 
Used mal- Write Write Unsafe Used Used 

Stop Unsafe 

09 Unsafe Write Condition 
8 4 2 1 8 4 2 1 

Transi- Transi- Write Current Write Current Write Not 
tion tion Current Switch Select Sink Ready Used 

Detect Unsafe Unsafe Unsafe Unsafe Fail Unsafe 
Failure 

OA Other Errors 
8 4 2 1 8 4 2 1 

Write Read Multi No 35V PLO DC Not 
& & Head Head Reg Unsafe Unsafe Used 

Offset Write Select Select Fail 

~.-----f-' 

02 Unsafe condition exists but does not make "Unsafe" active Same as 01 OPUT (002) 

OPUT (002) 
03 No index found within 18 ms INOX (004) 

PSER (015) 

---f-. 

IPUT (001) 
04 "Unsafe" is not active after trying to set "AC Write" latch OPUT (002) 

OSHS (020) 

_M ________ , __ 
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Microdiagnositic Error Code Dictionary -Read/Write Safety, Routine 08 (Part 2 of 2) 

ERROR 
MICRODIAGNOSTIC OUTPUT BYTES 

MOST PROBABLE ADDITIONAL ACTION AND 
CODE ERROR DESCRIPTION FAILING UNITS REFERENCE NOTES 

05 "AC unsafe" and/or "transition unsafe" does not set as Same as 01 
IPUT (001) 
OPUT (002) 

expected OSHS (020) 

06 "Unsafe" does not reset after setting "AC unsafe" and then 
IPUT (001) 
OPUT (002) 

trying to reset "/~C unsafe" afterwards OSHS (020) 

09 "Unsafe" is not IIctive after trying to set "Write and offset" 
IPUT (001) 
OPUT (002) 

latch OSHS (020) 

------.-.--~- .----~-- -- -.'.- ... - - .. '"-, ....... ~---.--

10 "Write and offset" latch not set as expected Same as 01 OPUT (002) 
OSHS (020) 

11 "Unsafe" does not reset after setting "Write and offset" and Same as 01 
OPUT (002) 

then trying to reset "Write and offset" latch afterwards OSHS (020) 

IPUT (001) 
12 "Unsafe" not active after trying to set "no head select" latch OPUT (002) 

OSHS (020) 

13 "No head select" latch not set as expected Same as 01 OPUT (002) 
OSHS (020) 

14 "Unsafe" does not reset after setting "no head select" latch Same as 01 OPUT (002) 
and then trying to reset the samel latch afterwards OSHS (020) 

FF Successful Completion 
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Microdiagnostic Error Code Dictionary -Offset, Routine OD 
~--

ERROR 
ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES MOST PROBABLE ADDITIONAL ACTION AND 

CODE FAILING UNITS REFERENCE NOTES 

01 No "on track" signal 
OPUT (002) 
PSER (015) 

02 "On track" signal still active after offsetting OPUT (002) 
PSER (015) 

.... _----

A1 Drive not online before recalibrate OPUT (002) Check if logical address plug is in or not 

A2 Drive not ready before recalibrate OPUT (002) 
SVTL (011) 

~-

A3 Drive is ready after a recalibrate command has been IPUT (001) 

initiated OPUT (002) 
SVTL (011) 

1-' 

IPUT (001) 
A4 Seek incomplete OPUT (002) 

SVTL (011) 

~--- r-'---'-

A5 Drive not ready within one second after a recalibrate SVTL (011) 
command or a seek command has been initiated 

------ IPUT (001) 
OPUT (002) 

A6 Drive not online and/or not ready after sequence up for 30 SEQU (010) 
seconds SVTL (011) 

PSER (015) 
SAMP 

A7 Offset not ready after offset command or reset offset IPUT (001) 
OPUT (D02) 

command has been initiated and 200 msec has passed 
SVTLjD11). -. 

FF Successful Completion _. _._._-_._._-------"- --------'. - '. --
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MicrodiagnosUc Error Code Dictionary-Index, Routine 10 (Part 1 of 2) 

ERROR MOST PROBABLE ADDITIONAL ACTION AND 
CODE ERn OR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES FAILING UNITS REFERENCE NOTES 

Byte # 

01 Invalid input parameters Check if the parameters entered and specified by Byte #00-02 are valid or not. 
00 High order CAR 

Range 00-03 Hex 

01 Low order CAR 
Range OO-FF Hex 

02 HAR 
Range 00-12 Hex 

02 No index found within 18 msec 
OPUT (002) 
INOX (004) 
PSER (015) 

03 On track index tolerance greater than ±330 J.1sec 

13 Offset index tolerance greater than ± 330 J.1sec 

A1 Drive not online before recalibrate OPUT (002) Check if logical address plug is in or not 

A2 Drive not ready before recalibrate 
OPUT (002) 
SVTL (011) 

A3 Drive is ready after a recalibrat'B command has been 
IPUT (001) 
OPUT (002) 

initiated SVTL (011) 
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Microdiagnostic Error Code Dictionary-Index, Routine 10 (Part 2 of 2) 

ERROR 
ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES 

MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

~. 

IPUT (001) 
A4 Seek incomplete OPUT (002) 

SVTL (011) 

AS Orive not ready within one second after a recalibrate 
command or a seek command has been initiated 

SVTL (011) 

IPUT (001) 
OPUT (002) 

A6 Drive not online and/or not ready after sequence up for 30 SEQU (010) 
seconds SVTL (011) 

PSER (015) 

~. 
SAMP 

A7 Offset not ready after offset command or reset offset IPUT (001) 
command has been initiated and 200 msec have passed OPUT (002) 

_. 

FF Successful Completion 
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Microdiagn05~tic Errc)r Code Dictionary -Display Drive Output Byte, Routine 11 (Part 1 of 2) 

ERROR 
CODE 

xx 

EnROR DESCRIPTION 

Shifting one bit from right to left 

MICRODIAGNOSTIC OUTPUT BYTES 

Byte # 

842 1 842 1 

1~1~1~1~1~1~1~lxl 

Byte #00 

bit 
1 - -RP06 
2 - Seq enable 
3 - on line 
4 - fi Ie ready 
5 - seek incomplete 
6 - offset ready 
7 - seq pick out 

Byte #01 

bit 
1 - servo data 
2 - index 
3 - on track 
4 - not used 
5 - sign 
6 - diff less than 32 
7 - index error 

Byte #02 

bit 
1 - off cylinder 
2 - not used 
3 - reset register 
4 - diff = 0 

x - not used 

5 - velocity servo enable 
6 - stop velocity 
7 - coarse track 

MOST PROBABLE 
FAILING UNITS 

ADDITIONAL ACTION AND 
REFERENCE NOTES 

Invalid byte # for display 

Reload byte # to be displayed 

677-01/51.20-00-121715 A-27 



Microdiagnostic Error Code Dictionary -Display Drive Output Byte, Routine 11 (Part 2 of 2) 

ERROR ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 
~-

Byte #03 

bit 
1 - not used 
2 - heads unsafe 
3 - DC write unsafe 
4 - AC write unsafe 
5 - abnormal stop 
6 - not used 
7 - unsafe 

Byte #04 

bit 
1 - write ready unsafe 
2 - current sink fail 
3 - write select unsafe 
4 - current switch unsafe 
5 - write current unsafe 
6 - transition unsafe 
7 - transition detector failing 

Byte #05 

bit 
1 - DC unsafe 
2 - PLO unsafe 
3 - 35 V Reg. Rail 
4 - no head select 
5 - multi head select 
6 - read and write 
7 - write and offset 

Byte #06 

bit 
1 - write protected 
2 - plug enable 
3 - port Blocked 
4 - port A locked 
5 - logical address 1 
6 - logical address 2 
7 - logical address 4 
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Microdiagnost:ic Errolr Code Dictionary - Recalibrate, Routine 12 

ERROR 
CODE 

A1 

A2 

A3 

A4 

A5 

ERR()R DESCRIPTION 

Drive not online before recalibrate 

Drive not ready befl)re recalibrate 

Drive is ready aftc3r a recalibrate command has been 
initiated 

Seek incomplete 

Drive not ready within one secondl after a recalibrate 
command or a seek command has bC3en initiated 

MICRODIAGNOSTIC OUTPUT BYTES MOST PROBABLE 
FAILING UNITS 

OPUT (002) 

OPUT (002) 
SVTL (011) 

IPUT (001) 
OPUT (002) 
SVTL (011) 

IPUT (001) 
OPUT (002) 
SVTL (011) 

SVTL (011) 

I------il-------.--.----.-------------+-------~---------- -------+---------1 

A6 Drive not online and/or not ready aftor sequence up for 30 
seconds 

FF Successful Completion 

677-01/51.20-00-12/75 

IPUT (001) 
OPUT (002) 
SEQU (010) 
SVTL (011) 
PSER (015) 
SAMP 

ADDITIONAL ACTION AND 
REFERENCE NOTES 

Check logical address plug 
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Microdiagnostic Error Code Dictionary -Write, Routine 13 

ERROR ERROR DESCRIPTION MICRODIAGNOSTIC OUTPUT BYTES MOST PROBABLE ADDITIONAL ACTION AND 
CODE FAILING UNITS REFERENCE NOTES 

CAUTION: 

Routine 07 will destroy cust. data by overlaying a pattern specified by CE written 
from index to index. 
Do not use CE Pack or cust. Data Pack. 
(DB Pattern is default) 

01 "WRITE PROTECTED" switch is on Turn off "WRITE PROTECTED" switch. then run routine #07 again. 

Byte # 
Check if the parameters entered and specified by Byte #00-02 are valid or not. 

00 High Order CAR 03 HAR 
02 Invalid input parameters Range 00-03 Hex Range 00-12 Hex 

01 Low Order CAR 03 Data Pattern 
Range oo-FF Hex 

OPUT (001) 
03 No index found within 18 msec INOX (004) 

PSER (015) --
See Additional Action and Reference Notes OPUT (002) Byte # 

04 "Unsafe" during Write column 
OSHS (020) 08 Error Summary 
WLOG (017) 8 4 2 1 8 4 2 1 
PRCO (003) 

Unsafe Not Abnor- AC DC Head Not Not 

FF 
Used mal Write Write Unsafe Used Used 

Successful Completion Stop Unsafe 

09 Unsafe Write Condition 
8 4 2 1 8 4 2 1 

Transi- Transi- Write Current Write Current Write Not 
tion tion Current Switch Select Sink Ready Used 

Detect Unsafe Unsafe Unsafe Unsafe Fail Unsafe 
Failure 

OA Other Errors 
8 4 2 1 8 4 2 1 

Write Read Multi No 35V PLO DC Not 
& & Head Head Reg Unsafe Unsafe Used 

Offset Write Select Select Fail 

02 Head Address 
8 4 2 1 8 4 2 1 

Not Not Not HAR HAR HAR HAR HAR 
Used Used Used 16 8 4 2 1 

677-01/51.20-00-12/75 A-30 



Wrap Test 

677-01/51.20-00-12/75 

Routin.:! 00 

I 

Set error dis-
play to #10. 

I 

Set table ad­
dress pOinter. 

Set write 
mode. 

Set data 
pattern AA. 

Put pattern 
into PIAS 1 A, 

118, 2A, 28. 

1 

DUbro~tine flOW] _____ - - - - -
-- - chart IS shown - -

at far right. 

Change data 
pattern to 55. 

Put pattern 
into PIAS 1A. 
18, 2A. 28. 

_____ Gndex should L:0 HI. 

Set error dis­
play to FF. 

Set "X" reg. to 
next mplxr. 

Increment 
error display. 

Save table 
addr. Restore 
stack pOinter. 

No 

Yes (Equal) 

Set "X" reg. to 
first input 
mplxr. 

Pull table 
values from 
table. 
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Incremental Seek - Routine 01 

* Resets drive unsafe conditions}-----

* Applies to any routine having this block 

677-01/51.20-00-12/75 

Mask out 
link bit. 

Set run 
continuous. 

Set new 
CAR = 01. 

No 

Set 
reverse seek. 

Decrement 
CAR. 

Yes 

Yes 

Calculates # of cylinders to be} __ _ 
traveled and seek direction * 

Wait for motion stop*}---

Update current cylinder addres;[ __ _ 
register* J 

Increment 
CAR. 

Set run light 
and reset run 
light. 
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Alternate Seek - ROlutine 02 

Yes 

[

Set inner 
CAR = 814. 

/ Initialize 
\ drive. 

No 

Yes 

Get inner CAR. Get outer CAR. 

Set RUN light. 

CODE THAT IS ILLUMINATED IN 

~ 
HEX NUMBER, DENOTING AN ERROR 

01 WHEN ROUTINE STOPS. C 
TESTER'S "INFORMATION" DISPLAY 
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Random Seek - Routine 03 

Mask out 
link bit. 

Set run 
continuous. 

Enable CNT. 

677-01/51.20-00-12/75 

Yes 

Stop CNT. 

Transfer CNT to 
new CAR reg. 

Enable CNT. 

Set 

"RUN" light. 
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Tachometer (:;ain - Routine 04 

Clear CAR. 

677-01/51.20-00-12/75 

Setti:l 

278 n:J 

Start CNT. 

Set timer 
69 msec. 

Stop CNT 

CNT -
15.95 msec. 

Clear link bit. Set Rtn # DC. 

RTN 
08 
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Head Alignment Routine 05 

1377-01/51.20-00-12/75 

Mask out 
link bit. 

Set CAR = 496. 

Get CAR 

Disable 
EXEC SW 
interrupt 

Clear HAR 

No 

Increment HAR. 

Display HAR. 

Reset 
EXEC SW. 

latch 

Set RUN light. 
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Head Alignmf~nt Verification -Routine 06 

Mask out] 
link bit. 

Increment HAR. 

Set RUN lighll 
Clear offset r<:J 

'---r--) 

__ 01~ 

677-01/51.20-00-1 ~~175 

Set DIFF. ] 
Set HAR. 

Delay 50 msec. 

RANGE 
= RANGE 12. 

Offset reg 
= offset reg 
- RANGE 

Yes 

Offset reg 
= offset 
reg - Range. 

Offset reg 
= offset reg 
- RANGE 

Set head offset. 
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Write Verify Ready - Routine 07 (Part 1 of 2) 

Yes 

Yes 

cS No 

Initialize drive. 

Set "DB" to 

data pattern. 

677-01/51.20-00-12/75 

No 

Get 
cylinder addr 

Set up head. 

Set Write CMD 
to Tester. Set 
"RUN" light. 

Set 18 msec 

timer 

Set timer 
48 IJ.sec. 

Write "zero" 
to drive. 

Set timer 

16.38 msec. 

Increment head. 

Write data 
pattern to 
drive. 

Part 2/2 

Store "unsafe" 
tines. 
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Write Verify Ftead 

Part 1/2 

Clear link bit. 

Restore 
previous rtn 
parameters. 

Initialize drive. 
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Routine 07 (Part 2 of 2) 

Set "DS" to 
Data Pattern 
Reg. 

Get 
cylinder addr. 

Yes 

Set up HAR. 

Set 
18 msec timer. 

Set 40 iJ.sec 
timer for 
sync data. 

Yes 

Store 
"unsafe" lines. 

Set timer 
16.25 msec. 

Read & 
compare data. 

Set head 
read error. 

Set reverse 
300 ~lin offset. C_06_ 
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Incremental Offset Read 

Yes 

Yes .----< 

___ 0_1_~ 

Mask out 
link bit. 

Get CAR. 
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Routine 09 

Set "RUN" 
light clear 
offset value. 

Get offset 
value 

Set up head. 

Set 18 
msec timer. 

Set 40 J).sec 
timer for 
sync time. 

Set 16.25 
msec timer. 

Read and 
compare data. 

Increment 
offset. 

~-------------------------------------------------------------------~--------~ 

Yes 

Store 
"unsafe" lines. 
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Read 65K Til1nes - IRoutine OA 

Mask out 
link bit. 

Set run 
continuous. 

677-01/51.20-00-12/7~) 

Set "DB" to 
Data Pattern 
Reg 

Yes 

Yes 

Yes 

No 

Get OIFF value. 

Increment # 
attempt 
to read. 

Set 18 msec 
timer. 

Set 40 J,lsec 
timer for 
sync time. 

Set 16.25 
msec timer. 

Read & 
compare data. 

Increment] 
error CNT. 

Yes 

Store 
"unsafe" lines. 

No 

No 
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Read/Write Safety - Routine 08 (Part 1 of 2) 

Set 
"RUN" light. 

NO Reset 
write CMD. 

Set 
18 msec timer. 

No 

Store 

"unsafe" lines. 

Set Test #2. 

Set read 
& write CMD. 

Set DtFF = O. 

Store 
Reset read 
& write CMD 

Store 
"unsafe" tines. Set CAR = 814. 

Set write CMD. 

Set Test #1. 
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Read/Write Sclfety - Routine 08 (Part 2 of 2) 

Part 1/2 

Set read CMD. 

Reset 
read CMD. 
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Offset - Routine 00 

677-01/51.20-00-12/75 

Set +300 !lin 
offset value. 

Set 
"Run" light. 

Get 
offset value. 

Set -300 !lin 
offset value. 

No 

Set rtn #10. 
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Index - Routiine 10 

Yes 

No 

No 

677-01/51.20-00-12/75 

START) 

Yes 

Clear offset ,::l 
Set head. J 

'---r-) 
'-----0---) 

Stop CNT. 
Clear CNT. 
Set RUN light. 

Set timer = 
18 msec 

Start CNT. 

Set timer = 
18 msec 

Stop CNT. 

Set offset Set offset 
reg = + 775 <in. reg. = -775 ~in. 

YES 

Yes 

RTN 
04 

No 
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Display Drive Output Byte - Routine 11 

5(;0;n9 ,~ 
\. left to rigtrtJ 

677 -01/51.20-00-12/75 

Add 1 to addr. 

Addr x 4 

Addr + 40 

. Dtsplay drive 
output 

Increment addr. 

Yes 

elr Addr. 
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Recalibrate -, Routine 12 
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Write - Routine 13 

Clear 
link bit 

Initialize drive. 

Set "DB" to 
data pattern. 

677-01/51.20-00-12/75 

No 

Get 
cylinder addr. 

Set up head. 

Set Write CMD 
to Tester. Set 
"RUN" light. 

Set 18 msec 
timer. 

Set timer 
48 J,lSEC. 

Write "zero" 
to drive. 

Set timer 
16.38 msec. 

Increment head. 

Clear head. 

.-------.... -------.. --... ---...I.oIII----...J 

Write data 
pattern to 
drive. 

RTN 
08 

Yes 

Store "unsafe" 
lines. 
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Subroutines -- (Part 1 of 2) 

RECAL 

Clear subroutine 
error register. 

Rezero drive. 

Clear cylinder. 

___ A_2_~ 
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RETILJRN 

BUSY 

Clear subroutine 
error register. 

Set timer. 

RETURN 

Seek 

Get new 
cylinder addr. 

Set up 
CAR, HAR. 

'---------tNo 

Present HICAR 
- new HICAR, 
set HI DIFF. 

Present LOCAR 
- new LOCAR. 
set LO DIFF. 

Set REV seek. 

New HICAR 
- present 
HICAR, 

UPDATE 

New LOCAR­
present 
LOCAR. 

New HICAR­
present HICAR. 

RETURN 

store HI DIFF. 

New LOCAR 
- present 
LOCAR. 
store LO DIFF. 

Set FWD seek. 

Set seek pulse. 

RETURN 

DEVICE 
INITIALIUmON 

Send device 
initialization 
pulse. 

RETURN 
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Subroutines - (Part 2 of 2) 

SEQUENCE UP 

677 -01/51.20--00-12/75 

Clear error. 
Set controlled 
gnd. Set 
sequence pick 
in. 

Set timer. 

RETURN 

RESET OFFSET 

Clear error. 

Send reset 
offset pulse. 

Set timer 
200 msec. 

Reset 
offset mode. 

RETURN 

SET OFFSET 

Clear error. 

Send set 
offset pulse. 

Set timer 
200 msec. 

Set 
offset mode. 

RETURN 
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Monitor - (P;art 1 of 2) 

TiSTEND 

code. 
WAIT 

RESET 

Set PIA 1A, 1 B, 
2A, 2B, 3A, 4A, 
4B to output. 

EXECUTE 
RTN 

Get rtn # from 
RTN REG. Look 
up rtn addr. 

Set error IigtJt 
display error 

M2, M3, M4 

Yes 

DisablE! 
EXECUTE SW 
interrupt. 

rtn #; clear 
Display ) 

parameters, - - - [M5 

FCTSW 
= 0 

M2 

EXECUTE 
RTN 
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ENTER 
RTN # 

FCTSW 
= 2 

M2 

ENTER 
PARAMETER 

DATA 

Set PIA 3B to 
input. 

Enable in-
terrupt lines. 

Clear 
EXECUTE SW. 

JUMP TO FUNCTION 

Load FCT SW. 
Calculate addr. 

Clear 
parameters. 
Clear messages. 

Clear EXECUTE 
SW. Enable 
EXECUTE SW 
interruption. 

Set FF to error 
code reg. 
Jump to rtn. 

FCTSW 
= 3 

FCTSW 
= 4 

FCTSW 
= 5 

6 ~ FCTSW ~ E 

M3 

ENTER 
PARAMETER 

POINTER 

M3 

DISPLAY 
PARAMETER 

BYTE 

M3 

ENTER 
CONTROL 

BYTE 

M4 

ILLEGAL 
OPERATION 

ENTER 
Rl'N # 

Load Data SW. 
Store to RTN 
REG. 

Clear Link 
Status Reg. 

M1 

WAIT 

FCTSW 
= F 

M4 

DISPLAY 
CURRENT 

RTN # 

Get 

ENTER 
PARAMETER 
DATA 

parameter ptr. 

Load Data SW. 
Store to 
parameter byte. 

Display Data 
SW. Increment 
parameter ptr. 

WAIT 
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Monitor - (Part 2 of 2) 

ENTER 
PARAMETER 

PTR 

Store Data SW 
to parameter 
ptr. 

Display Data 
SW. 

WAIT 
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DISPLAY 
PARAMETER 

BYTE 

Load parameter 
ptr. 

Display 
parameter 
byte. 

Increment 
parameter 
ptr. 

WAIT 

ENTER 
CONTROL 

BYTE 

Load Data SW. 

Store Data SW 
Control byte. 

WAIT 

ILLEGAL 
OPERATION 

Clear EXECUTE 
SW and enable 
EXECUTE SW 
interruption. 

Set "FO" to 
display. 

Disable 
EXECUTE SW 
interrupt. 

WAIT 

Yes 

Set "OF" to 
display. 

DISPLAY 
CURRENT 

Get RTN # from 
RTN REG. 

Store RTN # to 
display. 

Set 
RTN LIGHT. 

WAIT 

DISPLAY 
RTN # 

SUBROUTINE 

Get RTN # from 
RTN REG. 

Display RTN # 
Set RTN LIGHT. 

Clear 
parameter~ 

Clear messages. 

RETURN 
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Field Engineering Feedback Form 
This form is an open pipeline to Memorex 
Engineering and Publications. Help us to help 
you in making problem analysis more effective 
by sharing any error information you have, such 
as: 

• Indicated probable-failing unit did not correct 
the problem. (What did?) 

• Fault isolation procedure hard to follow or not 
clear. (Please explain.) 

• Don't understand the meaning. (Tell us 
where.) 

• Personal techniques are better. (Send your 
suggested improvements.) 

• Relevant information is missing. (Pro­
vide/identify it.) 

• Unnecessary information is included. (Tell us 
where and why.) 

Describe the machine problem. 

677 Technical Manual 

677-01/51.20-
Page 

Drive 
677-

Serial No. 

Voltage 

Describe the maintenance or documentation problem. 

Fill in your name and office address if you want 
an acknowledgement: 

FOR PLANT USE ONLY: 

Rec'd ___________ _ 

Ack __________________ _ 

Act~~======~ ____________ __ 
Chg ______________________ __ 

All comments and suggestions become the property of Memorex. 
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